Mathematica 11.3 Integration Test Results

Test results for the 198 problems in "8.8 Polylogarithm function.m"

Problem 17: Unable to integrate problem.
JPolyLog[3, ax]

x3

dx

Optimal (type 4, 70leaves, 5steps):

a 1 1 Log[l-ax PolylLog[2, ax PolyLog[3, ax
_ T a?log[x] - —a’log[l-ax] + gl 17 yLog[2, ]7 yLog[3, ]

8x 8 8 8 x2 4 x2 2 x?

Result (type 9, 25leaves):

MeijerG[{{1, 1, 1, 1}, {3}}, {{1, 2}, {6, 0, 8}}, -ax]
2

X

Problem 18: Unable to integrate problem.
JPolyLog[B, ax]

4

dx
X

Optimal (type 4, 80leaves, 5 steps):

a a? 1 1 Log[l-ax PolylLog[2, ax PolyLog[3, ax
- - +—a’log[x] - —a’Log[l-ax] + Al ] _ Polylogl I Polylog] ]

54 x2 27x 27 27 27 x3 9 x3 3x3

Result (type 9, 25leaves):

MeijerG[{{1, 1, 1, 1}, {4}}, {{1, 3}, {0, 0, @}}, -ax]
3

X

Problem 22: Result more than twice size of optimal antiderivative.

JPolyLog [2, ax?] 5
X

X
Optimal (type 4, 11leaves, 1 step):

1 PolylLog|3, a x?]
2

Result (type 4, 108 leaves):
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~Log[x]2Log[1-+/a x] - Log[x]?Log[1++/a x] +Log[x]?Log[1-ax?] -
2 Log[x] PolyLog[2, -V/a x| -2 Log[x] PolyLog[2, V/a x] +
Log[x] PolyLog[Z, axz] +2PolyLog[3, f\/?x} +2PolyLog[3, \/?x]

Problem 37: Unable to integrate problem.

JPolyLog [3, ax?] 4
X

x>

Optimal (type 4, 78 leaves, 6 steps):

a Log[l—axz] PolyLog[Z, axz] PolyLog[3, axz}

l 2 i 2 2
- +—a’log[x] - —a’log[1-ax?]+
16x> 8 16 16 x4 8 x* 4 x4

Result (type 9, 30leaves):
MeijerG[{{1, 1, 1, 1}, {3}}, {{1, 2}, {0, @, @} }, -ax?]

2 x4

Problem 38: Unable to integrate problem.

JPolyLog (3, ax?]
7

dx
X
Optimal (type 4, 88leaves, 6 steps):
a a2 1 1
- - +—a’log[x] - —a’log[l-ax?|+
108 x* 54x* 27 54
Log[l—axz] PolyLog[Z, axz} PolyLog[B, axz}

54 x° 18 x° 6 x°
Result (type 9, 30 leaves):
MeijerG[{{1, 1, 1, 1}, {4}}, {{1, 3}, {0, 0, 0} }, -ax?]

2 x®

Problem 48: Result more than twice size of optimal antiderivative.

PolylLog[2, ax9]
J dx

X
Optimal (type 4, 11leaves, 1step):
PolyLog[3, ax9]
q

Result (type 4, 80leaves):
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1 ) x4
-~ qlog[x]? |qLlog[x] +3Log[1- ~—] -3Log[l-ax?]||+
6 a

x-a Polylog[3, **]
Log[x] PolyLog[2, —] + Log[x] PolyLog[2, ax%] + 2
a

q

Problem 52: Unable to integrate problem.

sz PolyLog[3, axi] dx

Optimal (type 5, 88leaves, 4 steps):

a g x>*9 Hypergeometric2fF1[1, %, 2+ 2, axd]
g g

27 (3+q)

iq2 x3 Log[1-ax%] - qug’ PolyLog[2, ax] + 1x3 PolyLog[3, axi|
27 9 3

Result (type 9, 41 leaves):
3 P -3+q _3 _
x> MeijerG[{{1, 1, 1, 1, b 0 {1, {e, 0,0, -2, axd|

q

Problem 53: Unable to integrate problem.
Jx PolyLog[3, ax?] dx

Optimal (type 5, 88 leaves, 4 steps):

a g® x?>*9 Hypergeometric2F1 [1, 2—:‘, 2 (1 + i) , a xq]

8 (2+q)

lq2 x? Log[1-ax%] - quz Polylog|2, ax?] + lx2 PolylLog|3, ax1]
8 4 2

Result (type 9, 41 leaves):
2 Meis =2+q _2 _
x*MeijerG[{{1, 1, 1, 1, . bs 00} {113, {o, 0, @, q}}, axd]

q
Problem 54: Unable to integrate problem.
JPolyLog[3, axd] dx

Optimal (type 5, 69 leaves, 4 steps):

a g x'*9 Hypergeometric2F1[1, 1+ i, 2+ i, axd]

1+q
qzxLog[l—axq] —quolyLog[Z, axq] +xPolyLog[3, axq}
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Result (type 9, 39leaves):
{4 -1+ _1
xMeijerG[{{1, 1, 1,1, =%}, (}}, {{1}, {0, 0, 0, - _}},

—a XQ]

q

Problem 56: Unable to integrate problem.

jPolyLog [3, ax9]
X

X2

Optimal (type 5, 84 leaves, 4 steps):

a g x "9 Hypergeometric2F1[1, - 1—;‘, 2- i, axd]
- +
1-q
g’Log[l-ax9] qPolyLog[2, ax9] PolylLog[3, ax9d]

X X X

Result (type 9, 37 leaves):

MeijerG[{{1, 1,1, 1,1+ i}, (1}, {111, {e, o, 0, i}}, ~axd|

qX

Problem 57: Unable to integrate problem.

dx

JPolyLog [3, ax9]
3

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

a q> x 29 Hypergeometric2F1[1, - 2—;‘1, 2 (1 - i) , axd

- +

8 (2-a)
g®>Log[1-ax%] qPolyLog[2, ax9] PolylLog[3, ax9]
8 x? 4 x? 2 x2

Result (type 9, 41 leaves):

. 2+q 2 _
MeijerG[{{1, 1, 1, 1, : b 14} {11, {e, o, o, q}}, axd]

qx?

Problem 58: Unable to integrate problem.

PolylLog[3, ax9]
J dx

x4

Optimal (type 5, 93 leaves, 4 steps):
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a g x 39 Hypergeometric2F1[1, - 3—;‘, 2- i, axd]
- +

27 (3-q)

g®Log[l-ax9] qPolyLog[2, ax9] PolylLog[3, ax9d]
27 x3 9 x3 33

Result (type 9, 41 leaves):

.. 34q 3 _
MeijerG[{{1, 1, 1, 1, : b 04} {11, {e, o, o, q}}, axd]

qx3

Problem 74: Result unnecessarily involves higher level functions.

JPolyLog [2, ax?] 4
X

\Vd X
Optimal (type 4, 115leaves, 8 steps):
32 Jdx ) 16 Ar‘cTan[L\rddQ] 16 Ar‘cTanh[a’/VFdx ]

+ +

d al/4+/d al’4~/d
8+/dx Log[1-ax?] 2+/dx PolylLog[2, ax?]
+
d d

Result (type 5, 57 leaves):
1

2-/dx Gamma[%]

5 . 1 5
5 x Gamma | ~ | (—16+16 Hypergeometric2F1[~, 1, =, ax?| +4Log[1-ax?] + Polylog|2, ax?
4 4 4

Problem 75: Result unnecessarily involves higher level functions.

JPolyLog [2, a xz} ;
X

<d X)3/2

Optimal (type 4, 103 leaves, 7 steps):

16 a¥/* ArcTan | M] 16 a4 ArcTanh | M}
) Vi, Jd

d3/2 d3/2 d /—dX d /—dX
Result (type 5, 62 leaves):

8Log[1—ax2] 2PolyLog[2J axz]
+ _

x Gamma | i] [16 a x? Hypergeometric2F1| i, 1, Z, ax?| +12Log[1-ax?| - 3PolyLog[2, ax?|
4 4 4
(2 (dx)>'* Gamma [ Z} )
4

|/



6 | Mathematica 11.3 Integration Test Results for 8.8 Polylogarithm function.nb

Problem 76: Result unnecessarily involves higher level functions.

JPolyLog [2, ax?] 5
X

(dx>5/2

Optimal (type 4, 111 leaves, 7 steps):

16 a*/4 ArcTan | Mddz] 16 a3/ ArcTanh | a—%ddz] 8log[1-ax?] 2Polylog|2, ax?]
+ + B

9d5/2 9d5/2 9d<dX>3/2 3d<dx>3/2

Result (type 5, 62 leaves):

xGamma[l] [16ax2 Hyper‘geometr‘icZFl[l, 1, E, ax?| +4Log[1-ax?| -3Polylog|2, axz})]/
4 4 4

(18 (dx)®2 Gamma[%] ]

Problem 77: Result unnecessarily involves higher level functions.

JPolyLog [2, a xz} ;
X

<dx>7/2

Optimal (type 4, 126 leaves, 8 steps):
16 a%/# ArcTan| M]
Jd

32a
- +
25 d*/d x 25d7/2

16 a5/% ArcTanh | a“ﬁdx | 8Log[1-ax?] 2Polylog[2, ax]

+
25d7/2 25d<dx>5/2 Sd(dX)S/Z

Result (type 5, 70 leaves):

|

1 2 2,4 s 3 7 2
x Gamma |- = | | -48 ax? + 16 a*> x* Hypergeometric2F1[ =, 1, —, ax?| +
4 4

a
/ [150 (dx)72 Gamma[z] ])

4

12 Log[1-ax?| - 15 PolyLog|2, a x?|

Problem 78: Result unnecessarily involves higher level functions.

J(d x)*/? PolyLog|3, ax?] dx

Optimal (type 4, 161 leaves, 10 steps):

1284 (4x]? 128 (dx)77 64 d°/2 Ar‘cTan[%\FddE} Ba d®/2 ArcTanh [ #-Ldx |

1029 a 2401 d 343374 343374
32 (dx)”*Log[1-ax?] 8 (dx)’/?PolyLog[2, ax?] 2 (dx)’’?PolyLog|3, ax?]

+

343d 49d 7d
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Result (type 5, 89leaves):

—([11d (dx)3?2 Gamma[lle]

3 7
(—448 - 192 a x? + 448 Hypergeometric2F1| =, 1, —, ax?| +336ax? Log[1-ax?| +
4 4

588 a x? Polylog[2, ax?| - 1029 a x? PolyLog|[3, a x?] ) ]/ [14406 a Gamma[E} ) )
4

Problem 79: Result unnecessarily involves higher level functions.
J(d x)>? PolyLog|[3, ax?] dx

Optimal (type 4, 161 leaves, 10 steps):

3/2 al/ Vdx 3/2 al/4 \[dx
198 dVdx +128 (dx)®2 64 d*>/2 ArcTan | - | e4d¥ Ar‘cTanh[Lﬁ ]

125 a 625d 125 a°/4 125 a°%/4
32 (dx)*?Log[1-ax?| 8 (dx)*?PolyLog[2, ax?| 2 (dx)*'*PolyLog|3, ax?]
- +
125d 25d 5d

Result (type 5, 89 leaves):

1
1250 a Gamma [ ** |
4
9 2 s 1 > 2 2 2
9d+/dx Gamma| =] |-320-64ax?+320Hypergeometric2F1[~, 1, =, ax?]| +80ax?Log[1-ax?| +
4 4 4

100 a x> Polylog|2, ax?| - 125 a x? Polylog|3, a x?|

Problem 80: Result unnecessarily involves higher level functions.

Jx/dx PolyLog[3, ax?]| dx

Optimal (type 4, 146 leaves, 9 steps):
128 (d x)*2 64ﬁArcTan[ﬂ“ﬁ@] 64\HArcTanh[alr"“%}

+ —

81d 27 a3/4 27 a¥/4
32 (d x)3/2 Log[1-ax?| 8(d x)3/2 Polylog(2, ax?| 2 (d x)3/2 PolylLog|[3, ax?]
+

27d 9d 3d

Result (type 5, 68 leaves):

1 7 3 7
-————7x+/dx Gamma [ f] - 64 + 64 Hypergeometric2F1l [ -1, —, a xz] +
162 Gamma | 14—1} 4 4 4

48 Log[1-ax?| + 36 Polylog|2, ax?| - 27 PolyLog|3, a x?|
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Problem 81: Result unnecessarily involves higher level functions.

JPolyLog (3, ax?] 5
X

\dx
Optimal (type 4, 134 leaves, 9steps):
128 /dx 64Ar‘cTan[a’ﬁ_ddQ] 64Ar‘cTanh[a’J?dX]

d al/4 +/d al/4 /g
32+/dx Log[1-ax?|] 8+/dx PolyLog[2, ax?] 2+/dx PolyLog[3, ax?]
- +
d d d

Result (type 5, 68 leaves):
1

_ZmGamma[ ]

9
4

5 _ 1 5
5xGamma| = | |-64 + 64 Hypergeometric2F1[ =, 1, =, ax?] +
4 4 4

16 Log[1 - ax?| + 4 Polylog[2, ax?] - PolyLog[3, a x?]

Problem 82: Result unnecessarily involves higher level functions.

JPolyLog (3, ax?] 4
X

(dx>3/2

Optimal (type 4, 122 leaves, 8 steps):

64 al/4 Ar‘cTan[L}@] 64 al/4 Ar‘cTanh[L“\r@}
- d + d +
d3/2 d3/2

32Log[1-ax?| 8PolylLog[2, ax?| 2PolylLog[3, ax?|
d+/dx d+/dx d+/dx
Result (type 5, 71 leaves):

x Gamma | i] [64 a x? Hypergeometric2F1| i, 1, Z, ax’| +48Llog[1-ax?] -
4

4 4
]/ (2 (dx)”zGamma[i]]

Problem 83: Result unnecessarily involves higher level functions.

12 PolyLog[2, ax?| - 3 PolyLog|[3, a x?|

JPolyLog (3, ax?] 4
%

<dx)5/2

Optimal (type 4, 132leaves, 8 steps):
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64a3/4Ar‘cTan[aW dx] 64a3/4ArcTanh[m]
\d Ad

+ +
27 d5/2 27 d5/2
32Log[1-ax?| 8PolylLog[2, ax?| 2PolylLog[3, ax?]
27d (dx)*? 9d (dx)>"? 3d (dx)*?

Result (type 5, 71 leaves):

x Gamma | 1] [64 a x? Hypergeometric2F1| 1, 1, E, ax?] +16Log[1-ax?] -
a4

4 4
]/ (54 (d x)S/zGamma[E])

12 Polylog|2, ax?| - 9 PolyLog|[3, a x?|
4

Problem 84: Result unnecessarily involves higher level functions.

JPolyLog (3, ax?] 4
X

(d X>7/2

Optimal (type 4, 147 leaves, 9 steps):
64 a>/4 Ar‘cTan[m} 64 a5/4 Ar‘cTanh[m]
va V.

128 a
) 125 d3/dx ) 125 d7/2 ' 125 d7/2 i
32Log[1-ax?| 8PolyLog[2, ax?| 2Polylog|3, ax?|
125d (dx)°? LY (dx)®2 . sd (dx)®?2

Result (type 5, 79 leaves):

|

1 2 2.4 i 3 7 2 2
x Gamma |- ~| | -192 a x* + 64 a® x* Hypergeometric2F1[ =, 1, —, ax?| +48Log[1-ax?] -
4 4 4

Problem 85: Result unnecessarily involves higher level functions.

60 Polylog |2, ax?] - 75 Polylog|3, axz}))/ (750 (d x)7/2 Gamma[i]
a4

JPolyLog (3, ax?] 4
X

<dX>9/2

Optimal (type 4, 147 leaves, 9 steps):

64 a’/* ArcTan | M] 64 a’/* ArcTanh | M}
128 a Ja NED

+ +

- +
1029 d3 (d x) 3/2 343 d°/? 343 d9/2

32Log[1-ax?| 8PolyLog[2, ax?| 2Polylog|3, ax?]

343d (dx)"? 49d (dx)’’? 7d (dx)”?

Result (type 5, 84 leaves):
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3 1 5
- ( [\/dx Gamma |- =] |-64ax?+192 a® x* Hypergeometric2F1[ ~, 1, ~, ax?| + 48 Log[1-ax?| -
4 4

4
/ (686 d® x* Gamma[i] ] )

84 Polylog|2, ax?| - 147 PolyLog|3, a x*|

Problem 88: Unable to integrate problem.

PolyLog[2, ax9]
J dx
A\ dx

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

1
8aq?xd~/dx Hypergeometric2Fi[1, Tq, i (4 + i) , axd]

+

d(1+2q)

4gq+dx Log[l-ax%] 2+/dx PolylLog[2, ax9]
+
d d

Result (type 9, 48 leaves):
.. 1 1
xMeijerG[{{1, 1,1, 1- ol b {1y, {e, 0, -4, ~axd]

qVdx

Problem 89: Unable to integrate problem.

PolyLog[2, ax9]
J dx

<d X>3/2

Optimal (type 5, 97 leaves, 4 steps):

2 : 1 1 1 1
8 a g% x9 Hypergeometric2F1|[1, ; (27 q), ) (47 q), axd] 4qlog[1-axd] 2Polylog(2, axI]
N _

d(1-2q)dx d+dx d+/dx
Result (type 9, 48 leaves):
.. 1 1
xMeijerG[{{1, 1,1, 1+ Z}’ {1}, {1}, {e, o, Z}}’ ~axd|

q (dx)3/2

Problem 90: Unable to integrate problem.

PolylLog[2, ax9]
J dx

<dx>5/2

Optimal (type 5, 105leaves, 4 steps):
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8 a g2 x 19 Hypergeometric2F1[1, % (2— i), % (4— i) , axd]
- +
9d? (3-2q) Vdx

4qlog[l-axi] 2PolylLog[2, ax9]
9d (dx)>"? 3d (dx)>?

Result (type 9, 48 leaves):
.. 3 3
xMeijerG|{{1, 1,1, 1+ E}’ {1}, {1}, {e, o, Z}}’ ~a x|

q (d X)S/Z

Problem 91: Unable to integrate problem.

J(d x)*/? PolyLog |3, axd] dx

Optimal (type 5, 125leaves, 5steps):

5
16 ad g’ x2*9/d x Hypergeometric2Fi|1, Jq—q, % (4+ i) , axd]

125 (5+2q)

8q? (d x>5/2 Log[1-axi] 4q (d X)S/Z Polylog[2, axi] 2 (d X)S/Z Polylog[3, ax9]
- +

125d 25d 5d

Result (type 9, 50 leaves):

e (dx)*?MeijerG[{{1,1,1,1,1- i}, (1}, {11}, {e, @, o, 7i}}, ~axi]
q 2q 2q

Problem 92: Unable to integrate problem.

J\/dx PolyLog[3, ax?] dx

Optimal (type 5, 124 leaves, 5 steps):

3
16 a g x**9+/d x Hypergeometric2F1 [1, Jq—q, i (4 + i) ,a xq}

27 (3+2q)

8q? (dx)*?Log[1-axd] 4q (dx)>?Polylog(2, ax?] 2 (dx)*?PolylLog(3, axd]
- +

27d 9d 3d

Result (type 9, 50 leaves):

—lxx/dx MeijerG[{{1, 1, 1, 1, 1-1}, (1}, {113, {e, 0, @, -i}}, -axi]
q 29 2q
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Problem 93: Unable to integrate problem.

PolylLog[3, ax9]
J dx
A\ dx

Optimal (type 5, 115leaves, 5steps):

1
16 a > x9+/d x Hypergeometric2F1[1, Jq—q, % (4 + i) , axd]

d(1+2q)

8g2+/dx Log[l-ax9] 4qg+/dx PolyLog[2, ax%] 2+/dx PolylLog[3, ax9]
- +
d d d

Result (type 9, 50 leaves):

1 1 1
- x MeijerG 1, 1,1,1,1-—1}, {3}, {{1}, {@,0,0, -— 1!, —ax?
— fl S 0 (i S ]

Problem 94: Unable to integrate problem.

PolyLog[3, ax9]
J dx

<dx)3/2

Optimal (type 5, 1191leaves, 5steps):

16 a g° x9 Hypergeometric2Fi[1, % (2— i), % (4— i), axd|

- +

d(1-2q)+dx
8q%log[l-ax9] 4qPolylLog[2, ax9] 2PolylLog[3, axd]
d+/dx d+/dx d+/dx

Result (type 9, 50leaves):
xMeijerG[{{1, 1,1, 1, 1+ i}, (v}, {111, {e, 0, 0, i}}, ~axd]

q (dx>3/2

Problem 95: Unable to integrate problem.

PolylLog[3, ax9]
j dx

<d X)S/Z

Optimal (type 5, 129 leaves, 5 steps):

16 a q* x 1*9 Hypergeometric2F1[1, i (2 - 3) , i (4— i) , axd]
- +

27d* (3-2q) Vdx
8g?Log[1-ax9] 4qPolylog[2, ax%] 2PolylLog[3, ax9]
27d (dx)*? 9d (dx)>"? 3d (dx)*?
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Result (type 9, 50 leaves):
.. 3 3
xMeijerG|{{1, 1, 1,1, 1+ ;}, (1}, {113, {e, 0, o, ZH’ ~a x|

q (dx>5/2

Problem 101: Unable to integrate problem.

J

Optimal (type 4, 9leaves, 2 steps):

3 1
PolyLog|- =, ax| +PolylLog[-—, ax] | dx
2 2

1
x Polylog|-—, ax]
2
Result (type 8, 17 leaves):

J

Problem 103: Unable to integrate problem.

3 1
PolyLog[—f, ax] + PolyLog[—;, ax] dx
2

J(d x)"Polylog[3, ax] dx

Optimal (type 5, 102 leaves, 4 steps):
a (dx) 2" Hypergeometric2F1[1, 2 +m, 3 +m, ax]

d? (1+m)3 (2+m)

(dx)*"Log[1-ax] (dx)'"PolyLog[2, ax] (dx)*™"PolyLog(3, ax]
- +
d(1+m)3 d<1+m>2 d(1+m>

Result (type 9, 88leaves):
- ( (x (dx)" Gamma[2 +m]
(a (1+m) xGamma[1+m] HypergeometricPFQRegularized[{1, 2+m}, {3+m}, ax] +
Log[1-ax] + (1+m) Polylog[2, ax] -Polylog[3, ax] -
2mPolylog([3, ax] -m?Polylog[3, ax])) / ( (1 +m>4Gamma[1 +m] ))

Problem 104: Unable to integrate problem.

J(d x)" PolyLog[4, ax] dx

Optimal (type 5, 121 leaves, 5steps):
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a(d x)z”“ Hypergeometric2F1[1, 2+m, 3+m, ax] (d x)l”" Log[l-ax]
+ +

d? (1+m)4<2+m) d(1+m)4

(dx)*"PolyLog(2, ax] (dx)*™"PolyLog[3, ax] (dx)*™PolyLog(4, ax]

d(1+m)3 d<1+m>2 ' d(1+m)

Result (type 9, 119leaves):
1

. x (dx)" Gamma [2 + m]
(1+m)> Gamma 1 +m]

(a (1+m) xGamma[1+m] HypergeometricPFQRegularized[{1, 2+m}, {3+m}, ax] +Log[l-ax] +
(1 + m) Polylog[2, ax] - PolyLog[3, ax] -2mPolylLog[3, ax] -m?PolylLog[3, ax] +
Polylog([4, ax] +3mPolyLog[4, ax] +3m?PolylLog[4, ax] +m’PolylLog[4, ax])

Problem 106: Unable to integrate problem.

J(d x)" Polylog[3, ax?] dx

Optimal (type 5, 118 leaves, 5 steps):

8a (d x)g”" Hypergeometric2Fi[1, 3?"', 5?'“, ax?]

_ ¢ (1m)7 (3+m)
4 (d x)l*m Log[1-ax?] 2 (d x)l”“ PolyLog[2, ax?] (d x)l*m PolyLog|[3, ax?]

d(1+m)° d(1+m)2 ' d(1+m)

Result (type 9, 126 leaves):

- 2x(dx)mGamma[3+m}
2
(Za (1+m) x Gamma[1+m] HypergeometricPFQRegularized| {1, 3+m}, {5+m}, ax?| +
2 2
4log[1-ax?] +2 (1+m) Polylog[2, ax?] - PolyLog|3, ax?| -
2mPolylog[3, ax?] - m* Polylog[3, ax?] )/ ((1+m)4Gamma[1+m])]

Problem 107: Unable to integrate problem.

J(d x)" Polylog[4, ax?] dx

Optimal (type 5, 142leaves, 6 steps):
16a (dx)>"Hypergeometric2F1[1, =, =%, ax?| g (dx)"" Log[1-ax?]

+ +

d® (1+m)* (3+m) d(1+m)*

4 (dx)*™"pPolylog[2, ax?] 2 (dx)*"PolylLog[3, ax?] (dx)'™PolyLog|4, ax?]

d(1:m)° d(1+m)? ' d(1:m)
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Result (type 9, 166 leaves):

! 2x(dx)mGamma[3+m

]

(1 +m)5Gamma[1*T"']

+m 3+m 5+m

1
4a (1+m) x*Gamma | | HypergeometricPFQRegularized| {1,

8log[1-ax?| +4 (1+m) Polylog|2, ax?| - 2Polylog|3, ax?] -
4mPolyLog[3, ax?| - 2m? PolyLog[3, ax?| + PolylLog[4, ax?| +

3mPolyLog|4, ax?| +3m?PolyLog|4, ax?| +m’ Polylog[4, ax?|

Problem 109: Unable to integrate problem.

J(d x)" Polylog[3, ax’| dx

Optimal (type 5, 118 leaves, 5steps):
27a (d x)4+m Hypergeometric2F1[1, 4?"‘, 7?"', ax?]

d* (1+m)> (4+m)

9 (d x)l”" Log[1-ax?| 3 (d x)l”“ Polylog[2, ax*| (d x)l*m PolyLog[3, ax?|

N
d(1+m)? d(1+m)? d(1+m)

Result (type 9, 126 leaves):

_( iy

(Ba <1 +m> x3 Gamma[

3x (dx)mGamma[4+
3

4+m 7+m

1+m
] Hypergeometr‘icPFQRegular‘izedHl, ?}, {

9Llog[1-ax?| +3 (1+m) Polylog|2, ax?| - Polylog[3, ax’| -

)/ ((1+m)4Gamma[1;m]

2mPolyLog[3, ax’| -m? Polylog[3, ax?]

Problem 110: Unable to integrate problem.
J(d x)" Polylog[4, ax?] dx

Optimal (type 5, 142leaves, 6 steps):

81a (dx)*" Hypergeometric2F1|[1, 4?’", 7;—"‘, ax?] ) 27 (dx) " Log[1 - ax?] )

d* (1+m)4(4+m) d<1+m)4

9 (dx)*"PolyLog[2, ax}] 3 (dx)""PolylLog[3, ax®| (dx)""PolyLog[4, ax?]

d(1:m)° d(1+m)? ' d(1:m)

Result (type 9, 166 leaves):
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1 m 4 +m
3x (dx) Gamma | ]
(1+m)° Gamma [ 2" 3
3
9a (1+m)x? Gamma[1+m] HypergeometricPFQRegularized| {1, 4+m}) {7+m}, ax’] +
3

27 Log[1-ax?| +9 (1+m) PolyLog[2, ax?| - 3PolyLog|3, ax®] -
6mPolylog|3, ax®| - 3m? PolyLog[3, ax?| + PolyLog[4, ax®| +

3mPolylog[4, ax’| +3m? PolyLog[4, ax?] +m’ PolyLog[4, ax?]

Problem 112: Unable to integrate problem.
J(d x)" Polylog[3, ax?] dx

Optimal (type 5, 130leaves, 5steps):

a g’ x**9 (d x)" Hypergeometric2F1 1, 1*%“1, %, axd]

(1+m)3 (1+m+q>

g% (dx)""Log[1-ax?] q (dx)""PolyLog[2, ax?] (dx)*"PolyLog[3, axd]
+

d(1+m)? d(1+m)? d(1+m)

Result (type 9, 50 leaves):

—lx (dx)mMeijerG[{{l, 1,1,1,1- 1+—m}, {1}, {{13, {o, 0, 0, Jlem

q q q

o -axt

Problem 113: Unable to integrate problem.
J(d x)" Polylog[4, ax?] dx
Optimal (type 5, 154 leaves, 6 steps):

ag*x9 (dx)"Hypergeometric2Fi|1, 1*%“1, %‘, axd] a* (dx) " Log[1 - axI]

+ +

(1+m)4(1+m+q) d(1+m)4

g% (dx)*"Polylog[2, ax?] q (dx)""PolyLog[3, ax?] (dx)*"PolyLog[4, axd]

d(1+m)3 d<1+m>2 d<1+m)
Result (type 9, 52 leaves):

—lx (dx)"MeijerG[{{1, 1, 1,1, 1, 1- ﬂ}, (1}, {1}, {0, 0,0,0, - ——
q q q

Problem 152: Unable to integrate problem.

J Log[l—e (%)n} o
(a+bx) (c+dx)




Optimal (type 4, 33 leaves, 1step):
Polylog|2, e (M)n}

c+d x

(bc-ad)n

Result (type 8, 40leaves):

JLog[le (%)n} o
(a+bx) (c+dx)
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Problem 181: Unable to integrate problem.

c (a+bx)}

2

J(g+ hLog[f (d+ex)"]) PolyLog|2,

X

dx

Optimal (type 4, 2498 leaves, 22 steps):

bgLog[f:Z]Log[l—ac—bcx} bhnLog[lbfT’Z] Log[l-ac-bcx] Logld+ex] 1
) a ) a T2a

_ bcd - 1- d
bhn Log[ b cx ]+Log[bcd+e ace}_ og[< cd+e ace)x Log[< ac)( +ex)}2+

l-ac bc (d+ex) (1-ac) (d+ex) d(l-ac-bcx]
1- d 2

ibhn Log[bcx]—Log[—g] Log[l—ac—bcx]+Log[( ac)( +ex)] +
2a l-ac d d(l-ac-bcx)

bhLlog[2*| Log[1-ac-bcx] (nLog[d+ex] -Log[f (d+ex)"]) 4

l-ac + —
a 2a
- bcd - +b
bhn LOg[C (a+bx>}+Log[M *LOg[( cd+e ace) (a X>]
bc (d+ex) b (d+ex)
b (d
Log| (4+ex) ]27L
(bd-ae) (1-c (a+bx)) 2d
- bcd+e- +b
ehn |Log|c (a+be+Log{M}—Log[( cdre-ace) (a X>]
bc (d+ex) b (d+ex)
b (d+ex) , ehnlog[x] Log[1+®*] Log[1-c (a+bx)]
Log| g +
(bd-ae) (1-c(a+bx)) d
bhnLlog[c (a+bx)| Log[d+ex] Log[1-c (a+bx]]
a
ehnlogfc (a+bx)| Log[d+ex] Log[l-c (a+bx]]
d
b
L ohn Log|c (aerx)}fLog[fM
2a bd-ae
b (d 2
[Log[ (d+ex) | +Log[1-c (a+bx) | +iehn
(bd-ae) (1-c (a+bx))

2d
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b b (d 2
Log[c (a+bXx) | —Log[—M} Log| (d+ex) | +Log[1-c (a+bx)|| +
bd-ae (bd-ae) (1-c (a+bx))

- 1- b 1- b
iehn Log[1+b—x]+Log[ l1-ac ) [< ac) (a+ X)}JLog[a< c(a+ x))}er
2d a 1-c(a+bx) a(l-c(a+bx)) b x
ehn (Log[c (a+bx)] - Log[1+ b?xH (Log[x} +Log[—a—(1’—cb‘f‘(*ﬂ)—)—])2+

2d
ehn (Log[l—c (a+bx) | —Log[—ﬂ%z*ﬂ&]) Polylog|2, _b?x] i bgPolyLog|2, c (a+bx)] X

d a
ehnlog[x] Polylog[2, c (a+bx)] ehnlog[d+ex] Polylog|2, c (a+bx)|
- +
d d
bh (nLog[d+ex] -Log[f (d+ex)"]) PolyLog[2, c (a+bx) |
a

(g+hLog|[f (d+ex)"]) PolyLog[2, c (a+bx) | bgPolylog[2, 1- f_CTXC]

X a
bhn (Log[d+ex] - Log[i—)—(—Ldl(’la;c_‘::;) ” PolyLog[Z, 1- f_%]

N
a
bh (nLog[d+ex] -Log[f (d+ex)"]|) PolyLog|2, 171b_°TXC] )
a
bhn Log[ (1-ac) (d+ex) ] PolyLog[z, d(l-ac-bcx) ]
d (1-ac-bcx) (1-ac) (d+ex)

a
bhn Log[i—)—(—Ldl(’la;cj::) | Polylog|2, - &8 blgj:;:);))( ] 1

a a

b (d+ex) b (d+ex)
bhn |Log| | +Log[1-c (a+bx)]|| PolylLog[2, ——— ] -
(bd-ae) (1-c (a+bx)) bd-ae
b (d b (d

lehn Log| (d+ex) | +Log[1-c (a+bXx)]| PolyLog|2, w}—
d (bd-ae) (1-c(a+bx)) bd-ae

bhn (Log[l—ac—bcx] +Log[%” Polylog|[2, 1+ ech]

+

a
ehn Log[- =200 ] polylog[2, - ——Bx ] )
d
ehnlog[- 2t 17cb—ui+bx | PolyLog|2, *_ch(;xbx)] 1
d a
b (d+ex) 1
bhn |Log[d+ex] - Log| || PolyLog[2, 1-c (a+bx)| -~
(bd-ae) (1-c(a+bx)) d
b(d+ex>
ehn |Log[d+ex] - Log]| }JPolyLog[Z,lc(a+bx)]+
(bd-ae) (1-c (a+bx))
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ehn (Log[x] +Log[—ﬂl’—c(Mﬁ}) Polylog[2, 1-c (a+bx) |

b x _
d
b (d+ex) _e(l-c(a+bx))
bhn LOg[ (bd-ae) (1-c (a+bx)) ] POIyLOg[Z’ bc (d+ex) ]
a
b (d+e x) _e(l-c(a+bx))
ehn Log[ (bd-ae) (1-c (a+bx)) ] PolyLog[Z, bc (d+ex) ]
.
d
b (d+e x) (bd-ae) (1-c (a+bx))
bhn LOg[ (bd-ae) (1-c (a+bx)) ] PolyLog[Z, b (d+e x) }
a
b (d+e x) (bd-ae) (1-c (a+bx)) bx
ehnLog| Sare e | PolyLog|2, D e ] ) ehnPolylog[3, - - ] )
d d
bcx d(l-ac-bcx _e(l-ac-bcx
btholyLog[3, 1- Tac} btholyLog[E}, 1oac) diex) } . btholyLog[3, be (doex) ]
a a a
b (d+ex) b (d+ex) ex
bhnPolyLog|3, e ] ) ehnPolylog|3, e ] ) bhnPolyLog[3, 1+ p ]
a d a
. bx ___bex
ehnPolylog[3, - PR ] ) ehnPolylog|3, e arb) ] bhn PolyLog[3, 1-c (a+bx)] 7
d d a
e (l-c(atbx)) ~e(l-c(atbx))
b hnPolylLog [3, be (drex) ] ehnPolylog [3, be doex) ]
+ +
a d
(bd-ae) (1-c (a+bx)) (bd-ae) (1-c (a+bx))
b hnPolyLog [3, b (drex) ] ehnPolylLog [3, b (drex)
a d

Result (type 8, 29leaves):

J(g+hLog[f (d+ex)"]) PolyLog[2, c (a+bX) | ix

x2

Problem 182: Unable to integrate problem.

J(g+hLog[f (d+ex)"]) PolyLog[2, c (a+bXx) |

dx
3
Optimal (type 4, 3119leaves, 44 steps):
bszog{i;ﬂ Log[l-ac-bcx] behnLog[lbfat] Log[l-ac-bcx]

+

2 a2 ad
b2hnLog[1bicaX} Log[l-ac-bcx] Log[d+ex] behnlog[l-ac-bcx] Log|eldex | 1

C bcd+e-ace

+ + —

2a? 2ad 4 a2
- bcd+e- 1- d
b2hn Log[bcx}”_og[w N og[( care ace)x og[< ac)( +ex)}27
l-ac bc (d+ex) (1-ac) (d+ex) d(l—ac—bcx)
1- d 2
2 2 hn (Log[ 222X - Log[- &X] (Log[lacbcthg[( ac) (drex) . |*
4 a2 l-ac d d(l—ac—bcx)
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bZhLog[ffT’;] Log[1-ac-bcx] (nLog[d+ex] -Log[f (d+ex)"])

.
2 a2

bZCLog[*ed_x} (g+hLog[f (d+ex)"]) blog[l-ac-bcx] (g+hlog[f (d+ex)"])
+
2a(1-ac) 2ax

b2 c Log [ &2 ] (g hLog[f (d+ex)"]) 1

bcd+e-ace

2a(1-ac) 4 a2
- bcd+e- b
b2hn |Log|c <a+bx)]+Log[M]—Lo [( cd+e-ace) (a+ x)]
bc (d+ex) b (d+ex)
b (d
Log| (d+ex) ]2 1

(bd ae) (1 c(aibx)) 4d

- bcd+e- +b
e’hn |Log|c <a+bx>]+LOg{M]—Log{( cd+e-ace) (a X)]
bc (d+ex) b (d+ex)
b (d+ex) , e*hnlog(x] Log[1+ %] Log[1-c (a+bx)]|
L - 8 -
og[(bdfae) (1—c(a+bx))] 2
b2hnlog[c (a+bx) | Log[d+ex] Log[1-c (a+bXx)]
2 a2
2hnL +b L d+ L 1- +b
e?hnlog[c (a+bx)] Log[d+ex] Log[1-c (a+bx)| L1 b2 hn
2d? 4 a2
b b (d 2
Log[c(a+bx”—Log[—M} Log| (d+ex) | +Log[1-c (a+bx)|| -
bd-ae (bd-ae) (1-c(a+bx))

1 . e(a+bx)
——e*h L b L [ Sy
4dze n(og[c (a+bx)] - Log| 4o ]
b (d 2
[Log[ (d+ex) | +Log[1-c(a+bx)]| - ——
(bd-ae) (1-c(a+bx)) 4 d?
- 1- b 1- b
e2hn LOg[1+b7X} +L0g[1$} —LOg[( ac) (a+ X>] Log[_a( C <a+ X)) ]2_
a 1-c(a+bx] a(l-c(a+bx)) b x
1- b 2
Lezhn(Log[c (a+bx)]—Log[1+b—X]J Log[x]+|_og[_a( cfa+ X)>]] B
4 d? a b x
e?hn (Log[l—c (a+bx)] —Log[—ﬂl’—cb(i*ﬁ)—)—]) PolyLog|2, —ba—x} )
2d?
b? g PolyLog[2, ¢ (a+bx)] behnPolylog|2, c <a+bx)] ehnPolylog[2, c (a+bx”
2a? 2ad 2dx
e?hnlog(x] Polylog[2, c (a+bx)| e*hnlog[d+ex]Polylog[2, c (a+bx)]|
+ _
2d2 2d2

b>h (nLog[d+ex] - Log|f (d+ex)"]) PolyLog[2, c (a+bx) |

2 a2

(g+hLog[f (d+ex)"]) PolyLog[2, c (a+bx) ] behnPolylog|2,
+

2 x2 2ad

e (l-ac-bcx ]
bcd+e-ace
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b b
ngPolyLog[Z, 1- ﬁ} ) betholyLog[Z, 1- #}

l-ac
2a2 ad
b2hn (Log[d+ex] —Log[%]) Polylog|2, 1—:’f—a’i} )
2 a2
bzh(nLog[d+eX]fL0g[WC (d+ex)“”PolyLog[2,1fffTE]
2 a2
b?hn Log[ Li2clL-eXL ] Polylog[2, £ (-2ebexl | )
2a2
bzhnLog[j(m—)é%)—] POlyLOg[Z, —gﬁ} ) L
232 232
b (d b (d
b>hn | Log| d-ex | +Log[1-c (a+bx)]| Polylog|2, w“
(bd-ae) (1-c(a+bx)) bd-ae
b (d b (d
Lo g St ioglt-c(arbx)]| potyogl2, T SE )
2 d2 (bd—ae) (1_c<a+bx)) bd-ae

b2 chnPolylog[2, 2¢eX |  b2chnPolylog[2, 1+ %]

bcd+e-ace

2a(l-ac) 2a(l-ac)

b2 hn (Log[l—ac—bcx] +Log[%” PolyLog|2, 1+%]

2 a?
e?hn Log |- Hi=c(abxl) 1’Cbi*bx | PolyLog|2, S (ch(;bx)) ] )
2d?
e?hn Log|- = E0x 1’Cbi*bx | PolyLog|2, - 7173(::(“) ] 1
2 d? 2 a?
b (d+ex
b>hn |Log[d+ex] - Log| (bd—ae)<(1—c 2a+bx)) }] Polylog[2, 1-c (a+bx)] +
b (d
1e2hn(Log[d+ex1—Log{ (d+ex) | | Polylog[2, 1-c (a+bx)] -
2d? (bd-ae) (1-c(a+bx))
e2hn (Log[x} + Log[fa—(bcbi*ﬂ)—)—” Polylog[2, 1-c (a+bx]]
2d? '

b (d+e x) 1- +b

b*hn Log[ (bd-ae) (1fcx(a+bx)) } PolyLog[Z, -° bcc(diex;( ] B
2 a?

b (d+ex) e(l-c(ahbx))

e2 hn LOg[ (bd-ae) (l—ecx(a+bx>) } P01yLOg[2’ - bcc(diex))( ] 3
2d?

b (d+ex) (bd-ae) (1-c (a+bx))

b*hn Log[ (bd-ae) (1fcx(a+bx)) } PolyLog[Z, aeb <d+ecx>a * ] .
2 a?

O Log | e e | Polybog[2, BERTISER]

2d?
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2 bx 2 bcx 2 d(l-ac-bcx)
e?hnPolyLog|3, - - | b*hnPpolylLog|3, 1- l—ac} ) b2 hnPolyLog|3, P (d+ex)]

2 d2 232 2a’
2 _e(l-ac-bcx 2 b (d+ex)
b2 hnPolyLog|3, e aen ] ) b2 hnPolyLog|3, e ]
2 a2 2 a2
2 b (drex) 2 ex 2 o bx
e tholyLog[3, Ddae ] i b tholyLog[B, 1+ p ] i e tholyLog[B, 2 e (amx))]
2.d? 2a? 2d?

e’hnPolylog|3, - 1,cb<:+xbx) ] b2hnPolylog[3, 1-c (a+bx)]
+

+

2d2 2a2
2 _e(l-c(atbx)) 2 _e(l-c(atbx))
b?hnPolylog|3, - &= e ] e*hnPolylog[3, - == Grex) ]
2a2 2d2
> (bd-ae) (1-c (a+bx)) 2 (bd-ae) (1-c (a+bx))
b2 hnPolylog|3, A ] ) e?hnPolylog|3, o (doex) ]
2a2 2d2

Result (type 8, 29 leaves):

J<g+hLog[-F (d+ex)"]) PolyLog[2, c (a+bXx) ]| i

x3

Problem 183: Unable to integrate problem.

dx

J(nghLog[wC (d+ex)"]) PolyLog[2, c (a+bX) |

X

Optimal (type 4, 3733 leaves, 78 steps):

b?cehnlog[x] b?cehnlog[l-ac-bcx]
- +

2a(l-ac)d 3a(l-ac)d
3 bex
behnlog[l-ac-bcx] °© gLog[liac}Log[l—acfbcx}
- +
3adx 3a’
bzehnLog{ff—aﬂ Log[l-ac-bcx] +be2hnLog[1bfT’;] Log[l-ac-bcx] )
2a%d 2 ad?
b2cehnLog(d+ex] b3hnLog[1"7:Xc}Log[l—ac—bcx] Log[d +e x]
6a(l-ac)d - 3a’ )
b2ehnlog[l-ac-bcx] Log[bbc—cd(ﬁ)ﬂ 7be2hnLog[1fac7bcx} Log[b"ﬁ(ﬁt] 1
3a%d 6 a d? 6a’
- bcd - 1- d
b* hn [Log| bcx }+Log[de+e ace, [( cd+e-ace)x Log[( ac) (d+ex|
l1-ac bc (d+ex) (1-ac) (d+ex) d(1-ac-bcx]
1 (1-ac) (d+ex) )2

+

b>hn (Log[ 1b,caxc} - Log|- ed_x}

}

[Log[lacbcx} + Log|

6a3 d(l—ac—bcx)

b3hLog[ffT’i] Log[1-ac-bcx] (nLog[d+ex] -Log[f (d+ex)"])

3a3

]
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d

b?c (g hLog[f (drex)"]) b7 Log[ TF| (g NhLog[f [d-ex]"]]

6a(l-ac)x 6a(1—ac)2

bSCLOE[—ed_X} (g+hLog[f (d+ex)"]) blog[l-ac-bcx] (g+hLog[f (d+ex)"])
. _
3a? (1-ac) 6 a x?

b?Log[1-ac-bcx] (g+hLog[f (d+ex)"]) bBCZLOg[ebZZ::ZEZ ] (g+hLog[f (d+ex)"])
- +

3aZx 6a(1—ac)2

b ¢ Log [ &222X ] (g hLog[f (d+ex)"]) 1

bcd+e-ace
+

3 a2 (17ac) 6a3

bcd+e-ace (bcd+e-ace) (a+bx)
LOg[C <a+bX>]+L0g{W]7LOg[ b(d+ex)

b3>hn

]

b(d+ex) ]2 1

(bd-ae) (1-c(a+bx))  6d

Log|

bcd+e-ace (bcd+e-ace) (a+bx)
Log[c <a+bx)]+Log[m]—Log[ b<d+ex)

e*hn

]

b (d+ex) , e’hnlog(x] Log{1+:fx] Log[1-c (a+bx) |

"B pa ae) (1 c(arox]]) 30 '

b*hnlog[c (a+bx) ]| Log[d+ex] Log[1-c (a+bXx)]

3a3
e*hnLog[c (a+bx)] Log[d+ex] Log[1-c (a+bx)] 1
37 6al
e(a+bx) b(d+ex> )
el s rar s RECRC AR
cla-bx]

bd-ae

Log|c (a+bx)]| - Log|-

1
——e3hn
6d3

[Log[

Log[c (a+bx) | - Log|-

b (d+ex| ’

(bd-ae) (1-c (a+bx))

1
6d3
b x (1-ac) (a+bx)
Log[1+?}+Log[1_c<a+bx) 7Log[a(1—c (a+bx))]
a(l-c(a+bx)) )?
b x ]] :

| +Log[1-c (a+bx) |

+

1-ac a(l-c(a+bx))

b x

e hn

I

Log |-

ie3hn
6d3
e3hn (Log[l—c (a+bx)] —Log[—ﬂl’—c(ﬂ)—)—]) PolyLog|2, - 2X]

b x a

Log[x] + Log|-

Log[c (a+bx) | -Log[1+ :—X]]

3d3
b®> g PolyLog[2, ¢ (a+bx)] b?ehnPolylog|2, c (a+bx)]
+ +
3a3 6a%d
be?hnPolylog|2, c (a+bx)| ehnPolylog|2, c(a+bx)| e?*hnPolylog|2,c (a+bx]]
- +

+
3ad? 6dx? 3d2 x
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e*hnlog(x] Polylog|2, c (a+bx)| e*hnlog[d+ex]Polylog|2, c (a+bx)]|
- +

3d3 3d3
b>h (nLog[d+ex] - Log|f (d+ex)"]) PolyLog[2, c (a+bx) |

333
(g+h Log[-F (d+ex>”}) PolyLog[Z, C (a+bx” ) bzetholyLog[z, —(—)‘eb;i:::z: ]
3x3 3a%d

bcd+e-ace l-ac

be?hnPolylog[2, &3-2<L<X ] p3gpolylog|2, 1- lb_c—axc} b2ehnPolylog[2, 1- 2|
- +

6ad? 3a3 2a%d
be?hnPolylog[2, 1- fth] ) b>hn (Log[d+ex1 —Log[‘—u—)—dl(’f;cj;:; ]) Polylog[2, 1- iﬁ] )
2ad? 333
b
1 (nLogid e x) - Log[F (¢ ex)"]) polyos[z, 1- 22|
3a3

3 (1-ac) (d+ex) d(l-ac-bcx)
b*hn LOg[ d (1-ac-bcx) ] POIyLOg[z’ (1-ac) (d+ex) }

3a3
b3hn Log[%] Polylog|2, _W} 1

3a3 3a°

b (d b (d
o [Log| 9 ] vog[1-c (a+bx) || potyiog(z, © 10X )
(bd-ae) (1-c(a+bx)) bd-ae

b (d b(d
Lo fuogl 2 togla a2, 2
343 (bd-ae) (1-c (a+bx)) bd-ae

bcd+e-ace bcd+e-ace

b’ c2hnPolylLog[2, 2&eX-| b3 chnpolylog|[2, 2&4eX] b3 c2hnPolylog[2, 1+ ed—x]
+ +

6a(l-ac)? 33 (1-ac) 6a(l-ac)?

b>chnPolylog[2, 1+ ed—x} 7 b>hn (Log[lfacfbcx] +Log[f(’ﬁ)?(j’*ﬁ)—]) PolyLog[2, 1+ ed—"] )

332 (1—ac) 32’

e’ hnLog[- #=c 20X | Polylog[2, - 2% ] )

3d?
eshnl_og[_a_(gcbjﬁu} PolyLog|2, —ﬁ} . 1

343 3a°

b (d
b>hn [Log[d+ex] - Log| drex }]P()lyLOg[z:l‘C(a*bx)]‘
(bd-ae) (1-c (a+bx))
b<d+ex)

1
——e*hn (Log[d+ex] - Log|
3d3

]

e3hn (Log[x} +Log[—Mﬂu}> Polylog[2, 1-c (a+bx) |

Polylog[2, 1-c (a+bx)] +

(bd-ae) (1-c (a+bx))

b x B
3d3
3 b (d+e x) _e(l-c(atbx))
b>hn LOg[ (bd-ae) (1-c (a+bx)) } POIyLOg[Z’ bc (d+ex) ]

.
3a3
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3 b (d+e x) _e(l-c (a+bx))
e*hn LOg[ (bd-ae) (1-c (a+bx)) } PolyLog[Z, bc (d+ex) ]
3d3
3 b (d+e x) (bd-ae) (1-c (a+bx))
b>hn Log[ (bd-ae) (1-c (a+bx)) } PolyLog[Z, b (d+ex) ] -
3a3
3 b (d+e x) (bd-ae) (1-c (a+bx))
e*hn Log[ (bd-ae) (1-c (a+bx)) } PolyLog[Z, b (d+ex) ]
343
3 bx 3 bex 3 d(@d-acbcx)
e*hnPolylog|3, - - ] ) b*>hnPolylLog|3, 1- 17“} b*hnPolylog|3, Toac) deex) ]
3d3 3a3 333
3 _e(l-ac-bcx 3 b (d+e x)
b tholyLOg[3, be (deex) ] b tholyLog[3, e }
3a3 3a3
3 b (d+e x 3 ex 3 o bx
e*hnPolylog|3, J—Lbdiae | b*hnPolylLog|3, 1+ b | e’hn PolyLog|3, TR — ]
. _
3d3 333 343

e’hnPolylog|3, - 1,cb<:+xbx) ] bihn Polylog(3, 1-c (a+bx) |

3d3 3a®
3 _e(l-c (a+bx) 3 _e(l-c (a+bx)
b>hn PolyLog[3, be diex) } e’hn PolyLog[3, be drex) }
3a3 3d3
3 (bd-ae) (1-c (a+bx)) 3 (bd-ae) (1-c (a+bx))
b*>hnPolylog|3, - | e*hnPolylog|3, - ]
3a3 3d3

Result (type 8, 29 leaves):

J(g+hLog[-F (d+ex)"]) PolyLog[2, c (a+bXx) | i

X4

Problem 196: Unable to integrate problem.

J(a+bx+cx2> Log[1-dx] PolylLog[2, dx]
dx

x3

Optimal (type 4, 343 leaves, 32 steps):
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dL 1-d 1
~ad?Log[x] +ad?Log[1l-dx] —w—fadzmg[l—dx]z+
X 4
alog[l-dx]2 b (1-dx)Log[l-dx]? b2Log[dx] Log[l-dx]>2
+ - +
4 x? X 2a

(b+ad)®Log[dx] Log[1-dx]2

1
-2bdPolylog[2, dx] - —ad?PolylLog[2, dx] +
2a 2
adPolylog[2, dx] (b+ad)?Log[1-dx] Polylog[2, dXx]
+ _

2X 2a
(a+bx)*Log[1-dx] PolyLog([2, dx]

1
- —cPolylog[2, dx]2-
2ax? 2
b2 Log[1-dx] PolylLog[2, 1-dXx] (b+ad)2 Log[1l-dx] PolylLog[2, 1-dx]
. _
a a

b2 Polylog[3, 1-dx] (b+ad)®PolyLog(3, 1-dx]

1
—d (2b+ad) PolylLog[3, dx] + -
2 a a

Result (type 8, 28 leaves):

J(a+bx+cx2> Log[1-dx] PolylLog[2, dx]
dx

x3
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Summary of Integration Test Results

198 integration problems

A - 152 optimal antiderivatives

B - 2 more than twice size of optimal antiderivatives
C - 12 unnecessarily complex antiderivatives

D - 32 unable tointegrate problems

E - Ointegration timeouts



