Mathematica 11.3 Integration Test Results

Test results for the 1071 problemsin "1.1.2.2 (c x)"m (a+b x*2)*p.m"

Problem 38: Result more than twice size of optimal antiderivative.

2\3
J<a+bx) ix
X9
Optimal (type 1, 19leaves, 1 step):
(a+bx2>4

8ax8

Result (type 1, 43 leaves):

a> a’b 3ab? bl

8x® 2x% 4x4 2 x?

Problem 65: Result more than twice size of optimal antiderivative.

2\ 5
J<a+bx) ix
X13
Optimal (type 1, 19leaves, 1 step):
(a+bx2>6

12 a x1?

Result (type 1, 69 leaves):

a° a*b 5a3>b?2 5a2b3? 5ab* b°

12 x12  2xe 4 %8 3 8 4x*  2x?

Problem 90: Result more than twice size of optimal antiderivative.
sz' (a+bx2)8d1x

Optimal (type 1, 34 leaves, 3 steps):

a (a+bx2)9 (a+bx2)1(a
- +

18 b? 20 b?

Result (type 1, 106 leaves):
atx* 4 7 28 35 7 4 b8 x2°
+—a’bxb+—afb?x®+ —atb3xP s = atb*xP2+4a3bP xM*+ —a?b®x .+ —ab’ x4

4 3 2 5 6 4 9 20
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Problem 101: Result more than twice size of optimal antiderivative.

2\8
J<a+bx) ix
X19
Optimal (type 1, 191leaves, 1 step):
(a+bx2>9

18 a x18

Result (type 1, 100 leaves):
a8 a’b 2a°b%? 14a°b3> 7a*b* 7a*b® 14a2b® 2ab’ bl

18 x18 2 x16 x14 3 x12 x1e x8 3 x° x4 2 x2

Problem 102: Result more than twice size of optimal antiderivative.

2\8
J<a+bx ) ix
X21
Optimal (type 1, 40leaves, 3 steps):
(a+bx2>9 b(a+bx2)9
- +

20 a x2° 180 a2 x18

Result (type 1, 106 leaves):
a8 4a’b 7a®b?> 4a°b®> 35a*b* 28a*b°

7a2b® 4ab’ bl

T 20x2  gxi8 4 x16 x4 6 x*2 5 x1e 2 x8 3x6  4x*
Problem 196: Result more than twice size of optimal antiderivative.

X17
— dx
J (a +b XZ) 10

Optimal (type 1, 191leaves, 1 step):

X18
18a (a+bx?)®
Result (type 1, 101 leaves):
. r
18b° (a+bx?)’

(a8+9a7bx2+36a6b2x4+84a5b3x6+126a“b4x8+126a3b5xle+84a2b6x12+36ab7x14+9b8x16)

Problem 197: Result more than twice size of optimal antiderivative.

x15
— dx
J (a +b XZ) 10
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Optimal (type 1, 39leaves, 3 steps):

X16 X16

.
18 a <a+bx2)9 144 a2 (a+bx2)8

Result (type 1, 90 leaves):
1

7144b3 (a+bx2)9

(a”+9a°bx*+36a°b>x* + 84 2% b> x® + 126 a® b* x® + 126 a®> b> x* + 84 a b® x** + 36 b7 x™*)

Problem 337: Result more than twice size of optimal antiderivative.

dx

J Vx
1 - x2

Optimal (type 3, 15leaves, 4 steps):
~ArcTan[V/x | + ArcTanh[/x |

Result (type 3, 35leaves):

~ArcTan[V/x | 7§Log[17&] +§Log[1+&]

Problem 559: Result more than twice size of optimal antiderivative.

1
——dx
J\/ -9+4x?
Optimal (type 3, 19leaves, 2 steps):

1 2 X
= ArcTanh|

2 V-9+ax?
Result (type 3, 43 leaves):

1 2 X 1 2 X
——Log[l—i} +—Log[1+
4

\V-9+4x? 4 \V-9+4x?

Problem 589: Result unnecessarily involves imaginary or complex numbers.
J(cx)7/2x/a+bx2 dx

Optimal (type 4, 184 leaves, 5steps):
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20a%2c3\Vex Va+bx? 4dac (cx)®?+a+bx? 2 (cx)?2+a+bx?
- +

+ +
231 b2 77b 11c
a+bx? b4~/ c x 1
10 all/4 (7/2 (\/?+\/Fx) +—2 EllipticF[ZAr‘cTan{— s —} /
(Va + Vb x| at/tifc 2

(231 b%/%+/a+bx?

Result (type 4, 155leaves):

iva
Vb

2c3+/cx

(-10a°-4a’bx*+27ab’x* +21b° x°) +

iva
a \ Vb i Va
10ia’ [1+ — +/x EllipticF[iArcSinh[————], -1] / 231 | p2y[a+bx
b x

3 Vb

Problem 590: Result unnecessarily involves imaginary or complex numbers.
J(cx)5/2x13+bx2 dx

Optimal (type 4, 301 leaves, 6 steps):

4dac (cx)¥?2+a+bx? 2 (cx)”?+a+bx?* 4a’c?+/cx Va+bx? 1
+ - +
45b 9c 15072 (Va +4/b x| 15b74a+bx
a+bx? b4~/ c 1
4 %4 ¢5/2 (\/?+\/Fx) +—X2 EllipticE[ZAr‘cTan[ix], =] -
(\/?Jr\/Fx) al’4+/c 2
1 a+bx? bl/4/cx 1
23%/4 52 (\/;Jr\/Fx) s EllipticF[2ArcTan| ————], —]
15074 /2 b2 (Vo b )’ a2

Result (type 4, 191 leaves):
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b
2c?+/c Vb x ]H/—X (2a*+7abx*>+5b%x*) -

ivVb

6a°? [i ArcSinh]| 1\/—)(},—1]+
Va
1vVb 1vVb

6a>?2 [ lrx},—l /45b3/2 @w/awxz
Va Va

Problem 591: Result unnecessarily involves imaginary or complex numbers.
J(cx)3/2xla+bx2 dx

Optimal (type 4, 153 leaves, 4 steps):

4acycx Va+bx? 2 (cx)*2+a+bx? 1
. _
21b 7c 21b54+/a+bx2
a+bx? bl/4+/c x 1
2a7/4 32 (\/?Jr\/Fx) +—2 EllipticF[ZAr‘cTan[i s f}
(\/?+Wx) alt4+Jc 2

Result (type 4, 142leaves):

2c/cx iva (2a®+5abx*+3b*x*) -
Vb
i+a
Vb
az V/x EllipticF[i ArcSinh| ], -1] 21 Va b+/a+bx?
X VX

Problem 592: Result unnecessarily involves imaginary or complex numbers.

J\/cx 7Ja+bx? dx

Optimal (type 4, 269 leaves, 5 steps):
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2 (cx)3¥2+a+bx? 4a+cx Va+bx? 1
N _
5¢ 5\/3(\/?+\/Fx) 5b>4+a+bx?
b 2 b1/44/ 1
42744/ (Va + b x| a+—x2 E1lipticE[2 ArcTan | ————], =]
(Va + Vb x| at/tyfc 2
1 b 2 b1/44/ 1
1 2a74y/c (Va « Vb x| — 2 EllipticF[2ArcTan| ], =]
5b34+/a+bx2 (\/a_+\/Fx)2 al’4+/c 2
Result (type 4, 174 leaves):
b L bx LVb
2/cx Vb x Vb x (a+bx?) +2a%? ipticE i ArcSinh]| 1\/—)(},*1]*
Va Va

b x? i X ivb x
2a%? |1+ ipti i i , -1 54/b a+bx?
RERE [ ||/ sV [

Problem 593: Result unnecessarily involves imaginary or complex numbers.
J\/aerXZ q
V C X

Optimal (type 4, 126 leaves, 3 steps):

X

2 33/4 (\/?+\/Fx) —abx? E111pt1(:F[2Ar‘cTan{4:1/4 -1, l}
2+/cx Va+bx? (“/?*WX) Ve
+

3¢ 3bt4+/c Va+bx?
Result (type 4, 103 leaves):

iva

[b

2ia 12 \/TEllipticF{iAr‘cSinh[— il },71}
X
2x |a+bx?+ U
ifa
Jo
3vecx Va+bx?

Problem 594: Result unnecessarily involves imaginary or complex numbers.
J\/a+bx2
——dx

(C X>3/2

Optimal (type 4, 263 leaves, 5steps):
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2vVa+bx2  4+/b Vecx Va+bx? 1
_ . _
cvex c? (\/?+Wx) c3/2+/a+bx?
a+bx? bl/4+/c x 1
4 at/4 pt/4 (\/?+\/Fx) +—2 EllipticE[2ArcTan| ————], ~] +
(Va + b x| atdyc 2
1 b 2 b1/4ﬂ/ 1
—————2a1/4pl/4 (\EJr'\/KX) _axex EllipticF[ZAr‘cTan[iCX s f}
c3/2/a+ b x2 (\/?+\/Fx)2 al/4+/c 2

Result (type 4, 174 leaves):

. 2 .
)|z |1V x (a+bx?) +4+/a Vb x 1. 2 EllipticE[i ArcSinh| i Vb X ], -1] -
Va a Va

b 2 | b
4+/a /b x |1+ X EllipticF[i ArcSinh] Vb x ], -1] /
a Va

1b x (cx)3?2+/a+bx?
Va

Problem 595: Result unnecessarily involves imaginary or complex numbers.
J\/a+bx2

(C X) 5/2

dx

Optimal (type 4, 126 leaves, 3 steps):

2 b3/4 W;H/EX) ——a0X_ E114pticF[2 AncTan| P e ] 1]
Zm (\/?me) al/4a~c 2
- +

3¢ (cx)3/2 3345231 bx2
Result (type 4, 106 leaves):

iVa

2ib 1+ % x/? EllipticF [ Arcsinh| ij [,1]

2x |—a-bx%+

o

3 (cx)?>?2+a+bx?

Problem 596: Result unnecessarily involves imaginary or complex numbers.
J\/a+bx2 q

(C X>7/2

X
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Optimal (type 4, 303 leaves, 6 steps):
2+a+bx? 4b+a+bx?> 4b32+cx Va+bx?
5¢ (cx)>/? 5ac3ycx 5ac4(\/a_+\/Fx)

4 b5/ (\/?Jr\/ﬁx) W;ibiv’;x)z EllipticE[ZAr‘cTan[%], 7]
5a%4c’/2+a+bx? )
2 b5/4 (\/;J,\/Fx) ﬁ EllipticF[ZArcTan[%], ﬂ
5a34c72\/a+bx?
Result (type 4, 196 leaves):
]l\/FX

X [-2 (a2+3abx2+2b2x4)+

Va

b x2 | b x
4+/a b2x* |1+ EllipticE[i ArcSinh| ivh ], -1] -
a Va
b x2 | b x
4+/a b¥2x3 |1+ EllipticF[Ji Ar‘cSinh[ b ], —1} /
a Va

1Vb
5a 1+b x (cx)7/?+/a+bx?

Va

Problem 597: Result unnecessarily involves imaginary or complex numbers.

J(cx)”2 (a+bx2)3'/2 dx

Optimal (type 4, 212 leaves, 6 steps):
g8a*c3\Vcx Varbx? 8alc (cx)¥2/arbx? 4a(cx)¥2Va+bx? 2 (cx)?? (a+bx?)??
- + +

+

231 b? 385 b 55 ¢ 15¢
b x? bl/4 4/ 1
2215472 (Va + b x| |~ EllipticF [2ArcTan[>——], | /
(Va + Vb x| at*e 2

(231 b%/4+/a+bx?

Result (type 4, 166 leaves):
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iva
2c3Vex iva (-20a*-8a’bx*+131a*b? x* + 196 ab> x® + 77 b* x®) +
Vb
iva
. a i [ A N iva
20 i a* . V/x EllipticF[i ArcSinh | ], -1] /1155 —— b’>+Ja+bx?

VX VB

Problem 598: Result unnecessarily involves imaginary or complex numbers.

j(cx)S/2 (a+bx2)3/2 dx

Optimal (type 4, 329leaves, 7 steps):
8alc (cx)32+/a+bx? 4a(cx)”?+a+bx? 8atc2+/cx Va+rbx2 2 (cx)7/? (a+bx2)3/2

+

195b 39¢ 65 b3/2 (\/?+\/Fx) 13 ¢
2 174 o
1 8 al3/4 ¢>/2 (\/?+\/Fx) _oasbhxd EllipticE[ZAr‘cTan[bicx 1] -
65b74a+bx? \ (\/?+\EX)2 al/4+/c 2
2 1/4 ./
! 4 a13/4 ¢5/2 (\/?+\/Fx) _arbx EllipticF[ZAr‘cTan[bicx] l]
65b74/a+bx? \ (\/?+\/?x)2 al/4+/c 2

Result (type 4, 202 leaves):

iVb x
2¢? (4a*+29a’bx*+40ab’x*+15bx°) -

12272 { jl\/FX];—l]+

Va

]'l\/FX j.\/FX
12 a7/ , -1 195b3/2 | ———— /a+bx?
i o )/ V ve

Problem 599: Result unnecessarily involves imaginary or complex numbers.

J(cx)B‘/2 (a+bx2)3/2 dx

Optimal (type 4, 181 leaves, 5 steps):
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8atc\/cx Va+bx2 12a (cx)¥2/a+rbx? 2 (cx)%% (a+bx?)*? 1
+ + -
77 b 77 c 11 c 77b5/4/a + b X2
a+bx? bl/4+/c 1
4 g11/4 ¢3/2 (\/?Jr\/Fx) +—X2 EllipticF[ZAr‘cTan[ix » — |
(V7 /5 x) a2

Result (type 4, 153 leaves):

i+ a
2c/cx iva (4a3+17a2bx2+20ab2x4+7b3x6)—
Vb
i+va
a Vb 14/ a
4ia® |1+ —— +/x EllipticF[iArcSinh[——], -1] /77 ibx/a+bx2
b x?2 VX Vb

Problem 600: Result unnecessarily involves imaginary or complex numbers.
J\/cx (a+bx2)3/2dlx

Optimal (type 4, 297 leaves, 6 steps):

4a(cx)¥2\Va+bx2  8a2+/cx Varbx? 2 (cx)¥? (a+bx?)*? 1
+ + -
15¢ 15\/?(\E+\/Fx> 9c 15b34+/a+bx2
b x2 pl/a 1
ga”*+/c (\/;Jr\/FX) Lz EllipticE[ZAr‘cTan[j}, 7] +
(\/?Jr\mx) al’a~/c 2
1 a+bx? bl/4/cx . 1
423%%+/c (\/?Jr\/gx) _arexr EllipticF[ZAr‘cTan[—CX}, _}
156%% va+bx’ (Va « Vb x)? a2

Result (type 4, 188 leaves):

1vVb X
2+vecx |Vb x ivo (11a2+16abx2+5b2x4>+

Va
b 2 1 b

12257 |1+ EllipticE[i ArcSinh| iVh x ], -1] -
a Va

b x2 i /b i /b
12252 |1+~ EllipticF[i ArcSinh| iV X |, -1] / 45+/b i Vb X \Ja+bx?
a Va Va
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Problem 601: Result unnecessarily involves imaginary or complex numbers.

(a+bx?)>?
Ji dx
VX
Optimal (type 4, 152 leaves, 4 steps):
4a~+cx Vva+bx? 2+cx (a+bx2)3/2
N

+

7c 7cC

» R SN

w5 5] [P e s 2555,
764 c Varbx®

Result (type 4, 141 leaves):

3

4‘

8 i a? E x3/2 E1lipticF [i ArcSinh| E] > 1]

\/;\/aerxZ %E+§bxs/2 Nrs

Vex

+

7 [ Ve Ve

Problem 602: Result unnecessarily involves imaginary or complex numbers.

dx

J(a+bx2)3/2

(c X)3/2

Optimal (type 4, 296 leaves, 6 steps):

12b (cx)¥2/a+bx2 24a+/b Jcx Varbx2 2 (a+bx?)*? .
+ - —
5¢3 5c2(\/;+\/Fx) cVex 5c¢32+/a+bx2
a bX2 b1/4 /CX 1
24 35/% pl/4 (V?+\/Fx) +—2 EllipticE[2ArcTan| ————], =] +
(\/;Jr\/Fx) al’a~/c 2
b x? bl/4 1
— 12 a%4p¥/4 (\/?MEX) L L EllipticF[ZAr‘cTan[j , =]
5C3/2\/m (\/?-%—\/FX)Z a1/4\E 5

Result (type 4, 190leaves):
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j\/Fx
Va

b x2 i Vb x b x?
242%%+/b x |1+ E1lipticE[i ArcSinh[ | - [, -1] -242¥2+/b x |1+
a v a a

EllipticF[i ArcSinh| j\/FX],_l] /[5 ivh X (cx)¥%+/a+bx?

X |2

(-5a®-4abx®+b*x*) +

Va Va

Problem 603: Result unnecessarily involves imaginary or complex numbers.

(a+bx2)3/2
Ji dx
(C X)S/Z
Optimal (type 4, 152 leaves, 4 steps):
4b~/cx Va+rbx2 2 (a+bx?)*? 1
- +
3¢3 3c (cx)3/? 3¢52/a+bx2
2 1/4 ./
4 a3/4 p3/4 (\/?+\/Fx) _arbx EllipticF[ZAr‘cTan[b—“ s l}
(\/?+Wx)2 al’4+/c 2

Result (type 4, 130leaves):
i+a
\/F

w2 iva (az_bzx4>+8]-labFxWZEllipticF[iAr‘cSinh[ ],—1] /
\/F bX2 \/?

3 iva (cx)>?+/a+bx?
Vb

Problem 604: Result unnecessarily involves imaginary or complex numbers.

dx

J(a+bx2)3/2

(C X)7/2

Optimal (type 4, 297 leaves, 6 steps):
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12bVa+bx?  24b¥2/cx Va+bx? 2 (a+bx?)?? 1
_ N _ _
5c3/cx 5c4(ﬁ+\/yx) 5c (cx)®/? 5c’/2+/a+bx?
a+bx? bl/4+/c 1
24 al/4 p5/4 (\/?+\/Fx) +—X2 EllipticE[ZAr‘cTan[ix], =]+
(\/?+\/Fx) al/4+/c 2
1 b x2 bl/4 4/ 1
—— 12 3'4p** (\/a_+\/Fx) _anex EllipticF[zAr‘cTan[icx » ]
5c¢7/2+/a+bx? (\/?+\/Fx)2 at/4+fc 2

Result (type 4, 193 leaves):

]'l\/FX
Va

X |-2

(a>+8abx?+7b*x*) +

2
1+

EllipticF[i ArcSinh|
a

Problem 605: Result unnecessarily involves imaginary or complex numbers.

dx

J(a+bx2)3/2

(c X)9/2

Optimal (type 4, 152 leaves, 4 steps):
4b+a+bx? 2(3+|3X2)3/2

7¢3 (cx)3? 7c¢ (cx)7/?
b x? . . bl/’a 1
4b7/4 (\EJr\/Fx) 7(\5‘1&)()2 E111pt1cF[ZAPcTan[Lai/djc: ], 2}
7 at/4c®2+/a+bx?

Result (type 4, 121 leaves):

[o
8ib2 |1+ " xEllipticF[iArcsinh|[ "], 1]
$9/2 | _ 2 (a+bx?) (a+3bx?) . bx x

x7/2 £
Vo

7 (cx)®?2~+a+bx?
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Problem 606: Result unnecessarily involves imaginary or complex numbers.

(a+bx?) 3/2
J CET L ax
(C X>11/2
Optimal (type 4, 331 leaves, 7 steps):

4b\arbx® 8b2\/a+bx® 8b2+cx Varbx? 2 (a+bx?)??
_ _ N _
15¢3 (cx)*?  15ac5+/cx 15ac® (\/?+\/Fx) 9c (cx)%2

g bo/4 (ﬁ+ﬁx) MEllipticE[zAr‘cTan[%], 1]
N

15 a3/4 c11/24/a+bx2
4 po/4 b —abx®  E171ipticF[2 ArcTan|2ex ] 1
(\EJr\ﬁx) N ipticF[2ArcTan| e I 3]
15 a3/4 C11/24/a+bx2
Result (type 4, 213 leaves):
ivVb X
-|12+vecx L (5a°+16a’bx*+23ab*x*+12b>x°) -
Va

b x? 1vVb b x?
123 b52x° |14+~ EllipticE[i ArcSinh| ivh x ], -1] +124/a 6525 [14 2%
a Va a

L Vb X ivVb X
EllipticF[i ArcSinh| Vb |, -1] /45ac6x5 Vb \/a+bx?
Va Va

Problem 613: Result unnecessarily involves imaginary or complex numbers.

(C X>7/2
Ji dx
Vva+bx?
Optimal (type 4, 156 leaves, 4 steps):
10acdVecx Vva+bx? 2c (cx)®?+/a+bx? 1
- + +
21 b? 7b 21b%4/a+ b x2
b 2 b1/44/ 1
5a’/4c7/? (\/?+\/Fx) a+—x2 EllipticF[ZArcTan[icx], =]
(Va « b x| atityc 2

Result (type 4, 144 leaves):
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2c3/cx iva (—5a2—2abx2+3b2x4)+
Vb
i+a
b
2 /X EllipticF[i ArcSinh| ], -1] /21 ﬂbleawxz
2 Vx Vb

Problem 614: Result unnecessarily involves imaginary or complex numbers.

(C X>5/2
ji dx
Vva+bx?
Optimal (type 4, 273 leaves, 5steps):
2c (cx)3?2+a+bx? 6ac’\/cx Va+bx? 1
+

5b sb2 (Va b x| 5b744/arbx’
b 2 b1/44/ 1
6a°/4c>/? (\E+'\/KX) a+—x2 EllipticE[ZAr‘cTan[icx , | -
(\/?+\/FX) al’4+/c 2
1 b x2 pl/4 4/ 1
3@ (Va Vb A EllipticF[2ArcTan| ], ~]
5b7/4+/a+bx? (\/?H/FX)Z at4~fc = 2

Result (type 4, 177 leaves):

2c? ]H/—X (a+bx?) -3a%2 [ W |, -1] +

\Ja+bx?

2 i /b
X EllipticF[i ArcSinh| i Vb X ], -1] 5b3/2

b
3232 |1+
a \a

Problem 615: Result unnecessarily involves imaginary or complex numbers.

(C X) 3/2
J "
Va+bx?
Optimal (type 4, 127 leaves, 3 steps):
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2cvVecx Va+bx? 1
3b 3b°4+a+bx?
3/4 3/2 a+bx?
a¥4 ¢ (\/;-%—\/FX) -
(\/?+Wx)

Result (type 4, 106 leaves):

ia |12 /X EllipticF[iArcsinh|-
X

1/4 ./
EllipticF[2ArcTan| b—cx] s l}
al’4+/c 2

2cvex |la+bx?-
ia

Jo

3b+va+bx?

Problem 616: Result unnecessarily involves imaginary or complex numbers.

J V C X
Va+bx?
Optimal (type 4, 236 leaves, 4 steps):

2+/cx Va+bx2 ) 1
Vb (Va B x| beaioR

dx

b x2 bl/4 \/c x 1
2al4+/¢c (\/?+\/Fx) arox . EllipticE{ZAr‘cTan[icx}, f] +
(va /b x| at4c 2
1 b 2 bl/41/ 1
— a4 ./c (\/;Jr\/Fx) arox EllipticF[ZAr‘cTan[iCX , f]
b3/4+/a + b x? (\/?Jr\/ﬁx)z al/4+/c 2
Result (type 4, 111 leaves):
b 2
21ixVcCXx 1+ X
a
RVA) ivVb
EllipticE[i ArcSinh| ivb X |, -1] - EllipticF[i ArcSinh| i Vb x ], -1] /
Va Va
ive x)?

\Ja+bx?

I

Va
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Problem 617: Result unnecessarily involves imaginary or complex numbers.

1
——dx
J\/cx Va+bx?
Optimal (type 4, 97 leaves, 2 steps):

(\/;+\/Fx) li(ﬁai?éx)z EllipticF[ZAr‘cTan[—\Cb;ja\g B %]
a1/4b1/4\E‘/a+bX2
Result (type 4, 90 leaves):

s

2i |1+ 2 x¥2E1lipticF[i ArcSinh| W" ], -1]

S ex aiea

Problem 618: Result unnecessarily involves imaginary or complex numbers.

1
dx
J(c x)32+/a+bx?
Optimal (type 4, 268 leaves, 5 steps):
2+a+bx? 2/b Vex Va+bx?
acycx acz(\/a_+\/Fx)

2 pl/a (\/?J,\/Fx) ﬁ EllipticE[ZAr‘cTan[%%], ﬂ
a3/4 CB/Z“/awLbXZ '

pl/4 (\/Z+\/Fx) ﬁ};x)z EllipticF[ZAr‘cTan[i’;—j‘:%], ﬂ
a3/4c32/a+bx2

Result (type 4, 176 leaves):
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. 2 .
“ll2x 1vb x (a+bx?) -+a /b x 1+bX EllipticE[i ArcSinh| l\/FX],—l}+
V= . vE

R .
Va b x |1+ bx EllipticF[i ArcSinh| iVb x ], -1] /
a Va

ivb x (cx)3?+/a+bx?
Va

Problem 619: Result unnecessarily involves imaginary or complex numbers.

1

dx
J(cx)S/Z\/aerx2
Optimal (type 4, 129 leaves, 3 steps):

b3/4 (\/?+\mx) % EllipticF[ZAr‘cTan[m}, l]
2vVarbxE [Va b« e 7T 2
3ac (cx)3/? 3354 ¢5/2/3+bx2

Result (type 4, 109 leaves):

ib [142 x5/ Ellip‘ticF[iAr‘cSinh{— A },-1]
2x |-a-bx?- > e

ia
I

3a (cx)>2+/a+bx?

Problem 620: Result unnecessarily involves imaginary or complex numbers.

1
dx
Optimal (type 4, 306 leaves, 6 steps):
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2+Va+bx? 6bva+bx? 6b32+4cx Va+bx?
- + - +
S5ac (cx)>? 532c3+/cx 5a2c4(\/?+\/Fx)

6 b5/4 (ﬁ+ﬁx) \/%EllipticE[ZAr‘cTan[%], L]

5a7/4c”2\/a+bx?
3 p5/4 (\EJr\/FX) ,(v;ibiv);_zx)z EllipticF[ZAr‘cTan[%], ﬂ
5a7/4c”2\/a+bx?
Result (type 4, 198 leaves):
x |2 j://EX (-a®+2abx*+3b%x?) -
a

b 2 | b
6va b¥2x3 |1+ X EllipticE[Ji Ar‘cSinh[ ivb x ], —1} +
a Va
b 2 ] b
6a b¥2x3 |1+ X EllipticF[jArcSinh[ ivb x ], *1} /
a Va

1vVb
5 a’ /b x (cx)”/?+/a+bx?
Va

Problem 621: Result unnecessarily involves imaginary or complex numbers.
(C X)7/2 B
J(a+bx2)3/2 g

Optimal (type 4, 153 leaves, 4 steps):

c (cx)?? 5c3+vecx Va+bx? 1
_ N _
b+a+bx? 3b? 6b%%+/a+bx?
a+bx? bl/4+/c 1
5a3/4 /2 (\/?+\/Fx) _anhx EllipticF[ZAr‘cTan{ix > —|
(\/?+Wx)2 al4+/c 2

Result (type 4, 131 leaves):
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Vex iva (5a+2bx?) -5ia |1+ 2 V/x EllipticF|i ArcSinh| ], -1] /
Vb b x? Vx

iva %
b%+/a+bx?

Problem 622: Result unnecessarily involves imaginary or complex numbers.
5/2
JL .
(a +b XZ) 3/2
Optimal (type 4, 266 leaves, 5steps):

c(cx)¥2  3c?+/cx Va+bx? 1
_ . _
bva+bx? b3/2 (\/?+\/Fx) b7/4\/a + b x?

2 1/4 ./
3 gl/4 ¢5/2 (\/;Jr\/ﬁx) _avbx EllipticE[ZAr‘cTan[b—“], l} +
(\/?+\/FX)2 al’4/c 2
2 1/4 ./
S P P (Va /b x| _axbxd EllipticF[zArcTan[bicx}, 4
2074\ /arbx (Va «b x)° al/t+fc 2

Result (type 4, 168 leaves):

e vex |vE x /”—Xfar

3va

E111pt1cE i ArcSinh [

] —1}+

b3/2 / \Ja+bx?

Problem 623: Result unnecessarily involves imaginary or complex numbers.
(c X)3/2 4
J(a+bx2)3/2 g

Optimal (type 4, 125leaves, 3 steps):

X
EllipticF[i ArcSinh| ], -1]

Va

c3/2 (\/;Jr\/Fx) —asbx® E111pt1cF[2Ar‘cTan[—\:/4 - ] l]
N Vo o) .
— +
b/aibxZ 2al4p54/a+bx2

Result (type 4, 115leaves):
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i+va
Vb

~|lcvex iva i1 2 V/x EllipticF|i ArcSinh| ], -1] /
Vb b x? Vx

Va b+/a+bx?

Problem 624: Result unnecessarily involves imaginary or complex numbers.
J Vex
(

)3/2

dx
a+bx?

Optimal (type 4, 266 leaves, 5 steps):
(c x)3/? Vex Va+bx?

- +

acvVa+bx? a\m(\/?Jer)

Ve (\/?+\/Fx) —abx E111pt1cE[2Ar‘cTan[ﬂ], ]
(Va b &)’ dive e
a¥/4p3/4+/a+bx? .
N3 (\/?+Wx) —asbxt E111pt1cF[2Ar‘cTan{j] l]
(Va Vb x)* B
2a34p34\/a+bx?

Result (type 4, 166 leaves):

Vex VB x /1rx NFY

Va

[

a\/—

[

Problem 625: Result unnecessarily involves imaginary or complex numbers.

1

S o

dx

Optimal (type 4, 126 leaves, 3 steps):
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A E17ipt Blex ) 1
. (ﬁ+ﬁx) mElllptlcF[ZAr‘cTan[ aw& B 2]
\l .

ac‘Va+bx? 2a54b4/c VJa+bx?
Result (type 4, 117 leaves):

ifa
. s 32 e11s sl . 1B
i [1+ 2 x*?2EllipticF[iArcSinh| ], -1]
X bx VX
+
avecx Va+bx?

a [ VX Varbx

Problem 626: Result unnecessarily involves imaginary or complex numbers.

1
J dx
(cx)32 (a+bx2)??

Optimal (type 4, 296 leaves, 6 steps):
1 3va+rbx2 3+/b Vex Va+bx?
_ + _
acvecx Va+bx? a?c/cx azcz(\/a_+\/Fx)

3644 (\a +/b x| \%EllipticE[ZAr‘cTan[%%], L]

a7/4 CB/Z“/a+bX2

+b X2 . . b1/’A 1

36V (Va + /b x| ,7(%1&42 E111pt1cF[2Ar‘cTan[Lal/djc: ], 2]
2a’/*c32+/a+bx?

Result (type 4, 180 leaves):

. 2 i
o iV x (22+3b3x2) +3+a /b x 1. 2 EllipticE[i ArcSinh| Jl\/F)(},—l]—
NS a Va
, .
3+/a Vb x 142X EllipticF[i ArcSinh| M/FX],fl} /
a Va

1+b
a? i+b x (cx)3?+/a+bx?
Va

Problem 627: Result unnecessarily involves imaginary or complex numbers.

1
J dx
(cx)5/2 (a+bx2)3/2
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Optimal (type 4, 154 leaves, 4 steps):
1 54/a+bx?

ac (cx)¥2/a+bx2 3a’c (cx)??

5034 (\/a +/b | a6 E11ipticF[2 AncTan|tivex ] L
(\/—+\/—X) (\/?+WX)Z ipti [ [ Ao ] 2}
6a%4c>2+a+bx?
Result (type 4, 130leaves):

X |- iva (2a+5bX2)—51'1b\/1+7axs/2ElliptiCF[jAPCSinh[ J» -] /
\/F bXZ \/?

Problem 628: Result unnecessarily involves imaginary or complex numbers.

1
j dx
(cx)7/2 (a+bx2)3/2

Optimal (type 4, 331 leaves, 7 steps):
1 7+ a+bx? 21b~a+bx?  21b3*2+/cx Va+bx?
+ - +

ac(cx)%2Varbx? 53°c(cx)®?* 5333 cx 5a3c4(\/?+\/Fx>

2 1/4 ./
21b%/4 (\/a_+\/Fx) _axbhxt EllipticE[ZAr‘cTan[bicx] l] /

)
(\/?+\/Fx)2 al’4+/c 2
(5a11/4 72 \/m) -
2 U4 o x
216°/* (/a + b x| — 20X ppvipticr[2arctan[ <X ], 4 /
(\/?Jf\/Fx)z al’4+/c 2

(10 a4 c7/2 \[a+ b x?

Result (type 4, 197 leaves):
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]'l\/FX
Va

b x2 i b x
21+/a b¥2x® [1+ EllipticE[i ArcSinh| ivh ], -1]+
a Va
b x2 i b x
21+/a b2 |1+ EllipticF [i ArcSinh| ivh |» -1] /
a Va

ivVb X
5a3 Vo (cx)”’2+/a+bx?

Va

(—2a2+14abx2+21b2x4) -

Problem 629: Result unnecessarily involves imaginary or complex numbers.
7/2
J‘“ X) dx
(a+bx?)>?
Optimal (type 4, 155leaves, 4 steps):

c (cx)®/? 5c3+/cx
3b <a+bx2)3/2 6b2+a+bx?

7/2 a+b x? . . bY/4 [ x 1
5¢ (\/? + \/Fx) f 7(\/;%)()2 EllipticF[2ArcTan| = 1, 2}
12 al/4b%/4+/a + b x?

Result (type 4, 117 leaves):
1

6 b2 (a+bx2)3/2

+

B

Q‘

Vx

51\/?\/? (a+bx?) EllipticF[jAr‘cSinh[E], -1]

c3vex |-5a-7bx?+

i+va
Vb

Problem 630: Result unnecessarily involves imaginary or complex numbers.
(c X)S/Z 4
J(a+bx2)5/2 "

Optimal (type 4, 304 leaves, 6 steps):
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c (cx)3/? c (cx)3/? c2vecx Va+bx?
+ - +
3b (a+bx2)*? 2ab+arbx? 2ab¥? (\/?+\/Fx)

+b x? . . p1/4
c5/2 (\E+\/Fx) lm E111pt1cE[2Ar‘cTan[j%], ﬂ
2a¥4p7/4Ja+bx?
572 (\E+Wx) lﬁ EllipticF[ZArcTan[%], i}
42%4p74\[a+bx?
Result (type 4, 195leaves):
2+/ecx [Vb x Vb x (a+3bx?) -
Va
2 .
3+/a (a+bx?) 1. 2X EllipticE[i ArcSinh| iV X |, -1] +3+/a (a+bx?)
a NPy
2 . .
1.2 EllipticF[i ArcSinh| ivh X ], -1] / 6ab32 ivb x (a+bx?)??
2 v Ve

Problem 631: Result unnecessarily involves imaginary or complex numbers.
3/2
Ji(c X) dx
(a +b Xz) 5/2
Optimal (type 4, 156 leaves, 4 steps):

cecx cecx
+ +
3b<a+bx2)3/2 6ab+va+bx?

3/2 b | 26X E11ipticF[2 ArcTan|ivex ] 1
C (\E+\ﬁx) (Ja_wa)Z iptic [ rc an[ al/“ﬁ] 2}
12354 b4/ a+bx?

Result (type 4, 137 leaves):
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cveXx

s

liva o] a 2 e s .
e (-a+bx?) +1i 1+bx2 Vx (a+bx?) EllipticF[i ArcSinh | e ], -1] /

iva
Vb

6a

b (a+bx2)3/2

Problem 632: Result unnecessarily involves imaginary or complex numbers.
J Vex
(

— dx
a+bx2)5/2

Optimal (type 4, 302 leaves, 6 steps):
(cx)3/2 (cx)3/2 Vex Varbx?

+ +

3ac(asbx?)*? 2a2cvasbx!  2a24/b (va + Vb x|

Ve (\/?J,\/Fx) —asbx EllipticE[ZAr‘cTan[w], ]
(Va /b x| a/tye 172
2a74b34\/a+bx?
Ve (\/?+\/Fx) Lzz EllipticF[ZAr‘cTan[M]: ]
(\/?+WX) al/4\/c 2
4a374b34\Ja+bx?
Result (type 4, 194 leaves):
i\ b
ixvex [Vb x ivb x (5a+3bx2)—
Va

2 .
3v/a (a+bx?) 1. 2 EllipticE[i ArcSinh| l\/\/EX |, -1] +3+Va (a+bx?)
a a

bX2 i b x . b x
1+ EllipticF|i ArcSinh| i Vb ], -1] / [6 a5/2 [1\/_
a \/;
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Problem 633: Result unnecessarily involves imaginary or complex numbers.
1

Jm (a+bx2)*?

dx

Optimal (type 4, 157 leaves, 4 steps):
VX 5+ ¢CXx

+ +

3ac (a+bx2>3/2 6a2c+a+bx?

5 b | —2sbX  E11ipticF[2ArcTan| Bl ex ] L
(\/?Jr\/ix) W ipticF[2ArcTan| = ] 2]
12a%4b¥4+/c Va+bx?
Result (type 4, 115leaves):

5i_ 142 /X (a+b>?) ELLipticF[i ArcSinh |- i ],-1]
X |[7a+5bx%+ i
b

6a2+/cx (a+bx2>3/2

Problem 634: Result unnecessarily involves imaginary or complex numbers.

1
J dx
(cx)32 (a+bx2)®?

Optimal (type 4, 333 leaves, 7 steps):
1 7 7V/a+bx2 74/b VJcx Va+bx2
_ N _

+

3acycx (a+bx2)3/2 6a2c+cx Va+bx? 2atc+cx 2a3c2(\/?+\/Fx)

b x2 A . 1/4 X
7 pl/4 (\E+\/Fx) lm E111pt1cE[2Ar'cTan[bj%], ﬂ

231174 ¢3/2 /31 b x2

+b X2 . . bl/4 1

7 pl/4 (\E " \/Fx) f 7(ﬁa+\%x)2 EllipticF [2 Ar‘cTan[—\:al/ajTX ], 2}
4314323 1 bx2

Result (type 4, 208 leaves):
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X i/b x (12a%+35abx?+21b% x*) +
Va
R .
21vVa Vb x (a+bx?) |1+ bx EllipticE[i ArcSinh]| i Vb x ], -1] -
a Va
bx2 X . . . ]]. b X
21vVa Vb x (a+bx?) |1+ EllipticF[i ArcSinh| |s -1] /
a JVa
6 33 @ (cx)3/2 (a+bx2>3/2
Va

Problem 635: Result unnecessarily involves imaginary or complex numbers.

1
J dx
(cx)%2 (a+bx2)®?

Optimal (type 4, 185leaves, 5steps):
1 3 5+/a+bx?
+

3ac (cx)3? (a+bx2)3/2 2a2c (cx)¥2/a+bxZ 2a’c (cx)??

5 p3/4 (\/?Jr\/Fx) ﬁ EllipticF[ZAr‘cTan[%%], ﬂ
4a13/4 C5/2“/a+bX2

Result (type 4, 127 leaves):

X |-4a%-21abx?-15b%x* -

(a+bx?) EllipticF i ArcSinh|

Problem 636: Result unnecessarily involves imaginary or complex numbers.

1
J dx
(cx)7/2 (a+bx2)5/2

Optimal (type 4, 362 leaves, 8 steps):
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1 11

3ac (cx)>/? (a+bx2>3/2 ' 6atc (cx)>2/a+bx?

77Va+bx? +77bm 77b3/2mm+
30a%c (cx)?  1pa*tc3/cx  10atct (\/a_M/Fx)

2 1/4 ./
7764 (va « Vb x| — 20X eliptice[2arcTan] X, 1) /
(\/;Jr\mx)z al’4+/c 2
ot fa o |
2 1/4 ./
7764 (Va « Vb x| — 22X ppvipticr[2arcTan| <X, 4 /
(\/;+\/Fx)2 a4 o 2

(20 alt®’4c’/2 \[a+bx?

Result (type 4, 222 leaves):

i /b
X ivh x (-12a%+132a*b x* + 385a b x* + 231 b> x°) -
Va
b x? i Vb
231+/a b*2x* (a+bx?) |1+ X EllipticE[i ArcSinh| M/ix],flp
a \/?
b x? i Vb
231+/a b2 (a+bx?) |1+~ EllipticF[i ArcSinh| M/—X],_l] /
a Va
iVb
30 a* 1+b x (cx)7/2(a+bx2)3/2
Va

Problem 649: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

1
==
Optimal (type 4, 21 leaves, 2 steps):
2 EllipticF [ArcSin[va /x|, -1]
Va
Result (type 4, 65leaves):
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a? x?

_r
21’1\/—l a\/l— 1 xEllipticF[jArcSinh[ﬂ}, -1]
. vx

ViZaixt
Problem 650: Result unnecessarily involves imaginary or complex numbers.

1
—— dx
J\/; Vvi1+ax?
Optimal (type 4, 67 leaves, 2 steps):

(1+\/?x) —Lax EllipticF[ZAr‘cTan{al/4 \/?], l]
(1+x[57x)2 2

al/4/1+ax?
Result (type 4, 68 leaves):

o [as e T R
2i | —* xEllipticF[i ArcSinh| ], -1]
a VX
i/ 2
= l1+ax

Problem 651: Result more than twice size of optimal antiderivative.
Jx’“ (a+bx2)3/2d1x

Optimal (type 5, 50 leaves, 2 steps):

x1em (a+bx2)5/2 Hypergeometric2F1[1, &M, 20 bx ]

a (1 + m)
Result (type 5, 109 leaves):

xt"+/a + b x?

. 1 1+m 3+m bx?
a (3 +m) Hypergeometric2F1|[- -, , ) - |+

N
N
N
Q

5 . 1 3+m 5+m bx? 2
b (1+m) x? Hypergeometric2F1[- —, , , -]

2 2 2 a

]/ (1em) (3em) |1+ 2%

a

Problem 659: Result more than twice size of optimal antiderivative.

-1+m
J X ax
Vva+bx?
Optimal (type 5, 46 leaves, 2 steps):
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x"+a+bx? Hypergeometric2F1[1, ™, 20, _ M]

am

Result (type 5, 105leaves):

1 m m b x?
x"\/a+bx® |a (2+m) Hypergeometric2F1[-~, —, 1+ —, - —| -
2 2 2 a
5 . 1 m m b x? 5 b x?
bm x? Hypergeometric2F1|[ =, 1+ —, 2+ —, - ——]| / a’m(2+m) [1+
2 2 2 a a

Problem 660: Result more than twice size of optimal antiderivative.

X72+m
J X ax
Va+bx?
Optimal (type 5, 51 leaves, 2 steps):

x1"~/a+bx? Hypergeometric2Fi[1, %, 1;’" , - M]
a

a(l-m

Result (type 5, 110leaves):

2
xt"Ja+bx® |a (1+m) Hypergeometr‘icZFl[fl, 1 (-1+m), 1+m, 7b_x] -
2 2 2 a
2 2
b (-1+m) szypergeometriczFl[l, 1+m, 3+m,7b_x] ]/ a’ (-1+m?) 1+bX
2 2 2 a a

Problem 661: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

dx

Jxl*"‘ (a (2+m) +b (3+m) XZ)
Vaibxd

Optimal (type 3, 17 leaves, 1 step):

x>\ a + b x?

Result (type 5, 97 leaves):

1
x>\ /a+bx?

1 m
(3+m) Hypergeometric2F1 |- =, 1+ —
2 2 2 a

1
Hypergeometric2F1[ =, 1+ —, 2+ —, - — |

m m b x? )
2 2 2 a
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Problem 662: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J

Optimal (type 3, 17 leaves, ? steps):
X2~/ a + b x?

Result (type 5, 97 leaves):

1
x>\ [a+bx?

(2+m) 1+M

a

a (2+m) x1+m . b (3+m) x3+m

va+bx2 va+bx2

dx

. 1 m m  bx?
(3+m) Hypergeometric2F1 |- =, 1+ —, 2+ —, - —] -

2 2 2 a

. 1 m
Hypergeometric2F1[ =, 1+ —, 2+ —, - — |
2

Problem 663: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

dx

Jxl*m (am+b (-1+m) x?)

(a+bx2)3’/2

Optimal (type 3, 15leaves, 1 step):

Xm
va+bx?
Result (type 5, 131 leaves):
1 m m b x?
x"/a+bx? |a(2+m) Hypergeometric2F1[- =, —, 1+, - ——| -
2 2 2 a
5 . 1 m m b x?
b x mHyper‘geometr‘1c2F1[—, 1+—,2+—, - ] +
2 2 2 a
. 3 m m b x2 5 b x?
Hypergeometric2F1[ =, 1+ —, 2+ —, - —| / a’ (2+m) |1+
2 2 2 a a

Problem 664: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

bX1+m mx—1+m
J - + dx
(a+bx2)3/2 Va+bx?

Optimal (type 3, 15leaves, ? steps):
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Xm
Va+bx?
Result (type 5, 131 leaves):
1 m m  bx?
x"\/a+bx® |a(2+m) Hypergeometric2F1[-—, —, 1+ —, - —| -
2 2 2 a
5 . 1 m m b x?
bx? |mHypergeometric2F1[ =, 1+ =, 2+ —, - ——| +
2 2 2 a
. 3 m m b x? 5 b x?
Hypergeometric2F1[ =, 1+ =, 2+ —, - —| / a’ (2+m) |1+
2 2 2 a a

Problem 669: Result unnecessarily involves higher level functions.

dx

J(a+bx2)1/3

X

Optimal (type 3, 101 leaves, 6 steps):

1/3 .9 b x2 1/3
i(a+bx2)1/3—1\/?a1/3Ar'cTan[a *2(arbx) ]-
2 2 ﬁalﬂ
lal/g'Log[x}Jria1/3Log[a1/3—(a+bx2>1/3]

2 4

Result (type 5, 61 leaves):

6 (a+bx?) -3a (1+ bL)ZB Hypergeometr‘icZFlE, % 3, - 2]

XZ

4 (a+bx2)2/3

Problem 670: Result unnecessarily involves higher level functions.
1/3
(a +b XZ) dx
J x3
Optimal (type 3, 107 leaves, 6 steps):

13, ( b x2) Y3
(a+bx2)1/3 bAr‘cTan[a Zr;al/: } b Log[x] bLog[a1/3— (a+bx2)1/3]
- +

2 %2 2+/3 a?/3 6 a2/3 4 2/3

Result (type 5, 67 leaves):

-2 (a+bx?) -b (1+ ;7)2/3 x? Hypergeometric2F1[2, 2, 2, - 2]

4 x2 <a+bx2)2/3
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Problem 671: Result unnecessarily involves higher level functions.

(a+bx?) 1/3
Ji dx
XS
Optimal (type 3, 135leaves, 7 steps):
b? ArcTan | a'/3:2 (asbx?)V?

(a+bx2>1/3 b <a+bx2)1/3

- - +

4 x4 12 ax? 6+/3 a5/3 18 a°/3 12 a%/3

/

Result (type 5, 82 leaves):

2/3
x* Hypergeometric2F1|

[—3a2—4abx2—b2x4+b2 (1+

wN

2 5
J;) _J__]

bx? 3 bx?

(12ax4 (a+bx2)2/3)

Problem 672: Result unnecessarily involves higher level functions.

Jx“ (a+bx2)1/3 dx

Optimal (type 4, 314 leaves, 5steps):
_54a2x <a+bx2)1/3 . 6ax3 (a+bx2)1/3 . ixs (. b)
935 b2 187 b 17

54  33/4 '27\5 33 (a1/37(a+bxz>1/3> a%/3 4+ al/3 <a+bx2)1/3+<a+bx2)2/3
((1—\5) 31/3—(a+bx2)1/3)2

1/3 _

1++/3 a3 - (a+bx?)?3
EllipticF[ArcSin| ( ) ( ) |, -7+4+/3] /
(1—\5) al/3 - (a+bx2)1/3
al/3 (a1/3_ (a+bx2)1/3)
935b3x | -
((1—\/?) al/3 - (a+bx2)1/3)2
Result (type 5, 90 leaves):
[3 -18a®x-8a’bx>+65ab?x>+55b3x” +
212/3 2
18a3x |1+ bx Hyper‘geometr‘icZFl[l, E, E, _b_x} ]/ (935 b2 (a+bx2)2/3)
a 2 3 2 a

Problem 673: Result unnecessarily involves higher level functions.

sz (a+bx2)1/3 dx

V3 at ) b2 Log[x] b?Llog[al?- (a+bx2)'?]
+ —
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Optimal (type 4, 290 leaves, 4 steps):
6ax (a+bx2)1/3 3

55b 11

6 342 3 a2 (a1/3—(a+bx2)1/3) a?/3 4 gl/3 (a+bx2>1/3+(a+bx2>2/3

((1—ﬁ) al/3 - (a+bx2)1/3)2

1+\E) al/3 - (a+bx2)1/3

EllipticF[ArcSin|
(1—\/?) al/3 - (a+bx2)1/3

|, -7+4+3] /

al/3 (a1/3— (a+bx2)1/3)

((1—\/?) al/3_ (a+bx2)1/3)2

55 b? x

Result (type 5, 78 leaves):

1 2

3x

)

2 2 2,4 2 23 ; 1
2a“+7abx“+5b°x*-2a“ |1+ Hyper‘geometrlczFl[f
55b (a+bx?)?? a 2

Problem 674: Result unnecessarily involves higher level functions.
J(a+bx2)1/3 dx

Optimal (type 4, 266 leaves, 3 steps):

2/3 , 21/3 b x2)1/3 b x2)2/3
2x(a+bx2)1/3— 5 33/4 lzfﬁa(al/sf(a+bx2)1/3) a??+al’? (a+bx?)"7+ (a+ x)2
((1—\/?) a1/3—(a+bx2>1/3)

1+\/?) al/3 _ (a+bx2>1/3

(1—\/?) at? - (a+bx?)'?

EllipticF[ArcSin|

|, -7+4+3] /

al/3 (31/3_ (a+bx2)1/3)

((1—\/?) al/3 (a+bx2)1/3)2

5bx |-

Result (type 5, 63 leaves):

2/3
3x (a+bx?) +2ax (1+ M) Hyper‘geometr‘icZFl[i, f, % o’ ]
a

5 <a+bx2)2/3

Problem 675: Result unnecessarily involves higher level functions.

J(a+bx2)1/3

2

dx
X
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Optimal (type 4, 260 leaves, 3 steps):

(a+bx2)1/3

S 24/2-+/3 (a1/37(a+bx2)1/3)

a%/3 1+ al/3 (a+bx2>1/3+ (a+bx2>2/3

X

((1—\5) al/3 (a+bx2)1/3)2

(1+\/?) al? - (a+bx?)??
(1—\5) al? - (a+bx?)'?

EllipticF [ArcSin [

|, -7+4+3] /

a1/3 (a1/3_ (a+bx2)1/3)

((1—\/?) al/3 _ (a+bx2)1/3)2

31/4 X

Result (type 5, 68 leaves):

atbx2\2/3 . 1 2 3 b x?
) (a+bx2>1/3 ) 2bx (T) Hyper‘geometr‘1c2F1[;, S 5 _T]

x 3 (a+bx2)??

Problem 676: Result unnecessarily involves higher level functions.

(a+bx2)1/3
J x4

Optimal (type 4, 290 leaves, 4 steps):

(a+bx2>1/3 2b (a+bx2)1/3

dx

+
3x3 9ax

a??+al? (a+bx?)Y? 4 (a+bx?)??

((1—\/?) al’3 (a+bx2)1/3)2

2+/2-/3 b (a1/3— (a+bx2)1/3)

(1+\/?) al/3 _ (a+bx2)1/3

—\E) at? - (a+bx?)'?

EllipticF[ArcSin|

|, -7+4+3] /

=

al/3 (31/3_ (a+bx2)1/3)

((1—\/?) al/3 _ (a+bx2)1/3)2

9 3%43x

Result (type 5, 88leaves):

2b2 x (a+bx2>2/
a

3
Hyper‘geometr‘icZFl[i, i, 2, -

[_i_ 2b ) (a+bx2) ¥

3x3 9ax 27a(a+bx2)2/3
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Problem 681: Result unnecessarily involves higher level functions.

)2/3

(a+bx2
[

dx

Optimal (type 3, 101 leaves, 6 steps):

Sw

2

<a+bx2)2/3+ 1\Ea2/3Ar‘cTan[
2

al’3 ;2 (a+bx2)1/3

\/? al/3

} .

1. Log[x] + 3 Log[a? - (a+bx?)'?]
4

Result (type 5, 61 leaves):

3(a+bx?) -6a (1+ ;‘7)1/3 Hyper‘geometr‘icZFl[%, %, é, 2]

4 (a+bx2)1/3

Problem 682: Result unnecessarily involves higher level functions.

J(a+bx2)2/3

3

dx
X

Optimal (type 3, 104 leaves, 6 steps):

) (a+bx2>2/3 .

13,2 b x2)Y/3
b ArcTan { a/?+2 (a+bx?) V7

V3 al ] bLlog(x] blog[al?- (a+bx?)"?]
- +

2 x2

\/?31/3 3 al/3 2 al/3

Result (type 5, 67 leaves):

2 _a \V3 5 ; 11 4 _ _a
~—a-bx*-2b (1+ bxz) X Hyper‘geometr‘1c2F1[3, ; ]

2 x2 (a+bx2)1/3

Problem 683: Result unnecessarily involves higher level functions.

dx
5

J(a+bx2)2/3

X

Optimal (type 3, 135leaves, 7 steps):

(a+bx2>2/3 b <a+bx2)2/3

1/3,2 b x2 1/3
b2 ArcTan[L(ML

V3 alf? ) b2 Log[x] b?Llog[al?- (a+bx2)'?]
+ —

4 x4 6ax? 6+/3 a%3 18 a%/3 12 a%/3

Result (type 5, 83 leaves):

[-3a2-5abx2-2b2x4+2b2 [1+

(12ax4 <a+bx2)1/3)

1/3

3

X _ 1 1
x* Hypergeometric2F1[ =, =
3 3

-]

b x2

/

b x2
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Problem 684: Result unnecessarily involves higher level functions.
Jx“ (a+bx2)2/3 dx

Optimal (type 4, 601 leaves, 7 steps):

108 a2 x (a+bx2)2/3 12 a x3 <a+bx2)2/3
- +

+

1729 b2 247 b
3
ixs (a+bx2)2/37 324 a° x
19 172962 ((1-4/3 ) a2 - (a+bx?)*?]

+

162 31/ l72+\/? 103 (a1/3—<a+bx2)1/3) a2/3 , a1/3 (a+bx2>1/3+(a+bx2>2/3
((1,ﬁ) a1/37<a+bx2)1/3)2

1+\/?) al/3 _ (a+bx2)1/3

(1—\/?) al/3 _ (a+bx2)1/3

EllipticE [ArcSin|

], -7+4+3] /

al/3 (31/37 (a+bx2)1/3)

((17\/?> al/’3 - (a+bx2)1/3)2

1729 b3 x

a%/3 4+ a1/3 (a+bx2)1/3+ (a+bx2)2/3

((1—\/?) al’3 - (a+bx2)1/3)2

108+/2 3%/4a1? (a'? - (a+bx?) )

1+\/?) al/3 - (a+bx2)1/3

EllipticF[ArcSin| |, -7+4+/3] /
(1—\5) al/3 - (a+bx2)1/3
al/3 (a1/3— (a+bx2)1/3)
1729 b3 x
((1—\/?) al’3 - (a+bx2)1/3)2
Result (type 5, 90 leaves):
[3 -36a*>x-8a’bx3+119ab? x> +91b3x” +
2\1/3 2
36a%x |1+ ) Hyper‘geometr‘icZFl[l, 1, i, _bx })]/ (1729 b2 (a+bx2)1/3)
a 3 2 2 a

Problem 685: Result unnecessarily involves higher level functions.
sz (a+bx2)2/3 dx

Optimal (type 4, 577 leaves, 6 steps):
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12ax(a+bx2)2/3+ix3 (a-bxt] s 36 a2 x
91b 13 91b((1—\/?) a1/3—(a+bx2)1/3)

18 31/ TJ”/? 473 (a1/3—(a+bx2)1/3) a2/3 , al/3 (a+bx2>1/3+(a+bxz>2/3
((1—\/?) a1/3—(a+bx2>1/3)2

(1+\E) al/3 _ (a+bx2)1/3
(1—\/?) al/3 - (a+bx2)1/3

EllipticE [ArcSin|

|, -7+4+/3] /

al/3 (a1/37 (a+bx2)1/3)
91b%x |- +

((1—\/?) al/3 _ (a+bx2)1/3)2

a2/3 , al/3 (a+bx2)1/3+ (a+bx2>2/3

((17\/?) al/3 _ (a+bx2)1/3)2

124/2 374372 (a2 - (a+bx?) Y7

=

+\/?) al/3 (a+bx2)1/3
7\5) al/3 _ (a+bx2)1/3

EllipticF [Ar‘cSin [

], -7+4+3] /

=

al/3 (31/3_ (a+bx2)1/3)

((17\/?) al/3 - (a+bx2)1/3)2

91 b2 x

Result (type 5, 79leaves):
1

91b (a+bx2)1/3

x2

2 3 2,5 2 e ; 11 3
3|14a°x+11abx’+7b x> -4a°x |1+ Hyper‘geometr‘1c2F1[f, -, —H —7}
2

3 2

a

Problem 686: Result unnecessarily involves higher level functions.
j(a+bx2)2/3 dx

Optimal (type 4, 550 leaves, 5steps):
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ix<a+bx2)2/3— 12ax +

7 7([1-V3) a2 (3]

R /72+\/? S4/3 (a1/37(a+bx2)1/3) a?/3 4 al/3 (a+bx2>1/3+(a+bx2>2/3
((17\/?) a1/3—<a+bx2)1/3)2

=

[ ( +\/?) al? - (a+bx?)??
(1—\5) al/3 - (a+bx2)1/3

EllipticE [Ar‘cSin

|, -7+4+3] /

al/3 (31/3_ (a+bx2>1/3)

((17\/?) al/3 - (a+bx2)1/3)2

7bx |-

a?/3 4 al/3 (a+bx2)1/3+ <a+bx2)2/3

((1—\/?) al/3 - (a+bx2)1/3)2

42 334343 (31/3_ (a+bx2)1/3)

(1+\/?) al/3 - (a+bx2>1/3
(1—\/?) al/3 - (a+bx2)1/3

EllipticF[ArcSin|

|, -7+4+3] /

al/3 (a1/3— (a+bx2)1/3)

((l—ﬁ) al/3 - (a+bx2)1/3)2

7bx |-

Result (type 5, 63 leaves):

1/3
3x (a+bx?) +4ax (1+ M) Hyper‘geometr‘icZFl[i, i, 2, -
a

7 <a+bx2)1/3

Problem 687: Result unnecessarily involves higher level functions.

dx

J(a+bx2)2/3

XZ

Optimal (type 4, 538 leaves, 5steps):
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(a+bx2)2/3 4bx
- - +

X (1—\/?) al? - (a+bx?)'?

R /72+\/? 1 (a1/3—(a+bx2)1/3) a2/3 , al/3 (a+bx2>1/3+(a+bx2>2/3
((1—ﬁ) a1/3'—(a+bx2)1/3)2

1+\E) al/3 _ (a+bx2)1/3

(1—\/?) al/3 _ (a+bx2)1/3

EllipticE [ArcSin|

|, -7+4+/3] /

a1/3 (a1/37 (a+bx2)1/3)

((1—\/?) al/3 - (a+bx2>1/3>2

X —

a2/3 4 al/3 (a+bx2)1/3+ (a+bx2)2/3

((17\/?> al/3 _ (a+bx2)1/3)2

42 a'’? (a1/37 (a+bx2)1/3)

=

+\/?) al/3 (a+bx2)1/3
7\5) al/3 _ (a+bx2)1/3

EllipticF [Ar‘cSin [

], -7+4+3] /

=

31/3 (a1/3_ (a+bx2)1/3)

((17\/?) al/3 _ (a+bx2)1/3)2

31/4 X

Result (type 5, 68 leaves):

1/3
(a+bx2>2/3 4bx (:’”:—XZ> Hyper‘geometricZFl[i, %, 3, _M]
+

X 3(a+bx2)1/3

Problem 688: Result unnecessarily involves higher level functions.

J(a+bx2)2/3

4

dx
X

Optimal (type 4, 575leaves, 6 steps):
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(a+bx2)2/3 4b(a+bx2)2/3 4b2x
- +

3x3 9ax 9a((1—\/?>a1/3—(a+bx2)1/3)

a%/3 1 al/3 (a+bx2)1/3+ (a+bx2)2/3

((1—\/?) al/’3 (a+bx2)1/3)2

2y2++/3 b (a1/3— (a+bx2)1/3)

1+\E) al/3 _ (a+bx2)1/3

(1—\/?) al? - (a+bx?)??

EllipticE [ArcSin|

|, -7+4+/3] /

31/3 (a1/3— <a+bx2)1/3)

((1—\/?) al/3 _ (a+bx2)1/3’)2

3 33/4 a2/3 X

a2/3 ; gl/3 (a+bx2)1/3+ <a+bx2)2/3

((17\5) al/3_ (a+bx2)1/3)2

4/2 b (a1/37 (a+bx?)'?

—_

=

+\/?) al/3 (a+bx2)1/3
( 7\5) al/3 _ (a+bx2)1/3

EllipticF [Ar‘cSin [

], -7+4+3] /

=

31/3 (a1/3_ (a+bx2)1/3)

((17\5) al/3 _ (a+bx2)1/3)2

9 31/4 a2/3 %

Result (type 5, 88leaves):

2\1/3 . 2
4 b2 x (%) Hyper‘geometr‘1c2F1[§, %, 3 -]

[—L— 4b ) (a+bx?)?? 4
3x3 9ax 27a(a+bx2)1/3

Problem 693: Result unnecessarily involves higher level functions.

dx

J(a+bx2)4/3

X

Optimal (type 3, 117 leaves, 7 steps):

(a+bx?)®’ - : V3 a%3 Ar‘cTan[al/3 +2(a+bx?)'?

2 \E al/3

Ea‘”3 Log[X] + Ea‘”3 Log[a'? - (a+bx?)"?]
2 4

ia (a+bx2)1/3+
2

] -

0 | W

Result (type 5, 76 leaves):
1

8 (a+bx2)2/3

2/3
Hypergeometric2Fi |

3 (5a2+6abx2+b2x4) -6a2 (1+

w N

2
) ;: ) *_]

bX2 3 sz
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Problem 694: Result unnecessarily involves higher level functions.

(a+bx?)*?
J STl ax
X3
Optimal (type 3, 116 leaves, 7 steps):

1/3 al/3:2 (asbx2) Y3
2b <a+bx2)1/3_ (a+bx2>4/3 ~ 22 bAr‘cTan[ V3 al? ]

2 x2 V3

Ea1/3bLog[x1 +a'?bLog[al’? - (a+bx2)1/3]
3

Result (type 5, 73 leaves):
a2 3b?x? _a |2%/3 ; 2 2 5 __a
ab- 2o+ 322 _ab (1 + ) Hypergeometric2Fi| I ]

b x?
(a+ bxz)Z/3

Problem 695: Result unnecessarily involves higher level functions.
J(a+bx2)4/3 i
XS
Optimal (type 3, 132leaves, 7 steps):

2 a'/3:2 (asbx?)*/?
b Ar‘cTan[ — ] b2 Log [X] b2 Log[a1/37 (a+bx2)
- - +

3 x? 4 x4 3+/3 a2/3 9 a%/3 6 a%/3

b(a+bx2)1/3 <a+bx2)4/3

1/3}

Result (type 5, 80leaves):
1

12 x4 (a+bx2)2/3

2/3
x* Hypergeometric2F1|

5
[-3a2-1eabx2-7b2x4-2b2(1+ » -]

3 b x2

w N

2
y
3

b x2

Problem 696: Result unnecessarily involves higher level functions.

Jx“ (a + bxz)‘”3 dx

Optimal (type 4, 335Ileaves, 6 steps):
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43233 x (a+bx2)Y3 48a2x3 (a+bx2)Y3 o4 3
- ( ) + ( ) + ax® (a+bx2)1/3+—x5 (a+bx?
21505 b? 4301 b 391 23

)4/3 _

aZ/3 ; a1/3 (a+bx2>1/3+ (a+bx2)2/3

( 1—\/?) al/3 - <a+bx2)1/3’)2

1+\E) al/3 _ (a+bx2)1/3

(1—\/?) al/3 - (a+bx2)1/3

432 3¥4./2-+/3 a* (a1/3—(a+bx2)1/3)

EllipticF [ArcSin|

|, -7+4+/3] /

al/3 <a1/3— (a+bx2>1/3)

((1—ﬁ) al/3 - (a+bx2)1/3)2

21505 b3 x

Result (type 5, 100 leaves):

3x |-144a* - 64 3> b x? + 1455 a% b% x* + 2310 a b3 x® + 935 b* x5 +
21\2/3 2
1 2 3 bx
144 a* [1+ ] Hypergeometric2F1[ =, =, =, - —] J/ (215@5 b2 (a+bx2)2/3)
a 27372 a

Problem 697: Result unnecessarily involves higher level functions.

JXZ (a+bx2)4/3 dx

Optimal (type 4, 311 leaves, 5steps):
48 a? bx2)*3

ax(a+ X> +24 ax3<a+bx2)1/3+ix3 (a+bx2>4/3+
935b 187 17

48  33/4 '2—\/? 33 (a1/3_(a+bxz>1/3) a?/3 4 a1/3 <a+bx2)1/3+<a+bxz>22/3
((1—\/?) a1/3—(a+bx2)1/3)

1+\/?) al/3 - (a+bx2>1/3

(1—\/?) al/3 - (a+bx2)1/3

EllipticF[ArcSin|

|, -7+4+3] /

31/3 (a1/3_ (a+bx2)1/3)

((1—\/?) al/3 - (a+bx2)1/3)2

935 b? x

Result (type 5, 90 leaves):
1

3|16a®x+111a2bx>+150ab? x° +
2/3
935b (a+bx2>
s 5 R x2)2/3 ) 1 2 3 bx?
55b3x’ -16a3x |1+ Hypergeometric2F1| ~, —, =, - —|
a 2 3 2 a
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Problem 698: Result unnecessarily involves higher level functions.

J(a+bx2)4/3 dx

Optimal (type 4, 285 leaves, 4 steps):
Eax (a+bx2)1/3+ ix (a+bx2)4/3—
55 11

16 33/4/2 /3 a2 (a1/3— (a+bx2>1/3) a2/3 4 a1/3 (a+bx2)1/3+ <a+bx2)2/3

((1—\/?) al/3 - (a+bx2)1/3)2

1+\E) al/3 _ (a+bx2)1/3

EllipticF[ArcSin| |, -7+4+/3] /
(1—\/?) al/3 _ (a+bx2)1/3
al’3 (31’3 _ (a + b x2 1/3
55bx |- ( < ) )
((1—\/?) al/3 - (a+bx2)1/3)2
Result (type 5, 76 leaves):
.
55 (a+bx?)??
x2)?/3 1 2 3 bx?
[39 a’?x+54abx>+15b2x°+16a%x |1+ ] Hypergeometric2F1[~, —, =, - —|
a 2 3 2 a

Problem 699: Result unnecessarily involves higher level functions.

J(a+bx2)‘”3

2

dx

X

Optimal (type 4, 280 leaves, 4 steps):

b x2 4/3

§bx (a+bx?)??- 7(a+ x)
5 X

v IS P LN Y RN Y T

((1—\/?) al/3 - (a+bx2)1/3)2

(1+\E) al/3 - (a+bx2)1/3
(1—\/?) al/3 - (a+bx2)1/3

EllipticF [ArcSin|

|, -7+4+/3] /

al/3 (a1/37 (a+bx2)1/3)

((1—\/?) al/’3 (a+bx2>1/3)2

5 31/4 X
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Result (type 5, 78 leaves):

a 3bx
-—+

X 5

+bx2\2/3 . b x?
16abx (%) Hyper‘geometr‘1c2F1[i, %, %, - X ]

(a+bx2) s

15 (a+bx2)2/3

Problem 700: Result unnecessarily involves higher level functions.

dx

(a +b XZ) 4/3
J x4
Optimal (type 4, 284 leaves, 4 steps):

8b(a+bx2)¥?  (a+bx2)*?

9 x 3x3

a%/3 4 al/3 (a+bx2)1/3+ (a+bx2)2/3

((1—\/?) al/3 - (a+bx2)1/3)2

1642-+3 b (a1/3— (a+bx2)1/3)

(1+\E) al/3 - (a+bx2)1/3

(1—\/?) al/3 - (a+bx2)1/3

EllipticF [ArcSin|

|, -7+4+/3] /

al/3 (a1/37 (a+bx2)1/3)

((1—\/?) al/3 - (a+bx2>1/3)2

9 31/4 X

Result (type 5, 80 leaves):
1

27 x3 (a+bx2)2/3

2 bXZ

3
)

—9a%2-42abx?*-33b%2x*+16b%2x* |1+

2/3 1
] Hypergeometric2fF1| -,
2

2
3

a

Problem 706: Result unnecessarily involves higher level functions.

1
J—dlx
X <a+bx2)1/3

Optimal (type 3, 86 leaves, 5steps):

13, [ . 2)1/3
\/3 ArcTan| ;;;ﬁ ] Log[x] 3log[al?- (a+bx?)'?]
- +

2 a1/3 2 a1/3 4 a1/3

Result (type 5, 48 leaves):

a \1/3 . 1 1 4 a
3 (1+ ﬁ) Hyper‘geometr*lczFl[;, 30 30 2]

2 (a+bx2)1/3
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Problem 707: Result unnecessarily involves higher level functions.

1
J—dlx
x3 (a+bx2)1/3

Optimal (type 3, 110leaves, 6 steps):

1/3, (a+b 2)1/3
(a+bx?)?? b ArcTan [ == 3;31,: ] blog[x] blog[al?- (a+bx?)
- - . -

2ax? 2+/3 a3 6 a%/3 4 3%/3

1/3]

Result (type 5, 69 leaves):

1/

2 a \3 5 i 11 2
-a-bx*+b (1+ bxz) X Hyper‘geometr*1c2F1[3, 3% 3?

2 ax? (a+bx2)1/3

Problem 708: Result unnecessarily involves higher level functions.

1
J—dlx
x5 (a+bx2)1/3

Optimal (type 3, 138leaves, 7 steps):

(a+bx2>2/3 b <a+bx2)2/3 bzAr‘CTan[al/B*Z a+bx2)1/3] , . s ,
V3 al/3 b2 Log[x] Log[a (a+bx )
- + + - +

4 ax* 3 a% x? 3./3 a7/3 9a7/3 6a’’/3

1/3}

Result (type 5, 82leaves):

)

[73a2+abx2+4b2x474b2 (1+
b x2

a \1/3 . 1 1
) x* Hypergeometric2F1[ =, =,
3

4 a
b x2 3 3

/

(12 a’x* (a+ bx2)1/3>

Problem 709: Result unnecessarily involves higher level functions.

4

X 3
J(a+bx2)1/3 ”

Optimal (type 4, 580 leaves, 6 steps):
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27ax(a+bx2)2/3 3 x3 (a+bx2)2/3 81 a2 x
- +

91 b? 13b _91b2((1_ﬁ)a1/3_<a+bX2)1/3)+

g1 31/4 TJ”/? 473 (a1/3—(a+bx2)1/3) a2/3 , al/3 (a+bx2>1/3+(a+bxz>2/3
((1—\/?) a1/3—(a+bx2>1/3)2

(1+\E) al/3 _ (a+bx2)1/3
(1—\/?) al/3 _ (a+bx2)1/3

EllipticE [ArcSin|

|, -7+4+/3] /

31/3 (a1/3— <a+bx2)1/3)

((1—\/?) al/3 - (a+bx2)1/3)2

182 b3 x

a2/3 , al/3 (a+bx2)1/3+ (a+bx2>2/3

((17\/?) al/3 _ (a+bx2)1/3)2

272 34372 (a2 - (a+bx?) Y7

=

+\/?) al/3 (a+bx2)1/3
7\5) al/3 _ (a+bx2)1/3

EllipticF [Ar‘cSin [

], -7+4+3] /

=

al/3 (31/3_ (a+bx2)1/3)

((17\/?) al/3 - (a+bx2)1/3)2

91 b3 x

Result (type 5, 79leaves):
1

91 b2 (a+bx2)1/3

2,1/3

b x

3(-9a?x-2abx3+7b2x*+9a%x |1+ H i 113 bx
ypergeometric2F1l [ s T T }
2

3 2

a

Problem 710: Result unnecessarily involves higher level functions.

2

X ax
J(a+bx2)l/3

Optimal (type 4, 556 leaves, 5 steps):
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3x(a+bx2)2/3 9ax
. _

7b 7b ((1-V/37] a3~ (a+bx?)'?]

g 3l/4 /2+\/? a4/3 (a1/3—(a+bx2)1/3) a?/3 4+ al/3 (a+bx2>1/3+(a+bx2>2/3
((1—ﬁ) a1/3'—(a+bx2)1/3)2

1+\E) al/3 _ (a+bx2)1/3

(1—\/?) al? - (a+bx?)??

EllipticE [ArcSin|

|, -7+4+/3] /

al/3 (a1/37 (a+bx2)1/3)
14b%x |- +

((1—\/?) al/3 _ (a+bx2)1/3)2

a2/3 ; gl/3 <a+bx2)1/3+ <a+bx2)2/3

((17\5) al/3 _ (a+bx2)1/3)2

3+/2 33/43%/3 (al/B— (a+bx2>1/3)

=

+\/?) al/3 (a+bx2)1/3
7\5) al/3 _ (a+bx2)1/3

EllipticF [Ar‘cSin [

], -7+4+3] /

=

31/3 (a1/3_ (a+bx2)1/3)

((17\/?) al/3 _ (a+bx2)1/3)2

7b%x |-

Result (type 5, 62 leaves):

3 X

13
a+bx?-a (1+ ba—"z> Hyper‘geometr‘icZFl[i, i, i, - b"z])

7b (a+bx2)1/3

Problem 711: Result unnecessarily involves higher level functions.

Y
j(aerXZ)l/3

Optimal (type 4, 529 leaves, 4 steps):
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3 X

- +

(17\5) al? - (a+bx?)'?

a2/3 , al/3 (a+bx2)1/3+ (a+bx2)2/3

33442443 a2 (a2 (ar b))

((17\/?) al/3 _ <a+bx2)1/3)2

=

[ ( +\/?) al? - (a+bx?)??
(1—\5) al/3 - (a+bx2)1/3

EllipticE [Ar‘cSin

|, -7+4+3] /

al/3 (31/3_ (a+bx2>1/3)

((17\/?) al/3 - (a+bx2)1/3)2

2bx |-

a?/3 4+ al/3 (a+bx2)1/3+ (a+bx2)2/3

( 1—\/?) al/3 - (a+bx2)1/3)2

(1+\/?) al/3 - (a+bx2>1/3
(1—\/?) al/3 - (a+bx2)1/3

2 33/4 5173 (a1/3_ (a+bx2)1/3)

EllipticF[ArcSin|

|, -7+4+3] /

al/3 (31/3_ (a+bx2)1/3)

((1—\/?) al/3 (a+bx2)1/3)2

bx |-

Result (type 5, 47 leaves):

a:bx2\1/3 : i1 3 bx?
x( . ) Hyper‘geometr1c2F1[3, 5 27 T 4 ]

(a+bx2>1/3

Problem 712: Result unnecessarily involves higher level functions.

J;dx
x2 (a+bx2)1/3

Optimal (type 4, 546 leaves, 5steps):
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b22/3
_(a+ x) ) b x X

ax a((l—ﬁ) a1/3—(a+bx2)1/3)

a??+a'? (a+bx?)Y? 4 (a+bx?)??

((1—%?) al/3 - <a+bx2)1/3’)2

31/44/2+4/3 (a1/3— (a+bx2)1/3)

(1+\E) al/3 _ (a+bx2)1/3
(1—\/?) al/3 - (a+bx2)1/3

EllipticE [ArcSin|

|, -7+4+/3] /

31/3 (a1/3— (a+bx2)1/3)

((1—\/?) al/3 _ (a+bx2)1/3)2

2a2/3x

a2/3 , gl/3 (a+bx2>1/3+ (a+bx2)2/3

((17\/?) al/’3 - <a+bx2)1/3)2

V2 (a1/37 (a+bx2)1/3)

=

+\/?) al/3 (a+bx2)1/3
7\5) al/3 _ (a+bx2)1/3

EllipticF [Ar‘cSin [

], -7+4+3] /

=

al/3 (31/3_ (a+bx2)1/3)

((17\/?) al/3 - (a+bx2)1/3)2

31/4 a2/3 X

Result (type 5, 69 leaves):

-3 (a+bx?) +bx? (1+ %)1/3 Hypergeometric2fFl[ 2, 2, 2, X

3ax (a+bx2)1/3

Problem 713: Result unnecessarily involves higher level functions.

1
J—dlx
x4 (a+bx2)1/3

Optimal (type 4, 578 leaves, 6 steps):
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(a+bx2)2/3 5b(a+bx2)2/3 5 b2 x
_ . N _

3ax? 9a%x 932((1—\/?)a1/3—<a+bx2)1/3)

a%/3 1 al/3 (a+bx2)1/3+ (a+bx2)2/3

((1—\/?) al/’3 (a+bx2)1/3)2

52+v/3 b (a1/3— (a+bx2)1/3)

1+\E) al/3 _ (a+bx2)1/3

(1—\/?) al/3 - (a+bx2)1/3

EllipticE [ArcSin|

|, -7+4+/3] /

31/3 (a1/3 B <a+ bxz)l/S)
6 3342353y |_ .

((1—\/?) al/3 _ (a+bx2)1/3’)2

a2/3 ; gl/3 (a+bx2)1/3+ <a+bx2)2/3

5ﬁb(a1/37(a+bx2)1/3 2
((1—\5) al’?- (a+bx?) )

—_

=

+\/?) al/3 (a+bx2)1/3
7\5) al/3 _ (a+bx2)1/3

EllipticF [Ar‘cSin [

], -7+4+3] /

=

31/3 (a1/3_ (a+bx2)1/3)

((17\5) al/3 _ (a+bx2)1/3)2

9 31/4 a5/3X

Result (type 5, 83 leaves):
X2
1+

1/3
1

[—9a2+6a bx2+15b2 x* - 5 b2 x ] Hyper‘geometr‘iCZFl[—, 5 T ——]
2

a
27a%x3 (a+bx2)Y3
( )

Problem 718: Result unnecessarily involves higher level functions.

1
J—dlx
X <a+bx2)2/3

Optimal (type 3, 86 leaves, 5 steps):

/3 ArcTan|? 3;31/)3( ] Log[x] 3Llog[al?- (a+bx?)
- +

2a2/3 2a2/3 4a2/3

1/3}

Result (type 5, 48 leaves):

3 (1+ L)ZG Hyper‘geometr‘iCZFl[f, % -

b x?

4(a+bx2)2/3



Mathematica 11.3 Integration Test Results for 1.1.2.2 (¢ x)~m (a+b x~2)~p.nb | 53

Problem 719: Result unnecessarily involves higher level functions.

1
J—dlx
x3 (a+bx2)2/3

Optimal (type 3, 107 leaves, 6 steps):

1/3, ( +b 2)1/3
(a+bx?)'? bArcTan [ ® 3;31,: ] bLlog(x] blog[al?- (a+bx?)'?]
- . . -

23 x2 /3 253 3 35/3 2 35/3

Result (type 5, 69 leaves):

2/

2 a (23 i R
-a-bx*+b (1+ bxz) X Hyper‘geometr‘lc2F1[3, 3% 3

2 ax? (a+bx2)2/3

Problem 720: Result unnecessarily involves higher level functions.

1
J—dlx
x5 (a+bx2)2/3

Optimal (type 3, 138leaves, 7 steps):
(a+bx?)*? 5b (a+bx?)'?
_ N _
4 ax* 12 a% x?

5 al/3.2 (a+bx2)Y/3
5b Ar‘cTan[ N ] 5b2Log[x] 5b? Log[a1/3— (a+bx2)1/3}
- +

6/3 a8/3 18 a8/3 12 a8/3

Result (type 5, 83 leaves):

2/3

[—3a2+2abx2+5b2x"'—5b2 [1+

2
x* Hypergeometric2F1[ =,
3

RN
.
w |
-
|
(on

x |
N

—

b x2
(12 a’ x4 (a + bx2)2/3)

Problem 721: Result unnecessarily involves higher level functions.

4

B S
J(a+bx2)2/3

Optimal (type 4, 293 leaves, 4 steps):
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27 ax (a+bx2)1/3 3 x3 (a+bx2)1/3
_ . _

55 b? 11b

a%/3 4 al/3 (a+bx2)1/3+ (a+bx2)2/3

((1—\/?) al/3 - (a+bx2)1/3)2

27 3¥44/2-+/3 a? (a1/3—(a+bx2>1/3)

1+\E) al/3 _ (a+bx2)1/3

(1—\/?) al/3 - (a+bx2)1/3

EllipticF [ArcSin|

|, -7+4+/3] /

al/3 (a1/37 (a+bx2)1/3)

((1—\/?) al/3_ (a+bx2)1/3)2

55 b3 x

Result (type 5, 79 leaves):
1

55b% (a+bx?)*?

x2 3 b x2

2/3 1 2
1+ ] Hypergeometric2F1| ~, =, =, - —|
2 3

3 [—9a2x—4abx3+5b2x5+9a2x

N
Q

a

Problem 722: Result unnecessarily involves higher level functions.

2

X g
J(a+bx2)2/3 g

Optimal (type 4, 269 leaves, 3 steps):

3X(:’:‘|+bx2>1/3 aZ/3 4 a1/3 (a+bx2)1/3+(a+bx2)2/3

—Sb +13.3¥44)2-4/3 a(al/S—(a+bx2)1/3) e
((l—ﬁ)a1/3—(a+bx2) )

1+\/?) a1/3—(a+bx2)1/3

EllipticF[ArcSin|
(1—\5) al/s (a+bx2)1/3

|, -7+4+3] /

a1/3 (a1/3_ (a+bx2)1/3)

((1—\/?) al/3 - (a+bx2)1/3)2

5bZx | -

Result (type 5, 62 leaves):

3 X

2/3 .
a+bx?-a (1+ b%) Hyper‘geometr‘1c2F1[§, f, %, —M])

5b (a+bx?)??
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Problem 723: Result unnecessarily involves higher level functions.

_ 1 a4
J(a+bx2)2/3

Optimal (type 4, 246 leaves, 2 steps):

a2/3 4 al/3 (a+bx2)1/3+ (a+bx2)2/3

((1—\/?) al/3_ (a+bx2>1/3)2

O P R A

1+\/?) at?- (a+bx?)*?

(17\/?) al/3_ (a+bx2)1/3

EllipticF [Ar‘cSin [

|, -7+4+/3] /

31/3 (a1/3— (a+bx2)1/3)

((17\/?) al/3 _ (a+bx2)1/3)2

bx |-

Result (type 5, 47 leaves):
atbx? | 2/3 . i 2 3 bx?
X (T) Hyper‘geometr‘1c2F1[;, I - ]

(a +b X2>2/3

a

Problem 724: Result unnecessarily involves higher level functions.

1
J—dlx
x2 (a+bx2)2/3

Optimal (type 4, 265 leaves, 3 steps):

b x2 1/3
_7(a+ x) +\2-+/3 (a1/3—(a+bx2)1/3)

ax

a%/3 4 a1/3 <a+bX2)l/3+ (a+bx2)2/3

((1—\/?) al’3 (a+bx2)1/3)2

1+\/?) al/3 - (a+bx2>1/3

(1—\/?) at? - (a+bx?)'?

EllipticF[ArcSin|

|, -7+4+3] /

al/3 (al/s_ (a+bx2)1/3)

((1—\/?) al/3 - (a+bx2)1/3)2

31/4

ax

Result (type 5, 70leaves):

2 2 bx?)2/3 : 12 3 _bxX
-3 (a+bx?) -bx (1+ 2 ) Hyper‘geometr1c2F1[2, vl ]

3ax <a+bx2)2/3
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Problem 725: Result unnecessarily involves higher level functions.
1
——dx
Jx4 (a+bx?)??

Optimal (type 4, 293 leaves, 4 steps):
(a+bx?)*? 7b (a+bx2)?
- +

3ax3 9a%x

a%/3 1+ al/3 (a+bx2)1/3+ (a+bx2)2/3

A ((1-v3) a3 - (a+bx2)?)?

1+\/?) al/3 _ (a+bx2)1/3

(17\/?) al/3 (a+bx2)1/3

EllipticF[ArcSin|

|, -7+4+3] /

al/3 (a1/3_ (a+bx2)1/3)

((1—\/?) al/3 - (a+bx2)1/3)2

9 31/4 aZ X

Result (type 5, 83 leaves):

2

~9a2+12abx?2+21b2x*+7b%2x* |1+

2/3 . 1 2 3 bx?
Hypergeometric2F1[ =, =, =, - —| /
a 2

27a2x3 (a+bx?)??3
( )

Problem 730: Result unnecessarily involves higher level functions.

1
J—dlx
X (a+bx2)4/3

Optimal (type 3, 104 leaves, 6 steps):

al/3.2 (a+bx2)Y/3
3 V3 ArcTan| 73 ais ] Log[x] 3Llog[al?- (a+bx2)'?]
+ - +
2a (a+bx?)'? 2a%3 2a%3 4 a%/3

Result (type 5, 55 leaves):

1/

3.3 (1+ ;7) 3Hyper‘geometr‘icZFl[i, el

2a (a+bx2)1/3

Problem 731: Result unnecessarily involves higher level functions.

J;dx
x3 (a+bx2)4/3
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Optimal (type 3, 123 leaves, 7 steps):
2b 1

a? <a+bx2)1/3 2 ax? <a+bx2)1/3

1/3, [ N 211/3
2bAr‘cTan[a \Zgaa?/: } 2bLog[x] bLog[alB— (a+bx2)1/3}
+ _

\/?a7/3 337/3 a’/3

Result (type 5, 70leaves):

1/3
—a-4bx2+4b (1+b37) Py Hyper‘geometr‘icZFl[i, i, 2, -2

2 a2 x2 (a+bx2)1/3

Problem 732: Result unnecessarily involves higher level functions.
1
— dXx
st (a+bx2)4/3

Optimal (type 3, 159 leaves, 8 steps):
7 b2 1 7b
32° (a+bx?)? 4ax* (a+bx?)*? 12a2x% (a+bx?)?

2 a'/3:2 (a+b x?) 3
7b? ArcTan | 3 a1 I 7w Log[x] 7b*Log[a'?- (a+bx?)"?]
- +

3./3 al0/3 9 gte/3 6 alo/3

Result (type 5, 83 leaves):

1/3

[-3a2+7abx2+28b2x4-28b2 [1+

X ) 1 1 4 a
x* Hypergeometric2F1| =, =, —, ——})/
b x? 3 3 3

12a3x* (a+bx2)Y3
( )

Problem 733: Result unnecessarily involves higher level functions.

4
J(a+bx2)4/3 o

Optimal (type 4, 577 leaves, 6 steps):
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3x3 27x<a+bx2)2/3 81 a X
+ +
2b<a+bx2)1/3 14 b2 14b2((1—\/?) a1/3_(a+bxz>1/3)

g1 31/4 TJ”/? 473 (a1/3—(a+bx2)1/3) a2/3 , al/3 (a+bx2>1/3+(a+bxz>2/3
((1—\/?) a1/3—(a+bx2>1/3)2

(1+\E) al/3 _ (a+bx2)1/3
(1—\/?) al/3 - (a+bx2)1/3

EllipticE [ArcSin|

|, -7+4+/3] /

al/3 (a1/37 (a+bx2)1/3)
28b3x |- +

((1—\/?) al/3 _ (a+bx2)1/3)2

a2/3 ; gl/3 (a+bx2)1/3+ <a+bx2)2/3

((17\5) al/3 _ (a+bx2)1/3)2

27 . 33/4 g4/3 (a1/3 B (a + bx2>1/3)

(1+\/?) al/3 (a+bx2)1/3
(17\5) al/3 _ (a+bx2)1/3

EllipticF [Ar‘cSin [

], -7+4+3] /

al/3 (a1/3_ (a+bx2)1/3)

((17\/?) al/3 _ <a+bx2)1/3)2

72 b3x

Result (type 5, 65leaves):

a

1/3
3x ([9a+2bx?-9a <1+ ﬁ) Hyper‘geometr‘icZFlE, i, 3, 7""2])
a

14 b2 <a+bx2)1/3

Problem 734: Result unnecessarily involves higher level functions.

2

X ax
J(a+bx2)4/3

Optimal (type 4, 553 leaves, 5steps):
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3 X 9 x

- - +

2b <a+bx2)1/3 2b ((17\/?> al/3_ (a+bx2>1/3)

o 3u/e /72+\/? A1/3 (a1/37(a+bx2)1/3) a?/3 4 al/3 (a+bx2>1/3+(a+bx2>2/3
((17\/?) a1/3—<a+bx2)1/3)2

=

[ ( +\/?) al? - (a+bx?)??
(1—\5) al/3 - (a+bx2)1/3

EllipticE [Ar‘cSin

|, -7+4+3] /

31/3 (a1/3_ (a+bx2)1/3)

((17\/?) al/3 _ (a+bx2)1/3)2

4b%*x |-

a?/3 4 gl/3 (a+bx2)1/3+ (a+bx2)2/3

((1—\/?) al’3 - (a+bx2)1/3)2

3 33/441/3 (al/s _ (a+ bX2)1/3)

(1+\/?) al/3 - (a+bx2>1/3
(1—\/?) al/3 - (a+bx2)1/3

EllipticF[ArcSin|

|, -7+4+3] /

al/3 (a1/3— (a+bx2)1/3)

((1—ﬁ) al/3 - (a+bx2)1/3)2

V2 bix |-

Result (type 5, 55leaves):

3 X

2\1/3 . 2
-1+ (1+ bTX) Hyper‘geometr‘1c2F1[i, i, 3, —bi])

a

2b (a+bx2)?

Problem 735: Result unnecessarily involves higher level functions.

g
J(a+bxz)4/3 g

Optimal (type 4, 552 leaves, 5steps):
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3 X 3x
+
2a(a+bx2>1/3 23((1,\/?) al/B—(a+bx2)1/3)

a2/3 4 gl/3 (a+bx2)1/3+ <a+bx2)2/3

((1—\5) al/3 _ (a+bx2)1/3)2

33442443 (a¥?- (ab3?) )

[ (1+\/?) al? - (a+bx?)??
(1—\5) al/3 _ (a+bx2)1/3

EllipticE [Ar‘cSin

|, -7+4+3] /

al/3 (a1/3— (a+bx2)1/3)
4a%*3bx |- +

((1—\5) al/3 _ (a+bx2)1/3)2

a?/3 4 gl/3 (a+bx2)l/3+ (a+bx2)2/3

((1—\/?) al’3 (a+bx2)1/3)2

33/4 (al/s _ (a+bx2)1/3)

(1+\/?) al/3 - (a+bx2>1/3
—\/?) al/3 - (a+bx2)1/3

EllipticF[ArcSin|

|, -7+4+3] /

=

31/3 (a1/3_ (a+bx2)1/3)

((1—\/?) al/3 - (a+bx2)1/3)2

V2 a?3bx

Result (type 5, 58 leaves):

bx2)1/3 ; 11 3 _bx
3x—x(1+ . ) Hyper‘geometr1c2F1[3, 5 50 T, ]

2a (a+bx2)1/3

Problem 736: Result unnecessarily involves higher level functions.

J;dx
x2 (a+bx2)4/3

Optimal (type 4, 571 leaves, 6 steps):
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3 5<a+bx2)2/3 5bx

- - +

2ax (a+bx?)'? 2a*x ZaZ((l—ﬁ) al/s—(a+bx2)1/3)

a?/3 4 al/3 (a+bx2)1/3+ <a+bx2)2/3

((1—\/?) al/3 _ (a+bx2)1/3)2

5 3V44/2+4/3 (a1/3—(a+bx2>1/3)

(1+\E) al/3 _ (a+bx2)1/3
(1—\/?) al/3 - (a+bx2)1/3

EllipticE [ArcSin|

|, -7+4+/3] /

31/3 (a1/3— (a+bx2)1/3)

1—\/? al/3 - (a+bx2)1/3)2

43°3x

a2/3 , gl/3 a+bx2)1/3+ (a+bx2)2/3

a1/3— (a+bx2)l/3)2

5 (a1/3 a+bx 1/3

(1+\/_ al/3 (a+bx2)1/3
(1 \ﬁ)al/3 (a+bx2)1/3

E111pt1cF Arc51n

], -7+4+3] /

al/3 (31/3_ (a+bx2)1/3)

((1—\5) al/3 - (a+bx2>1/3)2

A /2 31/4 a5/3 X

Result (type 5, 70 leaves):

1/3
~6a-15bx2+5bx? (1+ b{) Hyper‘geometr‘icZFl[%, %, %, —M]

6 a2 x (a+bx2)1/3

Problem 737: Result unnecessarily involves higher level functions.

J;dx
x4 (a+bx2)4/3

Optimal (type 4, 599 leaves, 7 steps):
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3 11 (a+bx2)2/3 55b(a+bx2)2/3 55 b2 x

- +

.
2ax? (a+bx2)1/3 6 a2 x3 18 a3 x 18a3((1—\/?) a1/3—(a+bx2)1/3)

5 /72+\/? b(a1/3—(a+bx2)1/3) a2/3 , al/3 <a+bx2)1/3+(a+bx2)2/3
((1—\/?) al/f‘—(a+bx2)1/3)2

(1+\E) al/3 _ (a+bx2)1/3
(1—\/?) al/3 - (a+bx2)1/3

EllipticE [ArcSin|

|, -7+4+/3] /

al/3 (a1/37 (a+bx2)1/3)
12 33/4 a3/3 X _ +

((1—\/?) al/3_ (a+bx2)1/3)2

a2/3 ; al/3 (a+bx2>1/3+ (a+bx2>2/3

((17\/?) al/’3_ (a+bx2)1/3)2

55b (a1/37 (a+bx2)1/3)

=

+\/?) al/3 (a+bx2)1/3
7\5) al/3 _ (a+bx2)1/3

EllipticF [Ar‘cSin [

], -7+4+3] /

=

al/3 (31/3_ (a+bx2)1/3)

((17\/?) al/3 - (a+bx2)1/3)2

9 ./2 31/4 a8/3X

Result (type 5, 83 leaves):
x2\1/3 . 1 1 3 b x2
Hypergeometric2F1| ~, —, =, - —|
3 2 2 a

[—1832+66abx2+165b2x4—55b2x4 (1+

/

a
54a3x3 (a+bx2)Y3
( )

Problem 738: Result unnecessarily involves higher level functions.
J(cx)”/3 <a+bx2)1/3 dx

Optimal (type 3, 275leaves, 12 steps):

5a2c3 (cx)43 (a+bx2)1/3 ac (cx)les (a+bx2)1/3
- +

+
108 b? 36b
c2/3, 207 (ex)?3
1/3  5a3cl¥/3 Ar‘cTan[w]
(cx)*/3 (a+bx?) /3 3
6C 54 /3 b8/3
1/3 2/3 2/3 4/3 1/3 -2/3 2/3
5 g3 c13/3 Log[c2/3—b CX)/ } 5 33 c13/3 Log[c4/3+b <CX>/ L e (CX/) }
(a+bx?)'/? (a+bx?)?/? (arbx2)?/?

+

162 b8/3 324 b8/3
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Result (type 5, 98 leaves):

[c3 (cx)*?|-5a3-2a’bx*+21ab?x*+18b3>x° +

2/3

b x? .
Hypergeometric2F1 [

2 5 b x2
> T T ’—]
3 3

5a3 [1+
a

w | N

/ (108 b2 (a+ bx2)2/3)

a

Problem 739: Result unnecessarily involves higher level functions.

J(cx)”3 (a+bx2)1/3 dx

Optimal (type 3, 244 leaves, 11 steps):

/2 2b1/3 y2/3
CZ/3+ (cx)
(a+bx?) Y3 ]

V3 /3

2 .7/3
ac(cx)“/3(a+bx2>1/3 (cx)w/3(a+bx2)1/3 a“ ¢ Ar‘cTan[

+ + +
12b 4c 63 b5/3
1/3 2/3 2/3 4/3 1/3 2/3 2/3
32 c7/3 Log[c2/3—b'/ (CX);’ } a2 c7/3 Log[c4/3+b’ (CX);’ I ik (CX/)/ }
(a+bx2)1/3 (a+bx2)2’3 (a»fbxz)l/3
18 b5/3 36 b5/3

Result (type 5, 83 leaves):
1

12 b (a+bx2)2/3

bX2 2/3

a

¢ (cx)43

, 2 2
Hypergeometric2F1[ =, =,
3 3

a’+4abx?+3b%x*-a? (1+

Problem 740: Result unnecessarily involves higher level functions.

J(cx)l/3 (a+bx2)1/3 dx

Optimal (type 3, 211 leaves, 10 steps):

CZ/3+ 2b1/3 (cx)2/3

1/3 (arbx?) Y2
(c x)4/3 (a+bx2)1/3 ) ac Ar‘cTan[——ﬁcm ] )
2c¢C 2+/3 p2/3
acl/s Log [C2/3 _ M] acl/3 Log [C4/3 . b2/ (c x)4///3 . pl/3 c2/3 <CX/)2/3 ]
(a+b Xz)l/3 (a+b X2>2/3 (a+bx2)1/3
6 b2/3 " 12 b2/3
Result (type 5, 68 leaves):
1 13 5 x2)?/3 _ 2 2 5 bx?
——x (cX) 2 (a+bx*) +a |1+ Hypergeometric2F1[ =, =, =, - —|
4 (a+bx?)?? a 3 3 3 a
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Problem 741: Result unnecessarily involves higher level functions.

(a+bx?)??
J ST ax
(€ Xx) 5/3
Optimal (type 3, 208 leaves, 10 steps):

CZ//3+ 2bY/3 (cx)?/3

a:bx?)'/?
3 (a+bx2)1/3 /3 b3 ArcTan| ﬁ:’w ]

2c¢c (CX>2/3 2 ¢c5/3

1/3 2/3 2/3 4/3 1/3 2/3 2/3
pl/3 Log[c2/3— b™/> (e x) ] pl/3 Log{c‘”g y B e bR (ex) Y }

(a*bxz)l/s (a+bxz)z/3 (asbx?)?/?
2 ¢5/3 4 c5/3
Result (type 5, 72leaves):
2)2/3 2 2 5 bx?
X |-6(a+bx?) +3bx? (1+ J Hypergeometric2F1[ =, =, =, - —| /
a 3 3 3 a

(4 (cx)>/3 (a+bx2)2/3)

Problem 746: Result unnecessarily involves higher level functions.

J(c x) 1073 (a +bx2)1/3 dx

Optimal (type 4, 451 leaves, 6 steps):

14a2c3 (cx)¥3 (a+bx?)*?  2ac (cx)73? (a+bx2)?
- +

135 b2 45b

(cx)13/3 a+bx? 1/3 bl/3 (¢ x)2/3
( ) +]7a%c”3 (cx)t3 (a+bx2)1/3 c2/3—#
5c <a+bx2)1/3

2/3 4/3 1/3 c2/3 2/3 1-4/37) b'/3 (cx)2/3
c4/3 4 b2%/3 (cx) " b2 /2 (ex)?/ c2/3 _

b x2) Y3 bx2) Y3 bx2) Y3 1
(2+0x%) (a+0x') EllipticF [ArcCos | (a-0x’) ], = (2 +4/3 ) ] /
23 (L3 b2 (cx)? ) 2 273 1+4/37) b3 (cx)?/3 4
c _

- (a+b xz)l/3 (a+b xz)l//3

1/3 2/3
pl/3 (cx)2/3 (C2/3_ b%/? (cx) )

(a+b xz)l’/3

135 - 31/4p?

/3\ 2
144/3 b1/3(cx)2/3
(a+bx?)'? [c2/3

(a+b xz)l/3

Result (type 5, 98 leaves):
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[c3 (cx)¥3|-14a%-8a?bx?+33ab?x*+27b3x5+

2

2/3 1 2 7
3 .
14 a (1+ ] Hyper‘geometr-lc2F1[—, 5 T~ }
6 3 6

a

]/ (135 b? <a+bx2)2/3)

a

Problem 747: Result unnecessarily involves higher level functions.

J(c x)4/3 (a+bx2)1/3 dx

Optimal (type 4, 418 leaves, 5steps):

2ac (ex)¥3 (a+bx?)¥?  (cx)73 (a+bx?)?

+ _
9b 3c
4/3 b¥/3 (cx)*/3 N bY/2 ¢/ (cx)?/?
b1/3 (C X)2/3 a+b x2 2/3 a+b x2 1/3
ac1/3 (CX)1/3 (a+bx2>1/3 c2/37 ( ) < )
(a+bx2>1/3 23 144/3 ) bY/3 (cx)?/3 ) 2
C —
(a+bx2)1/3

1/3 2/3
23 1-+/3 | bY/3 (cx)¥
(a+bx2)1/3

1
EllipticF|[ArcCos| y
) 1++/3 ) bY/3 (cx) /3 4
c2/3 ( )

- (a+bx?) 3

(2+\/?)} /

/3 2/3
bl/3 (¢ x)2/3 (c2/3 B %c_zx;l/;g)
a+b X
9 31/4 b

_ : —
1+4/3 | bY/3 (cx) %3
(a+bx2)1/3 (c2/3

(a+b x?) /3

Result (type 5, 85leaves):
.
9b (a+bx?)*?

2
1/3 X

¢ (cXx) s T

2/3
) Hypergeometric2Fi |

2a2+5abx?+3b2x*-2a? [1+

A |
|
o |~
.
|

a

Problem 748: Result unnecessarily involves higher level functions.

dx

J(a+bx2)1/3

(C X)2/3

Optimal (type 4, 381 leaves, 4 steps):
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(cx)1/3 (a+bx2)1/3 bt/3 (cx)?/3

(a+bx2>1/3

+ | (ex)1/3 (a+bx2)1/3 (c2/3
C

/ / 3 ) p1/3 2/3
C4/3 N bz//z (CX)4/3 . b1/3 CZ/B (CX)Z/3 C2/3 B 1-+/3 b1/ (CX) /
(a+b xz)z/3 (a+b xz)l/3 (a+b xz)l//3

EllipticF [ArcCos | s

1
23 23 b (cx)¥? J 2 s 1] ex 4

o (abe) (asbx2) V3

2+v3)]]/

1/3 2/3
pl/3 (cx)2/3 (cz/s_ b (ex)¥

(a+b xz)l/3

31/4 C5/3

/ / 2
1++/3 ) b3 (cx)?/3
(a+ bxz)l/3 (c2/3 -

(a+b Xz) Y3

Result (type 5, 63 leaves):

) bx2 ) 2/3 . 1 2 bx?
X |a+bx*+2a (1+ . ) Hyper‘geometr*1c2F1[6, 32 6

(cx)2/3 (a+bx2)2/3

Problem 749: Result unnecessarily involves higher level functions.

dx

J(a+bx2)1/3

(C X)8/3

Optimal (type 4, 391 leaves, 4 steps):
3 (a +b X2> 173

-+ |3¥%p (cx)1/3 (a+bx2)1/3 c?/3
5c¢ (cx)>/3

b1/3 (C X)2/3

(a+bx2)1/3

cA/3 b2/3 (cx)4/3 bY/3 /3 (cx)¥/? c2/3 1-+/3 | bY/3 (cx)¥3
+ + - -
(a+bx2)2/3 (a+bx2)1/3 (a+b XZ)I//3

1
EllipticF [ArcCos | ], =
C2/3 - 1++/3 | bY/3 (c x)z/3 J 2 C2/3 B 14+/3 pl/3 (cx)z/3 4

(asbx2)?? (asbx?)¥?

(2+ﬁ)] /

1/3 2/3

pl/3 (cx)2/3 c2/3 _ bY? (cx /
(a+bx?)¥/?

1+4/3 ) bY/3 (cx) /3 ] 2

(a+b xz)l/3

11/3

5ac

(a+bx2)1/3 [c2/3

Result (type 5, 69 leaves):
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2/3
3x [a+bx2-2bx2 (1+ ba—"z> Hyper‘geometr‘icZFl[i, f, i, 7M])

5 (cx)®3 (a+bx?)??

Problem 750: Result unnecessarily involves higher level functions.

dx

(a+bx2)1/3
J (C X>14/3
Optimal (type 4, 422 leaves, 5steps):

3(a+bx?)’? &b (a+bx?)'?

11c (cx)/3  55ac3 (cx)°/3

4/3 . b2/3 (cx)%/3 . pl/3 c2/3 (CX)Z/’a

1/3 2/3 2/3 1/3
33402 (cx)13 (a s b)Y | c2s o (X ] el
(a +b X2> 173 23 [1V3 ) 62 (cx)? 2
C —
(a+bx2)1/3

( _ 1/3 2/3
C2/37 1-/3 | b (cx)

(a+bx?) /3

1
/: }J
1/3 2/3
23 1++/3 ) b3 (cx) 4

(a+b Xz) 1/3

EllipticF [ArcCos|

(2+v3)]|/

1/3 2/3
pl/3 (CX)2/3 (C2/3 b cx)¥

a+b x?) %3
55 aZ C17/3 < )

p P 2
1+4/3 ) b3 (cx)?/3
(a+ bx2)*? [c2/3 -

(a+b Xz) 1/3

Result (type 5, 93 leaves):

2
1+

2/3 1 2 7
) Hypergeometric2F1[~, =, —, - —|
6 6

a

3 (cx)¥3 [5a2+7abx2+2b2x4+6b2x4

(55ac5x4 (a+bx2)2/3)]

Problem 754: Result unnecessarily involves higher level functions.

j(cx)”/3 (a+bx2)4/3 dx

Optimal (type 3, 303 leaves, 13 steps):
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5a%c? (cx)?? (a+bx?)Y?  a?c (cx)¥®3 (a+bx2)?
- + +

324 b? 108 b

/3, 2bY/3 (cx)/3

5a* c13/3 ArcTan [ ——=e |

a(cx)? (a+bx2)'? . (cx)/? (a+bx2)*? 73 ah
18 ¢ 8cC 162 /3 b8/3
534 c13/3 Lo [c2/3 b (ex) 3 } 5 a4 c13/3 | [c4/3 L P b2 (ex) }
g 2\1/3 g 212/3 2\1/3
(a+bx ) (a+bx ) / (a+bx ) /
+
486 b8/3 972 b8/3

Result (type 5, 109 leaves):

~10a*-4a%bx?>+123a2b?x*+198ab3x% +81b* x® +

2
Hyper‘geometr‘icZFl[E, 3, E, 7b_x} J ]/ (548 b* (a + bXZ)Z/s)
3 3 3 a

[c3 (c X)4/3

b X2 2/3

10 a* (1+
a

Problem 755: Result unnecessarily involves higher level functions.

J(cx)”3 (a+bx2)4/3 dx

Optimal (type 3, 272 leaves, 12 steps):

a?c (cx)*3 (a+bx?)? a(cx)193 (a+bx2)'?
+ +

27 b 9c

2/3.2 bl/3 (cx)2/3

2 a3 ¢7/3 ArcTan | ——x = ]

4
(CX)le/3 (a+bx2> 3 NEWSE
+ +
6c 27+/3 b°/3
2 a3 C7/3 LOg [C2/3 B bl/3 (cx 2/3 } a3 C7/3 LOg [C4/3 N p2/3 (cx)“/3 N p1/3 cz/3 (cx)2/3 }
(a+b xz)i//3 (a+b XZ)Z’/3 (a+b xz)lr’/3
81 b5/3 81 b5/3

Result (type 5, 96 leaves):

1
C (cx)43
54 b (a+bx2)2/3

x2

w N

2/3
2

2a°+17a’bx?>+24ab?x*+9b3>x% -2 a3 [1+ ] Hypergeometric2F1| =,
3

a

Problem 756: Result unnecessarily involves higher level functions.

J(cx)l/3 (a+bx2)4/3 dx

Optimal (type 3, 243 leaves, 11 steps):
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cz//3+ 2p1/3 (cx)?/3

a (cx)43 (a+bx2)1/3 (cx)43 (a+bx2)4/3 a? c1/3Ar~cTan[—M]

Ve
+ — —
3c 4c 34/3 b2/3

1/3 2/3 2/3 4/3 1/3 c2/3 2/3
32 c1/3 Log[c2/3 _ b (ex) /’ } a2 cl/3 Log[c4/3 i b%?> (cx) — 4 b%/> c% (cx’) / }

<a+bxz)1/3 (a+bxz)z/3 (a+b x2)1/3

+
9 b2/3 18 b2/3

Result (type 5, 83 leaves):
1

12 (a +b XZ) 2/3

2
X
(cx)¥3|7a?x+10abx>+3b2x>+2a%x |1+

2/3 2 2 5
] HypergeometricZFl[f, - —
3 3 3 a

a

Problem 757: Result unnecessarily involves higher level functions.

dx

J(a+bx2)4/3

(C X)5/3

Optimal (type 3, 233 leaves, 11 steps):
23, 26Y3 (cx)?/3

2b (cx)4/3 (a+bx2)1/3 3 (a+bx2)4/3 2ab1/3Ar‘cTan[—Mi}

\/?cz/s
c3 2c¢ (cx)¥3 /3 (53
1/3 2/3 2/3 4/3 1/3 2/3 2/3
2 abl/3 Log[c2/3—b (CX)/ ] abl/3 |_og[c4/3Jr b <CX>; n b7 c (cx’> ]
(a+bx2)Y/? (a+bx?)?/? (a+bx?)Y/?
+
3 c5/3 3 C5/3

Result (type 5, 83 leaves):

x2

x|-3a%?-2abx?+b®2x*+2abx? |1+

2/3
] Hypergeometric2Fi |

w N

2 5 L
a *37 37
(2(cx)5/3 (a+bx2)2/3)

Problem 758: Result unnecessarily involves higher level functions.

dx

J(a+bx2)4/3

(C X)11/3

Optimal (type 3, 234 leaves, 11 steps):

3b <a+bx2)1/3 3 (a+bx2)4/3 \/?b4/3ArcTan[%—v;jszsl’/3 }

2¢3 (CX>2/3 8c (CX)8/3 2 cl1/3

b4/3 LOg [C2/3 B pl/3 iCXlz/g ] b4/3 LOg [C4/3 . p2/3 (CX)A/s . pl/3 c2/3 (cx)z//3 }

(a+b xz)l’/3 (a+b xz)z/3 (a+b xz)l//3

+
2 C11/3 4C11/3

| 69



70 | Mathematica 11.3 Integration Test Results for 1.1.2.2 (¢ x)”m (a+b x~2)~p.nb

Result (type 5, 83 leaves):

22/3 . 2 2 5 b x2
Hyper‘geometr‘1c2F1[*, 5 T 77]

3 3 3 a

-||3x|a®+6abx?+5b%2x*-2b2x* |1+

/

a

(8 (cx)/3 (a+bx2>2/3)]

Problem 762: Result unnecessarily involves higher level functions.

J(cx)m/3 <a+bx2)4/3 dx

Optimal (type 4, 479 leaves, 7 steps):

16a°c (cx)¥3 (a+bx2)*? 16a’c (cx)”? (a+bx?)??
- +

N
405 b? 945 b
8a (cx)13/3 (a+bx2)1/3 (cx)13/3 (a+bx2>4/3
+ +
105 ¢ 7c

/ / / /-
43, b2/3 (cx)%/3 N bl/3 /3 (cx)2/3

1/3 2/3 /
823 73 (cx)1/3 (a+bx2)1/3 23 b (cX) (asbx2)?? (a+bx?)¥/?
(a +b XZ) 1/3 ) 143 ) b2 (cx) /2 ) 2
c /3
(a+b xz)l/3
273 1-4/37) bY/3 (cx)¥/3
+b x? 1/3 1
EllipticF [Ar‘cCos[ (a-0x°) y — (2 +V3 ) } /
23 1++/3 ) bY/3 (cx) /3 4
(a+b xz)l/3

1/3 2/3
pl/3 (cx)2/3 (c2/3 _ b7 (ex)

(a+b xz)l/3

405 - 31/4 p?

, s 2
1++/3 | bY/3 (cx) %3
(a+bx2)1/3 [c2/3

(a+b xz)l/3
Result (type 5, 109 leaves):

[c3 (cx)¥3 |-112a*-64 a3 bx?+ 669 a’ b? x* + 1026 a b® x® + 405 b* x& +

x2 7 b x2
y T _7]
6 a

2/3
1
112 a* [1 + ] Hypergeometric2F1| —,

2
6 3

)/ (283562 (a+bx?)??)

a

Problem 763: Result unnecessarily involves higher level functions.

J(cx)‘”3 (a+bx2)4/3 dx

Optimal (type 4, 448 leaves, 6 steps):
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16a%c (cx)¥? (a+bx?)Y? 8a (cx)7? (a+bx?)¥?  (cx)73 (a+bx?)*?
+ + -

135b 45 ¢ 5c

2/3 4/3 1/3 2/3 2/3
C4/3 i b (cx) i b'/> ¢ (cx)“

1/3 2/3 / /
8 a2 c1/3 (CX)1/3 (a+bx2)1/3 23 b (cXx) (a+bx2)?? (a+bx?)Y/?
(a +b XZ) 1/3 23 1+/3 ) bY/3 (cx)?/3 2
(a+b x2>1/3
23 1-+/3 7] b3 (cx)?/?
atbx?)%/3 1
EllipticF[ArcCos| ( ) , = (2 ++/3 )} /
a3 (LB B ex)? 4
C - ,
(a+bx?)Y/?

1/3 2/3

pl/3 (c x)2/3 c2/3 _ bY/? (cx) .
(a+bx2)1/3

1:4/3 ) p1/3 (cx)z/3 J 2

(a+b xz)lr’/3

135  31/4p

(a+bx2>1/3 (c2/3 -

Result (type 5, 96 leaves):

1 1/3

c (CcX)
135b (a+bx?)*?

2

) B

2/3
) Hypergeometric2Fi |

Q|

(16a3+67a2bx2+78ab2x4+27b3x616a3 (1+
a

Problem 764: Result unnecessarily involves higher level functions.

dx

J(a+bx2)4/3

(C X)2/3

Optimal (type 4, 414 leaves, 5steps):
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8a (cx)¥3 (a+bx2)'?  (cx)¥? (a+bx?)*?

9c 3c

YER b?/3 (cx)%/3 . bl/3 2/3 (cx)2/3
pl/3 (CX)Z/B] (asbx2)¥/3 (a+bx2)1//3

2\1/3 1/3 2/3\ 2
<a+bx) (c2/3— 1+4/3 | bY/3 (cx) ¥ ]

(a+b xz)l/3

8a (cx)'3 (a+bx2)1/3 c?/3

1/3 2/3
273 1-+/37) bY/3 (cx)?

- (a+bx?) 3

1
/. ) -
1/3 2/3
23 1++/3 ) b3 (cx) 4
(a+bx2)1/3

EllipticF[ArcCos|

1/3 2/3
pl/3 (cx)2/3 (c2/3 _ bY® (ex

(a+b xz)l/3

9 31/4 c5/3

: 5y 2
144/3 ) bY/3 (cx) %/
<a+bx2)1/3 [c2/3

(a+b xz)l/3

Result (type 5, 83 leaves):

x2

2 3 2,5 2 2 s 1 2 7
lla*x+14abx’+3b° x> +16a“x |1+ Hyper‘geometr‘1c2F1[—, —y —, - ——
6

6 3

a
(9 (cx)?/3 (a+bx2)2/3)

Problem 765: Result unnecessarily involves higher level functions.

(a+ bxz)‘”3
Jidlx
(C X)8/3

Optimal (type 4, 414 leaves, 5steps):
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8b (cx)¥3 (a+bx2)*? 3 (a+bx2)*?

5¢c3 5c¢c (cx)>/3

C4/3 . bz/a (CX)A/B . b1/3 c2/3 (cx)2/3
pl/3 (CX>2/3] (asbx2)?/? (asbx?) V2

2\1/3 1/3 2/3) 2
(a+bx) (CZ/S_ 1++/3 ) bY/3 (cx)¥ ]

(a+b xz)l/3

8b (cx)3 (a+bx2)1/3 c?/3

1/3 2/3
23 1-/3 ) b3 (cx)?¥/

- (a+bx?) 3

1
I~
1/3 2/3
23 14+/3 ) b3 (cx) 4

(a+b )(2)1/3

EllipticF [ArcCos|

=31/

1/3 2/3
pl/3 (cx)2/3 (c2/3 b (ex)¥

a+bx?)/3
5 31/4 c11/3 ( )

/ 2
14+/3) b3 (cx)?/3
(a + bxz)l/3 {CZB -

(a»fbxz)l/3

Result (type 5, 84 leaves):

2

-3a2+2abx*+5b2x*+16abx? |1+

2/3 1 2 7
X ] Hypergeometric2F1[ ~, =, —, - —|
6

6 3

a
(5 (cx)83 (a+bx2)2/3)

Problem 766: Result unnecessarily involves higher level functions.

dx

J(a+bx2)4/3

(C X>14/3

Optimal (type 4, 419leaves, 5steps):
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24 b (a+bx2)1/3 3 (a+bx2)4/3

55 ¢ (cx)°/3 11 c (cx)/3

43, PP ex)®B bl (ex)?

8 334p2 (cx)1/3 (a . bx2)1/3 23 bl/3 (c X)Z/B] (a+bx?)?/? (a+bx2)/?

(a+ bX2>1/3 [ 23 (1362 (ex)? 2
C —

(a+b xz)l/3

C2/3 17\/? pl/3 (CX)Z/s
(a+bx?) 3

EllipticF [ArcCos| ,

1
c2/3 1+4/3 | bY/3 (cx)¥/3 4

(a+b )(2)1/3

=31/

1/3 2/3
pl/3 (cx)2/3 (c2/3 ~bYP (ex)

1/3
55acl’/3 (arex?)”

5y 2
143 | b2 (cx) %3
(a+bx2)? (c2/3—

(a+b xz)l/3
Result (type 5, 90 leaves):

[3 (CX>1/3

2

2/3
1 2
(5 a?-18abx?>-13b*x*+16b2x* |1+ ) Hyper‘geometr‘icZFl[—, = =, - —

6 3 6

a

c® x4 (a+bx2)2/3)

Problem 767: Result unnecessarily involves higher level functions.

dx

J(a+bx2)4/3

(C X>20/3

Optimal (type 4, 450 leaves, 6 steps):
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24 b (a+bx2)1/3 48 b2 (a+bx2)1/3 3 (a+bx2)4/3

187 c3 (cx)11/3 935ac® (cx)>3 17 ¢ (cx)7/3

c4/3 , B ex)¥r | bR (ex)
pl/3 (€ x) 2/3 ] (a+bx2)zr’/3 (asb Xz>1/3

(a + bxz)l/3 [ 23 [1V3 )63 (ex)?? 2
c —

(asbx2)"/?

24 - 33/4p3 (cx)13 (a+bx2)1/3 c?/3

_ 1/3 2/3
23 1-/3 ) b3 (cx)?¥/
(a+bx2)1/3

EllipticF [ArcCos| ,

1
c2/3 1+4/3 | bY/3 (cx)¥/3 4

(a+b )(2)1/3

=31/

b3 (cx)??

pl/3 (cx)2/3 [c2/3— bY/ CX1//’3
2) 1

935 a? ¢23/3 (o02%)

N / / 2
1++/3 ) b3 (cx)?/3
(a+bx2)? (c2/3 -

(a+b xz)l/3

Result (type 5, 104 leaves):

1/3
)/

3 (cx 55a%+150a’bx?+111ab?x*+16b3 x5+

2)2/3 . 1 2 7 bx?
Hypergeometric2F1[~, =, —, - —|
6 3 6 a

48 b3 x® |1+

]/ (935ac”x° (a+bx2)2/3)]

a

Problem 771: Result unnecessarily involves higher level functions.
19/3
JL dx
(a +b XZ) 2/3
Optimal (type 3, 278 leaves, 12 steps):

10a2c® (cx)*? (a+bx?)Y? 2ac® (cx)¥®3 (a+bx?)??

+
27 b3 9 b?
cz//3+zb1,’3 (cx)2/?
3 ~19/3 asbx?)?
C (cx)16/3 (a+bx2)1/3 20a3c ArcTan[—‘—J—ﬁcz/g ]
+ +
6b 27+/3 b11/3
1/3 2/3 2/3 4/3 1/3 2/3 2/3
20 a3 cl9/3 Log[c2/3— b3 (ex)¥ ] 10 a3 c19/3 Log[c4/3+b’/ (ex)® +b/ > (ex)¥ }
(a+b x2>1/3 (a+b xz)z//3 (a+b x2>1/3
81 b11/3 N 81 b11/3

Result (type 5, 98 leaves):
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1
c® (cx

)4/3
54 b3 (a+bx2)2/3

2\2/3 2 2 5 b 2
20a°+8a’bx?>-3ab?x*+9b3>x%-20a° [1 22X ] Hypergeometric2F1[ =, =, =, - 7)(]
a 3 3 3 a
Problem 772: Result unnecessarily involves higher level functions.
13/3

JL dx

(a + bXZ)Z/S
Optimal (type 3, 247 leaves, 11 steps):

c2/3, 20 e ><>’Zr’3
5a ¢ (cx)*3 (a+ bxz)l/3 . c(cx)™3 (a+ bxz)l/3 ) 5a’ c'¥/? ArcTan| v;f;g — ] )
12 b? 4b 6+/3 be/3
5 a2 C13/3 LOg[CZ/?’ B pl/3 CX)Z/B } 5 32 C13/3 LOg[C4/3 N b2/3 (cx)4/3 N bl/3 c2/3 (CX)Z/B }
(a+bx?)*? (a+bx2)?? (a+bx2)/?
18 b8/3 i 36 b8/3
Result (type 5, 87 leaves):
1
12b% (a+bx?)??
b x2 ) 2/3 2 2 5 bx
3 (cx)43 [5 a?-2abx?®+3b%x*+5a? (1 22X Hypergeometric2F1| 33 7)(]
a a

Problem 773: Result unnecessarily involves higher level functions.
(C X)7/3 s
j(a+bx2)2/3 g

Optimal (type 3, 209 leaves, 10 steps):

/3,2 bl/3 (cx)2/3

c(cx)*3 (a+bx?)'? ac’/3 ArcTan[ —le2 ]

\gcz/’z
+ +
2b /3 b5/3
1/3 2/3 2/3 4/3 1/3 2/3 2/3
ac7/3 Log[c2/3fb cx)/ ] ac7/3Log[c4/3+b (cx)// +b c?/ (cx/)/ ]
(a+bx2)Y/? (a+bx?)?/? (a+bx?)Y/?
3 b5/3 6 b5/3

Result (type 5, 69 leaves):
1

2b (a+bx?)??

X2

c (cx)43 [a+bx2—a [1+
a

w
w

2/3 5
) Hypergeometric2F1[ =, —, =, - —|
3
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Problem 774: Result unnecessarily involves higher level functions.
1/3
J‘“ X) dx
(a+bx?) 2/3
Optimal (type 3, 183 leaves, 9steps):

/3,20 (cx)?

/3 c¥/3 ArcTan [ S LA ]

3 /3
2 b2/3
1/3 2/3 2/3 4/3 1/3 ~2/3 2/3
cl/3 Log[c2/3 _ bAc_X)_] cl/3 Log[c“” 4 B2 (ex) 2y b3 %3 (cx)¥ }
(a+bx2)1/3 (a+bx?)?/? (a+bx2)1/3
2 b2/3 4 b2/3

Result (type 5, 57 leaves):

1/3 [a+bx2)?2/3 . 2 2 5 bx
3x (CX) ( - ) Hyper‘geometr‘1c2F1[3, 2 ]

)

4 (a +b Xz) 2/3
Problem 779: Result unnecessarily involves higher level functions.
10/3
JL dx
(a+bx2)??
Optimal (type 4, 421 leaves, 5steps):

7ac® (ex)¥? (a+bx?)Y?  c(cx)7? (a+bx?)??

- + +
9 b? 3b
C4/3 . p2/3 (CX)4/'3 . pl/3 c2/3 (CX)Z/B
b1/3 (C X)2/3 (a+bx2)2/3 (a+bx2)1/3
1/3 2/3
7ac’? (cx)*? (a+bx?) c?/3_

(a+bx?)'? 2s (13 )02 ex72)

C - ,

(a+bx?)Y/?

1/3 2/3
23 1-4/37) bY/3 (cx)¥

(asbx?)?/?

( 1/3 2/3
C2/37 1+vV/3 | b (cx)

(a+b x?) i3

EllipticF [ArcCos |

},i(zw?)}/

1/3 2/3
pl/3 (cx)2/3 (cz/s_ b'/° (cx) )

(a+bx?) 1/3

18 31/4 b2

, 5 2
1++/37) b3 (cx)¥/3
(a+bx2)1/3 (c2/3

(asbx?)V/?

Result (type 5, 87 leaves):
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1
9 b2 (a+bx2)2/3

214\2/3 1 2 7 b 2
A (ex)V3|-7a2-4abx?>+3b2x*+72a2 (1+ X ] Hypergeometric2F1[ =, =, —, ——X]
a 6 3 6 a
Problem 780: Result unnecessarily involves higher level functions.
4/3
JL dx
(a + bXZ)Z/3
Optimal (type 4, 388 leaves, 4 steps):
c(cx)¥3 (a+bx2)'?
b
C4/3 . p2/3 (cx)“/} pl/3 c2/3 (cx)2/3
C1/3 (CX>1/3 (a+bx2>1/3 c2/37 b1/3 (C X)2/3 (a+bx2>2/3 (a+bx2)1/3
(a+bx?) /3 2 13 ) 63 (cx)2/ ) 2
(a+bx2)1/3
c2/3_ (2-V3 ) b2 (ex)?2
<bx2) /3 1
EllipticF[ArcCos| (a0 %) 1, = (2 + \/?H /
a3 (13 b2 (ex)?3 4
c —
(a+bx2)1/3
bl/3 (c x)2/3 (c2/3 B M)
5 34y | (a+bx2)1/3
(a +b x2) 173 | c2/3 _ (1”/?) b2 (cx)¥? ) ?
(a+bx2)1/3
Result (type 5, 66 leaves):
1 bx2)2/3 1 2 7 bx?
— ¢ (cx)¥? |a+bx*-a [1+ Hypergeometric2F1[ =, =, —, - —|
b (a+bx2)?? a 6 3 6 a

Problem 781: Result unnecessarily involves higher level functions.

1
j dx
(cx)?3 (a+bx?)??

Optimal (type 4, 364 leaves, 3 steps):
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C4/3 N b2/3 (CX)A/B N bl/3 c2/3 (cx)?/3
pl/3 (CX)2/3] (asbx2) %3 (a+bx2>1/3

1/3 P 2\ 2
<a +b XZ) / [CZ/S ) [1+ﬁ] pl/3 (cx)z/aJ

(asbx2)?/?

33/4 (cx)1/3 (a+bx2)1/3 c2/3

2/ 1-4/3 ) bY/3 (cx)?/3

(a+bx?) /3

1
/. /. :IJ
1/3 2/3
23 1++/3 | b3 (cx)¥ 4

(a+b xz)i//3

21|/

EllipticF [ArcCos |

1/3 2/3
bl/3 (¢ x)2/3 (c2/3 B b/_(c_X);]

(a+b xz)l/3

Zac5/3 _

1+/3 ) bY/3 (cx)?/3? 2
(a+bx2)1/3 [c2/3

(a+bx2)1/3

Result (type 5, 55 leaves):

2/3
3 x (a+t;_x2) Hyper‘geometr‘iCZFl[i, %, 6’ " a4

(cx)2/3 (a+bx2>2/3

Problem 782: Result unnecessarily involves higher level functions.

1
J dx
(cx)8/3 (a+bx2)2/3

Optimal (type 4, 394 leaves, 4 steps):
3 (a +b X2> 1/3

S5ac (cx)>/3

2/3 4/3 1/3 2/3 2/3
c4/3 B (ex)¥P bP e (ex)

3 34 (cx) 1 (a . bX2)1/3 2 bl/3 (c X)Z/B] (ashx2) %3 (asbx?) 3

1/3 / 2
(a+bx2)/ (cz/s 1043 ) b3 (cx) 23

- (a+b xz)l/3

273 1-4/37) bY/3 (cx)¥/3

2\1/3
EllipticF|[ArcCos| (a+0x°) | 1 (2 + \/?) ] /
4

1/3 2/3
C2/3 1+ 3 | b3 (cx)¥

(a+bx?) Y3

1/3 2/3
pl/3 (cx)2/3 (CZ/S_ b'/? (cx) )

(a+b xz)l//3

10 a2 c11/3

144/3 ) bY/3 (cx)2/3 ) 2
(a+bx2)1/3 {CZB

(a+b xz)l/3

| 79
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Result (type 5, 72leaves):

2/3
3x (a+bx?+3bx? (1+ b{) Hyper‘geometr‘icZFl[i, f, é, —M])

5a (cx)¥3 (a+bx?)??

Problem 783: Result unnecessarily involves higher level functions.

1
J dx
(c x)14/3 (a+bx2)2/3

Optimal (type 4, 425 leaves, 5steps):
3(a+bx?)*?  27b (a+bx?)'?

1l1ac (cx)/3  55a2¢3 (cx)>/3

a/3 p2/3 (CX)A/S . pl/3 c2/3 (c X)z/a

1/3 2/3 / /
27 33/4p2 (cx)1/3 (a+bx2)1/3 23 b2 (cx) (asbx2)%3 (a+bx?)¥/?
(a+bx?)™? 23 LB 0 e 2

(a+bxz)l/3

( 1/3 2/3
C2/3 B 1-+/3 | b (cx)
(a+b xz)l/3

1
EllipticF [Ar‘cCos [ y —
) 144/37) b3 (cx)?/3 4
c2/3

- (a+bx?) 3

(2+v3)]|/

1/3 2/3
pl/3 (c x)2/3 [cz/s _ ug;)

a+b x? 1/3
110’ V73 (=0 2%)

p 2\ 2
1+4/3 ) b1/ (cx) %3
(a+bx2)1/3 (c2/3—

(a+b xz)l/3

Result (type 5, 93 leaves):

2

—5a2+4abx?+9b%x*+27b%x* |1+

2/3
[3 (cx)1/3 ) Hypergeometric2F1[~, =,

o R
\

a

(55a2 x4 (a+bx2)2/3)

Problem 787: Result unnecessarily involves higher level functions.

Jx“ (a+bx2)1/4d1x

Optimal (type 4, 121 leaves, 5steps):
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4 a% x (a+bx2)1/4 2ax3 (a+bx2)1/4
- + +

77 b? 77 b

g7 (1+ bT)(2)3/4 EllipticF[iArcTan[%}, 2]

a

ix5 (a+bx2)1/4+
11 77b52 (a+bx?)3/*

Result (type 5, 89 leaves):
1

77 b2 (a+bx2)3/4

2\ 3/4 1 b 2
2x |-2a*-a’bx?+8ab?x*+7b3x%+23a3 [1+ X ] Hypergeometric2F1| =, i, i, ——X]
a 2 4" 2 a
Problem 788: Result unnecessarily involves higher level functions.
JXZ (a+bx2)1/4d1x
Optimal (type 4, 97 leaves, 4 steps):
2ax (a+bx®)V* 5 oty 4352 (1+ %)3/4 EllipticF[iAr‘cTan[%], 2]
+—x>(a+bx -
21b 7 21b¥2 (a+bx2)¥*
Result (type 5, 76 leaves):
2\ 3/4 2
1 2x |a’+4abx?+3b2x*-a [1+ ) Hyper‘geometr‘icZFl[l, i, i, _bix}
21b (a+bx?)>* a 2°4° 2 a

Problem 789: Result unnecessarily involves higher level functions.
J(a+bx2)1/4dlx

Optimal (type 4, 75leaves, 3 steps):

2a%/2 (14 02)%" EllipticF[lAr‘cTan{m] 2]
Ex(a+bx2)1/4+ ( 2 ) 2 Ve
3 3+/b (a+bx2)¥*

Result (type 5, 62 leaves):

3/4
2x (a+bx2> +ax (1+ ba—xz) Hyper“geometr\iczFl[i, i 3 7%}

3 (a+bx2)3’/4

Problem 790: Result unnecessarily involves higher level functions.

dx

J(a+bx2)1/4

XZ



82 | Mathematica 11.3 Integration Test Results for 1.1.2.2 (¢ x)”m (a+b x~2)~p.nb

Optimal (type 4, 72leaves, 3 steps):

(a+bx2>1/4 Va Vb (1+M)3/4 EllipticF[%Ar‘cTan[%}, 2}
+

a a

X (a+bx2)3’/4

Result (type 5, 68 leaves):
. 3/4 .
(a+bx?)¥* bx (a:—xz) Hypergeometric2fFl[ >, 2, 2, b
- +
X 2 (a +b xz) 3/4

a

Problem 791: Result unnecessarily involves higher level functions.

dx

J(‘-,bez)l/“

x4

Optimal (type 4, 99 leaves, 4 steps):

3/4 EllipticF| i ArcTan | %} , 2]
a

(a+bx2>1/4 b <a+bxz)1/4 p3/2 (1+ %)

3 x3 6ax 6ﬁ(a+bx2)3/4

Result (type 5, 85leaves):

b x?
1+

3/4
[2 (2a?+3abx?+b?x*) - b2 x* ] Hypergeometric2F1|

N |

>
a

B jw
.
N | W
.
|

(o
L | x
N
N

(12ax3 (a +bx2)3/4)

Problem 792: Result unnecessarily involves higher level functions.

dx

J(a+bx2)1/4

X6
Optimal (type 4, 123 leaves, 5steps):

(a+bx2) " b (arbxd)V4 b2 (asbx?)ie b5/2 (1+ %2)3/4 EllipticF[iArcTan[%], 2]

a

- - + +
5 x> 30ax3 12 a2 x 12 a3/2 (a+bx2)3/4

Result (type 5, 94 leaves):

2

~24a%-28a’bx*+6ab*x*+10b3x® +5b3x® [1+

)

3/4
] Hypergeometric2Fi |

N | R

a
(120 a? x® (a + bx2)3/4)

Problem 793: Result unnecessarily involves higher level functions.
Jx“ (a—bx2)1/4d1x

Optimal (type 4, 126 leaves, 5 steps):
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4 a% x (a—bxz)l/4 2ax3 (a—bxz)l/4

77 b? 77 b

+

g7 (17 M)3/4 EllipticF[%Ar‘cSin[%}, 2]

a a

2 (a-bx?)¥* s
11 77b52 (a-bx?)3/*

Result (type 5, 89 leaves):
1

77 b2 (a—bx2)3/4

2\ 3/4 1 b 2
2x |-2a*+a’bx?+8ab?x*-7b3x%+23a3 [1——X] Hypergeometric2F1| =, i, i, —X}
a 2 4 2 a
Problem 794: Result unnecessarily involves higher level functions.
JXZ (a—bx2)1/4d1x
Optimal (type 4, 101 leaves, 4 steps):
bx2 ) 3/4 . . 1 . A/b x
5 b2 42°2 (1-2)7 "EllipticF [ ArcSin| |5 2]
_ ax(a-bx) +%x3 (afbx2>1/4+ ( ) 2 Va
21b 7 21b%2 (a-bx2)**
Result (type 5, 79 leaves):
1 5 s aias o bx2)3* _ 1 3 3 bx?
2 |-a*x+4abx’-3b x> +a°x |1- Hyper‘geometr‘1c2F1[f, —, 7]
21b (a-bx?)>* a 24 2 a

Problem 795: Result unnecessarily involves higher level functions.
J(a—bxz)l/“dlx

Optimal (type 4, 78 leaves, 3 steps):

2232 (1- 22 E11ipticF[ L Arcsin[ 22T, 2
Ex<a_bxz)1/4+ a ( a) iptic [2 rc 1n[\/?], ]

3 3\/F(a—bx2)3/4

Result (type 5, 63 leaves):

3/4
2ax-2bx3+ax (1— ba—xz) HypergeometricZFl[i, i, 3, M]

3 (a—bxz)g’/4

Problem 796: Result unnecessarily involves higher level functions.

J(a—bxz)l/4

XZ

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

3/4 L )
(a - bx2>1/4 ) Va /b (1 - M) ElllptlcF[iAr‘c51n[%} s 2}

a a

X (afbxz)z‘/4

Result (type 5, 70leaves):

abx?\3/4 . 1 3 3 b2
(a-bx2)** ) b x (T) Hyper*geometr*lczFl[;, Y X

X Z(a—bxz)i‘/4

Problem 797: Result unnecessarily involves higher level functions.
2\1/4
J (a -bx ) dx
X4
Optimal (type 4, 103 leaves, 4 steps):

(a-bx2)¥* b (a-bx2)i4 b 1- "ai)m EllipticF[iArcSin[%}, 2]

a

— + —

3 x3 6ax Sﬁ(afbxz)”“

Result (type 5, 84 leaves):

3/4

b x? .
Hypergeometric2F1|

~4a’2+6abx>-2b%>x*-b%*x* [1—
a

N |

E

12ax3 (a-bx?)**
( )

Problem 798: Result unnecessarily involves higher level functions.

b 2\1/4
J<a . ) dx

X6

Optimal (type 4, 128 leaves, 5steps):

(a-bx2)Y* b (a-bx)Y b2 (a-bx?)V b>/2 (1— ﬁ)w4 EllipticF[%Ar‘cSin[%], 2]

a a

_ . . _
5 x5 30ax3 12 a2 x 12 a3/2 (a—bx2)3/4

Result (type 5, 95 leaves):
X2\ 3/4

1- ] Hyper‘geometr‘icZFl[
a

—24a%+28a’bx*+6ab’*x*-10b3x® - 5b3x°

)

N |

12032 x> (a-bx2)**
( )

Problem 799: Result unnecessarily involves higher level functions.

Jx“ (a+bx2)3/4d1x

Optimal (type 4, 143 leaves, 6 steps):
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8 a3 x 4a2x(a+bx2)3/4 2ax3 (a+bx2)3/4
- + +

65 b2 (a+bx2)1/4 65 b2 39b

872 (12 %2)1/4 EllipticE[iArcTan[%} , 2]

a

ix5 (a+bx2>3/4f
13 65b52 (a+bx?)*

Result (type 5, 89leaves):

2x |-6a®-a?bx?+20ab%x*+15b3 %%+
bx2)4 1 1 3 bx?
6 a’ [1+ Hypergeometric2F1| =, =, =, - —| / (195 b2 (a+bx2)1/4)
a 4 2 2 a

Problem 800: Result unnecessarily involves higher level functions.

sz (a+bx2)3/4d1x

Optimal (type 4, 119leaves, 5steps):
432 x 2ax(a+bx2)3/4
- + +

15b(a+bx2)1/4 15b

4257 (14 02)1" EllipticE[%Ar‘CTan[%] , 2]

a

Ex3 (a+bx2)3/4+
9 15b%2 (a+bx2)"*
Result (type 5, 78 leaves):

1 2

2 X

)

1/4
3a°+8abx?+5b2x*-32a? [1 + ] Hypergeometric2F1 |

I

45b (a+bx?)*/* a

Problem 801: Result unnecessarily involves higher level functions.
J(a+bx2)3/4dlx

Optimal (type 4, 92 leaves, 4 steps):

b2 \ 1A o g Jox
_ Gax 2 (s bx2) 4 6 a3/2 (1+ N ) ElllptlcE[2 ArcTan | Hx}, 2]
5(a+bx2>1/4 5 5\m<a+bxz)1/4

Result (type 5, 63 leaves):

2 bx2 | 1/4 : 11 3 _bx
2x (a+bx?) +3ax (1+ 2 ) Hypergeometr1c2F1[4, 1o ]

5 <a+bx2)1/4
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Problem 802: Result unnecessarily involves higher level functions.

(a+ bx2)3/4
J x2

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

dx

2\ 1/4 L
3bx (a+bx2) ¥ ) 3+/a Vb (1+b—x) ElllpthE[%Ar‘cTan{%], 2]

a a

(a+bx2)1/4 X (a+bx2)1/4

Result (type 5, 68 leaves):
+ XZ 1/4 . Xz
) (a+bx2>3/4 ) 3bx (%) Hyper‘geometrlczFl[i—, i, 3, _bT]
X 2 (a+bx?) 174

Problem 803: Result unnecessarily involves higher level functions.

dx

J(a+bx2)3/4

X4
Optimal (type 4, 121 leaves, 5steps):

b* x (a+bx?)** b (a+bx?)** b2 (1+ %)1/4 EllipticE[%ArcTan[%}, 2]

a

2a(a+bx2)1/4 3 x3 2ax 2ﬁ(a+bx2)1/4

Result (type 5, 88 leaves):

5 arbx2 \1/4 . 1 1 3 bx?
b2 x (—a ) Hyper‘geometr‘1c2F1[4, I ]

[— ! b )(a+bx2)3/4+

;_Zax 4a(a+bx2)1/4

Problem 804: Result unnecessarily involves higher level functions.

+bx2? 3/4
J& ix
XG
Optimal (type 4, 145leaves, 6 steps):
3b%x (a+bx?)** b (a+bx?)**
20a% (a+bx?)"* 5 x° 10ax3

32 (a+bx2)3/4 3 p5/2 (1+ %)1/4 EllipticE[iAr‘cTan[%], 2]
+

a

20 a2 x 20 a3/2 (a+bx2>1/4

Result (type 5, 94 leaves):
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XZ
1+

[—8a3—12a2bx2+2abzx“+6b3x6—3b3x6

> T T T ]

A
N R
[N)
)

1/4
J Hypergeometric2Fi |
a

40 a2 x5 (a+bx2)Y*
( )

Problem 805: Result unnecessarily involves higher level functions.
JX“ (a—bx2)3/4d1x

Optimal (type 4, 126 leaves, 5steps):
4a2x (a-bx2)¥* 2ax® (a-bx?)*"*
65 b2 39b

8 37/2 (1 B M)
a

+

1/4 EllipticE| i ArcSin | %} , 2]

a

2 (a-bx?)**s
13 65b52 (a-bx?)*

Result (type 5, 89 leaves):
X2

1/4
~6a*+a’bx?+20ab?x*-15b3x°+63a° [1 - —) Hypergeometric2Fi |
a

(o
x
N

2 X

) )

2

N W

ENIE
a

195 b2 (a - bx2)Y*
( )

Problem 806: Result unnecessarily involves higher level functions.
JXZ (a—bx2)3/4d1x

Optimal (type 4, 101 leaves, 4 steps):

aarn (1o b ELLiptice[ 2 Arcsin[22], 2]

2ax (a-bx2)** 2 3

- +—x3 (a—bx2>3/4+
15b 9 15 p3/2 (a _ bxz)l“‘

Result (type 5, 80 leaves):
1

45b (a—bxz)l/4

1/4

b x2 .
Hypergeometric2Fi |

2 [—3a2x+8abx3—5b2x5+3a2x (1——
a

)

N
N
3}

Problem 807: Result unnecessarily involves higher level functions.
J(a—bxz)g’”dlx

Optimal (type 4, 78 leaves, 3 steps):
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6222 [1- 02 Y Elliptice[2 Ar‘cSin[%] > 2]

a a

%x (a—bx2)3/4+

5 5vVb (a-bx2)**
Result (type 5, 64 leaves):

3 bx2 ) 1/4 ; 11 3 bx2
2ax-2bx3+3ax (1— 2 ) Hyper‘geometr‘1c2F1[4, s 2 ]

5 (a—bxz)l/4

Problem 808: Result unnecessarily involves higher level functions.
2\ 3/4
J (a -bx ) dx
X2
Optimal (type 4, 76 leaves, 3 steps):

(a—bx2>3/4 3\5\5 (1,%)1/4EllipticE[iAr‘cSin[%}, 2]

a

X (afbxz)l/4

Result (type 5, 70 leaves):

) (a-bx2)** ) 3bx (a_:_xz)1/4 Hyper‘geometr‘icZFl[i—, %, 3, ﬁ}

x 2 (a-bx2) V4

Problem 809: Result unnecessarily involves higher level functions.
2\3/4
J (a-bx?) x
X4
Optimal (type 4, 103 leaves, 4 steps):

(a-bx2]¥* b (abx2) b7 [1- 22 )"  E1liptice[ 2 arcsin[ L], 2]

a

- + +

3 %3 2ax Zx/?(a—bxz)l/“

Result (type 5, 84 leaves):
X2 1/4

1- —] Hypergeometric2Fi |
a

-4a’2+10abx?-6b%x*+3b%x*

)

liﬁ})/
2”27 a

IS

12ax3 (a-bx2)'*
( )

Problem 810: Result unnecessarily involves higher level functions.

_b 2\3/4
J<a . ) dx

x6

Optimal (type 4, 128 leaves, 5steps):
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a a
- + + +

5 x5 10 a X3 20 a% x 20 a3/2 (a—bxz)l/4

(a-bx2)"* b (a-bx2)¥* 307 (a-bx2)* 3 p5/2 (17 M)1/4 EllipticE[iAr‘cSin[%}, 2]

Result (type 5, 95 leaves):

2\1/4 1 1 2
[8a3+12a2bx2+2abzx46b3x6+3b3x6 1- X) Hypergeometric2F1[~, =, i, bix] /
a 42 2 a
(40 a x® (a—bx2)1/4>
Problem 811: Result unnecessarily involves higher level functions.
J(a+bx2)5/4dlx
Optimal (type 4, 92 leaves, 4 steps):
10252 (14 2°) 7  E11ipticF [ L ArcTan [ Y2X], 2]
Eax(a+bx2)1/4+gx(a+bx2)5/4+ ( a) 2 Va
21 7 21v/b (a+bx?)**
Result (type 5, 76 leaves):
1

21 <a+bx2)3/4

b x2

16a’x+22abx?+6b2x°+5a%x |1+

3/4 1
] Hypergeometric2F1| -,
a 2

Problem 812: Result unnecessarily involves higher level functions.
J(a—bxz)'r’/“dlx

Optimal (type 4, 96 leaves, 4 steps):

102%2 (1- )" E1Liptick [ 1 Arcsin[ 2], 2]

a

Eax (a-bx?)V* 2y (a-bx?)>*
21 7 21Vb (a-bx2)?*
Result (type 5, 77 leaves):

.
21 (a-bx?)**

3/4

b x? .
Hyper‘geometr1c2F1[

a

16a2x-22abx®+6b*x>+5a%x |1-

)

N R
MW

Problem 813: Result unnecessarily involves higher level functions.
J(a+bx2)7/4dlx

Optimal (type 4, 111 leaves, 5steps):
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14 a2 x 14 5
—+fax(a+bx) +
15 (a+bx2)V* 45

14 3572 (1+ :_x2)1/4 EllipticE[%ArcTan[%], 2]

a
9 15\/F(a+bx2>1/4

Result (type 5, 76 leaves):
- r
45 (a+bx?)"*
1/4
Hypergeometric2Fi |

b x2

24a°x+34abx>+10b2 x> +21a%x |1+

)

FNQR
N |
.
N W
.
|

a

Problem 814: Result unnecessarily involves higher level functions.
J(a—bxz)w“dlx

Optimal (type 4, 96 leaves, 4 steps):

14 252 (1_ %2)1/4 EllipticE[%Ar‘cSin[%], 2]

a

Eax (a—bx2)3/4+gx (a—bx2)7/4+
45 9 15\/3 (a—bX2)1/4

Result (type 5, 77 leaves):
1

45 (a—bxz)l/4

1/4

b x2 .
Hypergeometric2Fi |

1- —
a

1 3 bx?
> T T —}
2 a

24a°x-34abx®+10b%2 x> +21a’x

I
N

Problem 815: Result unnecessarily involves higher level functions.

X6
Ji dx
(a+bx2)1/4
Optimal (type 4, 146 leaves, 6 steps):
16 a3 x 8a2x(a+bx2)3’/4 20ax3 (a+bx2)3/4
- + - +
39p3 (a+bx2)1/4 39 b3 117 b2

26 (a+02)% 16272 1+ 247" EllipticE[%ArcTan[%} , 2]

13b 39 p7/2 (a+bx2)1/4

Result (type 5, 90 leaves):
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[2 [12a3x+2a2bx3—ab2x5+9b3 7

x2

12a3x |1+

3

1/4
) Hypergeometric2Fi |

) 3, _ﬁ})]/ (117b3 (a+bx2)1/4)

a a

Problem 816: Result unnecessarily involves higher level functions.

4

X
Ji dx
(a+bx2)1/4
Optimal (type 4, 122leaves, 5 steps):
8 a2 x 4ax<a+bx2)3/4
- +
15 b2 (a+bx2)1/4 15 b2

25 (a+bx?)?* 8 35/2 (1+ ba_xz)1/4 EllipticE[%Ar‘cTan[%], 2]

b 15b%2 (a+bx2)M*

Result (type 5, 79 leaves):
1

45b?% (a+ bx2)1/4

X2

2 3 2.5 2 v . 1
2-6a?x-abx?+5b2x°+6a%x |1+ Hypergeometric2F1| =, ~=, =, - —|
a 2

Problem 817: Result unnecessarily involves higher level functions.

2
J(a+bx2)1/4 o

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

>3/4 4 33/2 (1+ ba—xz)lm EllipticE[iAr‘cTan[%], 2}

4ax 2x(a+bx2 a

- + +

5b(a+bx?)** 5b 5b3/2 (a+bx?) Y

Result (type 5, 62 leaves):

2 X

1/4
a+bx?-a (1+ ba—"z> Hyper‘geometr‘icZFl[i, i, i, _ba—xz])

5b (a+bx2)1/4

Problem 818: Result unnecessarily involves higher level functions.

Y
J(a+bx2)1/4

Optimal (type 4, 71leaves, 3 steps):
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. N (1+ ba_xz)l/4 EllipticE[iAr‘cTan[%], 2|

a

(a+bx2>1/4 \/F(a+bx2)1/4
Result (type 5, 47 leaves):

arbx? | 174 . o s
x (22) 7" Hypergeometric2F1[ 1, 1, 2, - x|

a
(a +b X2>1/4

Problem 819: Result unnecessarily involves higher level functions.
1
J— dx
x2 (a+bx2)1/4
Optimal (type 4, 93 leaves, 4 steps):

a

b x (a+bx2>3/4 Nry (1+ bai)l/“ EllipticE[iArcTan[%} , 2]

a (a+bx2)1/4 ax Va (a+bx2>1/4
Result (type 5, 69 leaves):

_ 2 2 b2 | 1/4 : 11 3 _bx
2 (a+bx?) +bx (1+ 2 ) Hypergeometr‘1c2F1[4, I ]

2ax <a+bx2)1/4

Problem 820: Result unnecessarily involves higher level functions.

1
j = ax
x* (a+bx?)t*
Optimal (type 4, 124 leaves, 5steps):

b2 x (a+bx?)** b (a+bx?)>* b*/2 (1+ %)1/4 EllipticE[iArcTan[%], 2]

a

_2a2 (a+bx2)1/4_ 3ax3 . 2a2x ’ 2 33/2 (a+bx2)1/4

Result (type 5, 83 leaves):
: 3 0%
’ 2’ a

~4a’2+2abx?+6b%2x*-3b%x* |1+

B

1/4
] Hypergeometric2F1|

/

11
a 4 2

12a2x3 (a+bx?)¥*
( )

Problem 821: Result unnecessarily involves higher level functions.

1
J—dlx
x8 (a+bx2)1/4

Optimal (type 4, 148 leaves, 6 steps):
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7 b3 x (a+bx2)3/4 7b<a+bx2)3/4
_ . _
20 a3 (a+bx2)1/4 5ax’ 30a2x3

7 b2 (a+bx2)3/4 7 p5/2 (1+ bsz)l/4 EllipticE[iAr‘cTan[%], 2]

a

20 a3 x 20 a5/2 (a+bx2)1/4

Result (type 5, 94 leaves):

—24a%+4a%bx?-14ab?x*-42b3x% +

2 3 b x2

1
y T T _—]
2 2 a

1/4
2163 x5 |1+ ] Hypergeometric2F1|

12023 x® (a+bx2)¥*
( )

ENIS

a

Problem 822: Result unnecessarily involves higher level functions.

6

X3
i

Optimal (type 4, 129 leaves, 5steps):

8 a2 x (a—bxz)g’/4 20 a x3 (a—bx2)3/4

39 b3 117 b2

a

2\1/4 . . .
2%5 (a-bx?) > 16 a7/2 (1— bTX) ElllpthE[iAPCSln[%}, 2]

+

13b 39 p7/2 (a—bx2)1/4

Result (type 5, 89leaves):
XZ 1/4
~12a*+2a’bx?+ab?x*+9b3x8+12a3 [1 - —J Hypergeometric2Fi |
a

1 3 bx?
> T T _]
2

1
2 X -
4 2 a

|/

117 b3 (a - b x?)Y*
( )

Problem 823: Result unnecessarily involves higher level functions.

X4
j —ax
(a-bx?)**
Optimal (type 4, 104 leaves, 4 steps):

dax (a-bx?)¥* 2x> (a- bx2)¥ 8 a5/2 (1_ M)lﬂ EllipticE[iArcSin[%}, 2]

a a

- - +

15 b? 9b 15 b5/2 <a—bx2)1/4

Result (type 5, 79 leaves):
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1
45 b2 (a—bxz)l/4

1/4

b x? .
Hypergeometric2F1|

1- —
a

1 3 bx?
> Ty T _]
2 2

2 [6a2x+abx3+5b2x5+6a2x
a

1
4

Problem 824: Result unnecessarily involves higher level functions.

2

X ax
J(a—bxz)l/“

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

a

2x (a-bx2)?* 4 a3 (1_

+

5b 5 ph3/2 (a—bx2)1/4

*Elliptice[ L Arcsin| 2x], 2]

Result (type 5, 64 leaves):

/

2 bx? | 1/4 i 113 bx
2 X (—a+bx +a (1— . ) Hyper‘geometr‘1c2F1[4, 50 5 ])

5b(a-bx?)**

Problem 825: Result unnecessarily involves higher level functions.

1 4
J(a—bxz)l/4 g

Optimal (type 4, 58 leaves, 2 steps):
2+/a (1- 2] E1liptice | Arcsin[12x], 2]

a
Vb (a-bx2)M*

Result (type 5, 48 leaves):

_px2\1/4 . b x2
X (%) Hyper‘geometrlczFl[i, i, 3 ]

(a-bx2)'*

Problem 826: Result unnecessarily involves higher level functions.

1
J—dlx
x2 (afbxz)l/4

Optimal (type 4, 79leaves, 3 steps):

a a

(o pi]e VB [1- ez EllipticE[iArcSin[%}, 2]

ax Va (a-bx2)'*
Result (type 5, 71 leaves):
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1/4
—2a3+2bx2-bx2 (1_ %) Hyper‘geometriCZFl[i—, i, f, M}

2ax (a—bxz)l/4

Problem 827: Result unnecessarily involves higher level functions.

1
J—dlx
x* (a-bx?)*

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

Y EllipticE [ % ArcSin| %} , 2]
a

(a—bx2>3/4 b (a—bxz)s/4 b*'2 (1_ bai)

3ax3 2a%x 2332 (a—bxz)l/4

Result (type 5, 84 leaves):

1/4

b x? .
Hypergeometric2F1|

1- —
a

~4a%2-2abx*+6b*x*-3b%x*

1 3
> Ty T —]
2 2

FNQUN

(12 a’x> (a- bx2)1/4)

Problem 828: Result unnecessarily involves higher level functions.

1
J—dlx
x® (a-bx?)**

Optimal (type 4, 131 leaves, 5steps):
(a-bx?)** 7b(a-bx?)** 7b%(a-bx?)**
5ax’ 30 a2 x3 20 a3 x

7 b5/2 (17 M)l/
a

*Elliptice |2 Arcsin| %] , 2]

a

20 a%/2 (a—bxz)l/4

Result (type 5, 95 leaves):

2\ /4
[—24 a®-4a’bx?-14ab?x*+42b3x°-21b3x° (1 - —] Hypergeometric2F1|
a

1
);J :—]

IS

12023 x> (a-bx?)¥*
( )

Problem 829: Result unnecessarily involves higher level functions.

XG
J(a+bx2)3/4 >

Optimal (type 4, 124 leaves, 5 steps):
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40 a2 x (a+bx2)1/4 20 a x3 (a+bx2)1/4

77 b3 77 b?

+

3/4 ..
2 %5 (a+bx2)1/4 80 a’/2 (1+ ba—xz) ElllpthF[iAr‘cTan[%}, 2]

a

11b 77672 (a+bx?)>*

Result (type 5, 90 leaves):
1

77 b3 (a+bx2)3/4

2)3/4 1 3 3 bx?
2202 x+10a2bx®-3ab?x°+ 703X -20a% x |1+ — ] Hypergeometric2F1[ =, =, =, 7—X}
a 2 4 2 a
Problem 830: Result unnecessarily involves higher level functions.
X4
J———————*dx
(a+bx2)3/4
Optimal (type 4, 100leaves, 4 steps):
aax(a+bx?)¥* 253 (a+byx2) Vs 8 a%/2 (1+ %)3/4 EllipticF{%Ar‘cTan[L\bﬁx}, 2]
a
- + +
7 b? 7b 7 b5/2 (a+bx2>3/4
Result (type 5, 78 leaves):
1 x2 )34 . 1 3 3 bx?
2-2a’x-abx®*+b?x*+2aZx |1+ ] Hypergeometric2F1[~, =, =, - —|
7b% (a+bx?)** a 24 2 a

Problem 831: Result unnecessarily involves higher level functions.

2

X ax
J(a+bx2)3/4

Optimal (type 4, 78leaves, 3 steps):

2% (a+bx2>1/4 4 33/2 (1+ ba_x2)3/4 EllipticF[iAr‘cTanﬁ%], 2]

3b 3b%2 (a+bx?)?/*

Result (type 5, 62 leaves):

2 X

3/4 )
a+bx?-a (1+ bai) Hyper‘geometr‘1c2F1[%, i, %, —M])

3b (a+bx2)
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Problem 832: Result unnecessarily involves higher level functions.

1
J; dx
(a+bx?)**
Optimal (type 4, 56 leaves, 2 steps):
2+/a (14 M)M EllipticF[%ArcTan[%] , 2]

a a
Vb (a+bx2)3/4

Result (type 5, 47 leaves):

+b x2 3/4 . b x2
X (%) Hyper‘geometr‘1c2F1[i, %, 3 —i]

(a+bx2>3/4

Problem 833: Result unnecessarily involves higher level functions.

J;dx
x2 (a+bx2)3/4

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

(a+bx2) ¥ Vb (1+ %)3/4 EllipticF[iArcTan[%}, 2]

ax Va (a+bx)?

Result (type 5, 70leaves):

3/4
-2 (a+bx?) -bx? (1+ baiz) Hyper‘geometr‘icZFl[%, Z—, 3, —M]

2ax (a+bx2)3/4

Problem 834: Result unnecessarily involves higher level functions.

J;dx
x4 (a+bx2)3’/4

Optimal (type 4, 102 leaves, 4 steps):
(a+bx2>1/4 5b(a+bx2)1/4 5 b3/ (1+bal)3/
C 3ax? : 6 a2 x : 6a%2 (a+bx?)**

*EllipticF {%Ar‘cTan [ %] , 2]

a

Result (type 5, 83 leaves):

x2

~4a’+6abx*+10b%2x*+5b%x* [1+

3/4 ) 1 3 3 b x?
Hypergeometric2F1[~, =, =, - —| /
a 274" 2

12a2x3 (a+bx2)**
( )
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Problem 835: Result unnecessarily involves higher level functions.

J;dx
x6 (a+bx2)3’/4

Optimal (type 4, 126 leaves, 5 steps):
(a+bx?)¥* 3b(a+bx?)¥* 3b2 (a+bx?)*
5ax’ 10 a% x3 4a3x

b2 (1 . %)3/4 EllipticF[iAr‘cTan[%] , 2]

a

4 a5/2 (a+bx2)3/4

Result (type 5, 94 leaves):

2

1+

3/4
[—8 a>+4a’bx?-18ab?x*-30b3x°-15b3x° ] Hypergeometric2F1| =,

N |

a
(40 a’x® (a+ bx2)3/4>

Problem 836: Result unnecessarily involves higher level functions.

XG
[l

Optimal (type 4, 129 leaves, 5 steps):
40a2x (a-bx2)"* 20ax® (a-bx?)¥*
77 b3 77 b?

b)(2)3/4
a

2 %5 (a—bx2)1/4 80 a’/? (1—
+

11b 77 b7/2 (a—bx2)3/4

EllipticF[iAr‘cSin[%} , 2]

a

Result (type 5, 91 leaves):
1

77b% (a- bx2)3/4

3/4

b x2 .
Hypergeometric2Fi |

1- —
a

21-20a°x+10a’bx>+3ab?x°+7b3x” +20a%x

N |

Problem 837: Result unnecessarily involves higher level functions.

4

X ax
J(abxz)3/4

Optimal (type 4, 104 leaves, 4 steps):

)

3 b x?
y _7]
2 a
3 bx?
y 7}
2 a



Mathematica 11.3 Integration Test Results for 1.1.2.2 (¢ x)~m (a+b x~2)~p.nb | 99

a a
+

7 b2 7b 7 b5/2 (a—bx2)3/4

dax(a-bx)4 23 (a-bx2)V 8 a5/2 (17 M)3/4 EllipticFEAr‘cSin[%}, 2]

Result (type 5, 77 leaves):
1

7b% (a-bx?)**

X2

2x |-2a2+abx?+b%x*+2a? [1—
a

3/4
) Hypergeometric2Fi |

N |

)

Problem 838: Result unnecessarily involves higher level functions.
X2
Ji dx
(a-bx?)**

Optimal (type 4, 81 leaves, 3 steps):
2 x <a7bxz)1/4 4 33/2 (1— baiz):”

3b 3 p3/2 (a—bx2)3/4

4 EllipticF [ i ArcSin [ %} B 2]

a

Result (type 5, 64 leaves):

2 X

3/4
—a+bx?+a (1— M) Hyper‘geometr‘icZFl[i, i 3 b"z])
a

3b (a—bx2)3/4

Problem 839: Result unnecessarily involves higher level functions.
1
Ji dx
(a-bx?)**
Optimal (type 4, 58 leaves, 2 steps):
bx2 3/4 . . 1 . Vb x
2+/a (17 = ) E1lipticF |2 ArcSin| br ], 2]

a
Vb (a-bx2)*/4

Result (type 5, 48 leaves):
abx2)3/4 . s s b
x (225)"" Hypergeometric2F1[ 1, 2, 2, ]

(a-bx2)**

Problem 840: Result unnecessarily involves higher level functions.
1
J— dx
x? (a-bx2)>*

Optimal (type 4, 78 leaves, 3 steps):
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x2\3/4 . . . x
(a—bx2)1/4 \/F(lfb—) ElllpthF[iArcSm[%},z]

a a

- +

ax ﬁ(a—bxz)”“
Result (type 5, 70 leaves):

2 2 bx2 | 3/4 : 1 3 3 bx
-2a+2bx*+bx (1— . ) Hyper‘geometr‘1c2F1[2, 2’ 5 }

2ax (a—bx2>3/4

Problem 841: Result unnecessarily involves higher level functions.

1
J—dlx
x* (a-bx2)>*

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

(a-bx2)* 5b(a-bx)Vt 5H (1- %)3/4 Elliptick |2 Arcsin[ 2], 2]
) 3ax3 ) 6 a2 x ' 6 a3/2 <a7bxz)3/4

Result (type 5, 84 leaves):
X2 3/4

1- —] Hypergeometric2Fi |
a

-4a’2-6abx?*+10b%x*+5b2x*

N |

3 3 ﬁ})/
.’44‘ 2) a

12a2x3 (a-bx2)**
( )

Problem 842: Result unnecessarily involves higher level functions.

1
J—dlx
x6 (a—bxz)g’/4

Optimal (type 4, 131 leaves, 5steps):
(a-bx?)"* 3b(a-bx2)"* 3b2(a-bx?)"*
5ax’ 10 a% x3 4a3x

3 p5/2 (1 - bx2)3/4 EllipticF[iAr‘cSin[%] , 2]

a a

+

4 a5/2 (a—bx2)3/4

Result (type 5, 95 leaves):
x2)3/4 1
1- ] Hypergeometric2F1 [ —,
2

[8a34a2bx218ab2x4+30b3x5+15b3x5
a

(40 a’x* (a- bx2)3/4>



Mathematica 11.3 Integration Test Results for 1.1.2.2 (¢ x)”m (a+b x~2)~p.nb | 101

Problem 843: Result unnecessarily involves higher level functions.

X6
J(a+bx2)5/4 o

Optimal (type 4, 124 leaves, 5steps):

8 ax 4 ax3 2 x>?
+ _

3b3 (a+bx2)1/4_ 9 b2 (a+bx2>1/4 9b <a+bx2)1/4

2\1/4 L
16 a5/2 (1 + bi) EllipticE[lAr‘cTan[ . X}, 2]
5 2 Va

a

3p7/2 (a+bx2)1/4

Result (type 5, 78 leaves):
1

9 b3 (a+bx2)1/4

XZ
1+

3

FNQRN

2 [—12a2x—2abx3+b2x5+12a2x
a

1/4
] Hypergeometric2F1|

Problem 844: Result unnecessarily involves higher level functions.

4

X3
J(a+bx2)5/4 g

Optimal (type 4, 100 leaves, 4 steps):
24 33/2 (1 + sz)lm EllipticE[lAr‘cTan[lgb 1, 2]
a 2 N

a

12 ax 2 x3

- + +
5b2 (a+bx?)¥* 5b (a+bx?)t* 5b%2 (a+bx?)"*

Result (type 5, 64 leaves):

2 X

1/4
6a+bx*-6a (1+ bai) Hyper‘geometr‘icZFl[i, i, 3, —M])

a

5b2 (a+bx?)Y*

Problem 845: Result unnecessarily involves higher level functions.

X2
o

Optimal (type 4, 74 leaves, 3 steps):

ava (1+ b;:17)(2)1/4 EllipticE[%Ar‘cTan[%], 2}

a

2 X

b (a+bx?)** b*'2 (a+bx?)*

Result (type 5, 53 leaves):
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2 X

b x2 1/4 A b x2
~1+ <1+ TX) Hypergeometr1c2F1[i, %, 3, 7—’(])

b <a+bx2)1/4

Problem 846: Result unnecessarily involves higher level functions.

1
J = ax
(a+bx2)®*
Optimal (type 4, 56 leaves, 2 steps):
2 (1022 Elliptice [ Ar‘cTan[%] , 2]
Va Vb (a+bx?)**
Result (type 5, 55 leaves):

bx2 | 1/4 : 11 3 _bx?
2X-X (1+ 2 ) Hyper‘geometr‘1c2F1[4, 1 2 ]

a

a (a+bx2)1/4

Problem 847: Result unnecessarily involves higher level functions.

1
J—dlx
x2 (a+bx2)5/4

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

1 _ - (1+ bTXZ)IM EllipticE[iAr‘cTan[%], 2]

ax<a+bx2)1/4 a3/2 (a+bx2>1/4

Result (type 5, 71 leaves):
X2
1+

1/4
[—2 (a+3bx?) +3bx? J Hypergeometric2Fi |

1 1 3 b x?
Ty T T T T 2 2 b 2)1/4
; 2 o0 5 3 })/( a’x (a+bx?) )

Problem 848: Result unnecessarily involves higher level functions.

J 1t 4
x* (a+bx?)**
Optimal (type 4, 102 leaves, 4 steps):

bx? | 1/4 s 1 b x
1 7b 7 b3/2 (1+ : ) ElllptlcE[2 ArcTan| WX]’ 2]

a

- + +
3ax3 (a+bx2)1/4 6 a2 x (a+bx2)1/4 2a%/2 (a+bx2)1/4

Result (type 5, 83 leaves):
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x2

~4a%+14abx?+42b%>x*-21b%x* [1+

3

1/4
] Hypergeometric2F1|

FNQI

a

12a3x3 (a+bx2)V*
( )

Problem 849: Result unnecessarily involves higher level functions.

1
w{####Aldx
x6 (a+bx2)5/4

Optimal (type 4, 126 leaves, 5 steps):
1 11b

.
5ax® (a+bx2)1/4 30 a2 x3 <a+bx2)1/4

1/4 o
77 b2 77 b5/2 (1+ M) Elllptl(:E[iAr‘cTan[%]J 2}

a a

60a3x<a+bx2)1/4 20 a7/2 (a+bx2>1/4
Result (type 5, 94 leaves):

~243%+44a%bx%>-154ab?>x* - 462b3> x° +

b 2
231 b3 x° X

1+

3

1/4
J Hypergeometric2F1|

120 3% x® (a+ b x?)¥*
( )

a

Problem 850: Result unnecessarily involves higher level functions.

XG
J(a—bxz)S/4 >

Optimal (type 4, 124 leaves, 5 steps):

2 x5 8ax<a—bx2)3/4 20 x3 (a—bxz)S/4
+ + -

b(a—bx2)1/4 3b3 9 b2

162577 1- ba_xz)mEllipticE[%ArcSin[%}, 2]

a

3b7/2 (a-bx2)**

Result (type 5, 78 leaves):
1

9b* (a-bx2)"*

2\1/4
B 2 2 2 4 2[4 90X .
2x|-12a“+2abx“+b x*+12a° |1 Hyper‘geometr‘1c2F1[

1
a JEJ—J—:I

1
4
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Problem 851: Result unnecessarily involves higher level functions.

4

X ax
J(a—bxz)S/4

Optimal (type 4, 101 leaves, 4 steps):

y3 12 (a-bx?)* 24 a3/2 (1— "{)1/4 EllipticEEAr‘cSin[%}, 2]

a

+ —

b(a—bxz)l/4 5 b? 5 p5/2 (a—bxz)l/4

Result (type 5, 65 leaves):

2 X

1/4
-6a+bx*+6a (1— baiz) Hyper‘geometr‘icZFl[i, %, %, M})

5b2 (a-bx?)'*

Problem 852: Result unnecessarily involves higher level functions.

2
J(a—bxz)S/4 >

Optimal (type 4, 77 leaves, 3 steps):

4va (1-29) " E1liptice | 2 Arcsin[ 2], 2]

a

2 X

b (a-bx2)** b*'2 (a-bx?)"*

Result (type 5, 54 leaves):

b2\ 1/4 . bx?
“1+ (1_ TX) Hyper-geometrchFl[i, %, %, - ])

a

2 X

b (a—bxz)l/4

Problem 853: Result unnecessarily involves higher level functions.

Y
J(abxz)?’/4

Optimal (type 4, 77 leaves, 3 steps):

) (17 %)1/4 ElliptiCE[iAr‘CSin[%} > 2}

a

2 X

a(a-bx2)t* Va /b (a-bx2)**

Result (type 5, 54 leaves):

b2\ 1/4 . 11 3 bx?
X (_2+ (1_ T) Hyper‘geometr‘1c2F1[Z, 30 50 —])

a

a (a—bx2>1/4
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Problem 854: Result unnecessarily involves higher level functions.
1
—dx
sz (a-bx2)>*

Optimal (type 4, 99 leaves, 4 steps):

)1/4

a

) 3(a bx2)? 34/b (1_ bx2 EllipticE[%Ar‘cSin[%], 2]

a

ax (a-bx2)'* a2 x a2 (a-bx2)¥*
Result (type 5, 71 leaves):

1/4
-2a+6bx?-3bx? (17 bai) HypergeometricZFl[i, %, 3 M]

2a%x (a—bxz)l/4

Problem 855: Result unnecessarily involves higher level functions.
1
— dX
Jx4 (a-bx2)>*

Optimal (type 4, 126 leaves, 5steps):
2 7 (a-bx2)** 7b (a-bx?)**

ax3 (a—bxz)l/4 3a2x3 2a3x

S p32 (1 B bsz) 1/4 EllipticE [ i ArcSin [ %] s 2}

a

2a%/2 (a—bxz)l/4

Result (type 5, 84 leaves):
X2

1/4
1- —] Hypergeometric2Fi|
a

[on
x
N

~4a32-14abx?+42b%>x*-21b%x*

) )

FNQU
N |
N W
m‘

(12 a’x® (a- bx2)1/4>

Problem 856: Result unnecessarily involves higher level functions.
1
J— dx
x® (a-bx?)**

Optimal (type 4, 151 leaves, 6 steps):
2 11 (a—bx2)3/4 77b(a—bx2)3/4

axs (afbxz)l/4 5a?x® 30 a3 x3

1/4 . . .
7762 (a-bx2) > 77 b5/2 (1 - M) E111pt1cE[§Ar‘c51n[%] » 2]

a a

20 a% x 20a7/2 (a—bxz)l/4
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Result (type 5, 95leaves):

~243%-44a°bx%>-154ab?x* +462 b3 x° -

1/4

b x? .
Hypergeometric2F1|

1- —
a

3 bx?
231 b3 x° T
2 a

/ (120 a*x® (a- bx2)1/4)

1
4 2

Problem 857: Result unnecessarily involves higher level functions.

I R
J&<a+bxz)7/4

Optimal (type 4, 78 leaves, 3 steps):

, (1+ %)3/4 EllipticF[iAr‘cTan[%}, 2]

a

2 X

+

3a(a+bx2)3/4 3\/?\/F(a+bx2)3/4
Result (type 5, 55 leaves):

by2 ) 3/4 . 1 3 3 b x?
X (2+ (1+ T) Hyper‘geometr‘1c2F1[;, 2’ 2° ——})

a

3a (a+bx2)3/4

Problem 858: Result unnecessarily involves higher level functions.

1
J(a+bx2)9/4

Optimal (type 4, 78 leaves, 3 steps):

bx2 | 1/4 st 1 b x
5 x ) 6 (1+ : ) E111p‘c1cE[2 ArcTan | ﬁx}, 2]

5a(a+bx2)5/4 5a3/2\/F(a+bx2)1/4

Result (type 5, 72leaves):
1

5 a2 (a+bx2)5/4

2 3 b x?

E R R R ]

2 2 a

8ax+6bx3-3x (a+bx2) 1+

1/4
) Hypergeometric2Fi |

IS

a

Problem 859: Result unnecessarily involves higher level functions.

I S
oo

Optimal (type 4, 97 leaves, 4 steps):

3/

- 16 % 10 (14 °%) 4E111pticF[iAr‘cTan[%} , 2]

a

+

N
7a (a+bx2)7/4 21 a2 (a+bx2)3/4 21a32+/b (a+bx2)3/4
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Result (type 5, 75leaves):
1

21 a2 (a+bx2)7/4

2

3/4 1
2x (8a+5bx?) +5x (a+bx?) [1+ ] Hypergeometric2F1[ =,
2

a

Problem 860: Result unnecessarily involves higher level functions.
1
Ji dx
(a-bx2)7*
Optimal (type 4, 81 leaves, 3 steps):

a

N 2 (1- 247" E1diptick [ Arcsin[Y2X], 2]

+

_’:a(a—bxz)g’/4 Bﬁﬁ(afbxz)”“
Result (type 5, 56 leaves):

X

bx? | 3/4 . 1 3 3 bx
24 (1, T) Hypergeometric2f1[ >, 2, 2 —])

3a (a—bx2>3/4

Problem 861: Result unnecessarily involves higher level functions.
J; dx
(aibxz)9/4

Optimal (type 4, 101 leaves, 4 steps):

6 (17 bx2)1/4 EllipticE[iAr‘cSin[%], 2]

a

2 X 6 X

+ —

Sa(a—bxz)S/4 5 a2 (a—bxz)l/4 5a3/2\/F(afbx2)1/4

Result (type 5, 74 leaves):
1

5 a2 (a—bxz)S/4

21/
1- —] Hypergeometric2Fi |
a

8ax-6bx3-3x (a—bxz)

1 1
) —]
4 2

Problem 862: Result unnecessarily involves higher level functions.

_t 4
J(a—bxz)ll/‘l X

Optimal (type 4, 101 leaves, 4 steps):
10 (1- )7 ELLipticF [ 1 Arcsin[2x], 2]

a

2 X 10 x

+

N
7 a (a—bx2)7/4 21 a2 (a—bx2)3/4 21a%2/b (a—bx2)3/4
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Result (type 5, 77 leaves):

3/4

1 " , b x2 . 1 3 3 bx?
2x (8a-5bx?) +5x (a-bx?) [1- — Hypergeometric2F1[~, =, =, —|
21a% (a-bx?)7/* a 2 472 a
Problem 863: Result unnecessarily involves higher level functions.
X6
Ji dx
(2+3x2)14
Optimal (type 4, 99 leaves, 5steps):
128 x 32x (2+3x2)%% 40x3 (24+3x2)%4
- + - +
1053 (2+3x%)%* 1053 1053
128  2V/*EllipticE[ ArcTan[ |2 x], 2]
2 2 2
—x° (2+3x2>3/4+
39 1053+/3
Result (type 5, 54 leaves):
1 11 3 3x2
2 x <2+3x2)3/4 (16 - 20 x> + 27 x*) - 16 - 2°/* Hypergeometric2F1| —, —, —, ——X]
1053 4" 2 2 2
Problem 864: Result unnecessarily involves higher level functions.
X4
J; ax
(2+3x2)%*
Optimal (type 4, 81 leaves, 4 steps):
32 2Y/4EllipticE[® ArcTan| |2 x], 2]
32x 8 234 2 3 2\3/4 2 >
- ——x (2+3X2)7 e — 3 (243%2) 77 -
135 (2+3x%)Y* 135 27 1353

Result (type 5, 49 leaves):

2
— X

(2+3x2)>* (~4+5x2) +4  2%/*Hypergeometric2Fl |
135

)

Problem 865: Result unnecessarily involves higher level functions.
XZ
—dx
J(2+3x2)1/4

Optimal (type 4, 63 leaves, 3 steps):
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8 24 EllipticE[ Y ArcTan| [ 2 x|, 2]
8 x 2 2\3/4 ? ’
——+—X<2+3X) +

15 (2+3x2)V% 15 15+/3

Result (type 5, 41 leaves):

2
— X

(2+3x%) 3/% _ 23/4 Hypergeometric2F1 [
15

B

Problem 866: Result unnecessarily involves higher level functions.

1
J = ax
(2+3x2)%*
Optimal (type 4, 43 leaves, 2 steps):

. 2 2v4 EllipticE[iArcTan[ﬁx}, 2]

(2+3x2)Y" V3
Result (type 5, 24 leaves

xHyper‘geometr‘icZFl[j—l, i, 3, 3%]

21/4

Problem 867: Result unnecessarily involves higher level functions.

1
J ——ax
x2 (2+3x2)1/4
Optimal (type 4, 63 leaves, 3 steps):

3 x (2+3x2)%* ﬁElliPticE[iArcTan[\/Ex}, 2]

2 <2+3X2>1/4 2 X 23/4

Result (type 5, 46 leaves):

(2+3x2)%* 3xHyper‘geometr‘ic2F1[£1—t, %, %, —32—"2]
- +

2 X 4 . 2l/4

Problem 868: Result unnecessarily involves higher level functions.

J;dx
x4 (2+3x2)1/4

Optimal (type 4, 83 leaves, 4 steps):
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oticEl L |3
. (203x)7 3 (237" BWElllptlcE[zAr‘cTan[ 2x},z]

- + +

8 (2+3x2)"* 6 x3 8 x 4 23/4

Result (type 5, 55leaves):

9xHyper‘geometr‘ic2F1{i, i, %, —i]

[- 1 +i) (2+3x2)%% -

6x3 8x 16 - 21/4

Problem 869: Result unnecessarily involves higher level functions.
1
—dx
Jx6 (2+3x2)Y*

Optimal (type 4, 101 leaves, 5 steps):

189 x (2+3x2)%% 7 (2+3x2)°"
_ . _
160 (2 +3x2)%* 10 x° 40 x3
63 (2+3x2)3/4 63\EEllipticE[iAr‘cTan[ l% x], 2}
160 x ) 80 23/4

Result (type 5, 62 leaves):

189xHyper‘geometr‘ic2F1[i, 1,2 —32—’(2]

27 2°

1 7 63
[— + - <2+3X2)3/4+
10x> 40x> 160X 320 21/

Problem 870: Result unnecessarily involves higher level functions.
X6
— dx
J (2 _3 Xz) 1/4

Optimal (type 4, 83 leaves, 4 steps):
32x (2-3x2)%% 40x3 (2-3x2)%*
1053 1053

128  2v/% EllipticE[iAr‘cSin[ﬁ x|, 2]
2 (2-3x2)%* 4
39 1053+/3

Result (type 5, 55leaves):

B

2x |- (2-3x%)%" (16 + 20 x2 + 27 x*) + 16 - 2*/* Hypergeometric2F1 |
1053
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Problem 871: Result unnecessarily involves higher level functions.

X4
J (2-3x2)%* o

Optimal (type 4, 65leaves, 3 steps):

—ix (2—3x2>3/4—i
135 27

Result (type 5, 50 leaves):

— X
135

x3 (2—3x2)3/4+

- (2-3%?) 3/4 (4+5x%) +4  2%*Hypergeometric2F1|

32 2l/4 EllipticE{%Ar‘cSin[ /3 x|, 2]
135+/3

3

Problem 872: Result unnecessarily involves higher level functions.

XZ
J(Z _3 X2)1/4 dx

Optimal (type 4, 47 leaves, 2 steps):

g8 214 EllipticE[%Ar‘cSin[ li x|, 2]

S 2 (2-3x2)%%
15

Result (type 5, 41 leaves):

-—X
15

(2-3x%)%* - 2%*Hypergeometric2F1l |

15+/3

3 3x?
J_)_J_X]

1
4 2 2 2

Problem 873: Result unnecessarily involves higher level functions.

v
J(z-axz)”“

Optimal (type 4, 28 leaves, 1step):

2 2v4 EllipticE[iArcSin[\/Ex], 2]

V3
Result (type 5, 24 leaves

x Hypergeometric2Fil | i,

):
1
;:

3

2’

3x2}
2

21/4
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Problem 874: Result unnecessarily involves higher level functions.

1
J = ax
x? (2-3x%)%*
Optimal (type 4, 47 leaves, 2 steps):

23528 V3 EllipticE[} Arcsin[ [ 2 x], 2]

2 X 23/4

Result (type 5, 46 leaves):

(2-3x2)%4 3xHyper‘geometr‘ic2F1[i, %, %, %]

2 X 4 . 2l/4

Problem 875: Result unnecessarily involves higher level functions.

1
J —ax
x* (2-3x2)Y*
Optimal (type 4, 67 leaves, 3 steps):

(2-3x2)%* 3 (2-3x2)°" 3ﬁElliptiCE[;ArcSin[\/Ex]J 2]

6 x> 8 X 4 . 23/4

Result (type 5, 55 leaves):

[ 1 3
6x3 8x

9xHyper‘geometr‘ic2F1[i, 20 50 32—"2]

(2—3x2)3/4—

16 21/4
Problem 876: Result unnecessarily involves higher level functions.

1
J—dlx
X6 (2-3x2)Y*

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

(2-3x)%% 7(2-3x2)%% 63 (2-3x)% 63\/?ElliptiCE[;Ar‘cSin[\/?x}, 2]

10 x° 40 x3 160 x 80  23/4

Result (type 5, 62 leaves):

189 x Hypergeometric2Fi[ %, %, 2 i]
S A N TR

10x> 40x3 160x 320 - 21/4
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Problem 877: Result unnecessarily involves higher level functions.
A
J(2+3x2)3/4 ”

Optimal (type 4, 83 leaves, 4 steps):
160x (2+3x2)Y* a0

2079 693
320 2/4EllipticF |2 ArcTan[_ |2 x], 2]

2 1/4 2 2

— x> (2+3x%) 7" -

33 2079 /3
Result (type 5, 54 leaves):

1 1 3 3 3x°

2x | (2+3x?%) /4 (80 - 60 x> + 63 x*) - 80 - 2'/* Hypergeometric2F1|[ —, =, =, - —|

2079 2" 4 2 2

Problem 878: Result unnecessarily involves higher level functions.

4

X ax
J(2+3X2)3/4

Optimal (type 4, 65leaves, 3 steps):

16 23/4 EllipticF[%Ar‘cTan[ | i x|, 2]
8 2
-—X (24—3X2)1/4+fx3 (2+3X2>1/4+
63 21 63/3
Result (type 5, 49 leaves):
3 x?

3
2

— X
63

(-4+3x2) (2+3x%)Y*+4  2'*Hypergeometric2Fl |

N |

3
4

)

Problem 879: Result unnecessarily involves higher level functions.
JL dx
(2+3x%)%*

Optimal (type 4, 47 leaves, 2 steps):

4 2%/%EllipticF |} ArcTan[ | > x], 2]

Ex(2+3x2)1/4—

9 93

Result (type 5, 41 leaves):

2 1 3 3 3 x?
—x|(2+3x%) 14 _ V4 yypergeometric2Fl [=, = = -—]
9 2 4 2 2
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Problem 880: Result unnecessarily involves higher level functions.

1
J = ax
(2+3x%)%*
Optimal (type 4, 27 leaves, 1 step):
23/4 EllipticF[%Ar‘cTan[ | % x|, 2]

V3
Result (type 5, 24 leaves

x Hypergeometric2F1[ >, 2, 2 32_x2]

23/4

Problem 881: Result unnecessarily involves higher level functions.

1
J ——ax
x2 (2+3x2)3/4
Optimal (type 4, 49leaves, 2 steps):

(22 3x0) \/3 EllipticF[ > ArcTan[ |3 x], 2]

2 X 2 2l/4

Result (type 5, 46 leaves):

(2+3x2)V4 3 x Hypergeometric2F1[ >, 2, 2, —32—"2]

2x 4 . 23/4

Problem 882: Result unnecessarily involves higher level functions.

J Y
x4 (2+3x2)3/4
Optimal (type 4, 67 leaves, 3 steps):

. . 1 3
(203x)14 5 (223204 SﬁElllptlcF[;Ar‘cTan[ [ > x|, 2]

- + +

6 x3 8 x 8 21/4

Result (type 5, 55leaves):

15 x Hypergeometric2F1 | %, 2, %, -2 ]

[— 1 +i) (2+3X2)1/4+

6x3 8x 16 - 23/4
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Problem 883: Result unnecessarily involves higher level functions.

J;dx
X6 (2+3x2)3/4

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

CricE[ L |3
(203%) Y% 8 (203x) 4 27 (243%0) 27\/?E111pt1cF[2Ar‘cTan[ > x|, 2]

— + — —

10 x° 40 x3 32 x 32 2l/4

Result (type 5, 58 leaves):

(2+3x2)Y% (16 -36x? + 135 x#) 81 x Hypergeometric2F1[ 7, *, 2, -]

160 x° 64 - 23/4

Problem 884: Result unnecessarily involves higher level functions.

x@
J(z -3x2)% o

Optimal (type 4, 83 leaves, 4 steps):

160x (2-3x2)* e, (2314

2079 693
320 2¥/4EllipticF|> ArcSin[_ [ 2 x], 2]

2 1/4 2 2

— x> (2 -3 xz) +

33 2079+/3
Result (type 5, 55leaves):

1 1 3 3 3x?

2x |-(2-3 x2)1/4 (80 + 60 x> + 63 x*) + 80 - 2'/* Hypergeometric2F1| —, =, =, —]

2079 2 472 2

Problem 885: Result unnecessarily involves higher level functions.

X4
J(z -3x2) o

Optimal (type 4, 65leaves, 3 steps):

16 2*/4EllipticF |} Arcsin[ [ 2 x], 2]
—ix<2—3x2)1/4—ix3 (2—3x2)1/4+

63 21 633

Result (type 5, 50 leaves):

ix - (2—3x2>1/4 (4+3x%) +4 24 Hyper‘geometr‘icZFl[E,
63 2
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Problem 886: Result unnecessarily involves higher level functions.

X2
J (2 _3 X2)3/4 dx

Optimal (type 4, 47 leaves, 2 steps):

4 23/4 EllipticF{%Ar‘cSin[ /3 x|, 2]

—Ex (2—3x2)1/4+

° 93
Result (type 5, 41 leaves):
2 1 3 3 3x?
-—x|(2-3x) V4 214 Hypergeometric2F1[ =, =, =, ——]
9 2 4 2 2

Problem 887: Result unnecessarily involves higher level functions.

Y
J<23X2)3/4

Optimal (type 4, 27 leaves, 1step):

23/4 EllipticF[iAr‘cSin[ |2 x], 2]
V3
Result (type 5, 24 leaves):

)
3 3 3x2}
4

[N

) )

X Hypergeometric2F1 [ i,

23/4

Problem 888: Result unnecessarily involves higher level functions.
1
J ——ax
x2 (2-3x%)%*
Optimal (type 4, 49 leaves, 2 steps):

(2—3x2>1/4 \EEllipticF[iAr‘cSin[ li x}, 2]

- +

2 X 2 2l/4

Result (type 5, 46 leaves):

(2-3x2)Y/* 3 xHypergeometric2Fi [ i, R
- +
2 x 4 23/4
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Problem 889: Result unnecessarily involves higher level functions.

1
J— dx
x* (2-3x%)%%
Optimal (type 4, 67 leaves, 3 steps):
. . 1 . 3
(2-3x)V% 5 (2-3x) V8 53 EllipticF | ArcSin| |2 x], 2]

- - +

6 x3 8 x 8 2l/4

Result (type 5, 55leaves):

2
15 x Hypergeometric2F1[ >, 2, 2, 32X

1 5
[_7_7) (2—3x2)1/4+ 2’ 4’ 27 2

6x3 8x

16 23/4

Problem 890: Result unnecessarily involves higher level functions.

1
J—dlx
x® (2-3x2)%*

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

(2237 9 (2-3x) 7% 27 (2-32) Y 27\/?E111pticF[§Ar‘csin[ /i x|, 2]

- - - +

10 x° 40 x3 32x 32 24

Result (type 5, 58 leaves):

(2—3x2>1/4 (16 + 36 x2 + 135 x*) 81xHyper‘geometr'ic2F1[§, LS
- +

160 x° 64 - 23/4

Problem 891: Result unnecessarily involves higher level functions.

X6
J(—2+3x2)1/4 o

Optimal (type 4, 258 leaves, 7 steps):
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32 x (-2+3x2)3/4 40 x3 (-2+3x2)3/4 2

+ +—Xx° (—2+3X2>3/4+
1053 1053 39
2\1/4
128 x (-2 +3x?) i 128 . 91/ X2
1053 (\/7+\/—2+3x2) 1053 /3 x (\/7+«/_2+3X2)2
2+3x2)Y% g 1
[\/— +1/-2+3x? E111pt1cE 2Ar‘cTan[( ) , o
24 2" 1053+/3 x
x2 2+3x2)Y4 0 g
64 214 - [W +4/-2+3x* | EllipticF| 2Ar‘cTan[< 1/4> 1, =]
(\/7+\/—2+3X2) 2 2
Result (type 5, 68 leaves):
1 1 3 3x?
2x(-32+8x*+6x*+81x°+16  2¥* (2-3x2)"* Hypergeometric2F1[~, =, =, —X] ]/
4" 2" 27 2

(1953 (-2+3%?) 1/4)

Problem 892: Result unnecessarily involves higher level functions.
X4
J 5 ax
(-2+3x2)M4
Optimal (type 4, 240 leaves, 6 steps):

32x<—2+3x2)1/4 1

135 (\E+\/—2+3x2) 135+/3 x

RERETEr

ix (—2+3X2>3/4+ix3 <72+3X2>3/4+
135 27

32 21/4

x2

N Errak

(-2+3x2)7* 1 1
EllipticE[2ArcTan| ———"—]|, =

3 +
21/4 27 135+4/3 x

2
16  21/4 X

VT e 2v3e )

2+3x2)1/4

1
21/4 }’ ;]

RERN TR

EllipticF[2ArcTan| —"— -

Result (type 5, 63 leaves):
1

135 (-2 + 3x2)1/4

2 X

~8+2x2+15x* +4 234 (2-3%2) Y% Hypergeometric2F1| =,

Problem 893: Result unnecessarily involves higher level functions.
JL dx
(-2+3x2)1*

Optimal (type 4, 222 leaves, 5 steps):
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2

1/4
2 (-2+3x2)%% Bx (-2+3%) g s X
15 15(\/7+\/—2+3x2) 15/3 x (\/?+«/,2+3X2>2
2+3x2)1/4 1 1
V2 ++/-2+3x? | E1lipticE[2ArcTan - e —
( + p [ 21/4 2 i 153 x
N 2435214
4 214 X (\/— +1/-2+3x? | EllipticF[2ArcTan| - 1/: ) ], l}
2 2

Nz 23w )

Result (type 5, 57 leaves):
_ 2, 93/4 (5 _242\1/4 : 1 1 3 3x*
ZX( 2+3x2+234 (2-3x2) Hyper‘geometr‘1c2F1[4, 1 o })

15 (-2+3x2)%*
Problem 894: Result unnecessarily involves higher level functions

4
J(—2+3x2)1/4 g

Optimal (type 4, 199 leaves, 4 steps):

2x(—2+3x2)1/4 1
V2 v -243x2 /3 x
( 24 3X2)1/4 1
=

EllipticE 2Ar‘cTan[ )
21/4 2

X2 Ne [ 2wz y
V2 23R ) [z
[ )

! 214 X (\f +4/-2+3x%2
V3 x (ﬁwm)z

2 21/4

(-2+3x2)"" 1
EllipticF 2Ar‘cTan[ o ], ;}

Result (type 5, 41 leaves):
(2-3x?) 1% Hypergeometric2F1 [ i, i, %, %]

(-4+6x2)1*
Problem 895: Result unnecessarily involves higher level functions

J ! dx
x2 (—2+3x2)1/4

Optimal (type 4, 221 leaves, 5steps):
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(-2+3x2)%* 3x (-2+3x2)%* 1
_ +
2 x 2 (V2 +v243x7 ) 2x
; 2+3x4)Y% g
J3 X (\/_ m EllipticE| 2ArcTan[( ;1/4 ) ]5 ;] -

(\E+\/72+3x2)2
2 @ VT m (~2+3x)Y4 0 1
[ -2+3x ) EllipticF 2Ar‘cTan[ Sia }, g]

V3

2 22/x (V2 v 2ea )]

Result (type 5, 63 leaves):
2 3/4 42 2\ 1/4 3 1 3x2
-8+12x%-3  2¥4x2 (2-3x?) Hyper‘geometr‘1c2F1[4, 2 50

8x (-2+3x2)Y*

Problem 896: Result unnecessarily involves higher level functions.

1
J dx
x4 (—2+3x2)1/4

Optimal (type 4, 242 leaves, 6 steps):

2

(-2+3x2)¥* 3 (-243x2)%% 9x(-2+3x%)"* 1 N
’ - + 343
" o 8 (V2 v-zes) 4 2 T rak
( 2+3X2)1/4 1 1
(\/— m EllipticE 2Ar‘cTan[ S , ;} _ _8 .

( 2. 3X2)1/4 1
> o]

2
3\/? X (\/— +4/-2+3x% EllipticF 2Ar‘cTan[
(V2 «v2eme ) 21/ 2
Result (type 5, 71 leaves):
1 1 3 3x°
4’27 27 2 })/

[ (-8-6x%+27x%) -27  2¥*x* (2-3x )1/4Hyper‘geometr1c2F1[
(96x* (-2+3x%)"*]
Problem 897: Result unnecessarily involves higher level functions

J ! dx
X6 (-2+3x2)Y"

Optimal (type 4, 260 leaves, 7 steps):
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(-2+3x2)¥% 7 (~243x2)%% 63 (-2+3x2)7*
+ + -

10 x° 40 x3 160 x

189x<—2+3x2)1/4 1 x2
N

160 (V2 /23] 8 x| (7 g )

RERN TR

(-2+ 3x2)1/4}’1}7 1

EllipticE 2Ar‘cTan[ —_—
2174 27 160 - 23/4x

2 2+3x2)Y% 1
633 X - [V— ++/-2+3x% | EllipticF[2ArcTan| ————— (2x3) 7 — ) » =]
(\/7+\/—2+3x2) 2v/ 2
Result (type 5, 76 leaves):
2 4 6 3/4 46 1/4 1 1 3 3x?
4 (-32-8x*-42x*+189x°) - 189 2 (2-3x?)"*Hypergeometric2F1[~, —, =, —] /
4" 2 2 2

(640 x> (-2+3%%) 1/4)

Problem 898: Result unnecessarily involves higher level functions.

X6
J(23x2)1/4 dx

Optimal (type 4, 260 leaves, 7 steps):
32x (-2-3x%)¥* 4ex3 (-2-3x%)%*

+ xS (m2-3x3) 0
1053 1053 39
2\1/4
128 x (-2 -3x?) ) 1 128 a4 | X2
1053 (\E+\/—2—3x2) 1053 /3 x (ﬁ+«/_2_3)(2)2
2-3x3)Y4 4 1
(\/— +1/-2-3x% | EllipticE[2ArcTan[ ~—— ( ) =+ —
214 2" 1053+/3 x
x2 ( 2-3x2)V% 1
64 2Y4 | - (\f +4/-2-3x% | EllipticF[2ArcTan| 1, =]
(ﬁ+m)2 214 2
Result (type 5, 68 leaves):
1 1 3 3x?
x[32+8x*-6x*+81x°-16  2%/* (2+3x?)"*Hypergeometric2F1[ =, =, =, 7—)(] ]/
4" 2 2 2

(1053 (-2- 3x2)1/4)

Problem 899: Result unnecessarily involves higher level functions.

4

S S
J(—2—3x2)1/4 g
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Optimal (type 4, 242 leaves, 6 steps):

iX (_2_3X2>3/4_ix3 <—2—3X2>3/4+

135 27
32x (-2-3x2)1* 2
x| <) + ! 32 2M4 | - X
135(\/7+\/—2—3x2) 135+/3 x (\/7“/_2_3)(2)2
(\ﬁ +a/-2-3 E1lipticE[2 ArcT [( 2-3x2) 7 1} !
- x2 iptic rcTan y — | -
214 2" 1354/3 x
2 2-3x4)Y g
16 214 | - X - (v_ +4/-2-3x? | EllipticF| 2ArcTan[( — ) ], =]
(\/?+\/—2—3X2) 21/ 2
Result (type 5, 63 leaves):
1 1 1 3 3x°
2x |-8-2x2+15x*+4 . 2%/4 (2+3x2)1/4Hyper‘geometr‘1c2F1[— =, =, ——X]
135 (-2-3x2)"* 4 2" 2 2
Problem 900: Result unnecessarily involves higher level functions.
XZ
J— dx
(-2-3x2)V*
Optimal (type 4, 224 leaves, 5 steps):
1/4
—ix<—2—3x2>3/4— 8x (-2-3x%)Y S SRy x2
15 15 (\E+W) 15+/3 x (ﬁ“/_z_—“z)z
2-3x3)Y4 4 1
(\/— +1/-2-3x% | EllipticE]| 2Ar‘cTan[( ) =l —
214 2" 15+/3 x

2

4. 24 |- X [W m
e rak

( 2_ 3X2>1/4 1

I~

21/4 2

ElllptlcF 2 ArcTan [

Result (type 5, 58 leaves):

2x (2+3x2—23/4 (2+3x2)1/4 Hyper‘geometr‘icZFl[i, i, %, —MH

15 (-2-3x%)*

Problem 901: Result unnecessarily involves higher level functions.

1 4
J(_z-axz)l/“ g

Optimal (type 4, 202 leaves, 4 steps):
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2x (-2-3x%)Y* 1
.
V2 A/ -2-3x2 A3 x

X2

2_3y2)1/4
5 gl/4 (\/— +1/-2-3x> | EllipticE[2ArcTan| ——— (r2-3) 7 B 1] -
CeENE=Tak 24 2
5 2 _3x2)1/4
L x 22 s | evsprice 2arcran[ 422232075 11,
2 1/4
J3 x (V2 23| 2 2

Result (type 5, 41 leaves):

2\ 1/4 ; 11 3 _3x
X (2+3x ) Hyper‘geometr‘1c2F1[4, P, ]

2)

(-4-6x2)"*

Problem 902: Result unnecessarily involves higher level functions.
1
J dx
x2 (—2—3x2)1/4

Optimal (type 4, 223 leaves, 5 steps):

x2

+

(-2-3x2)*  3x(-2-3x2)* 1
. -
2x 2(\/?+x/—2—3x2) 2%/ x (\/7+\/—2—3x2)2

( 2- 3x2)1/4

1 1
(\/— \/ﬁ EllipticE[2ArcTan|—"— i s ;} T, o3y
. 2 3X2 1/4 1
Nl x . [\/— ++/-2-3x% | EllipticF[2 ArcTan]| (r2-3x) Jua ) | ;}
(ﬁm/ﬁ)

Result (type 5, 63 leaves):

)

-8-12x2+3  22/4x2 (243214 Hyper‘geometr‘icZFl[%, 13, —%}

8 x (—2—3x2)1/4

Problem 903: Result unnecessarily involves higher level functions.
1
J dx
x4 (-2-3x2)14

Optimal (type 4, 244 leaves, 6 steps):
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(-2-3x2)>* 3 (-2-3x2)%" 9x (-2-3x%)"* 1 33
6> 8 x 8 (V2 +v-2-3x | 4 2*x (V2 +v2-32 )’
(-2-3x3)"" 1 1
[\/— +1/-2-3x% | EllipticE 2Ar‘cTan[ S }, ;} + m

EllipticF[2ArcTan| —"—

3+//3 |- X [W +4/-2-3x%2
(\/TM/ﬁ)Z

Result (type 5, 71 leaves):

[4 (-8+6x2+27x%) -27 224 x* (2+3x%)"* Hypergeometric2Fl| -,

(96 3 (-2- 3x2)1/4)

Problem 904: Result unnecessarily involves higher level functions.

1
J dx
x8 (—2—3x2)1/4

Optimal (type 4, 262 leaves, 7 steps):
(-2-3x2)¥* 7 (-2-3x2)%" 63 (-2-3x2)%*

+

10 x° 40 x3 160 x
189 x (-2-3x2)¥* 2
X < X ) + ! 63\/? - x
160 (\Z 2 3x7) 80 2x vz vz ae )
(-2-3x3)" 1 1
(\/— \/ﬁ EllipticE[2ArcTan|——— e 1, ;} " oo 2 x

E111pt1cF 2 ArcTan [

63/3 |- X (W +4/-2-3x2
(ﬁ+m)2

Result (type 5, 76 leaves):

[4 (32-8x%+42x%+189x°) +189  2¥/4x® (2+3x?)"* Hypergeometric2Fi[ -,

640 x5 (-2 -3x2)V*
( )

Problem 905: Result unnecessarily involves higher level functions.

X6
J(—2+3x2)3/4 >

Optimal (type 4, 138 leaves, 5steps):

(-2- 3x2)1/4

( 2-3x2)Y"

1

I >l

2

[» >

2
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160 x (-2+3x2)1/4 40

2 1
+ x3 (—2+3X2)1/4+—X5(—2+3X2)1/4+—
2079 693 33 2079/3 x
XZ 24 3X2 1/4 1
160 - 23/4 (\/— +4/-2+3x? | EllipticF[2ArcTan[——— ( ) » ]
> 2 21/4 2
(\/7+\/72+3x )
Result (type 5, 68 leaves):
2 4 6 1/4 2)\3/4 1 3 3 3%
2x |-160 + 120 x* + 54 x* + 189 x® + 88 - 214 (2 - 3x?)*'* Hypergeometric2F1| =, =, =, —| /
2 4 2 2

(2079 (-2+ 3x2)3/4)

Problem 906: Result unnecessarily involves higher level functions.
JX“ dx
(-2+3x2)%*

Optimal (type 4, 120leaves, 4 steps):

25 (—2+3x2)1/4+ix3 (—2+3x2)1/4+;
63 21 63+/3 x

2

X

2+3x4)Y%
g 23/4 . (\/_ +4/-2+3x> | EllipticF]| 2ArcTan[( T ) s =]
(ﬁ+\/—2+3x2) 24 2
Result (type 5, 63 leaves):
1 1 3 3 3x?
2x |-8+6x2+9x%+4 2V4 (2-3x2)>* Hypergeometric2F1[ =, =, =, —X}
63 (-2+3x2)%* 2 4 2 2

Problem 907: Result unnecessarily involves higher level functions.
X2
J— dx
(-2+3x2)%*

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

—x (—2+3x2>1/4+71

9 9+/3 x
" 24 3x2)1/4
- Y e e [2arcran 122
(V2 V23 24 2

Result (type 5, 57 leaves):

2% (_2+3x2+21/4 (2_3x2>3/4Hyper‘geometr‘iCZFl[i, 3 %, %”

4’

9 (-2+3x2)3/4



126 | Mathematica 11.3 Integration Test Results for 1.1.2.2 (¢ x)~m (a+b x~2)"p.nb

Problem 908: Result unnecessarily involves higher level functions.

1
J = ax
(-2+3x2)%*
Optimal (type 4, 82leaves, 2 steps):

; 24+3x%2 1/4

: : (V2 T2 | erprce [2averan 22400 1y
1/4 2 2 ?
21/44/3 x (\/7+m)

Result (type 5, 41 leaves):

X (2—3x2)3/4 Hypergeometr‘icZFl[%, i, %, ﬁ]

(-4+6x2)3/4

Problem 909: Result unnecessarily involves higher level functions.

J ! dx
x2 (—2+3x2)3/4

Optimal (type 4, 104 leaves, 3 steps):

(-2+3x2>1/4 1
.

2x 4 24 x
" 2+3 2\1/4
V3 X (\/_ m EllipticF[2ArcTan|-———— (r2+3x) ] l]
Neererak 2 2

Result (type 5, 63 leaves):

-8+12x2+3  2Y4x2 (2-3x2)%* Hyper‘geometr‘icZFl[i, i, %, 3%]

8x (-2+3x2)%*

Problem 910: Result unnecessarily involves higher level functions.

J 1 dx
Xt (-2+3x2)"

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

(-2+3x2)Y* 5 (-2+3x2)V" 1
+ +
6 x3 8 x 16 - 21/ x

(-2+3x2)"" 2+3x2)V 1
21/4 ’ ;}

54/3 X (W 4/ -2+3x2
e rak

E111pt1cF 2 ArcTan [

Result (type 5, 68 leaves):
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1
[ 32-72x%+180x* +45 - 2V/4x* (2 -3 x?)*/* Hypergeometric2Fi| -,
2

96 x3 (-2 +3x2)%*
( )

Problem 911: Result unnecessarily involves higher level functions.

J ! dx
x6 (—2+3x2)3/4

Optimal (type 4, 140leaves, 5 steps):

(-2+3x2)Y* 9 (-2+3x2)% 27 (-243x%)M* 1
+ + +
10 x° 40 x3 32 x 64  21/4x
2 2+3x2)Y4

273 X - [V— +4/-2+3x% | EllipticF| 2Ar‘cTan[< " ) 1, =]

(\/7+\/—2+3x2) 2 2
Result (type 5, 73 leaves):

2 4 6 1/4 6 3/4 13 3 3%
-128 - 96 x* - 648 x* + 1620 X° + 405 - 21/* x® (2 - 3x?)** Hypergeometric2F1[ =, =, =, —| /

274" 2 2

(640 X° (-2+3%%) 3/4)

Problem 912: Result unnecessarily involves higher level functions.

X6
J<—2—3x2)3/4 >

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

160 x (-2 -3x2)'*
- X x) .20 x3 (—2—3x2)1/4—ix5 (—2—3x2)1/4+71
2079 693 33 2079/3 x

X 2. 3X2 1/4 1
160  2%/4 - [v— +4/-2-3x% | EllipticF| 2A|~cTan[< s ) » =]
Nz 230 ) 2 2
Result (type 5, 68 leaves):
2 4 6 1/4 2\ 3/4 1 3 3 3 x?
2x |160 + 120 x> - 54 x* + 189 x® - 80 - 2'/* (2+ 3 x?)*'* Hypergeometric2F1| ~, =, =, - —| /
2 4 2 2

(2079 (-2-3x%)7*)

Problem 913: Result unnecessarily involves higher level functions.

4

X ax
J<23X2>3/4
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Optimal (type 4, 121 leaves, 4 steps):

L (_2-3x2)1/4_ix3 (_2_3)(2)1/4_#
63 21 633 x

2

2 _ 3X2 1/4 1
8 234 |- X [W +4/-2-3x* | EllipticF| 2Ar‘cTan[< ) 1> =]
(V2 +V-2-3% )’ 214 2
Result (type 5, 63 leaves):
1 1 3 3 3x?
2x [-8-6x2+9x*+4 214 (2+3x2)3/4 Hypergeometric2F1[ =, =, =, —7)(]
63 (-2-3x%)%* 2 4 2 2

Problem 914: Result unnecessarily involves higher level functions.

2

X ax
J(23x2)3/4

Optimal (type 4, 103 leaves, 3 steps):

7Ex (—2—3x2)1/4+#
9 9+/3 x
5 2 _3x2 1/4
5 934 | _ X [\/7 +1/-2-3x? | EllipticF[2ArcTan| (2-3) 7 s l]
(Vz "2o3x ) 24 2

Result (type 5, 58 leaves):

2x (2+3x2—21/4 (2+3x2)3/4 Hypergeometr‘icZFl[i, i 2 —MH

9 (—2—3x2)3/4

Problem 915: Result unnecessarily involves higher level functions.
1
J = ax
(72 -3 X2> 3/4
Optimal (type 4, 84 leaves, 2 steps):

- ! - x* [v— 4/ -2-3%2
24433\ (V2 o232 )

< 5 3X2>1/4 1
21/4 ’ 2]

EllipticF[2ArcTan| —"—

Result (type 5, 41 leaves):

x (2+3x2)%" Hyper‘geometr‘icZFl[i, j’: i, _3%2]

3

(-4_6x2)3/4
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Problem 916: Result unnecessarily involves higher level functions.

1
J dx
x? (-2-3x2)%"

Optimal (type 4, 105leaves, 3 steps):

(-2-3x2)"* 1
2 X 4 214 x
5 2 _3x2 1/4
N X (\ﬁ m EllipticF[2ArcTan| ( <) ]s 1}
" 1/4 >
(VZ - 2-3% | 2

Result (type 5, 63 leaves):

-8-12x2-3 2¥4 %2 <2+3x2)3/4 Hypergeometr‘icZFl[i, %, 3, —i}

8x (-2-3x%)%*

Problem 917: Result unnecessarily involves higher level functions.

1
J dx
xt (-2-3x%)%4

Optimal (type 4, 123 leaves, 4 steps):

(-2-3x2)Y* 5 (-2-3x2)* 1
6 X3 8 x 16 - 21/4x
2 2-3x2)Y4
53 |- X (\/— m EllipticF[2ArcTan| ——"— (2-3) 7 ] 1]
> 1/4 2
(\E+\/—2—3X2> 2

Result (type 5, 68 leaves):
1 3 3 3x2
[-32 +72x2+180x* + 45 2M4x* (243 x?)* Hypergeometric2F1[ =, =, =, - —| )/
2" 4

(96 x3 (-2 3x2)3/4)

Problem 918: Result unnecessarily involves higher level functions.

1
J dx
x6 (—2—3x2)3/4

Optimal (type 4, 141 leaves, 5steps):
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(-2-3x2)Y* 9 (2-3x)V* 27 (-2-3x2)M* 1
- + +
10 x° 40 x3 32x 64 214 x
N o _3y2\1/4
273 |- X - (\/?+\/—2—3X2 EllipticF[zArcTan[%], 3}
(\/7+N/—273x2) 21/4 2
Result (type 5, 76 leaves):
2 4 1/4 2\3/4 . 13 3 3x?
-4 (32-24x%+162 x* + 405 x°) - 485  2V/*x® (2 + 3 x?)** Hypergeometric2F1[ =, =, =, - —] /
2 4 2 2
(640x5 (—2—3x2)3/4)
Problem 919: Result unnecessarily involves higher level functions.
J(cx)”2 (a+bx2)1/4d1x
Optimal (type 4, 152 leaves, 8 steps):
a?c/ex (a+bx®)M* ac (ex)*? (a+bx?)*
- + +
12 b2 30b
(€x)9? [a+bx?)1 2572 c2 (1+ ;?)3/4 (cx)3/2 EllipticF[%Ar‘cCot[%}, 2]
> ¢ 12b%2 (a+bx?)**
Result (type 5, 98 leaves):
1
A Vex
60 b? (a+bx2)3/4
2\ 3/4 1 3 5 b 2
(—5a3—3a2bx2+14ab2 x*+12b3x% +53a° (1+ ] Hypergeometric2F1| =, =, =, ——X]
a 4" 4" 4 a
Problem 920: Result unnecessarily involves higher level functions.
J(cx)”2 (a+bx2)1/4dlx
Optimal (type 4, 118leaves, 7 steps):
acVex (a+bx?)V* (cx)*% (a+bx2)t*
+ +
6b 3c
3372 (1+ ;7)3/4 (cx)3/2 EllipticF[%Ar‘cCot[%], 2]
6\/F(a+bx2)3/4
Result (type 5, 83 leaves):
1 2)3/4 1 3 5 bx?
——————¢c+cx |a*+3abx?+2b*x*-a? [1+ X ] Hypergeometric2F1[ =, =, =, 7—X]
6b(a+bx2)3/4 a 4 4 4 a
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Problem 921: Result unnecessarily involves higher level functions.

(a+bx?)?*
J SR ax
VX
Optimal (type 4, 89leaves, 6 steps):

3/4 o
Vex (a+bx2)M* i Va Vb (1+ ;7) (cx)3/2 E111pt1cF[§Ar‘cCot[3%], 2]

a

c 2 (a+bx?)>*
Result (type 5, 62 leaves):

X

3/4
a+bx?+a (1+ba—"2) Hyper‘geometr‘icZFl[i, i = —M”

Jex (a+bx2)3/4

Problem 922: Result unnecessarily involves higher level functions.

dx

j(a+bx2)1/4

(C X)S/Z

Optimal (type 4, 94 leaves, 6 steps):

3/2 _a
2(a+bx2)1/4 2b (1+bx2

3¢ (cx)3/2 3+va c* (a+bx2)3/4

Result (type 5, 69 leaves):

)3/4

a

(c x)3/2EllipticF [ % ArcCot [ %} , 2}

2 X

3/4
a+bx2-bx2 (1+bsz) Hyper‘geometr‘icZFl[i, i 2 7M})

3 (cx)5/2 (a+bx2)3/4

Problem 923: Result unnecessarily involves higher level functions.

J(a+bx2)1/4

(C X)9/2

dx

Optimal (type 4, 123 leaves, 7 steps):
2 (a+bx2)1/4 2b (a+bx2)1/4 4 b>/? (1+ ;7)3/4 (cx)3/? EllipticF[iAr‘cCot[%], 2]

a

7c¢ (cx)7/2 2lac3 (cx)3/2+ 21a3%/2 ¢ (a+bx2)3/4
Result (type 5, 92 leaves):
2\/cx

2
- 3a2+4abx?+b2x*+2b2x* |1+

)

3/4
) Hypergeometric2Fi|

B

a

21acx* (a+bx2)?*
( )
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Problem 924: Result unnecessarily involves higher level functions.

(a+bx?)?*
Ji dx
(C X>13/2
Optimal (type 4, 154 leaves, 8 steps):
2 (a+bx2)1/4 2b (a+bx2)1/4 4 b2 (a+bx2)1/4
- - +

11c (ex)/2  77ac® (ecx)7/?2  77a%>c® (cx)3/?

8 b7/2 (1 . ba7)3/4 (cx)32 EllipticF[%ArcCot[%] , 2]

77252 c® (a+bx?)**
Result (type 5, 103 leaves):
[2 \Vex

2
1+

3/4
(—7 a>-8a’bx?+ab?x*+2b3x%+4b3x° ] Hypergeometric2F1|

)

nR

(77 a?c’ x® (a+bx2>3/4)
Problem 925: Result unnecessarily involves higher level functions.
J(CX)S/Z (a+bx2)1/4d1x

Optimal (type 3, 147 leaves, 7 steps):

ac (cx)¥2 (a+bx?)V*  (cx)7/2 (a+bx2)M*

+ +
16b 4 c
3 a2 c%2 ArcTan| b2 ex | 3a2c52ArcTanh]| b2 Ve x ]
\/c7<a+bx2)1/“ F(a+bx2)1//4
32 b7/4 32 b7/4

Result (type 5, 83 leaves):
1

16b (a+bx2)>*

X2 7 b x2
y T o _—]
4 a

C (C X)3/2

3/4
a?+5abx?+4b%x*-2a? (1 + ] Hypergeometric2F1|

3
4

3
)
a 4

Problem 926: Result unnecessarily involves higher level functions.
J\/? (a+bx2)1/4dlx

Optimal (type 3, 116 leaves, 6 steps):
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b1/A fc:x pl/4 :c X
ay/c ArcTan a+/ c ArcTanh -
(CX)3/2 (a+bx2)1/4 [\/c (a+bx2)1/4} {\/c (a+bx2)1/4]

2c 4b3/4 4 b3/4

Result (type 5, 68 leaves):
1 X\VcX

6 (a+bx2)3/4

x? 7 b x?
E) _7]

3
4 4 a

3/4
3(a+bx?) +a [1 + ] Hypergeometric2F1[ =,

Bw

a

Problem 927: Result unnecessarily involves higher level functions.

dx

J(a+bx2)1/4

(c X)3/2

Optimal (type 3, 107 leaves, 6 steps):
b/ Ar‘cTan[M} bl/4 ArcTanh [M]

2 (a +b X2> 1/4 NI (a+bx2)1/4 Nrs (a+bx2)1/4
- c m - c3/2 i c3/2
Result (type 5, 72 leaves):
2)3/4 3 3 7 bx?
-6 (a+bx?) +2bx? (1+ ] Hypergeometric2F1[ =, =, —, - —| /
a 4" 4 4 a

(3 (cx)3/2 (a+bx2)3/4)
Problem 932: Result unnecessarily involves higher level functions.
J(cx)”2 (a—bx2)1/4dlx

Optimal (type 4, 122 leaves, 7 steps):

acvex (a-bx)V* (cx)%2 (a-bx2)M*
_ . _

6b 3c
3372 (1_ ba7)3/4 (cx)3/? EllipticF[%Ar‘cCsc[%], 2]

66 (a—bx2)*/

Result (type 5, 84 leaves):
1

- ycCX

6b (a—bxz)B/4

3/4

b x? .
Hypergeometric2F1|

a23abx2+2b2x4a2[1— s

a

Problem 933: Result unnecessarily involves higher level functions.

dx

(a—bx2)1/4
e

Optimal (type 4, 92 leaves, 6 steps):
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a )3/4
b x?

Vex (a—bxz)lmiv?\/F (17

(cx)2EllipticF| i ArcCsc| %] » 2]

a

c c2 (a—bx2)3/4

Result (type 5, 66 leaves):
3 bx2 | 3/4 i 1 3 5 bx
ax-bx’+ax (1— . ) Hyper‘geometr‘1c2F1[4, 2’ 4’

Vex (a—bx2>3/4

Problem 934: Result unnecessarily involves higher level functions.

_bx2) V4
[t

(cx)5/2
Optimal (type 4, 97 leaves, 6 steps):
2 (a-bx?)"* 2b%2 (1_ ;?)3/4

ipti 1 Vb x
) (cx)3/2 E111pt1cF[2Ar‘cCsc[ \FXL 2]
3¢ (cx)¥? 3+/a c* (a-bx?)**

a

Result (type 5, 70leaves):

2 X

3/4
a-bx2+bx? (1 _ LXZ) Hypergeometric2F1[L, 2, 5, 2X] )
a 4 4 4

3 (cx)°/2 (a—bx2)3/4

Problem 935: Result unnecessarily involves higher level functions.

(a-bx2)**

J o ax
(C X) 9/2

Optimal (type 4, 127 leaves, 7 steps):

3/4
2 (a—bxz)l/4 2b (a—bxz)l/4 4b%/2 (l_ba‘?)

(cx)32EllipticF| i ArcCsc| %] , 2]

- + +
7c (cx)7/? 2lac3 (cx)3¥2 21 a3/2 c6 (a—bxz)g/4

Result (type 5, 93 leaves):
2+/cx

XZ 3/4
1- —) Hypergeometric2Fi |
a

- 3a2-4abx?>+b>x*+2b%x*

3

FNQ
Bw
N

21255 (a_bx2)3/4)]

Problem 936: Result unnecessarily involves higher level functions.

_bx2) V4
Bt

(C X>13/2

Optimal (type 4, 159 leaves, 8 steps):
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2 (a—bxz)l/4 2b (a—bxz)l/4 4 b2 (a—bxz)l/4

11c (cx)/2  77ac® (cx)7/2 77 a%c® (cx)3/?

8672 (1- 27" (cx) 2 EllipticF [ L ArcCsc [ 12X ], 2]
b x2 2 Va
77 a%/2 ¢8 (a—bx2)3/4
Result (type 5, 105leaves):
-|12vVex |7a®-8a?bx?-ab?x*+2b3x8+
b x?)3* 1 3 5 bx?
4 b3 xb (1 — Hypergeometric2F1[~, =, =, —| / (77 a?c’ x® (a—bx2)3/4)
a 4’ 4" 4 a

Problem 937: Result unnecessarily involves higher level functions.
J(cx)f’/2 (a—bx2)1/4d1x

Optimal (type 3, 343 leaves, 13 steps):

ac(cx)¥2 (a-bx2)V*"  (cx)72 (a-bx2)M*
) 16b : 4c )
3a2c2ArcTan|1 - A2 b ex -] 3a2c2ArcTan(1+ Az b ex x|
Ve (abx) Ve (aoxt
32/2 b7/4 32+/2 b7/4

3a%c*2 Log[Vc + b e x _ /2 bt ] 3a2c2Log[Vc + b e x  ia bt x|

v/ a-bx? (a’bxz)l//4 \/ a-bx? (a-b X2>1/A

64+/2 b7/4 64+/2 b7/4
Result (type 5, 84 leaves):
1
16b (a—bx2)3/4
bx2)3/4 3 3 7 bx?
c(cx)¥?2|a?2-5abx?®+4b®x*-2a? [1— —) Hypergeometric2F1[~, =, —, —|
a 4’4’ 4’ a

Problem 938: Result unnecessarily involves higher level functions.
J\/; (a—bx2)1/4dlx

Optimal (type 3, 307 leaves, 12 steps):
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]

a+/c ArcTan[1- A2 0ex 1 5 /¢ arcTan |1+ 20 e
(cx)3? (a—bx2)1/4 ) \ [ \E(a—bxz)l/a] . [ VT (a-br) Ve
2cC 4~/2 b3/4 47 b3/

a\/?Log[\/?+ b vcx /2 bVt cx] a\/?Log[\/?+ b Ve x 2 bl/4

cX

\/ a-bx? (a-b Xz)l/A \/ a-b x? (a’bxz>l/a

8 \/7 b3/4 8 \/7 p3/4
Result (type 5, 69 leaves):
1 bx2)3/4 3
——x+/cx [3a-3bx*+a [1 - —] Hypergeometric2F1 [ —
6 (a-bx?) 34 a 4

)

N |w

3

FSIEN

3

b x2

a

Problem 939: Result unnecessarily involves higher level functions.

b 2\1/4
J&dx

(cx) 3/2
Optimal (type 3, 296 leaves, 12 steps):

2 (a—bxz)l/4

bl/4 ArcTan [1 _ M] bl/4 ArcTan [1 N A2 b4 ex

\/?(a—bxz)l/" \E(a—bx2>1/4
_ N _
cvex V2 32 2 c3/2
bl/4 Lo W_'_ b /e x /2 b4/ c x bl/4 Lo W_'_ b ¢ x 4 2 bY4+/cx
g[ 4/ a-b x2 (a’b)@)l/a } g[ \/ a-bx? (a’b)@)l/a
+
2~/2 32 2+/2 c3/2
Result (type 5, 72 leaves):
_ 2 2 (1_ M)“ ; 3 3 7 bxX
2x [3a-3bx2+bx (1 2 Hyper‘geometr‘1c2F1[4, I ]

3 (cx)3/2 <a—bx2)3/4

Problem 944: Result unnecessarily involves higher level functions.

(C X) 3/2
J———————*dx
(a +b XZ) 1/4
Optimal (type 3, 117 leaves, 6 steps):

cecx (a+bx2)3/4 JE (asbx?) VA

ac3/2 Ar‘cTan[M] ac3/2 Ar‘cTanh[M]
Ve (arbx?)V*

2b 4 b5/4 h 4 b5/4
Result (type 5, 69 leaves):

2 bx2 )| 1/4 : 11 5 _bx
cVex (a+bx a (1+ 2 ) Hyper‘geometr‘1c2F1[4, A ]

2b (a+bx2) Y4

]
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Problem 945: Result unnecessarily involves higher level functions.
1

JVTQ‘@+bquM

dx

Optimal (type 3, 83 leaves, 5steps):

Ar‘cTan[M] Ar‘cTanh[M]
\/?(a+bx2)1/4 W(a+bx2)1’/a

pl/4 \/? " pl/4 \/?
Result (type 5, 55leaves):

1/4
2 X (M) Hyper‘geometr‘icZFl[i,i 2 —ﬁ]
a

J 4-'
JVex (a+bx2)1/4

Problem 949: Result unnecessarily involves higher level functions.
9/2
[0
(a+bxz)i*
Optimal (type 4, 156 leaves, 6 steps):
7a2c*x/cx 7ac3 (cx)3? (a+bx2)3’/4

- +

20b% (a+bx?)"* 30 b2

c (cx)72 (a+bx2)3/4 7a%/2ct (1+ ;7)1/4 Vex EllipticE[%Ar‘cCot[%], 2]
+

>b 20052 (a+bx?)"*

Result (type 5, 87 leaves):
1

30 b2 (a+bx2)1/4

x2 b x?
» -]

7
4 a

B

c3(cx)3/2(7a2abx2+6b2x4+7a2(1+ s

1/4 3
] Hypergeometric2F1[ =, =
4

FNQUPN

a

Problem 950: Result unnecessarily involves higher level functions.
5/2
J(‘”//dx
(a +b XZ) 14
Optimal (type 4, 125leaves, 5steps):

3/2 -2 _a \1/4 s opa 1 b x
acxVix c(cx)¥2 (arbx2)¥t @ic (1+ be) e x E111pt1cE[2 ArcCot | ﬁ |5 2]
_ . _

2b<a+bx2)1/4 3b 2 b3/2 (a+bx2)1/4

Result (type 5, 69 leaves):
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1 bx2)l4 . 1 3 7 bx?
—c(cx)¥? |la+bx*-a [1+ ) Hypergeometric2F1[~, =, —, - —|
3b(a+bx2)1/4 a 4’ 4 4 3

Problem 951: Result unnecessarily involves higher level functions.
cX
Jiv dx
(a+bx2)1/4
Optimal (type 4, 83 leaves, 4 steps):
Va [1+ - Y Jox EllipticE[lAr‘cCot[@], 2}
X\ cx N ( bx ) 2 Ja
(a+bx2)1/4 \/F(a+bx2)1/4
Result (type 5, 57 leaves):
2x+/cx (“2—"2)1/4 Hyper‘geometr‘icZFl[i, i, i, —ba—xz]
3 (a+bx2)M*
Problem 952: Result unnecessarily involves higher level functions.
1
J dx
(cx)32 (a+bx2)'*
Optimal (type 4, 90leaves, 4 steps):
5 2vb 1+ 2] Vex EllipticE[%Ar‘cCot[%], 2]
- +
cVex (a+bx2)t* Va 2 (a+bx2)V*
Result (type 5, 75leaves):
2)1/4 1 3 7 bx?
-6 (a+bx?) +4bx? (1+ ] Hypergeometric2F1[~, =, —, - —| ]/
a 4" 4 4 a
(Ba (cx)3/? (a+bx2)1/4)
Problem 953: Result unnecessarily involves higher level functions.
1
J dx
(cx)?”/2 (a+bx2)'*
Optimal (type 4, 126 leaves, 5 steps):
4b 2 (a+bx2)3/4 4 p3/2 (1+ ;7)1/4 [c x EllipticE[iAr‘cCot[%], 2}

5ac3/cx <a+bx2)1/4 5ac (cx)>? 5a3/2c4 (a+bx2>1/4

Result (type 5, 88leaves):
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x2

X |-6a%2+6abx?+12b%>x*-8b%x* |1+

3

1/4
) Hypergeometric2Fi |

ENI

a

(15 aZ (cx)’/? (a+bx2)1/4)

Problem 954: Result unnecessarily involves higher level functions.

1
J dx
(cx)11/2 (a+bx2>1/4

Optimal (type 4, 157 leaves, 6 steps):
8 b2 2(a+bx2>3/4

- - +

15a2c>+/cx (a+bx2)1/4 9ac (cx)??

4b (a+bx?)>* 8b>’2 (1+ ;7)1/4\/CX EllipticE[%Ar‘cCot{%], 2]
a
15a%2c3 (cx)>/? + 15 35/2 ¢6 (a+bx2)1/4

Result (type 5, 103 leaves):

2vVex |-5a*+atbx?-6ab?x*-12b3 x5+
2\1/4 2
1 3 7 b x
8 b3 x° (1+ ] Hypergeometric2F1[~, =, —, - —| / (45 acbx® (a+bx2)1/4)
a 4’ 4 a4 a

Problem 955: Result unnecessarily involves higher level functions.
3/2
JL dx
(a-bx?)¥*
Optimal (type 3, 308 leaves, 12 steps):

cVx (a-bx2) ac3/2Ar‘cTan[1—M] ac3/2Ar‘cTan[1+M}

Ve (a-bx?)V* Ve (abx?) Y
) 2b ) 4~/2 b5/4 : 4+/2 b5/4
ac¥?Log[Vc 4 Yhoex A2 b/t ] a2 Log[v/c + vbofex, 32 bt/* <X ]
abx (a-bx?) Y abx (a-bx?)™
8 \/? ps/4 " 8 \/? ps/4

Result (type 5, 71 leaves

2\ 1/
cvVex bi)
a

4
—a+bx?+a (1— Hyper‘geometr‘icZFlH—, 1—, 45 M})

2b (a—bxz)l/4
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Problem 956: Result unnecessarily involves higher level functions.
1

JVTQ‘@_bquM

dx

Optimal (type 3, 272 leaves, 11 steps):

p /
Ar‘cTan[l— M] Ar‘cTan[1+ M]
Ve (a-b xz)l/4 N (a—bxz)l/4

.
ﬁbl/“\/? \/Tbl/z;\/c_
Log[Vc + ¥bofex 2 /e X Log[Vc + vhofex N2 /¢ x|

\/ a-bx? (a-b x2)1/4 \/ a-bx? <a’bxz)l/a
+
247 b T 247 BT

Result (type 5, 56 leaves):
a-bx?)1/4 ; 11 5 bx?
2x( 2 ) Hyper‘geometr‘1c2F1[4, Y ]

Vex (a bV

Problem 960: Result unnecessarily involves higher level functions.
5/2
J(C”//dx
(a-bx?)**
Optimal (type 4, 128 leaves, 5steps):

ac® (a-bx?)*¥* c(cx)¥2 (a-bx2)*"*

+

2b%2+/cx 3b
a3/2 c2 (1, ﬁ)lﬂlmElliptiCE[iAr‘CCSC[%}J 2]

2b%2 (a-bx?)**

Result (type 5, 71 leaves):

1/4
Hypergeometric2F1|

) )

1 x?
c(cx)3/2[—a+bx2+a[1—— s

3b(a—bx2)1/4 a

3 7
4 4

QNN

Problem 961: Result unnecessarily involves higher level functions.
J Vex
(

— dXx
a-bx2)V*

Optimal (type 4, 90 leaves, 4 steps):
a |14 s .
c (a—bx2>3/4 “a (1—§> mElllptlcE[iArcCsc[%}, 2]

a

- +

b/ cx Vb (a-bx2)**
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Result (type 5, 58 leaves):
a-bx? | 1/4 ; 13 7 bx
2xVex ( - ) Hypergeometr1c2F1[4, Y ]

3 (a—bx2>1/4

Problem 962: Result unnecessarily involves higher level functions.

J ! dx
(cx)3/2 (a—bxz)l/4

Optimal (type 4, 68 leaves, 3 steps):
2b (1- ;%] Vex Elliptice[ 2 Arcesc[£22], 2]

x? a
a c? (a—bxz)l/4

Result (type 5, 76 leaves):

2

1/4
1- —] Hypergeometric2F1 |
a

~6a+6bx?>-4bx?

)

<3a (cx)3/? (a—bx2)1/4)

Problem 963: Result unnecessarily involves higher level functions.

J ! dx
(cx)7'? (a- bxz)l/4
Optimal (type 4, 100 leaves, 4 steps):

a

2 (a-bx2)** 4b3/2 (1— ;7)1/4\/Cx EllipticE{iAr‘cCsc[%}, 2]

5ac (cx)%? 5a3/2c4 (a—bxz)l/4

Result (type 5, 89leaves):
XZ 1/4

-6 (a>+abx?-2b’x*) -8b?x* [1 - —] Hypergeometric2F1|
a

b x?
s ]

7
4 a

)

3
4

Bl

FNQRPN

|/

(15 aZ (cx)’/? (a—bx2)1/4)

Problem 964: Result unnecessarily involves higher level functions.

j 1 dx
(cx)1/2 (a- bx2>1/4
Optimal (type 4, 130leaves, 5steps):

b x a

2(a-bx?)¥* 4b(a bx)¥* 8 b5/2 (1_ %)1/4 [cx EllipticE[iArcCsc[%}, 2]

9ac (C X)9/2 1532 c3 (C X)S/Z 15 a5/2 CG (a—bX2>1/4
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Result (type 5, 104 leaves):

-[|2vVex |5a%+a?bx?+6ab?x*-12b3x5+
3 e bx2)** _ 1 3 7 bx?
8b3x8 |1- — Hypergeometric2F1[~, =, —, —|
a 4> 4’ 4" a

Problem 965: Result unnecessarily involves higher level functions.
[
(a+bx?)**
Optimal (type 4, 86 leaves, 6 steps):
vex farvat V7 (1)

b Vb (a+bx2)?*
Result (type 5, 66 leaves):

(cx)*/? EllipticF [ L ArcCot | %] , 2]

a

2 bx2 ) 3/4 : 1 3 5 _bx
cVex (a+bx -a (1+ 2 ) Hyper‘geometr‘1c2F1[4, 2 ]

b (a+bx?)*

Problem 966: Result unnecessarily involves higher level functions.
1

Jm (a+bx?)%*

dx

Optimal (type 4, 66 leaves, 5steps):
2/b (1 + -2 )3/4 (€ x)3/2 EllipticF[iAr‘cCot[l%} , 2]

b x? a
Va e? (a+bx2)3/4

Result (type 5, 55 leaves):
by )| 3/4 .
2 X ("’2—"2) Hypergeometr‘1c2F1[i, %, i, —M]

Vex (a+bx2)3/4

Problem 967: Result unnecessarily involves higher level functions.

1
J dx
(cx)5/2 (a+bx2)3/4

Optimal (type 4, 97 leaves, 6 steps):
2<a+bx2)1/4 4 b3/2 (1+ba?)3/4
+

3ac (cx)? 3832t (a+bx2)?

(cx)3/? EllipticF[iAr‘cCot[%} , 2]

a

[ fasw e (oo )|
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Result (type 5, 72leaves):

3/4
2x [a+bx?+2bx? (1+ M) Hyper‘geometr‘icZFl[i, ‘3:, i, —M])
a

3a (cx)%2 (a+bx2)?*

Problem 968: Result unnecessarily involves higher level functions.

1
J dx
(cx)9/2 (a+bx2)3/4

Optimal (type 4, 126 leaves, 7 steps):
a 3/4
2 (a+bx?)¥* ab(a+bx?)M* 8 b5/2 (1+ ﬁ)

N
7ac (cx)”/2  7a%c3 (cx)3? 7 a2 c® (a+bx2)3/4

(cx)32EllipticF| i ArcCot | %] , 2]

a

Result (type 5, 92 leaves):
[2 Vex

(7 a’cx? (a+bx2)3/4)

2

—a2+abx?+2b2x*+4b%x* |1+

3

3/4
] Hypergeometric2Fi |

a

Problem 969: Result unnecessarily involves higher level functions.

1
J dx
(cx)13/2 (a+bx2>3/4

Optimal (type 4, 157 leaves, 8 steps):
2 (a+bx?)"* 20b (a+bx?)¥* 40b2 (a+bx?)V*
_ N _

1lac (cx)/2  77a%c3 (cx)7/? 77 a3 ¢ (c x)3/?

+

gob7/2 (1. 2 )"

a

(cx)3/2 EllipticFEAr‘cCot [ %} , 2]

77 a’/2 8 (a+bx2>3/4

Result (type 5, 104 leaves):

~|12+/ecx |7a*-3a’bx?*+10ab?x*+20b3 x° +
2\ 3/4 2
1 3 5 b x
40b3 %% 1+ ) Hypergeometric2F1[~, =, =, - —| /(77 a’c’ x8 (a+bx2)3/4)
a 4’ 4 a4 a

Problem 970: Result unnecessarily involves higher level functions.
J (c X)S/Z dx
(a+bx2)3/4

Optimal (type 3, 117 leaves, 6 steps):
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_ b4 ex _ bV ex
3ac®2ArcTan| b*2 e x | 3ac®2ArcTanh| bt e x ]

c (cx)3/? (a + bX2>1/4 VE (asbxd) 4 VT (asbx?) V4
2b ' 4p7/4 - 4p7/4
Result (type 5, 69 leaves):
1 3/2 2 x2 )34 . 3 3 7 bx?
—C (CX) a+bx-a|l+ Hyper‘geometr‘1c2F1[f, — T ——]
2b (a+bx2)>* a 4 4 4 a

Problem 971: Result unnecessarily involves higher level functions.
J Vex
(

)3/4

dx
a+bx?
Optimal (type 3, 84 leaves, 5steps):

\C ArcTan| —2ex /€ ArcTanh| —bex -
[x/c (a+bx2)1/4} [\/c (a+bx2)1/’4]
- +

b3/4 b3/4

Result (type 5, 57 leaves):

3/4
2x+vcx (3*27"2) Hyper‘geometr‘iczFl[i, i, i, —M]

a

3 (a+bx2)3/4

Problem 975: Result unnecessarily involves higher level functions.
3/2
JL dx
(a-bxz)**
Optimal (type 4, 91 leaves, 6 steps):
a )3/4

cVex (a-bx2)'* Va (1*§

b \/F(a—bx2>3/4

(c x)3/2EllipticF [ i ArcCsc [ 3%} ) 2]

a

Result (type 5, 68 leaves):
C CcX b

3/4
—a+bx?+a (17 ) HypergeometricZFl[i, i, i, M})

a

b (a-bx2)**

Problem 976: Result unnecessarily involves higher level functions.
1

Jm (a—bx2)3/4

dx

Optimal (type 4, 68 leaves, 5steps):



Mathematica 11.3 Integration Test Results for 1.1.2.2 (¢ x)”m (a+b x~2)~p.nb | 145

3/4 R X
2/b (1 _ L) (cx)*/2E1lipticF [ ArcCsc [%} , 2]

b x? a
Va e? (a—bx2)3/4

Result (type 5, 56 leaves):
a-bx?)3/4 ; 1 3 5 bx
2x( > ) Hyper‘geometr‘1c2F1[4, T ]

v x (a—bx2)3/4

Problem 977: Result unnecessarily involves higher level functions.

J ! dx
(cx)*'% (a- bx2)3/4

Optimal (type 4, 100 leaves, 6 steps):

3/2 _a |34 3/2 o 1 Vb x
2 (a-bx2)¥4 4b (1— bxz) (cX) E111pt1cF[2 ArcCsc| e |, 2]
3ac (cx)?? 3a%2¢* (a-bx2)?*
Result (type 5, 76 leaves):
X s x2) 3/ _ 1 3 5 bx?
X|-2a+2bx*+4bx? |1- — Hypergeometric2F1[ =, =, =, —| /
a 4’ 4’ 4 a

(3a (cx)>/? (a—bx2)3/4)

Problem 978: Result unnecessarily involves higher level functions.

J ! dx
(cx)2 (a-bx2)>"*

Optimal (type 4, 130leaves, 7 steps):

5/2 _a |34 3/2 g 1 Vb x
72(a—bx2)1/4i4b(a—bxz)l/“isb (17bx2) (cx) Elllp‘thF[zAr‘CCSC[\E],Z]
7ac (cx)”/?2  7a%c3 (cx)3/? 7 a%/2 cb (a—bx2)3/4
Result (type 5, 94 leaves):
x2 34 1 3 5 bx?
[\/cx -2 (aZ+abx2_2b2 x4) +8b%2x* |1- ] Hyper‘geometr‘ic2F1[Z, Z, Z’ 7] ]/
a a

(7 a’c’x* (a —bx2)3/4)

Problem 979: Result unnecessarily involves higher level functions.

1
J dx
(cx)¥/2 (a-bx2)>*

Optimal (type 4, 162 leaves, 8 steps):
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2 (a—bxz)l/4 20b (a—bxz)l/4 40 b2 (a—bxz)l/4

1lac (cx)/2  77a%c3 (cx)7/? 77 a3 c® (cx)3/?
3/4
80072 (1- 2)°"" (cx)*/2 EllipticF [ 2 ArcCsc[ 2], 2]
b x 2 NEY

a

77 a7/2 8 (a—bx2)3/4

Result (type 5, 105leaves):

2vVex [-7a%-3a?bx?-10ab?x*+20b3x° +
bx2)3/4 1 3 5 bx?
40 b3 xb 1) Hypergeometric2F1[~, =, =, —| /(77a3 c’ x8 (a—bx2)3/4>
a 4’ 4" 4 a

Problem 980: Result unnecessarily involves higher level functions.
5/2
JL dx
(a-bx?)**
Optimal (type 3, 308 leaves, 12 steps):

3ac®2ArcTan|1 - M 3ac’2ArcTan|1 + M
c (cx)32 (a-bx2)** [ \/ci(afbx2>1/4] [ F(a—bxz)lr’a]

\
4~/7 b7/ 47 b7

3ac5/2|_og[\/?+ b Ve x /2 b4 cx]

\ a-bx? (a-b x2>1/4

2b

3ac5/2Log[\/?+ b /e x | 2 bY/4 cx]

\/ a-b x? (a-bx?) i
8\/?b7/4 8\/7b7/4
Result (type 5, 71 leaves):
1 3 , bx2)3* , 3 3 7 bx?
— ¢ (cx)*?|-a+bx?*+a |1- — Hypergeometric2F1[ =, =, —, ]
2b(a—bx2)3/4 a a’ a4’ a4 a3

Problem 981: Result unnecessarily involves higher level functions.
J Vex
(

——— dXx
a—bx2)3/4

Optimal (type 3, 272 leaves, 11 steps):
\/?Ar‘cTan[l— Az eiex

- ] \EAr'cTan[lJr 2 bV ex X }
\/?(a—bxz)l/4 \E(a—bxz)l"1
+
\Eb3/4 \Eb3/4

/4 1/4
¢ Lo c b vJc x /2 bY"/cx c Lo c b c x 2 bY cx
Ve togl e e e | Ve el et |

2+/2 b3/t 2+/2 b¥/4
Result (type 5, 58 leaves):
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3/4 )
2x+/cx (M) Hyper‘geometr‘1c2F1{i, i, i, M]

a

3 (a—bx2)3/4

Problem 985: Result unnecessarily involves higher level functions.
7/2
J‘“ X) dx
(a+bx?)>*
Optimal (type 3, 146 leaves, 7 steps):

7/2 bY/4 /cx 7/2 bY/*\/[cx
R S ¢ (cx)52 5ac ArcTan[F(a+bxz)1/4] 5ac Ar‘cTanh[F@mXZ)w]

267 (a+bx?)¥* 2b (a+bx?) e 41694 _ 4694

Result (type 5, 73 leaves):
! 3ex

2 b2 (a+bx2)1/4

2 bXZ

5
'y

3

1/4
5a+bx*-5a [1 + ) Hypergeometric2Fi |

1 1
a 4 4

Problem 986: Result unnecessarily involves higher level functions.
3/2
JL dx
(a +b XZ) 5/4
Optimal (type 3, 107 leaves, 6 steps):
c3/2 Ar‘cTan[M} /2 ArcTanh | b/ ex ]

2cVcex c (a+b xz)l/4 c (a+b xz)l/"
- +
b (a+bx?)** b>/4 b>/4

Result (type 5, 60 leaves):

2cvex (—1+ (1+ baiz)1/4Hypergeometr‘ic2F1[i, i, i _M])

b (a+bx2)**
Problem 991: Result unnecessarily involves higher level functions.
13/2
Ji(cm dx
(a+bx?)>*
Optimal (type 4, 155leaves, 6 steps):

77 a% c® (cx)3/? 11ac3 (cx)7/? c (cx)t/2
+

.
60 b3 (a+bx2)1/4 30 b2 (a+bx2>1/4 5b (a+bx2)1/4

77 35/2 ¢6 (1+ b&,7)1/4 e x EllipticE[%Ar‘cCot[%], 2}

a

20072 (a+bx2)Y*
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Result (type 5, 87 leaves):
1

30b° (a+bx2)*

2\1/4 1 3 7 bx?
c® (cx)3? (—77 a?-11abx?+6b%x*+77a? [1+ ] Hypergeometric2F1[~, =, —, - —|
a 4" 4" 4 a
Problem 992: Result unnecessarily involves higher level functions.
9/2
JL dx
(a+bx2)5/4
Optimal (type 4, 124 leaves, 5steps):
a 1/4 . . X
7ac® (cx)3? C (cx)72 7 33/2 ¢4 (1+ ;) e x E111pt1cE[iArcCot[%], 2]
_ . _
6b% (a+bx?)¥* 3b(a+bx?)* 2b°% (a+bx?)**
Result (type 5, 73 leaves):
1 2\ 1/4 1 3 7 bx?
A (cx)¥?|7a+bx?-7a [1+ ) Hypergeometric2F1[ =, =, —, ——X}
3 b2 (a+bx2)1/4 a 4 4 4 3

Problem 993: Result unnecessarily involves higher level functions.
5/2
Ji(c )" dx
(a+bx?)>*
Optimal (type 4, 90 leaves, 4 steps):

¢ (cx)¥2 3+/a ¢ (1+ ba7>1/4 Vex EllipticE[%Ar‘cCot[%], 2]
+

a

b(a+bx2)1/4 b3/2 (a+bx2)1/4

Result (type 5, 60 leaves):

1/4
2c (cx)3/? (—1+ (1+ baiz) Hyper‘geometr‘icZFl[i, i, i, —M])

b (a+bx?)**
Problem 994: Result unnecessarily involves higher level functions.
J Vex
(

a+bx2)":’/4

dx

Optimal (type 4, 63 leaves, 3 steps):
2 (1 + ;7)1/4 \/cx EllipticE [% ArcCot | %} » 2]

va Vb (a+bx2)1/4
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Result (type 5, 63 leaves):
2x/cx

1/4
-3+2 (1+ M) Hyper‘geometr‘icZFl[l, 3,1, —M])
a 4 4 4

3a (a+bx2>1/4

Problem 995: Result unnecessarily involves higher level functions.

1
J dx
(cx)3/2 (a+bx2)5/4

Optimal (type 4, 93 leaves, 4 steps):
4o (1 + bi) 1/4 [c x EllipticE [ i ArcCot [%] ) 2}

2 x? a

accx (a+bx2)1/4 a3/2 ¢2 (a+bx2)1/4

Result (type 5, 76 leaves):

2

bl

1/4
] Hypergeometric2F1|

-6 (a+2bx2) +8bx? (1+

a

(Ba2 (cx)3/? (a+bx2)1/4)

Problem 996: Result unnecessarily involves higher level functions.

1
j dx
(cx)7/% (a+bx2)>*

Optimal (type 4, 126 leaves, 5steps):
2 12b

— + —

S5ac (cx)¥2 (a+bx?)"* 5a2c3+/cx (a+bx2)t*

24 bh3/2 (1+ a )1/4\/?EllipticE[iAr‘cCOt[%], 2]

bX2 a

5a°2c* (a+bx2)M*

Result (type 5, 86 leaves):
X2 b x?
2

7
2 X —
4 a

1/4
] Hypergeometric2Fi |

1 3
a2—6abx2—12b2x4+8b2x4(1+ =, =,
a 4" 4

|/

(Sa3 (cx)7/? (a+bx2)1/4)]

Problem 997: Result unnecessarily involves higher level functions.

1
J dx
(cx)11/2 (a+bx2)5/4

Optimal (type 4, 157 leaves, 6 steps):
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2 4b

.
9ac (cx)¥2 (a+bx?)V* 9a2c® (cx)*% (a+bx?)*

o b2 16 6% (14 2] Vox Elliptick[ 2 ArcCot[£22], 2]
a
N
3a°cex (a+bx?)M* 3a7/2¢5 (a+bx2)M*

Result (type 5, 105leaves):
[\/ cX

-2 (a3—2a2bx2+12ab2x4+24b3x6) +

X2

32b3x8 |1+

)

1/4
) Hypergeometric2F1|
a

J/(Qa“c(’xs (abse) 4]

Problem 1010: Result unnecessarily involves higher level functions.
JXG (a+bx2)1/6 dx

Optimal (type 4, 345leaves, 7 steps):
81 a3 x (a+bx2)1/6 9a2x3 (a+bx2)1/6 3ax® (a+bx2>1/6

+
2816 b3 704 b? 352 b

3 a
—x" (a+bx?)V® - |81 3*41/2-/3 a* (a+bx?)V® (1—(
22 a+bx?

1/3)

1+ (asz)l/?’+ (a+sx2)2/3 Ellipti . 1+\/?7 (a+§xz)1/3 B
ptlcF[Ar‘cSm[ ], 7+4\5]/
13- () - ()
2816 b* x 2 ; Y 1(""”;2>1/31/3 ;
ab [-ve - (e

Result (type 5, 101 leaves):

3(27a*x+15a2bx3-4a%b?x®>+136ab3x’ +128b* x° -

bXZ 5/6 bXZ

Hyper‘geometricZFl[i, Z, 3, })}/ (2816 b3 (a+bx2)5/6)
a

27a%*x |1+

a

Problem 1011: Result unnecessarily involves higher level functions.

Jx‘* (a+bx2)1/6 dx

Optimal (type 4, 321 leaves, 6 steps):
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27 a2 x <a+bx2)1/6 3ax3 (a+bx2)1/6
- + +

640 b2 160 b

2 (a+bx?)¥®4 (27 3%44[2-4/3 a® (a+bx?)"® (1-(
16

() ()

a:bx’ a:bxt ; EllipticF[ArcSin| a:bx’ 1/3], ~7+4+/3 ] /
(liﬁi(ada)xz)l/s) liﬁi(aﬂsz)
640 b3 x a 173 3 1- (a+sx2)l/3
S N

Result (type 5, 90leaves):

[3

~9a®x-5a’bx>+44ab’>x°+40b3x” +

X2
1+

5/6
9adx ] Hyper‘geometr‘icZFl[

N |

)/ (640b2 (a+bx2>5/6)

5
> g: e _—]

a 2 a

Problem 1012: Result unnecessarily involves higher level functions.

sz (a+bx2)1/6 dx

Optimal (type 4, 297 leaves, 5 steps):

3ax (a+bx?)V® +iX3 (a+bxz>1/6_
40b 10
1/3 2/3
3. 334 2—\/? a2 (a+bx2>1/6 (1_ ( a 1/3) ! (a+2x2) (a+sz>
a+bx?

EllipticF [ArcSin| w7443 /
17\/?7 (a+Zx2)
B ( a )1/3
40 b? x a 2)1/3 _ a+b x? —
b /
e (1_ﬁ_(a+;x2) )

Result (type 5, 76 leaves):
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1 bx2)°/8 . 1 5 3 bx2
3x |a®+5abx?+4b%x*-a2 [1+ ) Hypergeometric2F1[~, =, =, - —|
40b(a+bx2)5/6 a 2 6 2 a
Problem 1013: Result unnecessarily involves higher level functions.
J(a+bx2)1/6dlx
Optimal (type 4, 273 leaves, 4 steps):
ix (a+bx2)1/6+
4
1/3 2/3
1+ 2 + 3 A
33/4 2_\/? a <a+bx2>1/6 (1_ ( a 2)1/3] (a+bx2) (a+b1x/3) . EllipticF[
b a
arex (17\/?7(a+bx2) )
1.3 - 321/3 1- aZ1/3
ArcSin| (a*bx )1/3], ~7+4+/3 ] / abx [—2 . Vi (a+bx) —
7 (3] o e ()
Result (type 5, 62 leaves):
3x (a+bx?) +ax (1+ ba—"z)S/6 Hyper‘geometr‘icZFl[%, i, %, —ba—xz}
4 (a+bx2)5/6
Problem 1014: Result unnecessarily involves higher level functions.
211/6
J<a+bx ) dx
XZ
Optimal (type 4, 266 leaves, 4 steps):
b 2\1/6
_7(::” <) +1\2-3 (a+bx2)1/6(1—( 2 1/3J
X a+bx?
2 \1/3 . \2/3 2 \1/3
1+(a+bx2) +(a+bx2) . . . 1+\/?7(a+bxz)
a2 E111pt1cF[Ar‘c51n[ 1/3], —7+4\/?]
a /
(l_ﬁ_(amxz) ) 17\/?7(a+2x2)
a \1/3
31/4 a 1/3 N 1- (a+bx2)
b x? a2 \1/3)2
2o (17(7(a+bx2) )

Result (type 5, 68 leaves):
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5/6
(a+bx?)¥® bx (ﬂ) Hyper‘geometr‘iczFl[%, i, %, _M]

X 3(a+bx2)5/6

Problem 1015: Result unnecessarily involves higher level functions.

dx
4

J(a+bx2)1/6

X

Optimal (type 4, 297 leaves, 5 steps):

(a+bx2>1/6 b <a+bx2)1/6

3x3 9ax

2 Zfﬁb(aerxz)l/s(l—( 2

a+bx?

1+\/?_( a )1/3

E1lipticF [ArcSin| arbx? )74 /
1_\/?_ (a+Zx2)
2 \1/3
9 345y 2 . V3L 17(a+bxz> 2
b 1/3
T [L-vE- ()

Result (type 5, 85leaves):

2
1+

5/6
[—3 (3a®+4abx®+b>x*) -2b>x* ) Hypergeometric2Fi |

N |

5 3 bXZ}J/
6’ 27 a

a
(27ax3 (a +bx2)5/6)

Problem 1016: Result unnecessarily involves higher level functions.

dx

J(a+bx2)1/6

x6

Optimal (type 4, 323 leaves, 6 steps):
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(a+bx2)1/6 b <a+bx2)1/6 8 b2 (a+bx2)1/6

) 5x° ) 45 a x3 i 135a% x :
1+( a )1/3+( az)2/3
16 /2_\/? b2 (a + b x> 1/6 [1_( a 1/3J a+b x? a+b x
ST -7 - (@)

1+

\/?_(asz) ]177+4\/?]/
1_\/?_( a )1/3

a+b x?

EllipticF [Ar‘cSin [

a \1/3
135 3vag2y [ )77 1_(3*“2)
a+bx? ( _ /—_( a )1/3)2
1 a+b x?

Result (type 5, 94 leaves):
[-81a3-9aa2bx2+15ab2x4+24b3x6+

2 3 b x2

2,2

5
16b3x% |1+ =
6 2 a

)

5/6
] Hypergeometric2F1|

405 a2 x5 (a+bx2)°/®
( )

N |

a

Problem 1017: Result unnecessarily involves higher level functions.

dx

J(a+bx2)1/6

x8

Optimal (type 4, 347 leaves, 7 steps):

bx2)Y6 b bx2)16 2 p2 b x2)1/6
7(a+ x2) ) (a+bx?) X (a+bx?) )

7 x7 105 a x° 135 a2 x3
16b> (a+bx?)"° 16 a 13
- 1324/2-/3 b (a+bx?)V (17( ) )
405 a3 x a+bx?
1+ a 1/3+ a 2/3 1+\/?_ a 1/3
(sz) (a*bli) —— EllipticF [ArcSin| (a*bxz)m], ~7+4+/3] /
/
(1_\/?_(&;%) ) 1_\/?_(a+;x2)
_a 1/3
405 31/4a3x( a s 1- (a+bx2)
b 2 1/3\ 2
arox (1_\/—_(a+2x2> )

Result (type 5, 108 leaves):
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[—3 (405a4+432a3bxz—15a2b2x4+70ab3x6+112b4x8) -

x2

224 b* x® [1 +

5/6 1 5 3
] Hypergeometric2F1[ =, =, =, - —|
a 2 6 2

a

/ (8505 a® x’ (a + bxz)S/G)

Problem 1018: Result unnecessarily involves higher level functions.
JL dx
(a+bx?)¥®

Optimal (type 4, 659 leaves, 9 steps):

243 33 x 81a2x(a+bx2)5/6 9ax3 (a+bx2)5/6
- + - +
896 b3 (a+bx2)1/6 448 b? 56 b2
3x° (a+bx?)>® 243 a%* x
20b 896 b3 (asz)ZB <a+bxz)7/6 (17\57 (asz)l/B)

a
243 3Y44/2+4/3 a* (1-(

1 ( a )1/3 ( a )2/3
+ +

1/3] a+b x? a+b x?
a+bx?

e

a+b x?

1/3
Ellipti kil Prer)
ptlcE[Ar‘cSm[ ], —7+4\E]
. \1/3
1- 3 - (a+bx2)
1- 2 \1/3
1792 b* x a 22 (a+bx2)1/6 B (a+bx2) .
a+bx? (1_\/?_ (L)l/B)Z
a+b x?

a
81 334 3% [17 [

1 ( a )1/3 ( a )2/3
+ | /= + =
1/3] a+b x? a+b x?
a+bx?

NSk

a+b x?

1/3
Ellipti . 1+\/?_ (a+l:x2)
ipticF[ArcSin| LR ATREN /
a
1-v3 - (a+bx2)
2 1_( a )1/3
4482 b4 x [ EEL TSR arbx? .
2o (17\/?7<a+2x2)1/3)

Result (type 5, 90 leaves):
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3 |135a3x+15a’bx®>-8ab?x®+112b3x7 -
x2 ) /e 1 1 3 bx
13587 x |1+ ] Hypergeometric2Fl[ =, —, =, - —] /(2249 b* (a+bx?)Y°)
a 6 2 2 a

Problem 1019: Result unnecessarily involves higher level functions.

4

B
J(a+bx2)1/6 ”

Optimal (type 4, 635 leaves, 8 steps):

81 a2 x 27ax(a+bx2)5/6

224 b2 (a+bx2)1/6 112 b2

+

3x3 (a+bx2)5/6 81 a3 x
+

14b 22407 (—2-)%7 (avb052) 7 (1-43 - (25) "7 :

a+b x?

a \1/3 a 12/3
il Py B v
a+b x? a+b x?

N e

a+b x?

a
81 3144/2++/3 a3 (1-(
a+bx?

EllipticE [Ar‘cSin [

1+\/?_( ZZ)1/3
a+b x ,*7+4\/?
- | 1/

1_ ( a )1/3
a+b x?

1/3
a 2/3 1- ( 2 )

(a+bx2)1/6 B a+b x? 3

15 - ()

a+b x?

448 b3 x

a+bx?

2 11/3 . \2/3
ol Prv) B )
a+b x? a+b x?

N

a+b x?

a

27 - 33/4 33 [17 [

a+bx?

1+\/?_( az)1/3
a+b x ,77+4\/?
- | 1/

EllipticF [ArcSin| -
1- ( a+ka)x2 )

2/3 <a+bx2>1/6 _ 1- (a+sz)1/3
O F

a+b x?

a

112+/2 b3 x

a+bx?

Result (type 5, 79 leaves):
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1/6

b x? .
Hypergeometric2Fi |

1+

3

[3 [—Qazx—abx3+8b2x5+9a2x

|

1 3
a 27 20 )
(112b2 (a+bx2)1/6>

Problem 1020: Result unnecessarily involves higher level functions.

2

X 3
J(a+bx2)1/6 §

Optimal (type 4, 611 leaves, 7 steps):

) 9ax 3x<a+bx2)5/6_
16b (a+bx2)'® 8b
9a2x g 3ua 2+\/?a2 [1_[ a 1/3]
166 3] (2 e) 7 (143 - (53] )
1/3 2/3 1/3
v ("’”ZXZ) (a+zl></23) ; EllipticE[ArcSin| bVE e (anZ)yg]’ ~7+4+/3 ] /
(17\/?7(&;;)(2) ) 17\/?7(;“;)(2)
32 b2 x a )2/3 (a+bX2>1/6 B 1- <a+zx2)1/3 N
a+bx? (17\57(%;%)(2)1/3)2
3 33/4 32 (17( a )1/3) 1+(a+2x2)1/3+(a+2x2)2/3
20X (13- (55))
EllipticF[ArcSin[1+\/?_ (a*zxz)l/B] 74443 ] /
134
l—ﬁ—(asz)
82 b2x 2 i (a+bx2)1/6 17("’”;%"2)1/3
a+bx? (1—%?7(%)1/3)2
a+b X

Result (type 5, 62 leaves):

3 X

1/6
a+bx?-a (1+ baiz) Hyper‘geometr‘icZFl[i, %, %, —M])

8b (a+bx2)1/6
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Problem 1021: Result unnecessarily involves higher level functions.

_ 1 a4
J(a+bx2)1/6

Optimal (type 4, 577 leaves, 6 steps):

3 X 3ax

2 a7 2 () () (1T (o))

a+b x? a+b x?

1 ( a ) 1/3 ( a ) 2/3
+ | —— + | —
a+b x? a+b x?

N e

a+b x?

a

3 .3V44/2+4/3 a(l—(

a+bx?

EllipticE[ArcSin|

, ~7+4+/3 ] /

1+\/?7( a 2)1/3
E1lipticF[ArcSin| 20X, 74443 /
1-v3 - (asz)l/s
a2 \1/3
V2 bx a 2/3 (a+bx2)1/6 (a+bx2)
oo (v - ()

Result (type 5, 47 leaves):

arbx? | 1/6 : 1 1 3 bx?
X (—a ) Hyper‘geometr‘1c2F1[6, I

(a+bx2>1/6

Problem 1022: Result unnecessarily involves higher level functions.

1
J—dlx
x2 (a+bx2)1/6

Optimal (type 4, 586 leaves, 7 steps):
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b x _(a+bx2>5/6+ b x .
2 (a+bX2>1/6 ax (a+§x2)2/3 <a+bx2)7/6 (1_\/?_ (a+:x2>1/3)
3144/244/3 [1_( 2 1/3] ol Pery) I Prvd B
2rox O F
Ellipti B 1+\/?7 (a+ta)x2)1/3 B
pt1cE[Ar‘c51n[ 1/3], 7+4\/?] /
17\/?7 (a+Zx2)
2 11/3
2 x a )2/3 (a+bx2)1/6 (a+bx2) B
e (1-v3 - (55)7)
\/? [1— [ a 1/3] 1 (a+la)x2)1/3 (a+gx2)2/3
2rox N
Ellipti . 1+\/?_ (a+§x2)1/3 _
pt1cF[Arc51n[ 1/3], 7+4\/?] /
1-v3 - (aij)

1/3
a 2/3 1—( ° )

(a+bx2)1/6 a+b x?

15 - (o))

a+b x?

31/4 X

a+bx?

Result (type 5, 70 leaves):

-3 (a+bx?) +2bx? (1+ :—Xz)l/s Hyper‘geometr‘icZFlE, %, %, —ﬁ]

3ax (a+bx2)1/6

Problem 1023: Result unnecessarily involves higher level functions.

1
J—dlx
x4 (a+bx2)1/6

Optimal (type 4, 633 leaves, 8 steps):
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4 b2 x (a+bx?)*® 4b(a+bx?)>®
_9a2 (a+bx2)1/6_ 3ax? ' 9 a2 x -
4 b2 x )
oa (a+2x2)2/3 <a+bxz)7/6 (1_\/?_ (a+§x2)1/3)
2 2+\/? b (1—( a 1/3) L (a+2x2)1/3+ (a+ka)xz)2/3
a+bx? (17\/?’(%37)(2)1/3)2
1+\5*( az)1/3
EllipticE[ArcSin| abx 1/3],—7+4\/?]/
liﬁi(aj%)
3 3345 a 2/3 (a+bxz>1/6 (a+Zx2)1/3 )
a+bx? (1_\/?_(%;)(2)1/3)2
1/3 2/3
S
(17 3 7(a+bx2) )

EllipticF [ArcSin| 20Xl ), 7+43 ] /
1_\/?_ ( a 2)1/3
a+b x
2 \1/3
9 31/4aX 2 5 23 (a+bx2>1/6 _ 1- (a+bx2) .
b a \1/3
2o (1_\/?_(&;%) )

Result (type 5, 83 leaves):

2
1+

1/6
] Hypergeometric2Fi |

o R

1
) ;: ) _—]

[—9a2+3abx2+12b2x4—8b2x4
a

27a2x3 (a+bx2)Y®
( )

Problem 1024: Result unnecessarily involves higher level functions.

1
J—dlx
x6 (a+bx2)1/6

Optimal (type 4, 661 leaves, 9 steps):
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8 b3 x (a+bx2)5/6 2b<a+bx2)5/6
_ . _
27 a3 (a+bx2)1/6 5ax° 9a2x3
8b? (a+bx?)”° 8 b x
+ +
e azar(an) T (aebe) (143 ()
Us 1+( a )1/3+( a )2/3
2 B a a+b x2 a+b x?
4\/2+\/? b (1 [a+bX2 ] X \/? R 1/3)2
( B _(a+bx2) )

EllipticE [ArcSin| arbx? 1/3], ~7+4+/3 /
17\/?7 (a+ka)x2)
2 \1/3
9 33432y a 2/3 (a+bxz>1/6 (a+bx2) ~
b x2 1/3)2
T -va- (e
1/3 2/3
Sﬁbz (1_ ( a 1/3) 1+ (a+2x2) " (a+ZxZ>
a+bx? (17\57(‘%;7)(2)1/3)2
1+\/?7( a )1/3
EllipticF [ArcSin| B, 7443 /
17\/?7 (a+Zx2)
2 \1/3
27 31452y a )2/3 (a+bxz>1/6 ~ _(a+bx2)
b x? 1/3\2
T -3 - (e
Result (type 5, 94 leaves):
[—81a3+9a2bx2—30ab2x4—120b3x6+
2\1/6 2
80 b3 x6 [1+ > ] Hyper‘geometr‘icZFl[l, 1, 3, _b_x] /(405 adx® (a+bx2)1/6>
a 6 2 2 a

Problem 1025: Result unnecessarily involves higher level functions.

6

X g
J(a+bx2)5/6 §

Optimal (type 4, 324 leaves, 6 steps):
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81 a2 x (a+bx2)1/6 9ax3 (a+bx2)1/6

+

128 b3 32 b2

3x5 (a+bx2)Y® a 1/3
( ) - |81 344/2-+/3 &% (a+bx?)"° (1-( ]
16 b a+bx?

() ()

a:bx’ a:bxt ; EllipticF[ArcSin| a:bx’ 1/3], ~7+4+/3 ] /
(liﬁi(ada)xz)l/s) liﬁi(aﬂsz)
128 b% x a 173 3 1- (a+zx2)l/3
S N

Result (type 5, 89leaves):

3x(27a>+15a’bx*-4ab®x*+8b3x°-

2

5/6
5
27 a° (1 + ] Hypergeometric2F1l| —, =,
6

]/ (12807 (a+bx?)*°)

a

Problem 1026: Result unnecessarily involves higher level functions.

4

X g
J(a+bx2)5/6 g

Optimal (type 4, 300 leaves, 5 steps):

27 ax (a+bx2)1/6 3 x3 (a+bx2)1/6
- +

40 b? 10b

27 3344/2_+/3 a2 (a+bx2)1/6 [17[ 2

s ()
EllipticF[ArcSin| aibx 1/3],—7+4\/?]/
liﬁi(aj%)

40 b3 x a )1/3 _ 1- (a+la)x2>1/3
2o i ()

Result (type 5, 79 leaves):
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1

40 b2 (a+bx2)5/6

b x? 5/6

1
3/-9a%x-5abx®*+4b%2x>+9a%x |1+ Hypergeometric2F1[ —,

>
2" 6

a

Problem 1027: Result unnecessarily involves higher level functions.

2

X ax
J(a+bx2)5/6

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

3 b 2\1/6
—x(a+ x’) - 13 33/4\/27\/?a(a+bx2)1/6 (1—( 2

4b a+bx?

1/3)

() ()

20 20— EllipticF[ArcSin| B ], 74443 /
) [
a+b x? a+b x?
1/3
e
4 b2 x a 1/3 3 a+b x?
a+bx? 3 a \1/3)2
(1_ - (a+bX2) )

Result (type 5, 62 leaves):

3 X

5/6 .
a+bx?-a (1+ bT"z) Hypergeometric2F1[ 2, 2, 2, 7M])

4b (a+bx2)5/6

Problem 1028: Result unnecessarily involves higher level functions.

o
o

Optimal (type 4, 252 leaves, 3 steps):
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33/44/2 /3 (a+bx2)1/6 [1—( 2

a+bx?

1/3)

L (e) )

1+\/?_( R )1/3

2h’ a+b1x/23 —— EllipticF [ArcSin| a:bx’ 1 -7+4v3] /
(17\/?7(&::7)(2) ) 1_\/?_(a+ljx2)
e[y |l
% -
a+bx2 (1_\/?_(5—%)1/3)2

Result (type 5, 47 leaves):
X (a+:x2)5/ bxz]

6Hyper‘geometr‘icZFl[l 2,3, bx
2’ 6’ 2° a

(a+bx2>5/6

Problem 1029: Result unnecessarily involves higher level functions.

1
J—dlx
x2 (a+bx2)5/6

Optimal (type 4, 273 leaves, 4 steps):

b 2\1/6
-&- 2+/2-+/3 (a+bx2)1/6(1—( a

ax a+bx?

1/3)

() ()

a:bx’ a:bxt ; EllipticF[ArcSin| a:bxt 1/3], ~7+4+/3 ] /
(li\gi(a;)%xz)l/s) liﬁi(aﬂsz)
31/4 5 a o 1 (a+Zx2)1/3
a+bx2 (1_\/?_($)1/3>2

Result (type 5, 70leaves):

_3 (a+bx2) -2bx? (1+ :—XZ)S/G Hyper‘geometr‘icZFl[%, 2, %, —bi]

3ax (a+bx2)5/6
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Problem 1030: Result unnecessarily involves higher level functions.

J;dx
x4 (a+bx2)5/6

Optimal (type 4, 300 leaves, 5 steps):
(a+bx?)*® 8b (a+bx2)'®
- +

3ax3 9a%x

+

() ()

161/2-+/3 b (a+bx?)'® (1,[ a . 1/3] aibx? a+b1x/23 2
2b (-3 - (o))
1/3
E11l 1+\/— (a+|:a>x2)
ipticF[ArcSin| AT EN /
a
1- \/— (a+bx2)
( a )1/3
g 31/4 324 . 13 a+b x? .
b 1/3
. 3 N (a+Zx2) )

Result (type 5, 83 leaves):
2 3 b x?
y T T T ]

5
1+ —
6 2 a

5/6
[—9 a?+15abx?+24b2x* +16 b% x* ] Hypergeometric2F1[ =,

/

N\I—‘

a
(27 a2 x3 (a+bx2)5/6>

Problem 1031: Result unnecessarily involves higher level functions.

1
J—dlx
X8 (a+bx2)5/6

Optimal (type 4, 326 leaves, 6 steps):



166 | Mathematica 11.3 Integration Test Results for 1.1.2.2 (¢ x)~m (a+b x~2)~p.nb

(a+bx2)1/6 14b(a+bx2)1/6 112 b2 (a+bx2>1/6
_ N _ _
5ax® 45 a2 x3 135a3 x

24243 ¥ (a+bX2>1/6 (1_ (a+a|3x2)1/3) ( alb/i ( a a+)blx/23')2
1-+/3 -
a+b x?
1/3
Ellipti - 1+ﬁ_(a+sx2)
pt1cF[Ar‘c51n[ 1/3], —7+4\/?]
a
1- 3 - (a+bx2)
a2 \1/3
135  31/433x a . 13 1_(a+bx2) :
a+bx (1_\/—_ (asz)l/B)

Result (type 5, 94 leaves):
[—81a3+45a2bx2—216ab2x4—336b3x6—

2

5/6
3,6 : 15
224 b° x° |1+ Hyper‘geometr‘1c2F1[ > T
6

405 a3 x5 (a+bx2)°/®
< )

a

Problem 1032: Result unnecessarily involves higher level functions.

6

B
J<a+bxz)7/6 g

Optimal (type 4, 654 leaves, 9 steps):
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1215 a2 x 3 x5 405 a x (a+bx2)5/6

- - +

224b% (a+bx2)V® b (a+bx?)° 112 b3

45 x3 (a+bx2)5/6 1215 a3 x

+ +

14b? 240 (—2-)%7 (av02) 7 (1-43 - (2]

a+b x? a+b x?

a 1/3 a 2/3
il Poee Ml P
a+b x? a+b x?

N e

a+b x?

a

1215  3Y4+/2++/3 a3 (17(

a+bx?

EllipticE [ArcSin| arbx? 1/3], ~7+4+/3 /
17’\/?7 (a+ka)xz)
23 ( a )1/3
448b4x( @ ; (a+bx?)?® abx? — |-
e (13- (os)")
_a 1/3 a 2/3
405 33/4 a3 (1 ( a " 1/3) 1+ (a+bx2) (a+b1x23) -
a+bx (17\/?7(%:)(2)/)
1/3
Ellipti s - ()
pt1cF[Ar‘c51n[ 1/3], —7+4\/?]
a
17\/?7 (a+bx2)
( a )1/3
2/3 - 2
112\/7b4x( 2 ; (a+bx2)1/6 arbx o
/
e (-3 - (mm) )
Result (type 5, 79 leaves):
x? |1/ ) 11 3 bx?
3|-135a°x-15abx®+8b%x>+135a*x |1+ ) Hypergeometric2F1[~, —, =, - —| /
a 6 2 2 a

(112 b (a+ bx2)1/6>

Problem 1033: Result unnecessarily involves higher level functions.

4

X ax
J(a+bx2)7/6

Optimal (type 4, 630 leaves, 8steps):
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8lax 3x3 27x(a+bx2)5/6
_ . _

_16b2 (a+bx2)1/6 b(a+bx2)1/6 8 b2
81 a%x

16b2(L)2/3 <a+bxz)7/6 (1—\/?—( a )1/3)

a+b x? a+b x?

1 ( a )1/3 ( a )2/3
+ +
a+b x? a+b x?

e

a+b x?

a

81 3¥4+/2++/3 a2 (1—(

a+bx?

EllipticE[ArcSin|

8/2 b3x

a+bx?

Result (type 5, 64 leaves):

1/6
3x [9a+bx?-9a (1+ M) Hyper‘geometr‘icZFl[i, i, 3, 7""2])
a

8 b2 (a+bx2)1/6

Problem 1034: Result unnecessarily involves higher level functions.

2

¥
J(a+bx2)7/6

Optimal (type 4, 583 leaves, 7 steps):
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3 X . 9ax .
2b (arbx?)V" 2 (2" (a0 (13 - (2]
R P Y el <—><—>
7 b (-3 -(55)7)

EllipticE [ArcSin|

l_ﬁ_(asz)l/?’
4b%x I (a+bx?)*® T (a*zxz)l/s _
20X (13- ()
3 33/4a(1—( a 1/3) 1+(a+§x2)1/3 (a+zx2)2/3
20X (13- (55))
EllipticF[Ar‘cSin[1+ﬁ7 (asz)l/B] ~7+4+/3 ] /
134”7
liﬁi(aj%)
\/szx a 2/3 (a+bX2>1/6 _ 1- (a+la)_x2)1/3
a+bx? (1_\/?_(%;;)(2)1/3)2

Result (type 5, 53 leaves):

3 X

2\1/6 . 2
-1+ (1+ bTX) Hyper‘geometr‘1c2F1[i, i, 3, —bi])

b (a+bx2)"®

Problem 1035: Result unnecessarily involves higher level functions.

N S
o

Optimal (type 4, 555 leaves, 5steps):
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3x
7 (a+sx2)2/3 (a+bx2>7/6 (1_\/?_ (a+zxz)1/3) 7
3 31/4 2+\/? (1—( ab ; 1/3) 1+(a+2x2)1/3 (a+ta)1x/23)22/3
e (-3 - ()

E11lipticE [ArcSin| arbx? ], 743 /
l_ﬁ_(asz)
1 (s |13
2bx a . 2/3 (a+bx2)1/6 N (a+bx2) — .
. -V - ()

1+ (a+2x2)1/3+ (a+ta)xz>2/3
o))

a+b x?

el

a+bx?

1/3)

1+\E—( a )1/3

—_—
=

EllipticF|[ArcSin| abx® 1/3], —7+4\/?] /
17\/?7 (a+zx2)
a2 \1/3
b x a 2)2/3 (a+bX2>1/6 _ 17(a+bx2) —
e -3 - ()

Result (type 5, 55leaves):

bx2\1/6 . 1 1
3x-2x (1+ 2% Hyper‘geometr1c2F1[6, Tl
a

a (a+bx2)1/6

Problem 1036: Result unnecessarily involves higher level functions.

j;dx
x2 (a+bx2)7/6

Optimal (type 4, 614 leaves, 8 steps):
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3 4bx 4(a+bx2)5/6
+ - +
ax(a+bx2)1/6 a2 (a+bx2)1/6 a% x
— 47b6x |23 2+4/3 (17( 2 . 1/3]
a(a+2x2) (a+bx2)/ (1_\/?_(a+lix2) ) arbx

2 \1/3 a \2/3
il Py B o)
a+b x? a+b x?

- E1lipticE [ArcSin| asbx? —1 74443 ] /
/
R ey 133 - (35
2 \1/3
ax 2 2)2/3 (a+bx2)1/6 _ 1_(3*“2) — |-
b Ca
2o (1_\/?_(%;%) )
1/3 2/3
42 [1— [ a 1/3] L (a+ta)x2) i (asz)
20X -3 - (5 ))
1+\/?—( 2 2)1/3
E1lipticF[ArcSin| abx ], -7+4+3] /
1- 3 _( a Z)1/3
a+b x
1/3
31/4 5 a 2/3 (a+bx2)1/6 1_(a+ka)7x2)
b x2 1/3)2
2o (17\/?7(a+2x2) )
Result (type 5, 71 leaves):
2\1/6 5
[-3 (a+4bx?) +8bx> |1+ X ] Hyper‘geometr‘iczFl[l; 1, i, _b_X})/ (3azx (a+bxz>1/6)
a 6 2 2 a

Problem 1037: Result unnecessarily involves higher level functions.

J;dx
x4 (a+bx2)7/6

Optimal (type 4, 652 leaves, 9 steps):
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3 40 b2 x 10 (a+bx2)°®
- - +
ax3 (a+bx2)1/6 9a3 (a+bx2)1/6 3a2x3
40b (a+bx?)%° 40 b2 x
Ll e B CRE T K CRNE I el
1/3 2/3
20 2+\Eb[17( 2 2 1/3) ey +(a+21x23)2
b /
Ao (1_\/—_(a+zxz) )

1+\/?_( a )1/3

a+b x?

17\57( a )1/3]

EllipticE [ArcSin|

, ~7+43 | /

a+b x?

1/3
2/3 a+b x?

(a+bx2)1/6 - +

N ESk

a+b x?

a

3 33/4 aZ X

a+bx?

1+( a )1/3+( a )2/3
1/3] a+b x? a+b x?

-7 - (aza))

a+b x?
1+\/?7( é )1/3

40\/7b(1—( 2

a+bx?

=

EllipticF [ArcSin| B, 7443 /
a
17\/?7 (a+bx2)
1/3
1_ a
9 31432y a - 2/3 (a+bx2)1/6 _ (a+bx2) .
a+bx a 1/3
(1_\/?_(a+bxz) )
Result (type 5, 83 leaves):
2)1/6 1 1 3 bx?
-9a’+30abx?+120b%x*-80b%x* |1+ ) Hypergeometric2F1[ =, =, =, i ] /
a 6 2 2 a

27a3x3 (a+bx2)Y®
( )

Problem 1038: Result unnecessarily involves higher level functions.

1
j—dlx
x6 (a+bx2)7/6

Optimal (type 4, 680 leaves, 10 steps):
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3 128 b3 x 16 (a+bx2)*® 32b (a+bx?)>®
+ - + -
ax® (a+bx2)1/6 27 a* (a+bx2)1/6 5aZx° 9a3x3
128b% (a+bx?)%/° 128 b3 x
+ +
27t x 27 a° (a+zx2)2/3 <a+bx2>7/6 (1_ﬁ_ (a+sz)1/3)
1/3 2/3
64~/2++/3 b2 (1,( a . 1/3) 1+(a+zx2) +(a+f,1x23)2
b /
e -3 - (30

1+\/?_( a )1/3

E1lipticE [ArcSin| B ], 74443 /
17\/?7 (a+ka)x2)
9 33433y a 2/3 (a+bxz>1/6 ~ 17($)1/3 ~
a+bx? (1—%?7 (asz)l/s)z
128\/?b2 (1_ ( a 1/3) L (a+:x2)1/3 (a+§xz)2/3
a+bx? (17\/?7(%)1/3)2
a+b x

EllipticF [ArcSin| B, 7443 /
17\/?7 (a+Zx2)
_( a )1/3
27 3433 x 2 2)2/3 (a+bx?)¥® |- a:bx? o~
e (2-v3 - (35)7)

Result (type 5, 97 leaves):
[-3 (27a®-48a%bx*+ 160 ab® x* + 640 b* x°) +

x2

1280 b3 x® |1 +

1/6 1 1
] Hypergeometric2F1[~, —, =, - —|
6 2

405 a* x5 (a+ bx2)Y®
( )

a
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Summary of Integration Test Results

1071 integration problems

A - 718 optimal antiderivatives

B - 12 more than twice size of optimal antiderivatives
C - 341 unnecessarily complex antiderivatives

D - Ounable tointegrate problems

E - Ointegration timeouts



