Mathematica 11.3 Integration Test Results

Test results for the 398 problems in "8.9 Product logarithm
function.m"

Problem 159: Unable to integrate problem.

ProductLog[a x?|
J dx
X3

Optimal (type 4, 28 leaves, 2 steps):

ProductL 2
1 a ExpIntegralEi [—Pr‘oductLog [a XZ] } ~ roductlLog [a X ]
2

2 x2

Result (type 8, 12leaves):

p 2
J roductlog|a x?| ix
X3

Problem 161: Unable to integrate problem.

JPr‘oductLog [ax?] 4
X

XS
Optimal (type 4, 30leaves, 2 steps):
Productlog|a x?|

1 a® ExpIntegralEi[-2Productlog|ax?]| -
2 2 x4

Result (type 8, 12leaves):

ProductLog[a x?|
J dx
X5

Problem 163: Unable to integrate problem.

JPr'oductLog [ax?] 4
X

x7
Optimal (type 4, 45leaves, 3 steps):
ProductLog [a xz} ProductLog [a xz] 2

3 3 : 2
— a” ExpIntegralEi [—3 ProductlLog [a X } ] - +
4 4 x° 4 x5

Result (type 8, 12leaves):
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JPr‘oductLog [ax?]

dx

x’

Problem 170: Unable to integrate problem.

JPr'oductLog [ax?] 2 5
X

x3

Optimal (type 4, 27 leaves, 2 steps):

ProductLog[ax?| Productlog|ax?| 2

x2 2 x2

Result (type 8, 14 leaves):

JPr‘oductLog [ax?] 2 .
X

x3

Problem 172: Unable to integrate problem.

JPr‘oductLog [ax?] 2 .
X

x>

Optimal (type 4, 32leaves, 2 steps):

ProductLog|a x?| 2

1. ExpIntegralEi|-2Productlog|ax?]] -
2 4 x4

Result (type 8, 14 leaves):

JPr‘oductLog [ax?] 2 5
X

x>

Problem 174: Unable to integrate problem.

JPr‘oductLog [ax?] 2 .
X

x’

Optimal (type 4, 30leaves, 2 steps):

ProductLog|a x?| 2

-a’ ExpIntegralEi [—3 ProductlLog [a XZ} ] - .
2 X

Result (type 8, 14 leaves):

dx

JPr‘oductLog [ax?] 2
7

X
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Problem 176: Unable to integrate problem.

JPr‘oductLog [ax?] 2 5
X

x°

Optimal (type 4, 45leaves, 3 steps):

ProductL 2] productL 2]?
2 a* ExpIntegralEi|-4 Productlog|ax?]| ] - roductlogax’] | rodie og[ax’]

4 x8 2 x8

Result (type 8, 14 leaves):

JPr‘oductLog [ax?] 2 ;
X

x2

Problem 182: Unable to integrate problem.

dx

JPr‘oductLog[a x| }
3

X
Optimal (type 4, 44 leaves, 3 steps):

3 ProductLog|ax?] 3 ProductlLog|ax?] > ProductLog [ax?] }

2 x2 2 x2 2 x2

Result (type 8, 14 leaves):

JPr‘oductLog [ax?] ? 5
X

x3

Problem 184: Unable to integrate problem.

JPr‘oductLog [ax?] } ;
X

XS
Optimal (type 4, 31leaves, 2 steps):

3 ProductLog|a x?] > ProductlLog [ax?] }

8 x* 4 x4

Result (type 8, 14 leaves):

jPr‘oductLog [ax?] } ;
X

x5

Problem 186: Unable to integrate problem.

JPr‘oductLog [ax?] ? 5
X

x7
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Optimal (type 4, 32leaves, 2 steps):

ProductLog|a x?| }

1 a® ExpIntegralEi|-3 Productlog|ax?] | -
2 6 x°

Result (type 8, 14 leaves):

JPr‘oductLog [ax?] } .
X

X7

Problem 188: Unable to integrate problem.

dx

JPr‘oductLog [a xz} }
s

X
Optimal (type 4, 32leaves, 2 steps):

ProductLog|a x?| }

3 a* ExpIntegralEi|-4 Productlog|ax?]| -
2 2 X8

Result (type 8, 14 leaves):

dx

jProductLog [ax?] }
9

X

Problem 197: Unable to integrate problem.

1
J dx
x3 ProductLog|a x?]

Optimal

—

type 4, 37 leaves, 4 steps):
1

4 x2

a ExpIntegralEi[-Productlog|ax?|]| -

AR

4 x2 ProductLog|a x?|

Result (type 8, 14 leaves):

1
J dx
x3 Productlog|a x?|

Problem 199: Unable to integrate problem.

1
J dx
x° ProductLog|a x? |

Optimal (type 4, 52 leaves, 5steps):

1 1 ProductLog|a x?|

1
- + — a? ExpIntegralEi[-2 ProductLog|a x?] | - +
12x4 3 6 x* ProductLog|a x?| 6 x*

Result (type 8, 14 leaves):
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1
J dx
x® Productlog|a x?|

Problem 210: Unable to integrate problem.

1
J dx
x3 ProductLog|a x?| 2

Optimal (type 4, 52 leaves, 5steps):

1 1 ) 1 1
+ = aExpIntegralEi[-Productlog[ax?|] - -

6x* 6 6 x2 ProductLog[ax?]? 6x?ProductLoga x?]

Result (type 8, 14 leaves):

1
J dx
x3 ProductLog|a x?| 2

Problem 212: Unable to integrate problem.

Jx(’ \/c ProductLog[ax?| dx

Optimal (type 4, 106 leaves, 5 steps):

48 c* x’7 24 c3 x’
- +

16807 (c Productlog|ax?|)’/? 2401 (c ProductLog|ax?])®’?

6 c?x’ cx’

Ty Ly \/c ProductLog|a x?|
343 (c ProductLog|a x?]) 49 \/c ProductLog|a x?| 7

Result (type 8, 18 leaves):

Jx(’ \/c ProductLog|ax?| dx

Problem 214: Unable to integrate problem.

JX4 \/c ProductLog[ax?]| dx

Optimal (type 4, 84 leaves, 4 steps):
8c3x° 4 c?x°

+
5/2

3/2

. 625 (c ProductLog|ax?]) 125 (c Productlog|a x?] )

5

cX

. 1 x° \/c ProductlLog [a Xz]
5

25 \/c ProductLog [a xz]

Result (type 8, 18leaves):
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Jx“ \/c ProductLog[ax?| dx

Problem 216: Unable to integrate problem.

sz \/c ProductLog[ax?| dx

Optimal (type 4, 62leaves, 3 steps):

2 43 3
2c°x - €x + 1x3\/c ProductLog|a x?|

27 (cProductlog|ax?])*? o \/c ProductLog [a x?| 3
Result (type 8, 18leaves):
JXZ \/c ProductLog[ax?| dx
Problem 218: Unable to integrate problem.
J\/c ProductLog|ax?| dx
Optimal (type 4, 31leaves, 2 steps):
- €x +x\/c ProductLog|a x?|
\/c ProductlLog [a xz}
Result (type 8, 14 leaves):
j\/c ProductLog[ax?]| dx
Problem 221: Unable to integrate problem.
J\/c ProductLog|a x?]
dx
X3
Optimal (type 4, 52 leaves, 2 steps):
1 AT Er"F[ \/c ProductLog [a xz] ) \/c ProductlLog [a xz}
2 N x2

Result (type 8, 18leaves):

\/c ProductLog|a x?|
3

dx
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Problem 223: Unable to integrate problem.

\/c ProductLog [a XZ]
5

dx

Optimal (type 4, 85leaves, 3 steps):

N2 \/c ProductLog|a x?| \/c ProductLog[a x?| (c Productlog|a x?| )3/2

+

3 x4 3cx4
Ve

1
—a’+/c 2 Erf|
3

Result (type 8, 18leaves):

\/c ProductLog|a x?|
X5

dx

Problem 225: Unable to integrate problem.

J\\/c ProductLog|a x?|

7

dx
X

Optimal (type 4, 107 leaves, 4 steps):

3 ProductL 2
,£a3ﬁmEm‘[\/—\/c roductLog|ax’] ] -
5 \/?

\/c ProductLog|a x?| (c ProductLog[ax?])>? 2 (cProductLog|ax?])
+

5/2

5 x® 15 ¢ x® 5 c? x®
Result (type 8, 18leaves):

\/c ProductLog [a xz]
57

dx

Problem 227: Unable to integrate problem.

dx

\/c ProductLog [a xz]

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

8c3x’ 4c?x’

+
7/2 5/2

2401 (c Productlog|ax?])

7

343 (c Productlog|a x?] )

7

cX X

+
3/2

49 (cProductLogfax?]) 7\/c ProductLog|a x?|

Result (type 8, 18leaves):
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dx

\/c ProductLog|a x?|

Problem 229: Unable to integrate problem.

dx

\/c ProductLog [a XZ]

Optimal (type 4, 62 leaves, 3 steps):

2c2x° cx® x>

+ +
5/2 3/2

125 (cProductLog|ax?]) 25 (c Productlog|ax?]) 5 \/c ProductLog|a x?]

Result (type 8, 18 leaves):

dx

\/c ProductLog|a x?|

Problem 231: Unable to integrate problem.

dx

\/c ProductLog|a x?|

Optimal (type 4, 40leaves, 2 steps):

cx3 x3
+

9 (cProductlogax?]|)®? 3 \/c ProductLog|a x?|

Result (type 8, 18leaves):

dx

\/c ProductLog|a x?|

Problem 236: Unable to integrate problem.

1

dx

x3 \/c ProductLog[a x?|

Optimal (type 4, 76 leaves, 3 steps):

a\/?Er‘f[ cProdu\c/Eog[ale ]
c

3v/c 3x2\/c ProductLog|a x?| 3cx?

1 \/c ProductLog|a x?|

Result (type 8, 18leaves):
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1

dx

x3 \/c ProductLog|a x?|

Problem 238: Unable to integrate problem.

1

dx

x° \/c ProductlLog [a xz}

Optimal (type 4, 107 leaves, 4 steps):
2 \/2 -/ cProductLog|ax?|
4a’~/2 Erf| s ]

1

15/c 5x4\/c ProductLog|a x?|

\/c ProductLog [a xz} 4 (c ProductLog [a Xz] )3/2

+
15 c x* 15 c2 x4

Result (type 8, 18leaves):
1

dx

x5 \/c ProductLog|a x?|

Problem 240: Unable to integrate problem.

1

dx

X7 \/c ProductLog[a x?]

Optimal (type 4, 129 leaves, 5steps):
V3 4/ cProductLog|a x?]
12a%+/3 7 Erf| = ] 1

35+/c 7x5\/c ProductLog|a x?|

3/2 5/2

\/c Productlog[ax?] 2 (cProductlog|ax?])
. _
35 ¢ x° 35 ¢? x® 35 ¢3 x°

12 (cProductlog[a x?])

Result (type 8, 18 leaves):

dx

1
Jx7 \/c ProductLog|a x?|

Problem 245: Unable to integrate problem.

p

ProductL 2
j(c roductLog|ax?]) i

x3

Optimal (type 4, 103 leaves, 5steps):
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1
-—e
2ax?t

1

2 Productlog|a x? | P

Gamma -1+ p, ProductLog|ax?| | ProductlLog|a x?| 2P (cProductLog|ax?])” -

e2 ProductLog|a x?| P

" Gamma [p, ProductLog|ax?] | ProductLog|a x?| 2P (cProductLog|ax?])
2ax

Result (type 8, 16 leaves):

ProductL 2])P
J(c roductLog|a x?]) ix

x3

Problem 246: Unable to integrate problem.

Jx“ Pr‘oductLog[i] dx
X

Optimal (type 4, 75leaves, 5steps):

125 . a 1 a
- = a° ExpIntegralEi[-5ProductLog|[ —] | + = x® ProductLog| —| -
24 X 4 X

1 . a2 5 ¢ a3 25 a4
— X ProductLog[f] +— X Pr‘oductLog[f} - —X Pr‘oductLog[f}
12 X 24 X 24 X

Result (type 8, 12leaves):
4 a
Jx ProductLog| —| dx

X

Problem 247: Unable to integrate problem.

sz’ Pr‘oductLog[i] dx
X
Optimal (type 4, 60leaves, 4 steps):
8 , , a
— a* ExpIntegralEi|-4 Productlog| —| | +
3 X

1, a 1, a2 2, a,3
= x*ProductLog| —] - = x* ProductLog| —|" + = x* ProductLog| — |
3 X 6 X 3 X
Result (type 8, 12leaves):

a
ng' ProductLog| —| dx

X

Problem 248: Unable to integrate problem.

sz Pr‘oductLog[i] dx
X

Optimal (type 4, 45leaves, 3 steps):

3 5 . a 1, a 1, a-2
- —a° ExpIntegralEi [—3 Pr‘oductLog[f} ] + — X Pr‘oductLog[f} - —X Pr‘oductLog[f}
2 X 2 X 2 X

Result (type 8, 12leaves):
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sz ProductLog| i] dx
X

Problem 249: Unable to integrate problem.

a
Jx Productlog| —] dx
%

Optimal (type 4, 24 leaves, 2 steps):
2 . a a
a’ ExpIntegralEi -2 Productlog| —| | + x? ProductLog| ]
X X

Result (type 8, 10leaves):

a
Jx ProductLog| —] dx
%

Problem 250: Unable to integrate problem.

a
JPr‘oductLog [=] ax
X

Optimal (type 4, 21 leaves, 3 steps):

a a
-a ExpIntegralEi [—Pr‘oductLog [ f] } + X ProductlLog [ f]
X X

Result (type 8, 8leaves):
JPr‘oductLog[i} dx

X

Problem 253: Unable to integrate problem.

JPr‘oductLog[i]
AR SN
3

Optimal (type 4, 51 leaves, 5steps):

1 1 1 Pr‘oductLog[i]

+ —

4x2  gy2 Pr‘oductLog[i}z 4 x? Pr‘oductLog[i] 2 x?

Result (type 8, 12leaves):

Pr‘oductLog[é]
f—x ax
3
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Problem 254: Unable to integrate problem.

JPr‘oductLog[i]
x4y
X4

Optimal (type 4, 66 leaves, 6 steps):
1 2 2 1 Pr‘oductLog[i}

R + _ _

9x>  81x* Productlog[ 2]’ 27> ProductLog|2]® 9> ProductLog [2] 3 %3

Result (type 8, 12leaves):
J*Pr‘oductLog[a]
N Sl dx
4

Problem 255: Unable to integrate problem.

ProductLog| ® |
J—x ax
XS

Optimal (type 4, 81 leaves, 7 steps):
1 3 3

+ - +

16 x* 512x“Pr‘oductLog[5]4 128x4Pr‘oductLog[§]3
X X

3 1 Pr‘oductLog[i}

64 x* Pr‘oduc‘cLogP}2 16 x* Pr‘oductLog[i} 4 x*
X

Result (type 8, 12leaves):
JPr‘oductLog[i]
P gy
XS

Problem 256: Unable to integrate problem.

Jx“ Pr‘oduc‘cLog[i]2 dx
X

Optimal (type 4, 62 leaves, 4 steps):

25 )

—— a® ExpIntegralEi|-5Productlog|—]] +

3 X
1 a;2 1 a;3 5 a.a
—x®Productlog| —|" - = x* ProductLog| =] + = x* ProductLog[ — |
3 X 3 X 3 X

Result (type 8, 14 leaves):

Jx“ ProductLog| i] ? ax
X
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Problem 257: Unable to integrate problem.

sz’ ProductLog| i] ? ax
X

Optimal (type 4, 43 leaves, 3 steps):
-4 a* ExpIntegralEi[ -4 Productlog| i} |+ 1y ProductLog| 5]2 - x* ProductLog| i} ’
X 2 X X
Result (type 8, 14 leaves):
Jx3 Pr‘oduc‘cLog[i]2 dx
X

Problem 258: Unable to integrate problem.

sz Pr‘oductLog[i]2 dx
X

Optimal (type 4, 27 leaves, 2 steps):

a a2
2 a® ExpIntegralEi | -3 Productlog| —| | + x* ProductLog| |
X X

Result (type 8, 14 leaves):
2 a2
Jx ProductLog|—]" dx

X

Problem 259: Unable to integrate problem.

a,2
Jx ProductLog[f] dx
X

Optimal (type 4, 30leaves, 2 steps):
. a 1 a2
-a? ExpIntegralEi| -2 Productlog|—] | + = x* ProductLog| —]
X 2 X

Result (type 8, 12leaves):

a2
Jx ProductLog|—]" dx

X

Problem 260: Unable to integrate problem.

a2
JPr‘oductLog[—} dx
X

Optimal (type 4, 20leaves, 2 steps):

a a2
2 x ProductlLog [ f] + X ProductLog [ f]
X X

Result (type 8, 10 leaves):
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a2
JPr‘oductLog [ f} dx
X

Problem 263: Unable to integrate problem.

2
JPr‘oductLog[i]
dx
X3

Optimal (type 4, 66 leaves, 6 steps):

2
3 3 3 Pr‘OdUCtLog[i] Pr‘oductLog[i]

- —_— + + —

4x*  gx2ProductLog|2]® 4x?ProductLog|?| 2 x? 2 x?
X X

Result (type 8, 14 leaves):
J\Pr‘oductLog[i]2
*— dx
X3

Problem 264: Unable to integrate problem.

ProductLog| ? ] 2
X
dx
X4

Optimal (type 4, 81 leaves, 7 steps):

8 16 16
- + - +
27%3 2433 ProductLog [ i} 3 o813 ProductlLog [ i] 2
8 2 ProductlLog| ? | Pr‘OdUC’CLOg[Q]2
+ == _ :
27 x? ProductLog [ 2| 9x? 3%3

Result (type 8, 14 leaves):
J\Pr‘oductLog[i]2
X dx
X4

Problem 265: Unable to integrate problem.

ProductLog| ? ] 2
X
dx
X5

Optimal (type 4, 96 leaves, 8 steps):
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5 15 15

— + —

32x* 1024 x* ProductLog| i] 256 x* ProductLog| i] }

2
15 5 Pr‘oductLog[f] Pr‘oductLog[i}

+ + -

128 x* Productlog[2]* 32 x*ProductLog| i] 8 x* 4 x4
X

Result (type 8, 14 leaves):
J‘Pr'oductLog[a]2
X dx
XS

Problem 266: Unable to integrate problem.

Jx3\/Pr‘oductLog[a} dx
X

Optimal (type 4, 94 leaves, 5 steps):

—Zja“\/?Er‘f[z\/Pr‘oductLog{i] |+ %x“\/Pr‘oductLog{i] -

105 X 7 X

2 a,32 16 a,s/n2 128 a,7/2
— x*ProductLog| —| "+ —— x*ProductLog|[ —| " - =~ x* ProductLog| —]

35 X 105 X 105 X

Result (type 8, 16 leaves):
jx3\/Pr'oductLog[a} dx
X

Problem 267: Unable to integrate problem.

sz\/Pr‘oductLog[a} dx
X

Optimal (type 4, 83 leaves, 4 steps):
ia3 A3 Er‘-F[\/?\/Pr'oductLog[a} |+
5 X

2 a 2 a2 4 o a,5/2
= x> |Productlog|—] - — x®ProductLog|—|""" + — x* ProductLog| — |
5 X 15 X 5 X

Result (type 8, 16 leaves):

JXZ\/Pr‘oductLog[i} dx
X
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Problem 268: Unable to integrate problem.

a
JX\/ProductLog[—] dx
X

Optimal (type 4, 66 leaves, 3 steps):

2 a’~/27 Erf[/2 \/ProductLog[a] |+ 2 x2 \/ProductLog[a] 2 x2 Pr‘oductLog[i]B/2
3 X 3 X 3 X

Result (type 8, 14 leaves):
a

jx\/Pr‘oductLog[] dx
X

Problem 269: Unable to integrate problem.

a
J\/Pr‘oductLog[] dx
X

Optimal (type 4, 32leaves, 2 steps):
a\/?Er‘-F[JProductLog[a] ]+2xJPr‘oductLog[a]

X X

Result (type 8, 12leaves):
a
J\/Pr‘oductLog[] dx
X

Problem 272: Unable to integrate problem.

J\JPr‘oductLog[i]

dx

x3

Optimal (type 4, 85leaves, 4 steps):

BEEr-Fi[\/?\/Pr‘oductLog[i] ]

64 a2

JPr‘oductLog[i}

2 x2

3 1

+ —

32 x? ProductLog| i} o 8 x2 \/Pr‘oductl-og [2]
X

Result (type 8, 16 leaves):
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\/ProductLog[i]
J ax
X3

Problem 273: Unable to integrate problem.

\/ProductLog[i]
J dx
X4

Optimal (type 4, 102 leaves, 5steps):

5 \/? Erfi[+/3 \/Pr‘oductLog{i} ] :
_ N _
432 a° 216 X3 ProductLog| i} >/2
\/ProductLog[a}
5 1 X
: ) 3x3

108 x3 ProductLog| 2 ]>"?
g[x] 18 x3 Pr‘oductLog[i}
X

Result (type 8, 16 leaves):

\/ProductLog[i]
J ax
X4

Problem 274: Unable to integrate problem.

J dx
\/ProductLog 2]

Optimal (type 4, 111 leaves, 6 steps):

4
_ 2048 a* Erf[Z\/Pr‘oductLog[i} ] + 2x + ix“\/Pr‘oductLog[i] -
63 X

945 X s
9 \/Pr‘oductLog [ ;]

{a]S/Z 1024 T Pr‘OduCtLOg{ ]7/2
y 945 X

16
— x*ProductLog

[ a } 3/2 128
315 X 945

Result (type 8, 16 leaves):
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JJ ax

ProductLog| ]

Problem 275: Unable to integrate problem.

Q a

ProductLog| ]

Optimal (type 4, 100 leaves, 5steps):

3
§a3 V3 EP-F[\/? Pr‘oductLog[i] } + 2x +
35 X
7 JPr‘oductLog{i]
i X3 \/Pr‘oductLog [ i] _ i x3 ProductlLog [ i} 32 + E x3 ProductlLog [ i] o
35 X 35 X 35 X

Result (type 8, 16leaves):

J] x

ProductLog| ]

Problem 276: Unable to integrate problem.

J] ax

ProductLog| ]

Optimal (type 4, 83 leaves, 4 steps):
—ia2 Va2 Erf[V2 Pr‘oductLog[i} ]+
X

15

2 x? 2, a 8 a.3/2
+ —x* |Productlog|—]| - — x*ProductLog|—]
15 X 15 X
5 Pr'oductLog[i]

Result (type 8, 14 leaves):

Q a

ProductLog| ]
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Problem 277: Unable to integrate problem.

J] L

ProductLog[i]

Optimal (type 4, 52 leaves, 4 steps):

Za\/nErf[\/ProductLog[a] ]+ 2X 12X\/PPOdUCtLOg[a]
3 X 3 X
3\/ProductLog{i]

Result (type 8, 12leaves):

JJ L

ProductLog[i]

Problem 280: Unable to integrate problem.

J] ax

ProductLog
Optimal (type 4, 68 leaves, 3 steps):
N[Z_Erfi[\/z\/ProductLog[i] ]
2 X 1 1

2x2\/ProductLog[i]

16 a* 8x2Pr‘oductLog[i}3/2

Result (type 8, 16 leaves):

J] ax

ProductLog

Problem 281: Unable to integrate problem.

J] ax

ProductLog

Optimal (type 4, 85leaves, 4 steps):
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\/;T»Er*fi[\/?\/Pr‘oductLog[i} ]

72 a3
1 1 1

3x3 \/Pr‘oductLog[f]

+

36 x3 ProductLog | i} */2 18 x3 ProductLog [ i] 32

Result (type 8, 16 leaves):

J] ax

ProductLog | }

Problem 282: Unable to integrate problem.

J*

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

a,\p
c Pr‘oductLog[f]] dx
X

1 a - 1
=33 e“md“cm’gH x* Gamma[ -3+ p, 3 ProductLog| i] | ProductLog| 3]4 P (c ProductLog| i] +—
a X X X ac
a _ 1+
32-p GAProductiog[F] Lo oo [-2+p, 3 Pr‘oductLog[i] ] Pr‘oductLog[i} P [c Pr‘oductLog[i] i
X X X
Result (type 8, 16 leaves):
a,\p
sz (c Pr‘oductLog[f]] dx
X
Problem 283: Unable to integrate problem.
a,\p
Jx c Productlog| —| | dx
X
Optimal (type 4, 122leaves, 4 steps):
1 - 1
1 52-p 3 Productiog[ 2] .3 3 Gamma[-2+p, 2 Pr‘oductLog[i] ] Pr‘oductLog[i] P (c Pr‘oductLog[i] ) PLT
a X X X ac

21p g3 Productiog|F] (3 oo [-1+p, 2ProductLog]| i] | ProductLog| i} zp [c ProductLog| i] "

X X X

Result (type 8, 14 leaves):

a,\p
Jx c Productlog| =] | dx

X
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Problem 286: Unable to integrate problem.

J (c Pr‘oductLog[i} )p

dx

X3

Optimal (type 4, 128 leaves, 4 steps):

~ izfzfp o Productlogt] oo [2+p, -2ProductlLog| i] ]

ax X
a,\-1-p a;\p 1
-ProductLog| — | (c Productlog|—]|| -
X X acx

2-3-p o Productiog[ 2] conn [3+p, -2ProductLog| i] ]

X

a,)-2p a1
~Productlog| —| ] (c ProductLog| —] )
X X

Result (type 8, 16 leaves):

J (c Pr‘oductLog[i} )p
dx

x3

Problem 287: Unable to integrate problem.

a ;s
JPr‘oductLog [—] ax
X174

Optimal (type 4, 28 leaves, 2 steps):

5 a .4 a s
= x ProductLog[——| + x ProductLog| —|
4 x1/4 x1/4

Result (type 8, 12leaves):

a
JPr'oductLog[
X1/4

]Sdlx

Problem 288: Unable to integrate problem.

a .4
JProductLog [——] ax
173

Optimal (type 4, 28 leaves, 2 steps):

4 a ;3 a .4
— x ProductLog| ——| + x ProductLog| ——]
3 X1/3 X1/3

Result (type 8, 12leaves):

a .4
JPr‘oductLog [——] ax
1/3
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Problem 289: Unable to integrate problem.

a ;3
JPr‘oductLog [ 7} dx
X

Optimal (type 4, 28 leaves, 2 steps):

3 a ;2 a 43
= x ProductLog| ——|" + x ProductLog| ——|
2 A/ x \/x

Result (type 8, 12leaves):

jProductLog[i} > dx
X

Problem 290: Unable to integrate problem.

a2
JPr‘oductLog[—} dx
X

Optimal (type 4, 20leaves, 2 steps):
a a-2
2 x ProductLog| —] + x ProductLog| — |
X X
Result (type 8, 10leaves):
a-2
JPr‘oductLog (=] ax

X

Problem 294: Unable to integrate problem.

a .4
JPr‘oductLog [——] ax
1/5

Optimal (type 4, 30leaves, 2 steps):

20 a® ExpIntegralEi -5 Productlog]| i] | +5xProductlLog]| ir
X1/5 X1/5

Result (type 8, 12leaves):
a 4
JPr‘oductLog [ ?] dx

X

Problem 295: Unable to integrate problem.

a .3
JPr'oductLog [——] ax
X174

Optimal (type 4, 30leaves, 2 steps):

12 a* ExpIntegralEi|-4 Productlog]| i] | +4xProductlLog]| i] ’
X1/4 X1/4
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Result (type 8, 12leaves):
a 3
JPr‘oductLog [ Tm] dx

X

Problem 296: Unable to integrate problem.

a .2
JProductLog [——] ax
173

Optimal (type 4, 30leaves, 2 steps):

6 a’ ExpIntegralEi[ -3 ProductLog| i} | +3xProductLog]| i] :
X1/3 X1/3

Result (type 8, 12leaves):
a 2
JPr‘oductLog [——] ax

x1/3

Problem 297: Unable to integrate problem.

JPr‘oduct Log [ i} dx
Vx

Optimal (type 4, 28 leaves, 2 steps):

. a a
2 a? ExpIntegralEi[-2 Productlog| ——] ] + 2 x ProductLog| —|
X X

Result (type 8, 10leaves):

a
JPr'oduct Log[ ——] dx
X

Problem 302: Unable to integrate problem.

JPr‘oductLog [ax"] = dx

Optimal (type 4, 39leaves, 2 steps):

1-n

", x ProductLog lax"]

(1-n) xProductLog[ax"|"

Result (type 8, 16 leaves):

JPr‘oductLog [ax"] W dx

Problem 303: Unable to integrate problem.

JPr‘oductLog E xﬁ} P ax

Optimal (type 4, 44 leaves, 2 steps):
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SR
p X ProductLog|a x1» 1
- [ ) +x ProductLog|a xr::]p
1-p

Result (type 8, 16 leaves):

1
JPr‘oductLog [a XE} P ax

Problem 304: Unable to integrate problem.

folfn (C ProductlLog [a Xn} )9/2 dx

Optimal (type 4, 139leaves, 5steps):

9/2 c ProductLog[ax"]
135ac®2+/n Erf| Nes | 13503%n (c ProductLoglax"])??

16 n 8n

7/2 9/2

X" (cProductLog[ax"])

45 c2x" (cProductlog[ax"])®? 9cx™ (cProductlog[ax"])

4n 2n n

Result (type 8, 22 leaves):

9/2

Jx’l’” (cProductLog[ax"])™* dx

Problem 305: Unable to integrate problem.

jxflfn (c ProductLog [a Xn} >7/2 ax

Optimal (type 4, 112leaves, 4 steps):
7/2 cPr‘oductLog[a x"}
21ac”2+/n Erf| - ]

8n 4n
5/2

21 c¢?x™" (cProductLog[a X"

]>3/2

7/2

7 cx " (cProductlogfax"]) X" (cProductlog[ax"])

2n n
Result (type 8, 22leaves):

folfn (c ProductLog[ax"])”’? dx

Problem 306: Unable to integrate problem.

fol—n (C ProductlLog [a Xn} ) 7% dx

Optimal (type 4, 85leaves, 3 steps):
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n
53C5/2\/7EF"F[ c Productlog[ax"| ] 52

Ve
4n 2n n

5cx™" (cProductloglax"

1)*?  x™ (cProductLog[ax"])

Result (type 8, 22leaves):

Jx—l—n (c ProductLog|ax"]) 7% ax

Problem 307: Unable to integrate problem.

folfn (C ProductlLog [a Xn} ) % ax

Optimal (type 4, 60leaves, 2 steps):

33C3/2\/;EF“F[ cPr‘odu\c/‘iog[axn] ]
c

2n n

x ™" (cProductLog[ax"])*?

Result (type 8, 22leaves):

fol—n (c ProductlLog [a Xn} )3/2 dx

Problem 308: Unable to integrate problem.

Jx’l’” \/c ProductLog[ax"| dx

Optimal (type 4, 58 leaves, 2 steps):

avec \/r Erf| cp"°"“ﬁ°g[ax"} ]
C

n n

2x"4/c ProductLoga x"]

Result (type 8, 22 leaves):

Jx’l’” \/c ProductLog[ax"| dx

Problem 309: Unable to integrate problem.

X—l—n
J dx
v/c ProductLog[a x"]
Optimal (type 4, 89leaves, 3 steps):

2a/n Erf| Cpr°d“;'i°g[ax“] ]
C

3+/c n 3n+/cProductLog[a x"] 3cn

2x" 2x"+/cProductLog[a x"]

Result (type 8, 22 leaves):



26 | Mathematica 11.3 Integration Test Results for 8.9 Product logarithm function.nb

X—l—n
J dx
+/c ProductLog[a x"]

Problem 310: Unable to integrate problem.

X—l—n
J dx
(cProductLogfax"] )3/2

Optimal (type 4, 116 leaves, 4 steps):
42 \/? Erf [ +/ ¢ ProductLog[a x" ] }

Ve 2x™"
5c¢32n sn (cProductLogfax"])>'? i
2x" . 4 x"+/cProductLog[a x"]
5cn+/cProductLog[ax"] 5c2n

Result (type 8, 22 leaves):

-1-n

X
J dx
(c ProductLogax"])>’?

Problem 311: Unable to integrate problem.

-1-n

X
J dx
(c ProductLogfax"])®'?

Optimal (type 4, 143 leaves, 5steps):

83\/?EP-F[ c ProductLogax"| ]

NG 2x™"
21¢*/2n 7n (cProductloglax"])®>'?
2x™" 4 x " 8x /¢ ProductLog[a x"]
. _
7cn (cProductlog[ax"])®? 21 c2n~/cProductloglax"] 21c3n

Result (type 8, 22leaves):

X—l—n
J dx
(c ProductLogfax"])®?

Problem 312: Unable to integrate problem.

Jx’l’zn (c ProductLog|a x"| )11/2 dx

Optimal (type 4, 152 leaves, 5steps):
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= V2 +/cProductLogax"]
165 a2 ctt/2 [ % Erf
e el

256 n

165 3 x 2" (c Productlog[ax"])*'*  55c2x2" (c ProductLog[ax"])’/?

128 n 32n

11 ¢ x2" (cProductlog[ax"])®/? 11/2

x2" (cProductLog[ax"])

8n 2n
Result (type 8, 22leaves):

Jx’l’z” (c ProductLog|a x"| )11/2 dx

Problem 313: Unable to integrate problem.
Jx’l’“ (c ProductLog|a x"| )9/2 dx

Optimal (type 4, 125 leaves, 4 steps):
27 a2 ¢%/? \/? Erf{ﬁ\/m]

o 27 c2 x-2n (c ProductLog[a x"] )5/2

64 n 32n

7/2 9/2

9 cx 2" (cProductLogfax"]) x 2" (cProductlog[ax"])

8n 2n
Result (type 8, 22leaves):

foyzn (C ProductlLog [a Xn] )9/2 dx

Problem 314: Unable to integrate problem.
Jx’l’z" (c ProductLog|a x"| )7/2 dx

Optimal (type 4, 98 leaves, 3 steps):
b v/2 -/ cProductlog|ax"]
7 a2c’/? \/j Er‘-F[ S ]

C

16 n
5/2 7/2

7 cx 2" (cProductloglax"]) x 2" (cProductLog[ax"])

8n 2n
Result (type 8, 22leaves):

foyzn (C ProductlLog [a Xn] )7/2 dx

| 27
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Problem 315: Unable to integrate problem.
Jx‘l‘zn (c ProductLog|ax"]) 2 gx

Optimal (type 4, 73 leaves, 2 steps):
i 2 +JcProductlog[ax"]_
5a2c5/2\/jEr'1°[ = ]

x 2" (c Productlog(ax"])®'?

4n 2n
Result (type 8, 22leaves):

JX_1-2n (c ProductlLog [a Xn] )5/2 dx

Problem 316: Unable to integrate problem.
Jx’l’zn (c ProductLog|a x"| )3/2 dx

Optimal (type 4, 69 leaves, 2 steps):
7 V2 1/ cProductLog[ax"]
73a2c3/2\/jEr‘-F[ = ]

C

2x72" (c Productlog[ax"])??

n n
Result (type 8, 22leaves):

foyzn (C ProductLog [a Xn] ) % dx

Problem 317: Unable to integrate problem.

Jx’l’z" \/c ProductLog[ax"| dx

Optimal (type 4, 98 leaves, 3 steps):

2a2WmE|~f[ﬁJW}
C

3n

2x°2"~/cProductlog[ax"]  2x2" (cProductLoglax"])®?
+

3n 3cn

Result (type 8, 22leaves):

Jx’l’zn \/c ProductLog[ax"] dx
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Problem 318: Unable to integrate problem.

X—1—2n
J dx
\/c ProductLog[a x"]
Optimal (type 4, 125leaves, 4 steps):
V2 1/ cProductLog[ax"]
8a2+/2 f
a2 Erf| = ]

2X—2n

15+/c n 5n+/cProductLog[a x"]

2x2"+/cProductlog(ax"] 8x 2" (cProductlogfax"])®”
+

15cn 15c?n

Result (type 8, 22leaves):

X7172n
J dx
+/c ProductLog[a x"]

Problem 319: Unable to integrate problem.

X—1—2n
J dx
(c ProductLogfax"])??

Optimal (type 4, 152 leaves, 5steps):
V2 -/ cProductLog|ax"]
24/ f
32a2+/2 7 Erf| : ]

2x72n
. 35¢*2n " 7n (c Pr‘oductLog[ax”})”zi
6x2" 8x2"+/cProductlog[ax"]  32x2" (cProductlog[a x"] )3/2
35 cn+/cProductlog[a x"] ' 35¢2n ) 35¢c3n

Result (type 8, 22leaves):

X7172n
J dx
(c ProductLogfax"])??
Problem 328: Unable to integrate problem.
Jx’l*z” (c ProductLog|a x"| )3/2 dx

Optimal (type 4, 152 leaves, 5 steps):
45 C3/2\/?Er‘fi[ﬁ\/m]

N 45 ¢3 x2n
- +
256 aZn 128 n (c ProductLlog(ax"])®?
15 c2 x2n 3cx2"+/cProductlogfax"]  x2" (cProductloglax"])®?

- +

32n+/cProductlog[a x"] 8n 2n

| 29
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Result (type 8, 22leaves):

Jx—ldn (c ProductLog|a x"| )3/2 dx

Problem 329: Unable to integrate problem.

Jx‘hzn \/c ProductLog[ax"]| dx

Optimal (type 4, 125leaves, 4 steps):
3Ve [T gy [ L2 [cProductioglax] |

Jo N 3 C2 x2n )
64a’n 32n (cProductlog[ax"])>'?
cx2n x2"~/c ProductLog[a x"]

N
8n+/cProductLog[a x"] 2n

Result (type 8, 22 leaves):

Jx’l*z" \/c ProductLog[ax"| dx

Problem 330: Unable to integrate problem.

X71+2n
j dx
v/c ProductLog[a x"]

Optimal (type 4, 98 leaves, 3 steps):

7 . /2 4/ cProductlog[ax"]
'2 El"fl[ o ] . € x2n X x2n

16a2~/c n 8n (cProductlog[ax"])*? 2n+/cProductlog[ax"]

Result (type 8, 22leaves):

X71+2n
J dx
+/c ProductLog[a x"]

Problem 331: Unable to integrate problem.

X71+2n
J dx
(c ProductLogax"])>’?

Optimal (type 4, 73 leaves, 2 steps):

- . 1 V2 +/cProductLogax"]
3./2 Erfi
Vi e a—
432c3/2n 2n (c ProductlLog[a x"] )3/2

X2n

Result (type 8, 22 leaves):
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X71+2n
J dx
(c ProductLog(ax"])?’?

Problem 332: Unable to integrate problem.

X71+2n
J dx
(c ProductLog(ax"])®’?

Optimal (type 4, 69 leaves, 2 steps):

SEErFi[ﬁxlcPro\(ﬂjﬁctLog[ax"} ]

a2¢5/2n n (c ProductLog[a x"] )5/2

2X2n

Result (type 8, 22leaves):

X71+2n
J dx
(c ProductLogfax"])®/?

Problem 333: Unable to integrate problem.

X71+2n
J dx
(c ProductLogfax"])’/?

Optimal (type 4, 98 leaves, 3 steps):
. [ V2 -/ cProductLog|ax"]
14~/2 7 Erfi| = |

2 x2n 14 x2"

3a?c’/2n 3n (cProductlogax"] )7/2 3cn (cProductloglax"] )5/2

Result (type 8, 22leaves):

X71+2n
j dx
(c ProductLogfax"])’/?

Problem 334: Unable to integrate problem.

X71+2n
j dx
(c ProductLogfax"])®?
Optimal (type 4, 125leaves, 4 steps):
. [ V2 -/ cProductLog|ax"]
24/ 2 Erf
V2 Erfi| = ]

2X2I’I
5a2c¢%2n 5n <c ProductLog[a x"] )9/2
6X2n 24 in

5cn (cProductlog[ax"])’/?

5c2n (c ProductLog[a x"] )5/2

Result (type 8, 22 leaves):
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X71+2n
J dx
(c ProductLog(ax"])®’?

Problem 335: Unable to integrate problem.

X71+2n
J dx
(c ProductLog(ax"])**/?

Optimal (type 4, 152 leaves, 5steps):
. [ V2 -/ cProductLog|ax"]
.F
35227 Erfi] : ]

105 a2 c11/2

2 x2" 22 x2"
7n (cProductlog[ax"])*'* 35cn (cProductlogfax"])®?
88 x2" 352 x2"

105 c2n (c Productlog[ax"])’/? 105 c?n (cProductlog[ax"])®’?

Result (type 8, 22leaves):

X—1+2n
J dx
(c ProductLog(ax"] )™/

Problem 336: Unable to integrate problem.

Jx*l*“ ProductLog|a x"| *ax

Optimal (type 4, 41 leaves, 2 steps):

4 x3"ProductLog[ax"]3 x3"ProductLog[ax"]*

9n 3n

Result (type 8, 18leaves):

Jx‘l‘“ ProductLog|a x"| *dx

Problem 337: Unable to integrate problem.

Jx’l’zn ProductLog|a x"| ® dx

Optimal (type 4, 41leaves, 2 steps):

3x2"ProductLog[ax"]? x2"ProductLog[ax"]3

4n 2n
Result (type 8, 18leaves):

Jx*l*z” ProductLog|a x"| ® dx
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Problem 338: Unable to integrate problem.

Jx‘l‘” ProductLog|a x"| % dx

Optimal (type 4, 35leaves, 2 steps):

2x "ProductLog[ax"] x"ProductLog[a x"]?

n n

Result (type 8, 18 leaves):

Jx’l’” ProductLog|a x"| % dx

Problem 339: Unable to integrate problem.

X—1+2 n
J dx
ProductLog[a x"]

Optimal (type 4, 41 leaves, 2 steps):
X2n X2n
4 nProductLog[ax"]? : 2 nProductLog[a x"]

Result (type 8, 18leaves):

X—1+2 n
J dx
ProductLog[a x"]

Problem 340: Unable to integrate problem.

X71+3n
J dx
ProductLog[a x"]?

Optimal (type 4, 41leaves, 2 steps):

2X3n X3n
+

9nProductLog[ax"]®> 3nProductLog[ax"]?

Result (type 8, 18leaves):

X71+3n
J dx
ProductLog[a x"]?2

Problem 341: Unable to integrate problem.

X71+4n
J dx
ProductLog[a x"]3

Optimal (type 4, 41leaves, 2 steps):



34 | Mathematica 11.3 Integration Test Results for 8.9 Product logarithm function.nb

3X4n X4n
+

16 n ProductLog[ax"]* 4nProductLog[ax"]?

Result (type 8, 18leaves):

X71+4n
J dx
ProductLogfax"]3

Problem 344: Unable to integrate problem.
Jx’l*” (4P} (c ProductLog[ax"] )" dx
Optimal (type 4, 66 leaves, 2 steps):

cpx" P (cProductlLoglax"]) “lp oy (1-p) (c ProductLoglax"] )P

n(l—p)2 ' n(1-p)

Result (type 8, 24 leaves):

Jx,lm (1-9) (¢ ProductLogax"] ) ? dx

Problem 345: Unable to integrate problem.

jx—lm 29) (¢ ProductLogax"] ) dx

Optimal (type 4, 102 leaves, 3 steps):

c2px" (2P (c ProductLog[a x"] ) o
n(2-p)° _
cpx" 2P (cProductlog[ax"]) P x" (2P (cProductloglax"])P
n<2_p>2 i n(Z*P)

Result (type 8, 24 leaves):

folm (2-p) (c ProductLog [a Xn] )p dx

Problem 346: Unable to integrate problem.

Jx,lm (3-9) (¢ ProductLogax"] )? dx

Optimal (type 4, 140leaves, 4 steps):

2cpx" 3P (cProductloglax"]) B3P 2c2pxn 3P (cProductLog[a x"] )’2”’
- +

n(3-p)* n(3-p)’
cpx" B3P (cProductlog[a x”])’l*p x" 3-P) (c ProductLogfax"])”

0 (3-p)? ) n (3-p)
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Result (type 8, 24 leaves):

folm (3-p) (c ProductlLog [a Xn] )p dx

Problem 361: Unable to integrate problem.

J ! dx
x3 (1+Productlog|ax?])

Optimal (type 4, 22leaves, 3 steps):

1 1
- —— - —aExpIntegralEi|-Productlog|ax?]|
2x2 2

Result (type 8, 16 leaves):

J = dx
x3 (1 +ProductLog|ax?])

Problem 363: Unable to integrate problem.

X3
dx
1+ Pr‘oductLog{i]

Optimal (type 4, 67 leaves, 6 steps):

x* 32 ) a
=~ -~ a* ExpIntegralki[-4 Productlog[—]]| -
4 3 X

: x* ProductLog| i] L2 x* ProductLog| i} 2 8 x* ProductLog| i] ’
3 X 3 X 3 X

Result (type 8, 16 leaves):

X3
dx
1+ Pr‘oductLog[i]

Problem 364: Unable to integrate problem.

X2
dx
1+ Pr‘oductLog[i]

Optimal (type 4, 52 leaves, 5steps):

x> 9 ) a 1 a 3 a2
~— + — a’ ExpIntegralEi|-3 ProductLog| —| | - = x? ProductLog|[ —] + = x* ProductLog| — |
3 2 X 2 X 2 X

Result (type 8, 16 leaves):

X2
dx
1+ Pr‘oductLog[i]
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Problem 365: Unable to integrate problem.

X dx
1+ Pr‘oductLog[i]

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

x2 . a a
~ - 2a? ExpIntegralEi[-2 ProductLog|—]|] - x? ProductLog| — |
2 X X

Result (type 8, 14 leaves):

X dx
1+ProductLog|?]
X

Problem 366: Unable to integrate problem.

! dx
1+ ProductLog| 2]
X

Optimal (type 4, 13 leaves, 3 steps):

x + a ExpIntegralEi[-Productlog]| 3] ]

Result (type 8, 12leaves):

! dx
1+ Pr‘oductLog[i]

Problem 369: Unable to integrate problem.

! dx
x3 (1 + ProductlLog| i] )

Optimal (type 4, 31leaves, 3 steps):
1 1

4 x? ProductLog | i} > 2x?ProductLog| 3]

Result (type 8, 16 leaves):

! dx
x3 (1 + ProductLog| i] )
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Problem 370: Unable to integrate problem.

! dx
x4 (1 + ProductLog| i] )

Optimal (type 4, 46 leaves, 4 steps):
2 2 1

+

i 27 x ProductLog | i} > 9x3ProductlLog [ 3] 2 350 ProductLog | 3}

Result (type 8, 16 leaves):

! dx
x4 (1 + ProductLog| i] )

Problem 371: Unable to integrate problem.

X5
dx
1+ Pr‘oductLog[xa—z]

Optimal (type 4, 52 leaves, 6 steps):

x6 9 . a 1 a 3 a2
=+~ a® ExpIntegralEi|-3 Productlog| — || - = x® ProductLog| —] + = x° ProductLog| — |
6 4 x2 4 x2 4 x2

Result (type 8, 16 leaves):
XS
dx
1+ ProductLog| Xa—z]

Problem 372: Unable to integrate problem.

X3
dx
a
1+ Pr‘oductLog[X—z]

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

x4 . a 1 a
~— - a’ ExpIntegralEi -2 Productlog| — || - = x* ProductlLog| —|
4 X2 2 x?

Result (type 8, 16 leaves):

3
dx
a
1+ ProductLog[;]
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Problem 373: Unable to integrate problem.

X
dx
1+ Pr‘oductLog[;—z]

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

x2 1 . a
~— + — a ExpIntegralEi|-Productlog| —| |
2 2 x?

Result (type 8, 14 leaves):

X
dx
1 + ProductlLog [ X%]

Problem 382: Unable to integrate problem.
J Pr'oductLog[li/J5
= dx

1+ Pr‘oductLog[%/J
X

Optimal (type 4, 12leaves, 1step):

a 44
X Pr‘oductLog[T‘J
X

Result (type 8, 25leaves):

ProductLog| %/4} >
= dx

1+ Pr‘oductLog[ﬁ}
XY

Problem 383: Unable to integrate problem.
J Pr‘oduc‘cLog[%/J4
X dx

1+ Pr‘oductLog{%/J
X

Optimal (type 4, 12leaves, 1 step):

ProductLog| —— ]’
X Produc og{xlﬁ}

Result (type 8, 25leaves):

Pr‘oduc‘cLog[ﬁ}4
X dx
1+ ProductLog| -]

xY/3
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Problem 384: Unable to integrate problem.
J Pr‘oduc‘cLog[j’?]3

1+ ProductLog|

; dx
=1
Optimal (type 4, 12leaves, 1 step):

a 2
x ProductLog|[ —]|
X

Result (type 8, 25leaves):

Pr‘oduc‘cLog[i]3
J ﬁa dx
1+ Pr‘oductLog[E]
Problem 385: Unable to integrate problem.
ProductLog| ?] 2
X dx
1+ Pr‘oductLog[i]
Optimal (type 4, 8leaves, 1step):

a
x ProductLog| — |
X

Result (type 8, 21 leaves):
Pr‘oduc‘tLog[i} 2
X dx
1+ Pr‘oductLog{i]
Problem 389: Unable to integrate problem.
Pr‘oduc‘cLog[%/J4
J\ % dx

1+ Pr‘oductLog[ﬁ}
XY

Optimal (type 4, 16leaves, 1 step):

a
-4 a* ExpIntegralEi[-4 Productlog| —] |
X1/4

Result (type 8, 25leaves):

Pr‘oduc‘cLog[ﬁ}4
% dx
1+ ProductLog[-2-]

X1/4
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Problem 390: Unable to integrate problem.
J Pr‘oduc‘cLog[%/J3
% dx

1+ Pr‘oductLog{ﬁ}
X

Optimal (type 4, 16leaves, 1step):

a
-3 a® ExpIntegralEi[-3Productlog| ; 1]

Xl/

Result (type 8, 25leaves):

ProductLog| %/J }
% dx

1+ Pr‘oductLog{%/J
X

Problem 391: Unable to integrate problem.
J\ Pr‘oductLog[%]2

1+ ProductLog| v‘: ]

X

dx

Optimal (type 4, 16leaves, 1step):

a
-2 a’ ExpIntegralEi[-2Productlog| —] |
X

Result (type 8, 25leaves):

ProductLog| - 2
\/7] dx
J1+ Pr‘oductLog[%]
Problem 392: Unable to integrate problem.
ProductLog[f]
dx
Jl + ProductLog | i]

Optimal (type 4, 12leaves, 1step):

) a
-a ExpIntegralEi[-ProductLog| ;] ]

Result (type 8, 19leaves):

ProductLog| |
: dx
1+ Pr‘oductLog[i]
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Problem 397: Unable to integrate problem.

1

ProductlLog[a x"] o

dx
1+ ProductlLogla x"]

Optimal (type 4, 14 leaves, 1 step):

x ProductLog[ax"] /"

Result (type 8, 27 leaves):

1

ProductLog[a x"] o

dx
1+ ProductLogla x"]

Problem 398: Unable to integrate problem.

1

JProductLog[aXW]p 5
X

1

1+ ProductLog|axiv |

Optimal (type 4, 18leaves, 1step):

1

x ProductLog|a xi» | e

Result (type 8, 33 leaves):

1
ProductLog|a xﬁ]p
dx

1+ ProductLog|a xﬁ]
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Summary of Integration Test Results

398 integration problems

A - 276 optimal antiderivatives

B - 0 more than twice size of optimal antiderivatives
C - O unnecessarily complex antiderivatives

D - 122 unable tointegrate problems

E - Ointegration timeouts



