Mathematica 11.3 Integration Test Results

Test results for the 314 problems in "3.5 Logarithm functions.m"

Problem 39: Attempted integration timed out after 120 seconds.

J( nqg-Loglcx"] dx

ax+bLog[cx”]q)2

Optimal (type 8, 61 leaves, 1step):

n(1-gq) Int| 1

Log[c x"] x (ax+bLog[cx"]?) ’ X]

a (ax+bloglcx"]9) a

Result (type 1, 1leaves):
22?

Problem 40: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

2x |d [-% +ex
\ d
LOg[ d+ex? ]d]X
d+ex?

Optimal (type 4, 49leaves, 1 step):

2x |d —:— +e X
e —
[-< PolylLog[2, 1 pa ]

2e

Result (type 4, 686 leaves):
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Problem 41: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.
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Optimal (type 4, 50 leaves, 1step):
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Result (type 4, 674 leaves):
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Problem 42: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

2x £+ex
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d+e x?
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Optimal (type 4, 53 leaves, 1 step):
2\/?x (\/j—\/? x)
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Result (type 4, 654 leaves):
- -4 ArcTan| X] Log[x]—4Ar‘cTan[\/?X] Log|[- ~d +x] +
4+/d e Vd Vd e
4 ArcTan| X]Log[—iﬁ+x]+J'1Log[—j\/?+x]2+4Ar'cTan[\/?X} Log[i\/?er]—
@ Ve Ve va o e
. id 2 \/-d —i+/d +/e x
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Problem 43: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

2x [1fe e
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Log |- —e )
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Optimal (type 4, 52leaves, 1 step):
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Problem 44: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

2x (/d \/-e +ex
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Optimal (type 4, 49leaves, 1 step):
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Result (type 4, 701 leaves):
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Problem 45: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

2x ﬁﬁ—ex}
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Optimal (type 4, 50leaves, 1step):
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Result (type 4, 695 leaves):
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Problem 93: Result more than twice size of optimal antiderivative.

JLog[d (a+bx+cx?)"] 4
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Optimal (type 4, 258 leaves, 8 steps):
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Result (type 4, 555 leaves):
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Problem 94: Result unnecessarily involves imaginary or complex numbers.

JLog[g (a+bx+cx?)"] 4
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Optimal (type 4, 762 leaves, 20 steps):
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Problem 97: Result more than twice size of optimal antiderivative.

JLog[d (a+bx+cx2)”]2dlx

Optimal (type 4, 587 leaves, 27 steps):
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Problem 100: Result more than twice size of optimal antiderivative.

dx

JLog[—1+x+x2]2

x3

Optimal (type 4, 443 leaves, 34 steps):
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Result (type 4, 955leaves):
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Problem 108: Result unnecessarily involves imaginary or complex numbers.

JX3/2 Log[-1+4x+4./(-1+x) x | dx

Optimal (type 3, 187 leaves, 15 steps):
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Vxoox32 2x52 17+ oxax® 71 (-x e x2)P? 2 (-xax?)??

_ . _ _
160 60 25 324X 300 32 25 Vx
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Result (type 3, 232leaves):

11312 (—1+x) X
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15360 x°/? Log[-1+4x+4./ (-1+x) x | +151~/2 Log[(1+8x)

Problem 109: Result unnecessarily involves imaginary or complex numbers.

J\/;Log[—1+4x+4 (-1+x) x | dx

Optimal (type 3, 158 leaves, 13 steps):
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12 9 12x 9x3/2 242 \[“1+x Vx
ArcTan[2/2 Vx| 2

[ }+7x3/2Log{—1+4x+4xl—x+x2]

24+/2 3

Result (type 3, 209 leaves):

1 400 (—1+X)X
— |48+/x - 128x32_ —128&1/<—1+x) -
576 VX

122 ArcTan[2V2 /x| +12\/7ArcTan[2ﬁ\/E/_l+7X)x} )
3VX

1-10x-6 (_1+x) X

|+

612 Log[4 (1+8x)*] -31i+/2 Log[(1+8x)

1-10x+6 (_1+x) X

]

384 x*2 Log[-1+4x+4./ (-1+x) x| -31+/2 Log[(1+8X)
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Problem 110: Result unnecessarily involves imaginary or complex numbers.
JLog[1+4x+4 (-1+x) x|
Vx

Optimal (type 3, 118 leaves, 12 steps):
2/ -x+x2 mAr‘cTanEﬁm]

dx

—24/x - +
VX VZ A Tox VX
ArcTan[22 Vx | +2+/x Log[-1+4x+4~)-x+x? ]
V2
Result (type 3, 186 leaves):
1 —16\/?—w+4\/7Ar‘cTan[2\/7\/?} —4\/7Ar‘cTan[2\E [ (=1+%) X ] -
8 Vx 34/x

2i+/2 Log[4 (1+8x)%] +1i+/2 Log[(1+8X)

1-10x-6 (—1+x) X

] +

16Vx Log[-1+4x+4./(-1+x) x| +1+/2 Log[(1+8X)

1-10x+6 (—1+x) X

J

Problem 111: Result unnecessarily involves imaginary or complex numbers.

JLog[1+4x+4 (-1+x) x|

X3/2

dx

Optimal (type 3, 114 leaves, 15steps):
42 V-x+x2 Ar‘cTan[ix/?\/71+x ]

V-1+X W

4+/2 ArcTan[2+/2 +/X | - 8 ArcTan | Vx - 2log[-1+4x+4-x+x2 |
Voxex? Nr3

+

Result (type 3, 177 leaves):

4\/?Ar‘cTan[2\/7\/Y} +8Ar‘cTan[M] —4\/7Ar‘cTan[2\EV (-1+x) x |-
Vx 3+/x

2i+/2 Log[4 (1+8x)%] +1i+/2 Log[(1+8x) (1—10x—6 (-1+x) x)] -

2log[-1+4x+4,/(-1+x)x |

Vx

+1+/2 Log[(1+8x)

1-10x+6 (—1+x> X

]
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Problem 112: Result unnecessarily involves imaginary or complex numbers.

JLog[1+4x+4 (-1+x) x|

X5/2

dx

Optimal (type 3, 151 leaves, 18 steps):
16 +4m+ 32/2 V-x+x2 Ar‘cTan[fx/?\/fl+x] )

34/x 3x3/2 3+/-1+x Vx

32 44 2Log|-1+4x+4\-x+x?
—x/?Ar‘cTan[Z\/?\/?]+—Ar‘cTan[ Vx | - 8l }
3 3 VX1 X2 3 y3/2

Result (type 3, 204 leaves):

2
3

\/8_+2 v <:/:X) X —16\/?Ar‘cTan[2\/7\/?] -
X X

22Ar‘cTan[<_\1F+X>X] +16\/7Ar‘cTan[2\/7 E/—i+x) X ]+
X 3V X

8i+/2 Log[4 (1+8x)%] -41+/2 Log[(1+8x) [1-10x-6./(-1+x) X

Log[—1+4x+4q/ (—1+x) x] —411\/?L0g[

- (1+8x) (1—10x+6 (-1+x)x)]

] _

Problem 118: Unable to integrate problem.
Jx3 Log[1+e (€@ ] dx

Optimal (type 4, 132leaves, 5 steps):

x3 Polylog[2, —e (< (2:2X))"] 3 x2Polylog[3, —e (fc (22X )"]
- +
bcnLog[f]

b2 c?2n? Log[f]?
6 x Polylog[4, —e (f< (X )" 6Polylog[5, -e (f< (22X )"]
+
b3 c3n3 Log[f]3

b* c* n* Log[f]*4
Result (type 8, 22 leaves):

JXE' Log[1+e (f€ @ox) "] ax

Problem 119: Unable to integrate problem.

sz Log[1+e (f€ (a+bx) ) "] dx

Optimal (type 4, 98 leaves, 4 steps):
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x? Polylog|[2, -e (fe (2 "] 2xPolyLog[3, -e (fe (a0 "] 2polylogl4, -e (Fe (@0x)) "]
_ . _
bcnlog[f] b2 c?2n? Log[f]? b3 c3n3 Log[f]3

Result (type 8, 22leaves):

JXZ Log[1+e (f€ @ox)) "] ax

Problem 120: Unable to integrate problem.

Jx Log[1+e (€@ dx

Optimal (type 4, 63 leaves, 3 steps):
X PolyLog[z, -e (fc <a+b><))”} polyLog[_o” _e (ch (a+bx))n]
- +

bcnlog[f] b2 c2n? Log[f]?
Result (type 8, 20leaves):

Jx Log[1+e (-Fc (a*b"))"] dx

Problem 121: Attempted integration timed out after 120 seconds.

JLog[1+ e (-FC (a*bx)>"] dx

Optimal (type 4, 31leaves, 2 steps):
POlyLOg {2, ) (-FC (a+b x) ) n]
bcnlog[f]

Result (type 1, 1leaves):

2?7

Problem 123: Unable to integrate problem.

Jx3 Log[d+e (f€ (a+bx) ) "] ax

Optimal (type 4, 193 leaves, 6 steps):
e ('Fc (a+bx))n x3 PolyLog[z, 7M]

1x4Log[d+e(f“a*bx))”]flx“Log[lJr | - d +
4 4 d bcnlog[f]

3x? POlyL°8[3, —w] 6xPolyLog[4, _‘i(“d#L} 6PolyLog[5, e [felen ]

d d
- +
b2 c2n? Log[f]? b3 c3n3 Log[f]? b* c* n* Log[f]*

Result (type 8, 22leaves):

ng' Log[d +e (-Fc (a+bx) ) ”} dx
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Problem 124: Unable to integrate problem.

sz Log[d +e (-Fc (a+bx) ) ”} dx

Optimal (type 4, 156 leaves, 5steps):

fc (a+bx) \ N
lx3 Log[d+e (f€ “’”b"))"] - lx3 Log[1+ u
3 3

] -

d
£ (asbx) | " £ (abx) | " £ (abx) | "
x? Polylog|2, —e—(d—L] 2 x PolyLog|3, —e—(d—)—} 2PolyLog|4, _ﬂd_)_}
+ —
bcnlog[f] b2 c?n? Log[f]? b3 c3n3Log[f]3

Result (type 8, 22 leaves):

sz Log[d+e (f€ (atbx) ) "] ax

Problem 125: Unable to integrate problem.

Jx Log[d+e (€ (a*b"))"] dx

Optimal (type 4, 118 leaves, 4 steps):

f< (a+bx) \ N
1x2 Log[d+e (f€ “’”bx))”] - lx2 Log[1+ e(—)
2 2

] _

d
£ (asbx) | " £ (asbx) | "
xPolyLog[Z, —ﬂd—L] PolyLog[B, —e—(d—L]
+
bcnlog[f] b2 c?n? Log[f]?

Result (type 8, 20leaves):

Jx Log[d+e (€ (@PX))"] dx

Problem 126: Attempted integration timed out after 120 seconds.

JLog[d re (f€ “"*bx))"] dx

Optimal (type 4, 75leaves, 4 steps):
e [ (a+bx) n

e (-FC (a+bX>>" PolyLog[Z, - P

x Log[d+e (<X )" _xlog[1+ | -
d bcnlLog[f]

Result (type 1, 1leaves):

???
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Problem 128: Attempted integration timed out after 120 seconds.

JLog[b (Fe (e )My ] dx

Optimal (type 4, 39leaves, 3 steps):
Polylog|2, —J_b Fe(:dX) ]

denlog[F]

x Log[rn] -

Result (type 1, 1leaves):

PP

Problem 131: Result more than twice size of optimal antiderivative.

5

J(1+ Log[x])

X

dx

Optimal (type 3, 10leaves, 2 steps):

1 (1+Log[x})6
6

Result (type 3, 39 leaves):

5Log[x]? 1@Llog[x]®> 5Log[x]* s
+ + + Log[x]” +
2 3 2 6

Log[x]®

Log [x] +

Problem 134: Result more than twice size of optimal antiderivative.

J A/ — + 2
d]X
X 3 LOg X

Optimal (type 3, 14 leaves, 3 steps):

]

Log [ X
ArcTanh [ #

-3+ Log[x]?

Result (type 3, 42 leaves):

Loglx] g L\ opry, — 08I

1
-~ Log[1-
2 2

]

-3+ Log[x]? -3+ Log[x]?

Problem 189: Result more than twice size of optimal antiderivative.

JCos[x] Log[Cos [x]] dx

Optimal (type 3, 14 leaves, 4 steps):
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ArcTanh[Sin[x]] -Sin[x] + Log[Cos[x]] Sin[x]
Result (type 3, 43 leaves):

—Log[Cos[g] —Sin[g]] +Log[Cos[§} +Sin[§]] -Sin[x] + Log[Cos[x]] Sin[x]

Problem 277: Result more than twice size of optimal antiderivative.

JLog[c (1+x2)"]

1+ x2

dx

Optimal (type 4, 60leaves, 5steps):

inArcTan[x]?+2nArcTan[x] Log| | +ArcTan[x] Log|c <1+x2>”] +1inPolylog[2, 1-
1+1X 1+1X

Result (type 4, 149leaves):

1
= |-4nArcTan[x] Log[-i+Xx] -inlog[-1i+x]?+2inLlog[-i+x]Log[-—1 (i+x)]-
4 2

1
4nArcTan[x] Log[i+x] -2inlog[~ (1+1ix)] Log[i+x] +inLogli+x]*+
2

4 ArcTan[x] Log[c (1+x*)"] +21inPolyLog|2,

1 X
b —
2

-21inPolylLog|2, —11'1 i+ X
2

N |

Problem 278: Result more than twice size of optimal antiderivative.

2
JLOg[ 1tx2] dx
1+ x?

Optimal (type 4, 61 leaves, 5steps):

2

2
i ArcTan[x]? -2 ArcTan[x] Log[Z— } +ArcTan[x] Log[ } + 1 PolyLog[Z, -1+ ]
1-1x 1+ x? 1-ix
Result (type 4, 182leaves):
1
4
2
(J’l Log[-i +x]? -1 Log[i+x]?+4ArcTan[x] |-2Log[x] +Log[-i+X] +Log[i +X] +Log| 2] -
1+x
1 1 1ix
2i |Log[-i+x] Log[-—1i (i+x)]+Polylog[2, =+ —]|-
2 2 2
41 (Log[1l+ix] Log[x] +Polylog[2, -ix]) +41i (Log[1l-ix] Log[x] +Polylog[2, ix]) +
1 1
2i |Log[~ (1+ix)] Log[i+x] +PolyLog[2, - =i (i+x)] )
2 2
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Problem 279: Result more than twice size of optimal antiderivative.

2
Log [ ail:x2 ] dx
a+bx?

Optimal (type 4, 165leaves, 5steps):
jArcTan[%}z Ar‘cTan[@] Log[ cx? }

a . Ja a+b x? -
Va vb Va Vb
2Ar‘cTan[@] Log[Z—gzL] i Polylog|2, —1+—2*L}
Va Va-ib x N va-ib x
Va vb Va b
Result (type 4, 402 leaves):
— —8Ar‘cTan[ X]Log[x]+4Ar‘cTan[ ]Log[—jl\/;er}+J‘1Log[—jl +x]2+
4+/a \b Va Va Vb Vb
4ArcTan[\/FX]Log[j\g+x]fiLog[j\/;+x] 72]1Log[71\/;+x] Log[lfjﬁx]+
a Vb Vb Vb 2 24+/a
) i 1 1+vb x ivb x
21i Log| +x| Log[ =+ | +41Log(x] Log[1- | -
Vb 2 24/a Va
. 2 .
41 Log[x] Log[1+ lwx} +4Ar‘cTan[\/FX] Log| €x | -41iPolylog|2, —IWX] +
Ja Ja a+bx? Ja
4 i Polylog|2, i\/FX] +2 1 Polylog|2, 1 i\/FX] - 21 PolyLog|2, 1. i\/FX]
a 2 24+/a 2 24/a

Problem 280: Result more than twice size of optimal antiderivative.

Log[1+ iVicax ]
A/ 1+ax
J 1-a2x?

dx

Optimal (type 4, 29leaves, 1step):

Polylog|2, - “—*%]

a

Result (type 4, 134 leaves):

1 ivV1l-ax
— |4 ArcTanh[a x] Log[lJr —_—
4a V1+ax

2 (ArcTanh [aX] (Log[l N e—ZAr‘cTanh[a x] ] _ Log[l _ i e—/—\r‘cTanh[a x]] N Log[l i1 e—ArcTanh[a x] } ) _

] + POlyLog[z, ,efZAr'cTanh[ax]] B

Polylog [2, _{ @ ArcTanh[ax] ] + Polylog [2, j @ ArcTanh[ax] ] )
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Problem 281: Result more than twice size of optimal antiderivative.

LOg[l _ @]
J\ \ilvax

1-aZx?

dx

Optimal (type 4, 29 leaves, 1 step):

PolyLog|2, M%}

a

Result (type 4, 134 leaves):

1 1vV1-ax
—|aArcTanh[ax] Log[1- ~——"] . Polylog 2, - e 2ArcTanhiax]] _
4a Vv1+ax

2 (ArcTanh[ax] (Log [1+ e 2ArcTanhlax] ] 4 | og[1 -1 e ArcTannlax] ] _ | og[1 + i e ArcTanhlax] | ) +

PolylLog [2, _ i @ ArcTanh[ax] ] - PolylLog [21 i @-ArcTanh[ax] ] )
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Summary of Integration Test Results

314 integration problems

A - 281 optimal antiderivatives

B - 11 more than twice size of optimal antiderivatives
C - 12 unnecessarily complex antiderivatives

D - 6 unable tointegrate problems

E - 4integration timeouts



