Mathematica 11.3 Integration Test Results

Test results for the 227 problemsin "5.1.2 (d x)"m (a+b arcsin(c

X)) n.m"
Problem 121: Unable to integrate problem.

J(b x)" ArcSin[ax]? dx

Optimal (type 5, 150leaves, 2 steps):

2a (bx)*"ArcSin[ax] Hypergeometr‘icZFl[i, -, &
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2a% (bx) > HypergeometricPFQ [ {1,
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Result (type 9, 143 leaves):
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V7 x?Gamma[2 +m] HypergeometricPFQRegularized|{1,
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e

2

Problem 157: Result more than twice size of optimal antiderivative.

(a+bArcsinfcx] )3
J dx
X2
Optimal (type 4, 137 leaves, 9steps):

3
-6bc (a+bArcSin[cx])?ArcTanh[e?Aresiniex]]

(a+bArcSinfcx])

X
61ib’c (a+bArcSin[cx]) Polylog[2, -e!Aesinlcx]

61ib’c (a+bArcSin[cx]) PolylLog|2, e'Aresiniex] |
6 b® c PolylLog [3, _ glArcsinfcx] ] + 6b3cPolylog [31 @i Arcsinfcx] }

Result (type 4, 283 leaves):
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a® 3a’bArcSin[cx
-—- [ ]+3a2bcLog[x]—3a2bcLog[1+x/1—c2x2]+

X X

ArcSin[c x]

3ab’c (—Ar‘csin[c X] -2Log|[1 - etAresiniexl] 2 Log[1 + et Aresiniexi ] o

cX

2 i PolylLog[2, -e'Aresinlexl] _ 2 j polylog|2, e'Aresiniex]| ] +

ArcSin[c x]3 N . )
b3 c [— Arcsinfex]” | 3ArcSin[cx]?Log[1 - efArsiniex]] 3 ApcSin[cx]? Log[1 + et Aresinlex]]

cx
6 i ArcSin[cx] PolylLog[2, -e!Arsinicxl] _ 6 j ArcSin[c x] Polylog|2, etAresiniex]]

6 PolylLog [3, _ glArcsinfcx] ] +6 Polylog [3, el Arcsin[cx] ] ]

Problem 203: Result unnecessarily involves imaginary or complex numbers.
J(d x)*’? (a+bArcSin[cx]) dx

Optimal (type 4, 120leaves, 5steps):
26bd2/dx V1-c2x2 4b (dx)”?V1-c2x?

147 c3 49 ¢

+

2 (dx)7/2 (a+bArcSin[cx]) 20 b d5/2 EllipticF[Ar‘cSin[Mﬁdx ], -1]

7d 147 c7/?

Result (type 4, 159 leaves):

2d2+/dx |16b-4bc?x?-6bc*x*+21ac?x®/1-c?x? +21bc3x®+/1-c?x? ArcSin[cx] +

1

1 1 Vo«

101‘1b\/—— ch- ——, Vx EllipticF[i ArcSinh| ], -1] /(147c3«/1—c2x2
c c? x 3

Problem 204: Result unnecessarily involves imaginary or complex numbers.

J(d x)>'? (a+bArcSin[cx]) dx

Optimal (type 4, 124 leaves, 7 steps):
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4b (dx)*?+/1-c2x* 2 (dx)*? (a+bArcSin[cx])
+

25 ¢ 5d

12bd¥2 EllipticE[ArcSin[YX9X]) 1]  12bd¥2EllipticF[ArcSin[LeXdX] 1]
Vd . Vd
25 ¢>/2 25 ¢>/2

Result (type 4, 107 leaves):
;Zd\/dx cxV-cx [5acx+2b~/1-c?x® +5bcxArcSin[cx]
25¢?+/-cx

6 i bEllipticE i ArcSinh[+/-cx |, -1] -6 i bEllipticF|i ArcSinh[+/-cx |, -1]]

+

Problem 205: Result unnecessarily involves imaginary or complex numbers.
J\/dx (a+bArcsin[cx]) dx

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

4b+/dx V1-c?x? i 2 (dx)*? (a+bArcSin[cx]) 4b\/d_EllipticF[Ar‘cSin[@rddQ], -1]

9c 3d 9 c3/2

Result (type 4, 113 leaves):

2 2b+1-c?x?
—4dx [3ax+ ———+3bxArcSin[cx] +
9 C

1
2ib |- [1--1 WEllipticF[jAPcSinh[%], -1]

V1-c?x?

Problem 206: Result unnecessarily involves imaginary or complex numbers.

ja +b ArcSin[c x]
\Vdx

Optimal (type 4, 89leaves, 6 steps):

2+/dx (a+bArcSin[cx])
d

dx

4bE1lipticE [ArcSin| 3%\_11‘@} »-1]  4bELlipticF [Arcsin[ Y], 1]

+

Ve Nd Ve
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Result (type 4, 76 leaves):

;Zx (\/—cx (a+bArcSinfcx]) +
\V-cx Vdx

2i bEllipticE[i ArcSinh[+/-cx |, -1] - 21 bEllipticF[i ArcSinh[v/-cx |, -1])

Problem 207: Result unnecessarily involves imaginary or complex numbers.

a+bArcSin[c x]
J dx

(d X) 3/2
Optimal (type 4, 55leaves, 3 steps):

9 (a+bAr'cSin[cx}) 4b\/?EllipticF[Ar‘cSin{ C\/?dx ]’ _1}

- +

d /—d X d3/2
Result (type 4, 91 leaves):

e
2ibc [1-- x¥/2Elliptick [ Arcsinh [ ], 1]
c?x \/7

—2— 4/ 1-c? x?

2X |-a-bArcSin[cx] +

(d X)3/2

Problem 208: Result unnecessarily involves imaginary or complex numbers.

a+bArcSin[cx]
J dx

(d X)S/Z

Optimal (type 4, 125leaves, 7 steps):
4bc/1-c2x2 2 (a+bArcSin[cx])

3d%+/dx 3d (dx)*?
4bc*/2 E1lipticE [Arcsin[Y<9X ] 1]  4bc¥2EllipticF [ArcSin[YeLdx] 1]
Vd . Vd
3d°>/2 3d5/2

Result (type 4, 110leaves):
1 ( A
x|-2+v-cx |a+2bcx/1-c?2x®> +bArcSin[cx]
3v-cx (dx)°?

41ibc?x?*EllipticE[i ArcSinh[v-cx |, -1] -41ibc?x? EllipticF[i ArcSinh[V/-cx |, —1])

+

Problem 209: Result more than twice size of optimal antiderivative.

J(d x)*’? (a+bArcSin[cx])?dx
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Optimal (type 5, 109 leaves, 2 steps):

2(dx)7/2 (a+bAr‘cSin[cx])2 1

7d 63 d?
8bc (dx)”? (a+bArcSin[cx]) Hyper‘geometr‘icZFl[l, 2, , X2+
2" 4’ 4
16 b? c2 (d x) **/? HypergeometricPFQ[ {1, %, 14—1}, {14—3, 14—5}, 2x2]

693 d3

Result (type 5, 269 leaves):

1 (d 5/2 2 .
—— (dx) 1764 a®> x + 3528 ab x ArcSin[c x] -
6174

336abx [Vex (-5+2c2x*+3c*x*) -5¢ x E1lipticF [ArcSin|

-1/

7 x
((cx)”2 1-c2x% |+
, , 303 5 7, L, 5
(b (216 V2 canyper‘geometr‘lcPFQ[{f, =, 1}, {=, =}, 2x | +4 Gamma | = |
4’ 4 4’ a 4

234/1-¢*x? -3
3
-420+/1-c?x? ArcSin[c x] Hypergeometric2F1[ =,

)/

7
Gamma | | [—334 cx+441 c3 x3 ArcSin[c x]2 + 21 ArcSin[c x]
4

Cos[3 ArcSin[c x]]

1, E, c?x?] +18Sin[3 ArcSin[cx]] 3 x? Gamma[i] Gamma[z})
a4

4 4

Problem 211: Result more than twice size of optimal antiderivative.

J\/dx (a+bArcsin[cx])?dx

Optimal (type 5, 109 leaves, 2 steps):
2 (dx)*? (a+bArcSin[cx])?

3d
8bc (dx)*? (a+bArcSin[cx]) Hyper‘geometr‘icZFl[i, i, %, 2 x?|

+

15 d?
16 b c? (d x>7/2 Hyper‘geometr‘icPFQHlJ i, Z}, {%, 11}, c2 x?]

105 d3

Result (type 5, 228 leaves):
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24 b%+/1-c?x? ArcSin[cx
dx |[18a’x+36abxArcSin[cx] + : }+2b2x(—8+9Ar‘cSin[cx]2>—
27 C

24abx |-vcx + (cx)*?-c x E1lipticF [ArcSin]

L -1]||/

24b2~/1-c?x? ArcSin[cx] Hyper‘geometr‘ic2F1[i, 1, 2, c? xz}
(cx)3? 1—c2x2)— : 4 +
C

Vex

3\5b2ﬁxHypergeometr‘icPFQHi, » 1, {i, i}, c2 x?]

Gamma | fﬂ Gamma [ 7]

3
4
7
4

Problem 214: Result more than twice size of optimal antiderivative.

dx

J(a+ b ArcSin[c X] )2
(dx)52

Optimal (type 5, 109 leaves, 2 steps):

2 (a+bArcsin[cx])? 8bc (a+bArcSin[cx]) Hypergeometric2F1 —i, %, , €2 x?]
- - +

3d (dx)*? 3d2+/dx
16 b2 c2+/d x Hyper‘geometricPFQHi, i, 1}, {i, i}, c? x?]

B jw

3d3

Result (type 5, 242 leaves):
1

36 (dx )S/ZGamma[ }Gamma[%]

7 9
-8 Gamma [ — | Gamma | ~ | (3a2—24b2c2x2+12abcxdl—czx2 +6abArcSinfcx] +
4 4

12b2cx+/1-c?x? ArcSin[cx] +3b?ArcSin[cx]%2+12ab (cx)3/?
EllipticE [ArcSin[vcx |, -1] -12ab (cx)?? E111pt1cF[Ar‘c51n[\/ |, -1] +

1)

4b% 3 x3+/1-c2x?* ArcSin[cx] Hypergeometric2Fi[1,

i I

a’

32 b2ctaxt Hyper‘geometr*icPFQ[{l, E}, {Z, g}, c? x?]
4 4 4

)

N,

Problem 216: Attempted integration timed out after 120 seconds.
J\/d x (a+bArcsin[cx])’dx

Optimal (type 8, 67 leaves, 1 step):
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2bcInt (dx)3? (a+bArcSin[c x])? X
2 (dx)*? (a+bArcSin[cx] )’ [ 1-¢2 x? x|

3d d

Result (type 1, 1leaves):

2P
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Summary of Integration Test Results

227 integration problems

=

A - 215 optimal antiderivatives

B - 4 more than twice size of optimal antiderivatives
C - 6 unnecessarily complex antiderivatives

D - 1 unable tointegrate problems

E - 1integration timeouts



