Mathematica 11.3 Integration Test Results

Test results for the 58 problemsin "7.1.4b (f x)"m (d+e x"2)"p (a+b
arcsinh(c x))*n.m"

Problem 6: Result unnecessarily involves imaginary or complex numbers.
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Problem 7: Result unnecessarily involves imaginary or complex numbers.

a+bArcSinh[c x]
J dx

(d+ex2)2

Optimal (type 4, 707 leaves, 26 steps):
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Problem 12: Result unnecessarily involves complex numbers and more than

twice size of optimal antiderivative.

(a+bArcSinh[cx] )2
J dx

d+ex?

Optimal (type 4, 739 leaves, 22 steps):

e eAr‘cSinh [cx]

(a+bArcsinh(c x})zLog[l— e ghroihien | (a+bArcsinh[c x])ZLog[1+ ]
c/-d -/ -c?d+e c/-d -/ -c2d+e
- +
2+/-d Ve 2+/-d Ve
(a+bArcSinh[c x])2 Log[1- —° et e | (a+bArcSinh[cx] )2 Log[1+ —¢ ehresimex ]
c/-d +1/ -c?d+e c/-d +/ -c2d+e
2+/-d Ve 2+/-d e
b (a+bArcSinh[cx]) PolyLog|2, - e QeI
( ) [ ’ c/-d -/ -2 d+e
+
Vd e
rcSinh[cx]
b (a+bArcSinh[cx]) Polylog[2, —/e<™
( ) [ c/-d -/ -c2d+e ]
a e
b (a+bArcSinh[cx]) PolyLog|2, - —& et e
( ) { ’ c/-d ++/ -2 d+e }
N
Ve
b (a+bArcSinh[cx]) PolyLog|2 e efremcy | b?PolyLog[3, - ¢ e ]
B J
c/-d +/ -c2d+e c/-d -/ -c2d+e
. _
V-d e V-d Ve
b2 PolyLog 3, e eArcSinh[cx] bz PolyLog 3, B e eArchnh[cx] b2 PolyLog 3, e eArcSinh[cx]
[ c+/-d -/ -c?d+e ] [ c+/-d +/ -c?d+e } [ c+/-d +/ -c?d+e
4 _
V-d Ve V-d e V-d e

Result (type 4, 3196 leaves):

1

8+/d Ve

e X

Vd

8 a? ArcTan]|

]+

| 5



6 | Mathematica 11.3 Integration Test Results for 7.1.4b (f x)"m (d+e x"~2)"p (a+b arcsinh(c x))”n.nb

cd
1+C\/; (cﬁ—\/F)Cot[l(n+21’1Ar‘cSinh[cx]H
4ab |8iArcSin| ————] ArcTan| 4 |-
2 c?d-e
c/d
1_c@ (cx/?+x/?)€ot[l(zr+211Ar'cSinh[cx])]
8 i ArcSin[ —————] ArcTan| 4 |+
N2 c?d-e
cd
1+Cﬁ i (—cx/? m) @Aresinh[cx]
7r+4Ar‘cSin[7] -2 1 ArcSinh[c x] Log[l— ]—
7z Ve
1- Q\/g i (*C\H+m) eArcsinhicx]
7+ 4ArcSin[ —————] -2 i ArcSinh[cx] | Log|[1 + | -
V2 Ve
cd
1,cﬁ i (cﬁ m) @Aresinh[cx]
n-4ArcSin[ —————] - 21 ArcSinh[cx] | Log[1 - ]+
7z Ve
c/d
1+Cﬁ i (cx/? m) eArcsinhicx]
7-4ArcSin[ —————] -2 i ArcSinh[cx] | Log|[1 + |+
V2 Ve

(7-2iArcSinhc ])Log[c(\/—-jv—)]+21Arc51nh[cx}Log[c(\/F-]w?x)]-

(7-2iArcsinh(cx]) Log[c (Vd +i+e x )]—ZjAr‘cSinh[cx} Log[c (Vd +i+e x]|] -

i(-cVd +VcBd-e ) eprcsimicx]
Ve

i(cVd +VcZd-e | etrcsinhicx
Ve

i (-cd +W/cTd-e | etrcsimicx)
Ve

21

Polylog|2,

|+

PolyLog|2, -

] +

21

PolyLog[Z, -

|+




Mathematica 11.3 Integration Test Results for 7.1.4b (f x)~"m (d+e x"~2)"p (a+b arcsinh(c x))”n.nb | 7

i (C \/? m) eAresinhcx)

PolyLog|2, 11| +4b?
Ve
cVd
1+c¢;d (C\H—\/?)Cot[l(7r+211Ar‘cSinh[cx])]
8 i ArcSin| ——————] ArcSinh[c x] ArcTan| 4 ] -
V2 c’d-e
1- c/d
e
81'1Ar‘cSin[ ]Ar‘cSinh[c X]
V2
c/d
(cx/?+x/?)€ot[l(n+21’1ArcSinh[cx}H 1+c@
ArcTan | K | -8iArcsin —]
c2d-e V2

ArcSinh[c x] ArcTan| ( (c \d - \/?)

e

Cosh[ ArcSinh[cx] | - i Sinh| 1 ArcSinh[cx] |
2 2

I

|/

1 1
Cosh[ = ArcSinh[cx] | + i Sinh[ = ArcSinh[cx] |
2 2

1_ c/d
e
81 Ar‘cSin[i] ArcSinh[c x] Ar‘cTan[
V2
((C\/F-%—\/?) Cosh[ ArcSinh|c ]]—isinh[lAr‘cSinh[cx]} ]/
2 2
1
[x/czd—e Cosh[ ArcSinh[cx] | + i Sinh[ = ArcSinh[cx] | ]] +
2 2
i (*C\H+m) @Aresinh[cx]
nArcSinh[cx] Log[1 - |+
Ve
c/d
1+C\/? j(—cﬁ m) ArcSinh[c x]
4 ArcSin|[ ————] ArcSinh[c x] Log|[1 - |-
iz Ve
i (—C\/? m) eArcsinhcx]
i ArcSinh[cx]?Log[1 - ] -
Ve

i (—C\/F-%—“/Czd—e ) eArcsinhicx]
Ve

st ArcSinh [c Xx] Log[l +

] _



8 | Mathematica 11.3 Integration Test Results for 7.1.4b (f x)"m (d+e x"~2)"p (a+b arcsinh(c x))”n.nb

c/d
licy? i (—cﬁ m) @Aresinhcx]
4 ArcSin[ —————] ArcSinh[c x] Log[1 + ]+
vz Ve
i (7(:\5 m) @Arcsinh[cx]
i ArcSinh[cx]?Log[1+ ] -
Ve
i (C \/CT m) @Aresinh[cx]
7 ArcSinh[cx] Log[1 - |+
Ve
].—CJ\/?E i (C\H m) ArcSinh[c x]
4 ArcSin|[ —————] ArcSinh[c x] Log|[1 - |+
V2 Ve
i (C \/d— m) @Arcsinh (¢ x]
i ArcSinh[cx]? Log|[1 |+
Ve
i (Cﬁ m) eAresinh[cx]
st ArcSinh [c Xx] Log[lJr ] -
Ve
1+ Q\/:E i (C \ﬁ m) @Arcsinh[cx]
4 ArcSin[ —————| ArcSinh[c x] Log[1 + ] -
V2 Ve
i (C\/— m) ArcSinh[c x]
i ArcSinh[cx]? Log[1 + |+
Ve

\/E eAresinhcx) ]
icvd -/ -c2d+e
\/? eAresinhcx]

i ArcSinh[cx]?Log[1+

i ArcSinh[cx]? Log[1+ | - i ArcSinh[cx]?

—icd +vV-c2d+e
ArcSinh[c x] Arcsinh[cx]

Log[1 - Ve ehresimic | +1iArcSinh[cx]?Log[1 + Ve efresimc ] -
icvd +vV-c2d+e icvd +vV/-c2d+e
j(cﬁf\/czdfe) (cx+\/1+c2x2)

7 ArcSinh[cx] Log[1+ | -
Ve
cd
1+C¢: ]i(cx/gfx/czdfe) (cx+\/1+c2x2)
4 ArcSin|[ ————] ArcSinh[c x] Log[1 + |+
V2 Ve
Ji(cx/d_—\/czd—e) (cx+\/1+c2x2)
i ArcSinh[cx]?Log[1+ +
Ve
]'].(—C\/F-F\/Czd—e) (cx+\/1+c2x2)
7 ArcSinh[cx] Log[1+ ]+

Ve



Mathematica 11.3 Integration Test Results for 7.1.4b (f x)~"m (d+e x"~2)"p (a+b arcsinh(c x))”n.nb | 9

1- c~d

Je ]l(—C\/F+\/C2d—e) (cx+\/1+c2x2)
4Ar‘cSin[7} ArcSinh[c x] Log[1+ } -
V2 Ve
j(fcﬁJr\/czd—e) (cx+\/1+c2x2)
i ArcSinh[cx]?Log[1+ ] +
Ve
j(cﬁJr\/czdfe) (cx+\/1+c2x2)
7 ArcSinh[cx] Log[1 - |-
Ve
cd
1_¢: j(C\HJr\/czd—e)(cx+\/1+c2x2)
4 ArcSin|[ ————] ArcSinh[c x] Log|[1 - ] -
V2 Ve
Ji(C\/d_+\/c2d—e) (cx+\/1+c2x2)
i ArcSinh[cx]? Log[1 - | -
Ve
J'l(C\/?+\/C2d—e) (cx+\/1+c2x2)
7 ArcSinh[cx] Log[1 + ]+
Ve
c/d
1+@ J’l(C\HJr\/czd—e)(cx+\/1+c2x2)
4 ArcSin[ —————| ArcSinh[c x] Log[1 + |+
V2 Ve
Ji(C\/?-%—\/CZd—E) (cx+\/1+c2x2)
i ArcSinh[cx]? Log[1 + -
Ve

\/?eAr‘cSinh[cx] ]
4
icvd -/ -c2d+e
\/?e/-\r'csinh[cx] ]
+
—icd +V-c?d+e
\/?eArcSinh[cx] ]
ic/d +V-c2d+e
\/?eAr‘cSinh[cx] ]
+
icd +v/-c2d+e

2 i ArcSinh[c x] PolylLog [2,

2 i ArcSinh[c x] PolylLog [2,

2 i ArcSinh[c x] PolylLog[2, -

2 i ArcSinh[c x] PolyLog|2,

e ArcSinh[c x] e ArcSinh[c x]
2 i PolyLog|3, Ve e | -21PolyLog|3, Ve e | -
icvd -v/-c2d+e —icd +vV-c2d+e

ArcSinh[c x] ArcSinh[c x]
Ve e ve e
| +21iPolyLog|3,

icd +vV/-c2d+e ic/d +vV-c2d+re

2i Polylog|3, -

Problem 44: Result unnecessarily involves higher level functions and more than
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twice size of optimal antiderivative.
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Problem 45: Result unnecessarily involves higher level functions.
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Problem 46: Result unnecessarily involves higher level functions.
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Summary of Integration Test Results

58 integration problems

A - 52 optimal antiderivatives

B - 0 more than twice size of optimal antiderivatives
C - 6 unnecessarily complex antiderivatives

D - Ounable tointegrate problems

E - Ointegration timeouts



