Mathematica 11.3 Integration Test Results

Test results for the 93 problemsin "2.2 (c+d x)"m (F* (g (e+f x)))*n
(a+b (FA(g (e+f x)))*n)*p.m"

Problem 46: Unable to integrate problem.

J (c+dx)? i

a+b (Fg ““‘CX))"

Optimal (type 4, 192 leaves, 6 steps):

(c+dx)* <c+dx)3Log[1+bFg(:xJ ] 3d(c+dx)2PolyLog[2,—b :X ]
- - +

4ad afgnlLlog|[F] af2g?n?Llog[F]?

6 (c+ dx) Polylog[3, - ° Fg(:m | 6d*Polylog|4, 7b—(Fg(:—ﬂ))—]

af3g®nLog[F]3 af*g*n*Log[F]*
Result (type 8, 27 leaves):

J (c+dx)? i

atb (F&ef0)n

Problem 47: Unable to integrate problem.

J (crdx)? x

a+b (F8(EFx)"

Optimal (type 4, 145leaves, 5 steps):
3 <c+dx)2Log[1+—(—)—b . ]

a

(C+dx)
3ad afgnlog[F]

i | 2d?Polylog|3, Ll ]
.

af?g?n?Llog[F]? afig®n3Log[F]3

2d (c+dx) Polylog|2, -

Result (type 8, 27 leaves):

J (c+dx)? i

a+b (F8lef)n
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Problem 48: Attempted integration timed out after 120 seconds.

c+dx
J dx
a+b (Fe(ef)n
Optimal (type 4, 98 leaves, 4 steps):
g (exfx) | g (erfx)\"
(c+dx)2 (c+dx) Log[1+ﬂFa—L] dPolylog|2, —ﬂFa—L]

2ad afgnlog[F] af?g?n?Llog[F]?

Result (type 1, 1leaves):

???

Problem 49: Result more than twice size of optimal antiderivative.

1
dx
Ja+b (Fe (erfx) )N

Optimal (type 3, 40leaves, 5steps):
x Log[a+b (Fe(efx)n]

a afgnlog[F]

Result (type 3, 100 leaves):

1 n n<f‘FgXLOg[F]+Log[FEg‘FgX]>
T afgniogrl B [a + b e" (-FgxLog[F]+Log[FeerFex]) (Feg+fgx) ) ol ]
a af gn Log [F]

| X

Problem 52: Unable to integrate problem.

J (c+dx)3 ix
(a+b (Felefx)m)2

Optimal (type 4, 388 leaves, 13 steps):

b g (e+fx) n
(c+dX)4 (C+dx)3 (c+dx)3 3d(C+dX>2Log{1+JFa—L]
- . ) )
4ad a’fgnlog(F] af(a+b (FE(F)") gnlog[F] 2 g Log [F1?
(c+dx)’Log[1~ M] 6d? (c+dx) Polylog|2, 7%“:—%)—]
az'anLog[F] ’ a2_F3g3 n3 LOg[FJ3 —
3 (c - dx)?polyLog[2, - """ 1] 6 potyrog[3, - 7L
a2f2g2 n2 LOg[F]Z B a2f4g4n4 Log[F}‘l +

b [F& (e+fx) n

6d2 (c+dx) Polylog|3, —HFEE—H)L] 6 d*> PolyLog[4, -

a2 f3g3n3Log[F]3 a2 f*g*n* Log[F1*
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Result (type 8, 27 leaves):

J (c+dx)? i

(a+b (Feesfn)n)2

Problem 53: Unable to integrate problem.

(c+dx)2
J dx
(a+b (Felefx)m)2
Optimal (type 4, 294 leaves, 11 steps):
(crdx)? (crdx)? (crdx)?

+ +

3a%d a’fgnlog[F] af (a+b (F&F¥)") gnlog[F]

b [Fe (esfx)\" b [Fe(e+fx)\" b [Fe (esfx)\"
2d (c+dx) Log[1+ JQ—L] (c+dx)2Log[1+ - | 2d?Polylog|2, -
N _
a2 f2g?n?Log[F]? a’fgnlog[F] a?f3g3n3Log[F]3

b (Fe(esfx) )" b (Fe (esfx) )"

2d (c+dx) PolyLog|2, ——(a—)—] 2d? Polylog|3, —Ja—)—}
+
a’>f?2g?n?Log[F]? a?f3g3n3Log[F]3

Result (type 8, 27 leaves):

J (c+dx)? ix

(a+b (F&(ex)n)2

Problem 54: Attempted integration timed out after 120 seconds.

c+dx
dx
J(a+b(Fg(e+“))“)2

Optimal (type 4, 191 leaves, 11 steps):

(c+dx)2 dx c+dx
- + +

2a%d a’fgnlog[F] af (a+b (F&F¥)") gnlog[F]

(c+dx) Log[1+M] dPolylog[2, 7M]

a a

dLog[a+b (F&(efx)n]

a?f2g?n?Llog[F]? a?fgnlog[F] a?f?2g?n?Llog[F)?

Result (type 1, 1leaves):

PP

Problem 58: Unable to integrate problem.

J (C+dx)3 dx
(a+b (FE(eFx )3
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Optimal (type 4, 594 leaves, 26 steps):
(c+dx)4 3d(c+dx)2 3d (c+dx)?

N _
4a3d 2a’f2g?n?Log[F]* 2a%f? (a+b (F&(F))") g2n2 og[F]?
3

3(c+dx)3 (c+dx)
+ +

2a°fgnlog[F] 2af (a+b (F&( X )")2gnLog[F]

(c+dx)3 3d? (c+dx) Log[1+b_(Fg‘:J)_}

N +
aZF(a+b(Fg(E#X))n)gnLog[F] a3'F3g3n3|_og[|:]3
9d<c+dx)2L°g[1+b_(Fg:i)_} (C+dx)3Log[1+M]

2a3 -FZ g2 n2 LOg[F]Z - a3-anLog[F] _
3d? POlyLog[Z, _b‘(@] 9 d? (C+dx) PolyLog[z’ _ﬂFg:i)_]
a3f4g4 n4 LOg[F]4 * a3f3g3 n3 Log[F}3 _
3d (c+dx)*Polylog|2, *ﬂwa—fL] 9 d® PolyLog 3, 7%“*_*“&]
a3-F2g2 n2 Log[F]Z B a3'F4g4n4 Log[F14 +
6d” (c+dx) Polylog|3, *ﬂFg[:—ML] 6 d® PolyLog 4, fb—(Fg:—ML]
@ £ g°n’ Log(F]” 7 a® f* g*n Log [F]*
Result (type 8, 27 leaves):
d 3
j (C+ X) dx
(a+b (Fg(e+fx)>n>3
Problem 59: Unable to integrate problem.
d 2
J (C+ X) dx
<a+b (Fg(e+fx)>n>3
Optimal (type 4, 439 leaves, 24 steps):
(c+dx)? d? x d (c+dx) 3 (c+dx)?
) ) - +

3a’d a’f2g?n’Log[F]?> a’f? (a+b (F&(eFX)") g2n2log[F]? 2a’fgnLog[F]
dx)? dx)?
(c+dx) X (c+dx) )

2af (a+b (FEF¥)")2gnLog[F] a’f (a+b (F&(9)") gnlog[F]

d? Log[a+b (Fe(efx)n]  3d (c+dx) Log[1+ M} (c+dx)2Log[1+M]

a a

+ - +
a>f3g3n3Llog[F]3 a®>f2g?n?Log[F]? a>fgnlog[F]
b (F8 (e+fx) n b (8 (e+fx) n b (F8 (e+fx) n
3d2 Polylog|2, - ! - ] 2d(c+dx) Polylog|2, ——(Fa—)—} 2d? Polylog|3, - ’ - ]

- +

a®f3g>n® Log[F]3 a® f2 g2 n? Log [F]? a’f’g>n’ Log [F]°
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Result (type 8, 27 leaves):

J (crdx)? i

(a+b (Felefa)n)3

Problem 60: Attempted integration timed out after 120 seconds.

c+dx
dx
J(a+b(Fg<e*”))")3

Optimal (type 4, 276 leaves, 17 steps):

(c+dx)? d 3dx
2a%d 2a%f2 (a+b (Fe(@fx))") g2n210g[F]?2 2a’fgnLog|F]

+

c+dx c+dx
+ +

2af (a+b (FEF¥)")2gnLog[F] a’f (a+b (F&(F9)") gnlog[F]

<c+dx) Log[1+ M] dPOlyLog[z, b [rlen }

a a

3dlog[a+b (Fe(erfx))n]
2a3f2g?n?Llog[F)? a®fgnlog[F] a®>f2g?n?Log[F]?

Result (type 1, 1leaves):

PP

Problem 70: Unable to integrate problem.

J(.-Hb (FE(©F0)M)3 (cy dx)"dx

Optimal (type 4, 340 leaves, 8steps):

a3 (c +dx>1”"

1
d(1+m) +1°gnLog[F1

3,1,". b3 F3 (e—cd—f)gn—Bgn(eH:x) <F9g+fgx)3n (C+dX>m

- 1
+
fgnlog[F]
2fgn (c+dx) Log[F]
d

Gamma[1+m, -

3fgn (c+dx) Log[F}] [ fgn (c+dx) Log[F]
d d

3 p1mgp2 F2 (e,%)gnfzgn(eﬁ:x) <Feg+'ng>2n(

c+dx)"Gamma|1+m, -

]

3a2b F(e*cdi) gn-gn (e+fx) (Feg+1’-gx)n

fgn (c+dx) Log[F] ™"
[ d J fgnlLog[F]
fgn (c+dx) Log[F] ] ( fgn (C+dX) Log[F] ]_m

(c+dx)"Gamma[1+m, -
d d

Result (type 8, 27 leaves):

J(a+b (FE (X)) (¢ dx)"dx
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Problem 71: Unable to integrate problem.

J(.-Hb (FE(©F0) M2 (c .y dx)"dx

Optimal (type 4, 228 leaves, 6 steps):

a? (c +dx>1”"

1
d(1+m) +1°gnLog[F1

2fgn (c+dx) Log[F]

5-1-m 2 F2 (efd—f) gn-2gn (e+fx) (Feg+fgx> 2n (
d

c+dx)"Gamma[1+m, -

J

[_fgn (c+dx) Log[F] ’"”+ 1 5 apple ) enen e (Feerfax)n

d fgnlog[F]

-m

fgn (c+dx) Log[F]] fgn (c+dx) Log[F]

(c+dx)"Gamma[1+m, -
d d

Result (type 8, 27 leaves):

J(a+b (FE(©Fx)M)2 (c\dx)"dx

Problem 72: Unable to integrate problem.

j(aer (F& )™ (c+dx)"dx

Optimal (type 4, 116 leaves, 4 steps):

a (c+dx)1”"

1
d(1+m) +-anLog[F]

b F(eicdi) gn-gn (e+fx) (Feg+fg>()n

-an(c+dx) Log[F}] an<c+dx) Log[F] ™"

(c+dx)"Gamma[1+m, -
d d

Result (type 8, 25leaves):

J(a+b (FE(©FX) M) (c 1 dx)"dx
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Summary of Integration Test Results

93 integration problems

A - 80 optimal antiderivatives

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

D - 9unable tointegrate problems

E - 3integration timeouts



