Mathematica 11.3 Integration Test Results

Test results for the 454 problems in "1.1.4.2 (c x)*m (a x*j+b
x"n)Ap.m"

Problem 26: Result more than twice size of optimal antiderivative.

X5
dx
X - X3

Optimal (type 3, 13 leaves, 4 steps):

X3
-X - — +ArcTanh[x]
3

Result (type 3, 29 leaves):

x> 1 1
-X- — - —Log[1l-x]+ —Log[1l+X]
3 2 2

Problem 28: Result more than twice size of optimal antiderivative.

X3
J dx
X - x3
Optimal (type 3, 6leaves, 3 steps):

-X + ArcTanh [x]

Result (type 3, 22leaves):

1 1
-X-—Log[1l-x] + —Log[1l+Xx]
2 2

Problem 30: Result more than twice size of optimal antiderivative.

X
J dx
x - x3

Optimal (type 3, 2leaves, 2 steps):
ArcTanh[x]

Result (type 3, 19leaves):

1 1
-—Log[1-x]+ —Log[1+X]
2 2
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Problem 32: Result more than twice size of optimal antiderivative.

Jx (xl— x3) >

Optimal (type 3, 8leaves, 3 steps):

- 1 +ArcTanh[x]
X

Result (type 3, 24 leaves):
1 1

1
-—-—Log[1-x]+ —Log[1l+x]
X 2 2

Problem 34: Result more than twice size of optimal antiderivative.

Jx3 (xl— x3) >

Optimal (type 3, 15leaves, 4 steps):
11
- —— - — +ArcTanh[x]
3x3 x
Result (type 3, 31 leaves):
1 1 1

1
- —— -~ - >log[l1-x]+—Log[1+x]
3x3 x 2 2

Problem 38: Result unnecessarily involves imaginary or complex numbers.
Jx3x/ax+bx3 dx
Optimal (type 4, 163 leaves, 6 steps):

+ +— x4

231 b2 77 b 11

20a2+vVax+bx? 4ax?/ax+bx3 2
- - - Jax+bx3 +

2 1/4
10 alt4 +/x (\/;Jr\/FX) (a+bx>2 EllipticF[ZAr‘cTan[b 1/\1/‘?}, i] /
Va +b x @

[231b9/4x1ax+bx3)

Result (type 4, 148leaves):
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iva a

(-10a*-4a’bx*+27ab’>x*+21b*x%) +10ia> [1+

Vb b x2

2 X

Vx

iva
EllipticF[jArcSinh[i], -1] / 231 iva b%+/x (a+bx?)
VX Vb

Problem 39: Result unnecessarily involves imaginary or complex numbers.
szxlax+bx3 dx

Optimal (type 4, 281 leaves, 7 steps):

432x (a+bx? 4 N b x3 2
- < ) + axvaxspx +—x3Jax+bx® +
15b3/2(\/?+\mx)x/ax+bx3 45b 9

2 1/4
42%4\x (\E+\/Fx) (a+bx)2 EllipticE[ZAr‘cTan[#],
va +/b x a

N | R
\

(15 b7/4+/ax+bx3

2 1/4
2a%4+/x (\E+\/Kx) (a+bx)2 EllipticF[ZAr‘cTan[#],
va +4/b x a

N | R
\

(15 b7/4+/ax+bx3

Result (type 4, 184 leaves):

i /b
2x [V/b x ivb x (2a2+7abx2+5b2x4>—
Va
b x? i \/b b x2
6252 |1+ = EllipticE|i ArcSinh| lrx},,1]+6a5/z 1, 2%

a Jva a
EllipticF[i ArcSinh] b x ], -1] / 45 p3/2 ivb x [x (a+bx)
Va

Va
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Problem 40: Result unnecessarily involves imaginary or complex numbers.
JXx/ax+bx3 dx

Optimal (type 4, 137 leaves, 5 steps):
~/ + 3
davax+bx? + Exleax+bx3 -
7

21b

2 1/4
Zamw(\/;ﬁ/gx) L")Z EllipticF[zArcTan[b 1;{;], %} /
a

(\/?+Wx

(21 b>4+/ax+bx3

Result (type 4, 137 leaves):

iva
Vb

2 X

(2a®+5abx*+3b*x?*) -

=

2ia? |1+ /X EllipticF[i ArcSinh| ], -1] /21 iva b/x (a+bx?)
Ve VX Vb

Problem 41: Result unnecessarily involves imaginary or complex numbers.

Jx/ax+bx3 dx

Optimal (type 4, 255 leaves, 6 steps):

4 b x2

ax (a+bx?) +Exwax+bx3 - !
5\/?(\/;+\/Fx>\/ax+bx3 5 5b34+ax+bx3

2 1/4
4254 \/x (\/;Jr\/FX) _axbxd EllipticE[ZAr‘cTan[b VX > 1] +
(Va + b x)? a2
2 1/4

1 2a5/4/x (\/?+\/Fx> oAb EllipticF 2Ar‘cTan[b \/?], 1]

5b34+ax+bx3 (H+WX)2 at 2

Result (type 4, 1701leaves):



Mathematica 11.3 Integration Test Results for 1.1.4.2 (¢ x)”m (a x~j+b x~n)~p.nb | 5

b
2x |Vb x (a+bx?) +2a%? [ \/— |, -1] -22a%2
b x2 i Vb
1+ -2 EllipticF[i ArcSinh| M/—X],-l 5vVb % x (arbx?)
a \/a_

Problem 42: Result unnecessarily involves imaginary or complex numbers.
j\/ax+bx3
— dXx

X

Optimal (type 4, 113 leaves, 4 steps):

2 ———— 1
—+/ax+bx® +
3

3bt4+/ax+bx3

2 1/4
24 (Vo x| epricr parctan| T, Y

(Va b x)? ats 2
Result (type 4, 101 leaves):
ifa
+ 2 /x EllipticF[iArcSinh| j; ],

2 x(a+bx2) 1+
3

iva (a+bx2)
b

Problem 43: Result unnecessarily involves imaginary or complex numbers.
J\/ax+bx3
—dXx

x2

Optimal (type 4, 248 leaves, 6 steps):

4\/Fx(a+bx2> 2+vax+bx3 1
(\/a_+\/Fx) Vax+bx3 X Vax+bx3
2 1/4
4al/4pl/4Ax (\E+\/Fx) oAb EllipticE[ZAr'cTan[b \/?], 1} +
(Va ++/b x|? alt 2

a4 a+bx? L bl/4~/x 1

B
2at4 b4 /x (\/a ++/b x) EllipticF[2ArcTan| 1, =]
Vax+bx3 (\/a +b x)z al/4 2

Result (type 4, 168 leaves):
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. 2 .
NI ESCE (a+bx?) -2+/a Vb x 1+ 2 Elliptice|i Arcsinh| l\/FX],—l}+2\/?
Va a Va

x2 iVb x ivVb x
Vb x |1+ b EllipticF |1 ArcSinh , -1 A/ X (a+Dbx?
|1, mend Noe / | e Ve

Problem 44: Result unnecessarily involves imaginary or complex numbers.
j\/ax+bx3
— dXx

x3

Optimal (type 4, 116 leaves, 4 steps):
2+ ax+bx3 1
- +
3x2 3al4+ax+bx?

2 1/4
2034 /x (\/?+Wx) (a+—bx)2 Ellip‘cicF[ZAr‘cTan[b 1/\7}’ l]
Va ++/b x a 2

Result (type 4, 104 leaves):

2ib_[142 x52 EllipticF[iArcSinh[- Ve },-1}
2 x(a+bx2) -1+ > o

ia (a+bx?)

b

3 x2

Problem 45: Result unnecessarily involves imaginary or complex numbers.
J\/ax+bx3
—dx

x4

Optimal (type 4, 283 leaves, 7 steps):

4b3/2x(a+bx2) 2vVax+bx? 4b+vax+bx3 1
Sa(\/?Jr\/Fx) vax+bx3 5 x3 >ax 5a34+ax+bx3
b 2 b1/4 1
4b54+x (\/?+\/Fx) - arex - EllipticE[2ArcTan| 1\17}, =+
(Va «Vb x| at/ 2
b 2 b1/4 1
2b%4+/x (\/?+\mx> o anex EllipticF[2ArcTan| \/?], =]
5a34+vax+bx3 (\E+\mx)2 at/* 2

Result (type 4, 192 leaves):
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]'l\/FX
\a

b x? i Vb X b x?
2+v/a b¥2x3 |1+ EllipticE i ArcSinh]| = |, -1] +2+/a b¥2x> |1+
a Va a

EllipticF[i ArcSinh| jﬁx ], -1] / 5ax? iﬁx \[Xx (a+bx?)
a a

(a>+3abx?+2b*x*) -

Problem 46: Result unnecessarily involves imaginary or complex numbers.

sz (ax+bx3)3/2d1x

Optimal (type 4, 186 leaves, 7 steps):
8avax+bx® 8aix?vax+bx® 4 W+ix3 (ax+bx3)3/2+

- + +—ax?
231 b2 385b 55 15

2 1/4
4a15/4\/7(\/?+\/Fx) _avbx EllipticF[ZAr‘cTan[b \/7] 1] /

3
(\/?-%—\/FX)Z at/* 2
(231 b4 [ax+bx3
Result (type 4, 159 leaves):
14/ a a
2 X iva (—2@a4—8a3bx2+131a2b2x4+196ab3x6+77b4x8)+2@J’1a4 1+
Vb b x?

iva
Vb

iva
, -1 1155 /— b2./x (a+bx?

Problem 47: Result unnecessarily involves imaginary or complex numbers.

V/x EllipticF[i ArcSinh|

JX (ax+bx3>3/2d1x

Optimal (type 4, 304 leaves, 8 steps):
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8a3x (a+bx? 8a%x+/a b x3 4 2
. ( ) + X XrDx +—ax3\/m+—x2 (ax+bx3)3/2+
65 b3/2 (\/?+\/Fx) Vax+bx3 195b 39 13

2 1/4
8ald/4+/x (\/?Jr\/Fx) (a+—bx)2 EllipticE[ZAr‘cTan[#]
va +b x a

N |-

I/

(65 b7/*+/ax+bx3

2 1/4
4a13/4\[x (\/?+\/Fx) (a+—bx)2 EllipticF[ZAr‘cTan[#]
Va ++b x a

N |-

I/

3

(65 b7/4+/ax+bx3

Result (type 4, 195leaves):

2x [V/b x ivb x (4a®+29a’bx?+40ab*x* +15b° x°) -
“a
b x2 i Vb x
12272 |1+~ EllipticE[i ArcSinh| ivh ], -1] +
a \/?

, .
12272 |14 2% EllipticF[i ArcSinh| ]H/FX],—l] /

2 Va

195 b3/? igx /X (a+bx?)

Problem 48: Result unnecessarily involves imaginary or complex numbers.

J(ax+bx3>3/2dlx

Optimal (type 4, 158 leaves, 6 steps):
2./ 3
8a’vax:bx? +£axzm+ix(ax+bx3)3/z—

77 b 77 11

) 1/4
4alt/4 % (\/?+Wx) LXZ EllipticF[ZArcTan[#], l] /
(Va + Vb x| ; ?

(77 b>4+/ax+bx3

Result (type 4, 148 leaves):
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(4a3+17a2bx2+203b2x4+7b3x6) -

Vb

iva
Vb

4ia® |1+ 2= /X EllipticF[i ArcSinh| ], -1] /77 iva b+/x (a+bx?)
b x2 NS Vb

Problem 49: Result unnecessarily involves imaginary or complex numbers.

(ax+bx3)3/2
I

Optimal (type 4, 275leaves, 7 steps):

8a2x(a+bx2) +iaxﬂax+bx3+E<ax+bx3)3/2—

15W(ﬁ+\mx)\/ax+bx3 15 9

dx

2 1/4
8a%*+/x (\/;+\/Fx) (\/—a+—t;x—)2 EllipticE[ZAr‘cTan[#],
a +1/b x a

N R
\

+

(15 b34+/ax+bx3

2 1/4
43%%/x (\/?+\/Fx) (a+bx)2 EllipticF[ZAr‘cTan[#],
Ja ++/b x a

N R
\

(15 b34+/ax+bx3

Result (type 4, 184 leaves):

i /b
2x |\Vb x i Vb X (11a*+16abx?+5b2x*) +
Va
b x? i /b b x?
12252 142 EllipticE[i ArcSinh] l\/_x],—l]—nas/z 142

2 Ve

a

J'l\/Fx j\mx

EllipticF[i ArcSinh| ], -1] / 45/b \x (a+bx?)
Va \ Va
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Problem 50: Result unnecessarily involves imaginary or complex numbers.

(ax+bx3)3/2
[

X

Optimal (type 4, 134 leaves, 5steps):

4 2(ax+bx3)3/2 1
—a~/ax+bx® + +
7

7Xx 7b¥%+/ax+bx3

2 1/4
4374 \x (\/?Jr\/Fx) oAbk EllipticF{ZAr‘cTan[b \/7}, l]
(Va b x| a2

Result (type 4, 113 leaves):

4ia? 1.2 WEllipticF[i Ar‘cSinh{— i

2x |3a2+4abx?+b2x*+ e
ia
Jo

7 x(a+bx2)

Problem 51: Result unnecessarily involves imaginary or complex numbers.

(ax+bx?)*?
J x3
Optimal (type 4, 274 leaves, 7 steps):

24ax/?x(a+bx2) +bem72<ax+bx3)3/27 1
2

dx

5 (\E+\mx) VJax+bx3 5 X 5vax+bx3
b x2 pl/4 1
24254614 x (Va ++/b x| a+—x2 E1lipticE[2 ArcTan] 1\1/7 Sk
(ﬁ+\/Fx) at/ 2
b 2 b1/4
— T 12a%%pV4\[x (\/?+\/Fx) a+—x2 EllipticF[ZAr‘cTan[li\F]
5vVax+bx® (Va +/b x| @

Result (type 4, 183 leaves):

1
2

}
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]‘l\/FX
Va

b x2 i Vb x
12a%2+/b x |1+ E1lipticE[i ArcSinh[ | - |, -1] -122*2+/b x
a A/

a
2 . .
1+bx EllipticF[i ArcSinh| ib x ], -1] / 5 i/b x x (a+bx?)
: vz v Y

(—5a274abx2+b2x4> +

Problem 52: Result unnecessarily involves imaginary or complex numbers.

(ax+bx3)3/2
[

X

Optimal (type 4, 134 leaves, 5steps):

2 b 3\3/2
ibxlax+bx3— (ax+bx}) + !
3

ERS 3vax+bx3
b 2 b1/44/ 1
423/ 34/ x (x/a ++/b x) a+—x2 EllipticF[2ArcTan| - 4X » — |
(\/a +4/b X) at/ 2

Result (type 4, 107 leaves):

4iab 1.2 x5/2E11ipticF[jAr‘cSinh[— ! ],-1}
2 |-a%2+b%x%+ *

ia
3

2

<] e

3x+/X (a+bx2>

Problem 53: Result unnecessarily involves imaginary or complex numbers.

3/2

J(ax+bx3) x

x>

Optimal (type 4, 277 leaves, 7 steps):
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24b%2x (a+bx?) 12bvax+bx® 2 (ax+bx?)*? 1
5(\/?+\/Fx)\/ax+bx3 5Xx 5 x* 5+vax+bx3
b 2 b1/4 1
24a14p%4\/x [Va +/b x| %—XZ EllipticE[ZAr‘cTan[li\F , =]+
(\/?+Wx) al/ 2
b 2 b1/4 1
————12a%%p¥4/x (\/?+Wx) anex EllipticF[ZAr‘cTan[i}, =]
5vVax+bx3 (\/?Jr\/FX)Z al/4 2
Result (type 4, 189 leaves):
i/ b
Ny ivh x (a>+8abx?+7b>x*) -
Va

b x2 ivVb
12+/a b2x3 14 -2 EllipticE[i ArcSinh| = X |, -1] +12+/a b¥2 %3
\/ a

Va
2 . .
1.2 EllipticF[i ArcSinh| ivh X |, -1] / 5 X2 ivh X \/x (a+bx?)
a Va Va

Problem 54: Result unnecessarily involves imaginary or complex numbers.

dx

J(ax+bx3)3/2

x6

Optimal (type 4, 137 leaves, 5steps):

4bvax+bx3 2(ax+bx3)3/2 1
- - +
7 x2 7 x3 734\ ax+bx3
b 2 b1/4 1
4674 (Va « b x| | — EllipticF[ZArcTan[17\1Y , =
(x/?Jr\mx) at/ 2

Result (type 4, 116leaves):

4107 (1.2 x9/2E11ipticF{jAr‘cSinh[f Lo ],71}
2 |-a2-4abx?*-3b2x*+ - x

i
Vo

7 x3 x(a+bx2)
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Problem 55: Result unnecessarily involves imaginary or complex numbers.

(ax+bx3)3/2
J—dlx
X7
Optimal (type 4, 306 leaves, 8 steps):
8b>%x (a+bx?) 4b/ax+bx®> 8b2vax+bx® 2(ax+bx})>?
15a(\/a_+\/Fx)m 15 %3 15ax 9 x°
b 2 b1/4 1
8b9/4ﬁ(\/?+\/3x) a+—x2 EllipticE[2 ArcTan| 1\‘{;], =] /
(\/?+Wx) at/ 2
(15a3/“x/ax+bx3 +
b 2 b1/4 1
4b9/4x/T(\/?+\/Fx> arbx ; EllipticF[2ArcTan| 1/\‘{;], =] /
(\/?Jrﬁx) a 2
(15a3/“x/ax+bx3
Result (type 4, 205leaves):
1Vb
-2 i1/b x (5a’+16a*bx*+23ab’x*+12b%x°) -
Va

b x? i Vb x b x?
12+/a b¥2x5 |1+ E1lipticE[i ArcSinh[ |~ ], -1] +12+a b2 |1+
a A/ a

a
EllipticF[i ArcSinh| i Vb X |, -1] /45ax4 /jﬁx \x (a+bx?)
a

Va

Problem 56: Result unnecessarily involves imaginary or complex numbers.

(ax+bx3’)3/2
J x8

Optimal (type 4, 163 leaves, 6 steps):

dx



14 | Mathematica 11.3 Integration Test Results for 1.1.4.2 (¢ x)”~m (a xj+b x~n)~p.nb

12bv/ax+bx3 8b2+ax+bx3 2(ax+bx3)3/2

77 x* 77 a x? 11 x’

2 1/4
4614 3/% (V3 B x| % EllipticF[ZArcTan[#], 27|/
Va + Vb x a 2

(7735/4xlax+bx3

Result (type 4, 150 leaves):

]'L\/a a
-2 (7a3+20a2bx2+17ab2x4+4b3x6)+4J'1b3 1+ —— x13/2
/b b x2

iva
EllipticF[jArcSinh[i], -1] / 77a | V2 x*\[x (a+bx?)
Vx Vb

Problem 57: Result unnecessarily involves imaginary or complex numbers.

4
jX7 dx
Vax+bx3
Optimal (type 4, 140leaves, 5 steps):
1@avax+bx? 2x*2'/ax+bx?

+ +

21 b2 7b

2 1/4
5374 \/x (Va +b x| (""“)2 EllipticF[ZArcTan[#], o /
Va ++/b x a 2

[21 b%4+/ax+bx3

Result (type 4, 138leaves):
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-2 iva x (5a*+2abx*-3b>x*) +
Vb
iva
\/F .
10ia |1+ x*2 E1lipticF[i ArcSinh| |, -1] / 21 iva b%+/x (a+bx?)
b x? Vx Vb

Problem 58: Result unnecessarily involves imaginary or complex numbers.

3
J — X ax
Vax+bx3
Optimal (type 4, 258 leaves, 6 steps):

6ax<a+bx2) 2x+Vax+bx3 1
- + +
5b3/2(\/?+Wx>\/ax+bx3 5b 5b7/4+/ax+bx3
b x2 pl/4 1
6a>/4\x (\/?+\/Fx) Lz EllipticE[ZAr‘cTan[ 1;‘{7}, f] -
(\/?+\/Fx) a 2
1 b 2 b1/4 1
3a%4+/x (\/?+\mx> _arexr EllipticF 2Ar‘cTan[ \/?], f]
5674\ ax+bx® (Va + Vb x|* at/4 2
Result (type 4, 170leaves):
1+ b b x? 1+ b
2x [Vb x i Vb X (a+bx?) -3a%2 |1+ X EllipticE[i ArcSinh | iV X |, -1] +32%2
Va a Va
b x2 1+b 1V b
1422 EllipticF|i ArcSinh| i x ], -1] / 5 p3/2 @ X (a+bx2)
. Ve v

Problem 59: Result unnecessarily involves imaginary or complex numbers.

2
J — X ax
Vax+bx3
Optimal (type 4, 116 leaves, 4 steps):
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2vVax+bx3 1
3b 3b*4+vax+bx?

2 1/4
N (V?+Wx) _arbxt EllipticF[zArcTan[b \/Y}, l}
(Va +b x| a2

Result (type 4, 101 leaves):

ia [1e2 WEllipticF{iAr‘cSinh[— e },71]
2x |la+bx?- x
Jb

3b./x (a+bx2)

Problem 60: Result unnecessarily involves imaginary or complex numbers.

X
Jidlx
Vvax+bx3

Optimal (type 4, 229 leaves, 5steps):
2 X (a +b X2> 1

\/F(\/?+\/Fx)\/ax+bx3 b3/4+/ax+bx3

2 1/4
20 (V3 )| e 2aneran ], 1)

(\/;Jr\mx)z al/4 ) 5
2 1/4

;al/‘lﬂ (\/?Jrﬁx) oAb EllipticF[ZAr‘cTan[b \/;}, 1]

634\ ax b (Va b x| a2

Result (type 4, 108 leaves):

b x2

2ix%> 1+
a

EllipticE[i ArcSinh| ivh x |, -1] - EllipticF[i ArcSinh| ivh x ], -1] /
Ve Va
. 3/2
{[nx/Fx x (a+bx?)
Va
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Problem 61: Result unnecessarily involves imaginary or complex numbers.

1
—— dx
J\/ ax+bx3
Optimal (type 4, 92 leaves, 3 steps):

VX (\/a_+\/Fx) —ashx® EllipticF[ZAr‘cTan[%@}, 2]
(va b %)’ 2

al’4bl4/ax+bx3
Result (type 4, 85 leaves):

ia
2i [1+ -2 x¥2EllipticF[iArcSinh[ ], —1]
b x Vx

iva x(a+bx2)
Vb

Problem 62: Result unnecessarily involves imaginary or complex numbers.

1
—— dx
Jx Vvax+bx3
Optimal (type 4, 253 leaves, 6 steps):

2/b x (a+bx?) 2Vax+bx® 1
a(\Eﬂmx)m ax a¥4Jax+bx®
2 1/4
2bY4~/x (x/?+ﬁx) oAb Ellip‘cicE{ZAr‘cTan[b \/;}, 1] +
(Va «+/b x)’ avt 2
2 1/4

VN (Va /b x| __avbx EllipticF[ZAr‘cTan[b \/7}, 1]
N TS (Va + Vb x)° e

Result (type 4, 170leaves):
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Va Vb x /1+bx2 EllipticE[i ArcSinh]| iwx},-1]+ﬁx/?x 1, 2X
a Jva a
]'l\/FX ]'l\/FX
EllipticF|i ArcSinh , -1 x (a+bx?
prack (1 arcston] | == | 1/[a/€\/<a >]

Problem 63: Result unnecessarily involves imaginary or complex numbers.

1
——dx
sz Vvax+bx3
Optimal (type 4, 119leaves, 4 steps):
2+ ax+bx3 1
3ax? 3a%%Vax+bx3

) 1/4
b3/%\/x (\/;Jr\/FX) __a+bx® EllipticF[ZAr‘cTan[b &}, 1}

(\/;Jr\/FX)Z a1/4 2

Result (type 4, 106 leaves):

ib 1.2 x5/2EllipticF[J'1 Ar‘cSinh{— e },71}
2 b 2 bx2 ﬁ

e
Jo

3ax4/x (a+bx?)
Problem 64: Result unnecessarily involves imaginary or complex numbers.

1
——dx
Jx3 vax+bx3
Optimal (type 4, 286 leaves, 7 steps):
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6b%2x (a+bx?) 2vVax+bx> 6b+vax+bx3 1
- - + +
5a2(\/?+\/Fx)\/ax+bx3 5ax? 5a’x 5a’%+/ax+bx3
a+bx? bt/4 1
6b°%/x (\/?Jrﬁx) +—X2 EllipticE[ZAr‘cTan[lif}, =] -
(\/?+\/Fx) at/ 2
1 b x2 pl/4 1
3b5/4+/x (\/a_+\/Fx) a+—x2 EllipticF[ZAr‘cTan[i], =]
5a”4/ax+bx (Va +b x| at/t 2
Result (type 4, 195leaves):
1 Vb
2 i/b x (-a*+2abx*+3b*x*) -
Va

b x2 | b x
6vVa b2x3 |1+ EllipticE i ArcSinh]| ivh ], -1] +
a Va
b 2 i b
6va b¥2x3 |1+ X EllipticF[iAr‘cSinh[ i\b x ], —1} /
a Va
i Vb
sate | 1VOX L)
Va

Problem 65: Result unnecessarily involves imaginary or complex numbers.
X7
J— dx
(ax+bx?)*?

Optimal (type 4, 161 leaves, 6 steps):

o 15avaxsb®  9x2Vaxibx
bVaxibx® 70? 7b
a bx2 b1/4 X 1
15274 /x (Va + b x) | EllipticFPArcTan[i% ] /
(Va b %)’ o

(14 b13/4+/ax+bx3

Result (type 4, 137 leaves):
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iva
Vb

iva
Vb .
1508 |14+ x*2 E1lipticF[i ArcSinh| - |, -1] / 7 iva b*./x (a+bx?)
2 \/F

b x W

x (-15a°-6abx*+2b*x*) +

Problem 66: Result unnecessarily involves imaginary or complex numbers.

X6
— dXx
j(ax+bx3)3/2

Optimal (type 4, 279 leaves, 7 steps):

NG 21ax (a+bx?) 7xVax+bx3
- - + +
bvax+bx? 5b52 (\/?Jr\/Fx) Vax+bx3 5b?
2 1/4
212%4/x W?M/FX) arbx EllipticE[2ArcTan| \/;}, 1] /
(Va b x| avt 2
(Sb”/“x/ax+bx3 -
2 1/4
212%4/x W?+\/FX) arbx Ellip‘cicF[ZAr‘cTan[b /x s 1] /
(Va b x| avt 2

(1@ bl/4/ax+bx3

Result (type 4, 173 leaves):
[

“ﬁx (7a+2bx?) -21a%?2 ] -1] +
\f

b x? Ji\/Fx],_l] /

EllipticF[i ArcSinh|

2 Va

5 b°>/? @«/x(awxz)
\ Va

21332 1+
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Problem 67: Result unnecessarily involves imaginary or complex numbers.

5

Jx—dlx
(ax+bx3)3/2

Optimal (type 4, 137 leaves, 5steps):
x3 5+Vax+bx3 1

- +
bax+bx3 3b? 6b%4~/ax+bx3

2 1/4
5a34+/x (\/?+\/Fx) _axbxd Ellip‘cicF[ZAr‘cTan[b Vx l]
(\/?H/Fx)z al/4 2
Result (type 4, 124 leaves):
iva
iva Vb

x (5a+2bx?)-5ia [1+ x>/2 E1lipticF [i ArcSinh|

= = — -1/

[3 / jl\/%/; b®+/x (a+bx?)

Problem 68: Result unnecessarily involves imaginary or complex numbers.

X4
— dXx
j(ax+bx3)3/2

Optimal (type 4, 253 leaves, 6 steps):

X2 3X(a+bx2) 1

_ + _
bvax+bx3® b3/2 (\/?+\/Fx)\/ax+bx3 b7/4+ax+bx3

2 1/4
3al4+/x (\/?+\/Fx) oAb EllipticE[ZArcTan[b \/;}, 1] +
(Va «+/b x)? avt 2
2 1/4
1 3314 % (\/a—ﬂ/gx) oAb EllipticF[zArcTan[b W], l]
2074\ ax b3 (Va b x| a2

Result (type 4, 161 leaves):
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i Vb b x2 i /b
- {x|Vb x ivh x “3+a |1+ EllipticE[iArcSinh| M/—X},-l]ax/?
Va a Va

b x2 j\/FX],_l] / b3/2 J’l\/FX

1+

EllipticF[i ArcSinh|

2 Ve

Problem 69: Result unnecessarily involves imaginary or complex numbers.

3
— dx
J(ax+bx3)3/2

Optimal (type 4, 115leaves, 4 steps):

Vx (Va /b ] MEllipticF[ZArcTan[%“E}, 7]
a + X !

- +

bvax+bx3 2av4bp4Jax+bx3
Result (type 4, 111 leaves):

e

S BE s 142 ez EllipticE i Arcsinh[ L], C1]
G W T ee Vx

iva [y (a+bx?)
Vb

Problem 70: Result unnecessarily involves imaginary or complex numbers.

2

Jx—dlx
(ax+bx3)3/2

Optimal (type 4, 254 leaves, 6 steps):

x2 x<a+bx2)

avax+bx3 ax/?(\/?+\/3x)\/ax+bx3 ’

VX (\/?Jr\/ﬁx) mEllipticE[ZArcTan{%]; "
a +/b x avt

=
[E—

a¥4p34/ax+bx3
NS (\/?Jrﬁx) —_asbx? EllipticF[ZAr‘cTan[M], ]
(Va b x)° at/t 2
2a%4p34Jax+bx®

Result (type 4, 162 leaves):
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x [Vb x 1+/b x ~Ja |1+ bx? EllipticE[iAr‘cSinh[ ivb x ], _1] +
\/? a \E
b x? N , ivb x i Vb x _
\/?\/:ElllptlcF[lArcslnh[ = [, -1] / awﬁm

Problem 71: Result unnecessarily involves imaginary or complex numbers.
X
J— dx
(ax+bx3)??

Optimal (type 4, 114 leaves, 4 steps):

X Vi (Va /b MEllipticF[zArcTan[%], 2]

+

avax+bx3 2a%4pl4\ax+bx3

Result (type 4, 110leaves):

nJa
e x3/2EllipticF[jAr‘cSinh[E], -1]
\ Ve \ T ee VX

a |ife x (a+bx?)
\m

Problem 72: Result unnecessarily involves imaginary or complex numbers.

J;dx
(ax+bx3)3/2

Optimal (type 4, 273 leaves, 7 steps):

1 3\/Fx(a+bx2) 3+vax+bx3 1
N _ _
avax+bx3 az(\g+\mx>\/ax+bx3 a? x a’’%*+ax+bx3

2 1/4
3b1/4\/7 (\/?+\/FX) (\/—a+—f/x_)2 EllipticE[ZAl"CTan[b 1’/\17}) %] +
a +Vb x a

2 1/4
3b/4+/x (\/a_+\/FX) _axbx? Ellip‘ticF[ZAr‘cTan[b \/;], 1]
2a7%\ax+bx® (\/;+\/Fx)2 at/t 2

Result (type 4, 174 leaves):
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. 2 .
_ [ ixbx (2a+3bx?) +3+/a Vb x 1. 2% EllipticE[i ArcSinh]| leFX],-l}-
Va a Va

x2 ivb x ivb x
3+v/a Vb x |1+ b EllipticF|i ArcSinh , -1 a? A/ x (a+bx?
\ a P | | Va ] } / N\ Va | )

Problem 73: Result unnecessarily involves imaginary or complex numbers.

J;dx
X (ax+bx3)3/2

Optimal (type 4, 139leaves, 5steps):
1 5+vax+bx3 1

2 2
axVvax+bx3 3a%x 6a¥*ax+bx3

2 1/4
54 /x (Va + /b x| $EllipticF[2Ar‘cTan[b \/?} 1]

(va « b x)’ avt "2
Result (type 4, 106 leaves):
e
5ib | 1.2 x5/2 E1lipticF [11 ArcSinh [ 7L] ,71}
-2a-5bx?- L
iva
Jo

3aZx./x (a+bx2)

Problem 74: Result unnecessarily involves imaginary or complex numbers.

dx

J 1
x2 (ax+bx3)3/2

Optimal (type 4, 306 leaves, 8steps):
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1 21b%2x (a+bx?) 7vVax+bx3 21bvax+bx3
- - + +
ax2/ax+bx® 5al (V?+\/Fx)\/ax+bx3 5a?x? 5a’x
2 1/4
2165 \/x (Va +\/b x| 2:bx EllipticE{ZArcTan[ﬂL ] /
(Va «b x)’ att o2
(5a11/4x/ax+bx3 -
2 1/4
21b%4/x W?+\/Fx) arbx EllipticF[ZAr‘cTan[ib \/;}, 1] /
(Va +«vb x)’ att o2

(10a11/4x/ax+bx3

Result (type 4, 194 leaves):

j\mx
Va

bXZ ] b x
21+/a b¥2x® |1+ EllipticE[i ArcSinh| ivh ], -1] +
a Va
b 2 i b
21/a b¥2x3 |1+ X EllipticF[iAr‘cSinh[ Vb x }, —1] /
a Va
1 Vb
sate | 1V0X L)
Va

Problem 97: Result unnecessarily involves imaginary or complex numbers.

3
J — X ax
Vax+bx*
Optimal (type 4, 224 leaves, 4 steps):

(—2a2+14abx2+21b2x4) -
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“’ax+bx4 a2/3_a1/3 b1/3x+b2/3x2

_ 5273« (a1/3 + b3 x

2b (a1/3+(1+\/?) bl/sx)2

2ty (1-43 ) bx g
EllipticF[ArcCos[ }, —
a1/3+(1+\5) bl/3 x 4

(2+\5)} /

b1/3X 31/3+b1/3x
4.3Y%b ( ) \Jax+bx?*

(a1/3+ (1+\/?) bl/g'x)2

Result (type 4, 174 leaves):

(—a)l/2 i—)—fi/j/g + 1—)—’31/1,3/3" + x2
3(-a)t2x (a+bx) +i3¥%abl3 | (-1)¥% | 1+ b b
b1/3X XZ

5/6 i (-a)Y/3
e

EllipticF[ArcSin| 1, (-1)*7] /(6 (-a)3b+/x (a+bx?)

31/4

Problem 98: Result unnecessarily involves imaginary or complex numbers.

1
——dx
J\/ ax+bx*
Optimal (type 4, 197 leaves, 3 steps):

a2/3 _ a1/3 b1/3 X + b2/3 X2

(a1/3+ (1+\/?) b1/3x)2

X (al/S 4 b1/3 X)

1/3 o pl/3
E111pticF[Ar~cCos[:1/3 - Ei z ; bmz], % (2443 ] /
+ +

e b1/ x (al/3 4 b1/ x| -
31/4 3/ 5 AJaX+bx

(a1/3+ (1+\/?) b1/3x>

Result (type 4, 147 leaves):
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EllipticF[ArcSin] T 1, (-1)*7] /(31/4 (-a)t3/x (a+bx?)
3

Problem 99: Result unnecessarily involves imaginary or complex numbers.

1
——dx
Jx3 Vvax+bx*
Optimal (type 4, 225leaves, 4 steps):

2+ ax+bx? a2/3 _ al/3 pl/3 x 4 p2/3 x2
— 2bx(a1/3+b1/3x)
5ax® (a1/3+(1+\/3)b1/3x)2

al/3 . (17\/?) bl/3 x
al/3 . (1+ﬁ) bl/3 x

EllipticF [ArcCos|

},i(zw?)}/

e b1/ x (al/3 4 b1/ x| -
5 . 31/4 3%/ 5 A/axX+bx

(a1/3+ (1+\/?) b1/3x)

Result (type 4, 172leaves):

(-a)1/3 1_)__2/32/3 + 1—)—‘31/13/3)‘ +x2
-6 (-a)¥? (a+bx) +4i334p*3 | (~1)%¢ | 1+ x4 o o
b1/3x X2

5/6  i(-a)Y/?
[ e

EllipticF[ArcSin| 1, (-1)*7] /(15 (-a)*3x*/x (a+bx?)

31/4

Problem 100: Result unnecessarily involves imaginary or complex numbers.

5
J — X ax
Vvax+bx*
Optimal (type 4, 503 leaves, 6 steps):
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5 (1+\/?>ax(a+bx3)
_8b5/3 (a1/3+ (1+\E) b1/3x) Vvax+bx* '

x2vVax+bx*
4b

a2/3 _ gl/3 pl/3 x 4 p2/3 x2

(a1/3+ (1+\/?) b1/3x)2

+ 15 31/4 a4/3X (a1/3 4 b1/3 X) \I

3l/3 4 (1_ﬁ) bl/3 x

al/3 . (1+\/?) bl/3 x

EllipticE[ArcCos| (2+\EH /

1
4

)

b1/3 X (a1/3 n b1/3 X)

8 b>/3 ; Jax+bx* |+ 5(1—\/?) a4/3x(a1/3+b1/3x>
(a1/3+(1+\/?) b1/3X)
a2/3 _ al/3 pl/3 y 4 h2/3 x2 EllipticF[Achos{al/% (1—\/?) b1/3x], 1 (2+\EH /
(a1/3+(1+ﬁ) b1/3x)2 a1/3+(1+ﬁ) b1/3 x 4

bl/3 x <a1/3 + bl/3 X>

(a1/3+ (1+\/?) bl/g’x)2

16 31/4 b5/3

\Jax+bx?

Result (type 4, 355leaves):

1 a2/3 a1/3 X
-+ - X
b2/3 b1/3

2

5ax

+2%3 <a+bx3) -

8b./x (a+bx3>

(1+(-1)2) b2 x (223 - (-1)* b2 x|

<a1/3 + bl/3 X) 2

5 (_1)2/3 a4/3 <a1/3+b1/3 X>2\I

3+i4/3 ) b3 x
al’3 4 (-1 2/3 bl/3 x 1/3,p1/3 _ 1 3
(-1) (—3—1'1\/?) EllipticE[ArcSin| L. B 1+\/—]+
al/3 + pl/3 x 2 i+/3
3+J‘L\E b'/3 x

+i+/3 ) Ellipti i Aowix g iV 14 (1)
1 3 | EllipticF [ArcSin| = ] ]-Hﬁ] /(2(1 (-1)*?) b]
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Problem 101: Result unnecessarily involves imaginary or complex numbers.

JL dx

Vax+bx*

Optimal (type 4, 474 leaves, 5 steps):
(1+\5) x (a+bx?)

023 (a4 (1443 ) 63 x) Vax b

e 13 s s a2/3 _ al/3 pl/3 y 4 p2/3 y2 o al’3 4+ (1-+/3 ) bl/3 x
31433 x (al? + b3 x EllipticE[ArcCos| s

(a1/3+(1+\/?) bl/"’x)2 a1/3+(1+\/?) bl/3 x

(243 ] / ps | OXEERN) e |
(a1/3+(1+\/?)b1/3x>2

1
4

a2/3 _ g1l/3 pl/3 x 4 p2/3 x2

(a1/3+ (1+\/?) b1/3X)2

(17\/?) al’3 x (a1/3+b1/3 x)

1/3 . 1/3
Ellip'ticF[Ar‘cCos[:1/;r Ei z ; 21/3:}, i (2+\/3 H /
+ 1+

bl/3 x (g1/3 + b1/3 x
2 31/4p2/3 ( ) ; \Jax+bx*

(a1/3+ (1+\E) b1/3X)

Result (type 4, 333 leaves):
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1

X (a+bx3)

(14 (1)) b2 x (aV/3 - (-1)* b2 x|

- + X

a2/3  a1/3
2|, (_1)2/3 al/3 <a1/3 +pl/3 x>2
p2/3 pl/3

<a1/3 + bl/3 X) 2

3+i+/3 ) b¥/3x
al’3 4+ (-1)*7p3x 1/3,p1/3 -1+v3
( ) (—3—1'1\/?) EllipticE[Ar‘cSin[ L s 1+\/—] +
al/3 4 bl/3 x 2 i+3

3+i+/3 | bY/3x

+i3 ipticF|[ArcSin LA S “i+V3 14 (-1)%3
(1+1+/3 ) EllipticF [ArcSin| = ] ].H\/?] /(2(1 (-1)*?) b]

Problem 102: Result unnecessarily involves imaginary or complex numbers.

1
——— dx
Jx Vax+bx*
Optimal (type 4, 497 leaves, 6 steps):
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2(1+\/?)b1/3x<a+bx3) 2+/ax+bx?

a(a1/3+(1+ﬁ)b1/3x)\/ax+bx4 ax

a2/3 _ a1/3 b1/3 X + b2/3 X2

(a1/3+ (1+\/?) b1/3x)2

2 31/4 b1/3X (31/3 4 b1/3 X) \I

EllipticE[ArcCos| (2+\EH /

3l/3 4 (1_ﬁ) bl/3 x 1
(1473 )bi2x 4

al/3 +

pl/3 1/3 , pl/3
a%/3 x(a . X) Jax+bx* | - (1—\/?) b1/3x(a1/3+b1/3x)

(a1/3+ 1+\E) b1/3x)2
a2/3 _ al/3 pl/3 y 4 h2/3 x2 EllipticF[Achos{al/% (1—\/?) b1/3x], 1 (2+\EH /
(a1/3+(1+ﬁ) b1/3x)2 a1/3+(1+ﬁ) bl/3 x 4

e b1/3 x (at/? + b1/? x| -
3174 2/ AJax+bx

<a1/3+ (1+\/?) b1/3 X)2
Result (type 4, 334 leaves):

1
2 (71+ (71)2/3)

1
2 |_a+a?3pl/3x_al/3p2/3x2,

a./x (a+bx3)

(1+ (—1)1/3) bl/3 x (a1/3— (—1)1/3 bl/3 x)

<a1/3 + bl/3 X> 2

(71>2/3 a1/3 <a1/3 4 b1/3 X>2J

3+i+/3 | b¥3x
\/31/3 N (_1>2/3 bl/3 x 21/3.p1/3 ] —i4 \E}
+

-3-i+/3 | EllipticE[ArcSin| ,
V2 i++/3

a1/3 + b1/3 X

3:1+/3 | bY/3 x
(1+1+/3) E1lipticF [Arcsin| ALALIN [ \/?}

V2 i+4/3
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Problem 131: Result unnecessarily involves higher level functions.
Jx3x/bx1/3+ax dx

Optimal (type 4, 301 leaves, 11 steps):
884b%+bx3+ax 884b>x?3+/bx3+ax 6188b*x*3/bx¥3+ax
_ N _

+

14421 a° 24035 a° 216 315 a*
476 b® x> Vbx'3 +ax  28b?x¥3+bx¥3+ax 4bx¥3+vbx'3+ax 2 , 13
- + + = X"/ bx?+ax +
19665 a3 1311 a2 207 a 9
b+aX2/3 a1/4 X1/6 1
442 b?¥7/4 (\/b ++/a x1/3) x*/® EllipticF [2 ArcTan| ————], | /
(ﬂ/b +va X1/3)2 bl/4 2

(14421 a4 +/bx¥3+ax

Result (type 5, 155leaves):

2xY3 | -6630b7 - 2652 a b® x?/3 + 884 a2 b> x*/3 -

476 a3 b* x? + 308 a* b3 x8/3 - 220 a° b2 x*%/3 + 26125 a® b x* + 24035 a’ x**/3 -

1 5 b
s =y —, - ] /(216315a6\/bx1/3+ax)
2

4  ax?3

6630b7 |1+ Hypergeometric2F1 |

1
ax?/3 4

Problem 132: Result unnecessarily involves higher level functions.
szx/bx1/3+ax dx

Optimal (type 4, 411 leaves, 11 steps):
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44 b° (b+ax2/3)x1/3 44 b* x1/3 /b x1/3 + ax
221 a%2 (\/b ++/a x1/3) Vb x3 +ax 663 a*
220b°xVbx3+ax 60b2x*3Vbx¥ +ax 4bxZbxYPiax 2 =
- + + =X’/ bx?+ax -
7

+

4641 a3 1547 a2 119a
b+a X2/3 a1/4 X1/6 1
44 p21/4 (\/FJr\/a_Xl/s) i x1/6 EllipticE[Z Ar‘CTan[i *] /
(Vo «va x)? bt 2
229 foxd o | -
b+a X2/3 a1/4 X1/6 1
22 p2l/4 (\/F+ \/;Xus) : x*/®EllipticF[2ArcTan| ———], —] /
b1/4 2

(\/FJr \/?x1/3)2

[221 a®/4\/bx3+ax

Result (type 5, 131 leaves):

2x%/3 | -154b° -44ab*x?*/3 1+ 20a%b3 x¥3 -12a3b2x? + 741 a* b x8/3 + 663 a° x1%/3 +

1
Hypergeometric2F1 |- =~
ax?/3 4

462b° |1+

1 3 b
, =, =, - ] /(4641a4w/bx1/3+ax
274

a x2/3

Problem 133: Result unnecessarily involves higher level functions.

Jxﬂbxl/3+ax dx

Optimal (type 4, 213 leaves, 8 steps):
12b3Vbx¥3+rax 36b2x¥3+/bx¥3+ax  4bx*3+/bx¥3+ax 2 13
- A\ bx3rax -

. + = x?
77 a3 385 a2 55a
b+a X2/3 a1/4 X1/6 1
6 bl5/4 (\m . \EXI/S) * x1/é EllipticF[Z ArcTan[i] ’ *} /
(Vo «va x2)? bt 2

[77 a?/4\/bx*3+ax

Result (type 5, 118leaves):

| 33
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2x¥3 [30b*+12ab3x?3-4a2b?x*3+91a3bx?+77a*x¥3 +

b
30b* |1+ = Hypergeometric2Fi |
\ ax

Problem 134: Result unnecessarily involves higher level functions.

jx/bx1/3+ax dx

Optimal (type 4, 323 leaves, 8steps):

4b2 (b ax?) x3 4bx 3 oxTT T ax 2
- + +—x+/bx3rax +
5 53/2 (“/b ++/a x1/3)“/bx1/3+ax 15 a 3

) )

N |

b
) - ] /(38533«/bx1/3+ax

5
4 ax?3

I

b +ax?/3 16 . . al/4 x1/6
x*/® EllipticE[2 ArcTan| ———

N | R
\

4 b9/ (WJr\/?XlB)

(\/F+\Ex1/3)2 b?%
(5a7/4x/bx1/3+ax -
b+ a X2/3 a1/4 X1/6 1
5 b/ (\/g a X1/3) i x%/6 E1lipticF [2 ArcTan | ~ /
bl/4 2

(\/F+\Ex1/3)2

(5 a’’*/bx3+ax

Result (type 5, 94 leaves):
1

15aVbx3+ax

b 1 1 3 b
2x¥3 (2b%2+7abx?3+5a%2x*3-6Db% |1+ Hypergeometric2F1[- =, —, =, -
ax?/3 4’ 27 4 ax2/3

Problem 135: Result unnecessarily involves higher level functions.
Jm .

X

X

Optimal (type 4, 123 leaves, 5steps):
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1
2+/bx¥3 +rax +

al*Vbx3rax
b+ax2/3 a1/4 x1/6 1
5 b3/ ( b +a X1/3) x*/¢ EllipticF[2ArcTan| » =
(\/b +Va x1/3)2 b 2

Result (type 5, 71 leaves):

1 b
T X3 |psax?’3_-2b [1+ HypergeometricZFl[
VoxiBrax axi?

Problem 136: Result unnecessarily involves higher level functions.
Jm ;

1
>
2

FNQUPN

X

X2

Optimal (type 4, 325leaves, 8steps):

12a%2 (b+ax?3) x!/3 6vVbx3+ax 12avVbx3+ax
Sb(\/b ++Va x1/3) Vb x/3 +ax 5> X 5bxt/?
b+aX2/3 a1/4 X1/6 1
12 a%/4 (\/b ++/a x1/3) x*/¢ E1lipticE[2 ArcTan| » — ] /
VB va ) e 2
(5b3/4xlbx1/3+ax ) +
b+aX2/3 a1/4 X1/6 1
6a°/* (\/b ++/a x1/3) x*/¢ EllipticF [2 ArcTan| =] /
(x/b +4/a x1/3)2 bt/ 2
(5b3/4w/bx1/3+ax
Result (type 5, 97 leaves):
1 1 3 b
-6 |b?+3abx?3+2a%x*3-2a% |1+ x*/3 Hypergeometric2F1[- ~, =, =, - ] /
ax?/3 4 2 4  ax?3

(5bx2/3\/bx1/3+ax

Problem 137: Result unnecessarily involves higher level functions.
Jm

x3

dx
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Optimal (type 4, 188 leaves, 7 steps):
6vVbx¥3+ax 12a+vbx3*+ax 20a’>+Vbx¥3+ax
- - + +

11 x2 77 b x*/3 77 b% x2/3

b+ ax?/3 al/4xl/6 . 1
10 atl/4 (\/b ++/a x1/3) x*/®EllipticF[2ArcTan| ———], —| /

(W+\/?x1/3)2 bt/4 2
(77 b%/4+/bx3 +ax

Result (type 5, 108 leaves):

~42b%-54ab®x?3:8a2bx*3:+20a3x? -

20a% |1+

1 5 b
x? Hypergeometric2F1[ =, =, =, - ] / (77 b% x*/3 /b x*3 +ax
2 4

a x2/3

1
ax?/3 4

Problem 138: Result unnecessarily involves higher level functions.
Jm .

X

x4

Optimal (type 4, 413 leaves, 11 steps):

308a°/2 (b+ax??) x1/3 6Vbx3rax
1165 6% (Vb +/a x3] Vbxd P rax 172
12avVbx¥3+ax 44a2/bx¥3rax 308atvbx3+ax 308a*Vbx/3+ax
+ - + +
221bx7/3 663 b2 x°/3 3315 b3 x 1105 b* x1/3
b +ax?/3 al/4 y1/6 1

308 al7/4 (\/b ++/a x1/3) x*/® E1lipticE |2 ArcTan| ————], —| /

(\/b ++/a X1/3>2 bt/* 2

(1105 b15/4 /b x¥3 1+ ax

17/4 1/3 b+ax*? 1/6 N al/t xte
154 a (\/b ++/a x ) x*/® E1lipticF [2 ArcTan|

1
(W+\/;x1/3)2 bl/4 ’ 2} /

(1105 b1/4 /b x3 1+ ax

Result (type 5, 136 leaves):
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b
- ] / (3315 b* x¥3 /b x3 +ax

3
x*/3 Hypergeometric2F1 |- -,
4 ax?3

Problem 139: Result unnecessarily involves higher level functions.

J\/bx1/3+ax

dx

x>

Optimal (type 4, 276 leaves, 10 steps):
6vVbx¥3+ax 12a+vbx¥3*+ax 68a’+Vbx¥3+ax

23 x4 437 b x1/3 2185 b2 x8/3
884a3+bx3+ax 7956a*Vbx3+ax 2652a°+VbxY3+ax
. _ _
24035 b3 x?2 168 245 b* x4/3 33649 b® x2/3
b+ax2/3 a1/4 X1/6 1
1326 a3/ (\/ b ++a x1/3) x'/® E1lipticF [2 ArcTan| b =] /
b 2

(\/F Va X1/3) 2

(33649 b21/4 /b x*3 +ax

Result (type 5, 145leaves):

2 (21945 b® + 24255 a b> x?/3 - 308 a2 b* x*/3 + 476 a3 b> x*> - 884 a* b? x®/3 + 2652 a° b x1%/3 +

x* Hypergeometric2F1|

)

6630a°x*-6630a° |1+
a X2/3

(168 245 b° x1/3 (/b x¥/3 + ax

Problem 140: Result unnecessarily involves higher level functions.
sz (bx1/3+ax)3/2dlx

Optimal (type 4, 298 leaves, 11 steps):
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1768b% /b x 3 +ax 1768b°>x23+/bx¥3+ax 1768 b*x*3 /b x'3 +ax
- +

100947 a° 168 245 a* 216315 a3
136 b3 x2Vbx¥3+ax 8b2x¥3+/bx¥3+ax 4 2
’ + ’ +—bx¥®3\bx¥3+ax + —x3 (bx1/3+ax)3/2—
19665 a2 1311 a 69 9
b +ax?/3 al/4 y1/6 1
884 b?7/4 (\/b +vVa x1/3) x*/® EllipticF |2 ArcTan| ———], —| /

(\/FJr\EXlB)Z b1/4 2
(109947 a?t4\/bx3 +ax )
Result (type 5, 155leaves):
2x13 13260 b7 + 5304 a b® x2/3 ~ 1768 a% b® x*/3 +

952 a®> b* x% - 616 a* b3 x®/3 + 216 755 a° b2 x1%/3 + 380380 a® b x* + 168245 a’ x**/3 +

15 b
s Ts s - ] /(1514205a5x/bx1/3+ax
2" 4

a x2/3

1
Hypergeometric2Fl| —
o5 Hyperg i [4

13260b7 |1+

axX

Problem 141: Result unnecessarily involves higher level functions.

JX (bx1/3+ax)3/2dlx

Optimal (type 4, 408 leaves, 11 steps):

88b°> (b+ax?/3) x'/3 88b*x13/bx3+ax 88b3x/bx3+ax
- + - +
1105 a7/2 (Jb +/a x1/3) Vb X3 1 ax 3315 a? 4641 a?
24b2x°/3\/bx3+ax 12 2
+——bx"?[bx?rax + = x? (bx+ax)¥?y
1547 a 119 7
b+ax?3 al/4xt/6. 1
88 b21/4 (\/b +Va x1/3) x*/® E1lipticE[2 ArcTan| =] /
(\/b +Va x1/3)2 b/ 2
(1105 a4\ bx*3+ax | -
b+ax?3 al/4xt/6. 1
44624 (Vb ++/a x22) x*/® E1lipticF [2 ArcTan[ = —], =] /
b 2

(W+ \/;Xl/':%)z

(1105 a®4/bx*3+ax

Result (type 5, 131 leaves):
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2x2%/3 |308b° + 88 ab* x?/3 - 40 a2 b3 x*3 + 4665 a3 b% x? + 7800 a* b x¥/3 + 3315 a° x1¢/3 -

b
) - ] /(23205a3x/bx1/3+ax

a x2/3

Problem 142: Result unnecessarily involves higher level functions.

J(bx1/3+ax>3/2d1x

Optimal (type 4, 208 leaves, 8 steps):

8b3v/bx¥3+ax 24bZ2x%3+bx¥3+ax 12 2
- + A/ bx¥3+ax +—x(bx1/3+ax>3/2+

+ —bx*3
77 a? 385a 55
b+a X2/3 a1/4 X1/6 1
4pi5/4 (\/F a x1/3) : x*/¢ EllipticF[2 ArcTan[ ————], —| /
Vb v x2) b/ T2

(77a9/4x/bx1/3+ax

Result (type 5, 118leaves):

2xY3 | -20b*-8ab>x?3+131a%b%x*3 +196 a3 bx% +77a*x¥3 -

b
20b* [1+ = Hypergeometric2Fi |
ax?

Problem 143: Result unnecessarily involves higher level functions.

15 b
s T T - ] /(385a2«/bx1/3+ax
2 4

a x2/3

IS

dx

J(bx1/3+ax)3/2

X

Optimal (type 4, 319leaves, 8steps):
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8b2 (b+ax?/3) x/3 4 2
( ) + —bx¥3+/bx¥3+ax +—(bx1/3+ax>3/2—

sva (Vb +va 2| VBT iax 5 3
b+a X2/3 a1/4 X1/6
867 (/b +\/a x| - x1/6 E11ipticE |2 ArcTan|
(Vo «va x)? /4

+

(5 a**+/bx*3+ax

b+ ax2/3 al/4 x1/6
4974 (\/g e X1/3) x*/¢ EllipticF[2 ArcTan| ———

(\/F+\EX1/3)2 b1/4

(5 a**+/bx¥3+ax

Result (type 5, 91 leaves):
1

15vVbxt3 +ax

N | R
\

b 1 1 3
2x%3|11b%*+16abx*3+5a2x*3+12b% |1+ Hypergeometric2F1[- =, =, =,
ax?/3 4 2 4

Problem 144: Result unnecessarily involves higher level functions.

dx
2

J(bx1/3+ax)3/2

X

Optimal (type 4, 144 leaves, 6 steps):

2 (bx¥/3 +ax)?? 1
4a+/bx'3+ax - ( > +

X Vbx3 +ax
b+ ax2/3 al/4 y1/6
4 a3/4p3/4 (\/F +a x1/3) ’ x1/® EllipticF {2 Ar‘cTan[
(\/F+\/?x1/3>2 bt/4

Result (type 5, 82leaves):

1 b 1 1
- 2|b?-a?x*314ab |1+ x?/3 Hypergeometric2F1[ =, ~,
x3/bx¥3 +ax ax?/?3 4 2

Problem 145: Result unnecessarily involves higher level functions.

dx
3

J(bx1/3+ax)3/2

X

Optimal (type 4, 350 leaves, 9 steps):

1

[» =]

2
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8%/ (b+ax??) xi? 4a\/bx*Prax  8a*vbxPrax 2 (bx3:ax)??

5b(\/F+V?x1/3) Vb xY3 +ax 5x 5bx1/3 3 x2
b+ax?/3 al/4x1/6  q

8 3%/4 (\E+\/§X1/3) + x1/6 Ellip‘ticE[ZAr‘cTan[i], _} /
(\/F+\EX1/3)2 bl/4 2

(5b3/4x/bx1/3+ax +

b+ax?3 al/4y1/6 9

4% (\/FJr\/?XlB) . x/® E1lipticF [2 ArcTan| =] /
2

(\/F+\Ex1/3)2 bt/*
(5 b34+/bx*3+ax

Result (type 5, 108 leaves):

~|]2]5b3+16ab?x?3+23a2bx*3+12a%>x%-

12a° 1+

1 3 b
x? Hypergeometric2F1[- =, =, =, - ] / (15bx4/3\/m
2 4

a x?/3

o

a x2/3

Problem 146: Result unnecessarily involves higher level functions.

dx

J(bx1/3+ax)3/2

x4

Optimal (type 4, 213 leaves, 8 steps):
12avbxt3+ax  24a2Vbx3+ax 8atvbx¥3+ax 2(bx1/3+ax>3/2

+ - +
55 x? 385 b x*/3 77 b2 x2/3 5 x3
b+ aX2/3 a1/4 X1/6 1
4 a1>/4 (\/b +Va x1/3) x*/¢ EllipticF[2 ArcTan|[ ————], —| /
(\/b +1/a x1/3‘)2 bt/ 2
(77b9/4x/bx1/3+ax
Result (type 5, 123 leaves):
b
-2 ]77b*+196ab3x?/3 +131a%b?x*3-8a®bx?>-20a*x¥3+20a% |1+ =
ax
8/3 s 1 1 > b 2,7/3 1/3
x8/3 Hypergeometric2F1| =, ~, =, - ] 385 b2 x bx3+ax
4 2 4  ax?3
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Problem 147: Result unnecessarily involves higher level functions.

(bx1/3+ax)3/2
[lorea

X

Optimal (type 4, 438 leaves, 12 steps):

88a''/2 (b +ax?/3) x/3 12avVbx¥3+ax 24a%2+Vbx¥3+ax
- - - +
1105 b* ( o ++/a X1/3) Vbxi3 rax 119 X3 1547 b x7/3
88a*/bx*+ax 88a*bx*+rax 88a°bxPrax 2 (bx*3+ax)’?
- + - +
4641 b2 x°/3 3315 b3 x 1105 b* x1/3 7 x4
b +a X2/3 a1/4 X1/6

x*/® E1lipticE[2 ArcTan|

N R
\

88 g21/4 (\/FJr\/?XlB)

b1/4

(WJr \/;x1/3)2

[1105 b4\ /bx*3+ax | -

b+ax?3 al/dyl/6 1
44 a%1/4 (\/b +\/?x1/3) x1/6 EllipticF[ZAr‘cTan[T > /
b 2

(\er \/;x1/3)2

[1105 b1>/4 /b x3+ax

Result (type 5, 145leaves):

- |{2 3315 b® + 7800 a b®> x?/3 + 4665 a? b* x*/3 -

40 a° b3 x%> + 88 a* b2 x%3 - 616 a° b x1%/3 - 924 3% x* + 924 a®

a x2/3

3 b
, =, - ] /[23205b4x1°/3x/bx1/3+ax
4

a X2/3

1
2

FNQ
.

Hypergeometric2F1 |-

Problem 148: Result unnecessarily involves higher level functions.

(bx1/3+ax)3’/2
J— dx
X6

Optimal (type 4, 301 leaves, 11 steps):
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4a+/bx¥3+ax 8a?+vbx3+ax 136a*Vbx3+ax

_ N _
69 x4 1311 b x1@/3 19665 b2 x8/3
1768 a*Vbx/3+ax 1768a°Vbx¥3+ax 1768a%+bxl3 +ax 2(bx1/3+ax)3/2
N _ _ _
216 315 b3 x? 168 245 b* x4/3 100947 b® x?/3 9 x°
b +ax?/3 al/4 x1/6 1
884 a%7/4 (\/ b ++a x1/3) x*/® EllipticF[2ArcTan[ ————], = /
(ﬂ/b +a x1/3)2 bl/4 2

(1@@947 b2t/4 /b x'/3 + ax )

Result (type 5, 160 leaves):

- ||21168245Db” + 380380 a b® x?>/3 + 216 755 a% b> x*/3 - 616 a® b* x? + 952 a* b3 x&/3 -

b
1768 a° b2 x1%/3 1 5304 a° b x* + 13260 a’ x*/3 - 132603’ |1+ —— x%/3

X
2 x2/3
1 1 5 b
Hypergeometric2F1[~, —, =, - ] / (1 514205 b5 x13/3 \/m
4 2 4 ax?/3

Problem 149: Result unnecessarily involves higher level functions.

X4
Ji dx
Vbxt3 +ax
Optimal (type 4, 304 leaves, 11 steps):
11050 b% /b x¥3+ax 2210b°x%23+/bx¥3+ax 15470b*x*3/bx'3+ax
- +

14421 a’ 4807 a® 43263 a°
1190 b3 x2v/bx/3+ax 350bZx¥3+/bx¥3+ax 50bx1®3+/bx3+ax 2x*/bx3+ax
+ - + -
3933 a4 1311 a3 207 a? 9a
b +ax?/3 al/4 y1/6 1
5525 b7/4 (/b ++/a xV?) x'/6 El1lipticF[2 ArcTan[ ———], = /
(«/b +va X1/3)2 pl/4 2

(14421 a®®/%\/bx¥3+ax

Result (type 5, 155leaves):
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2xY3 |16575b7 + 6630 a b® x?/3 - 2210 a% b> x*/3 +

1190 a3 b* x2 - 770 a* b3 x8/3 + 550 a° b? x'/3 — 418 a® b x* + 4807 a” x**/3 +

b
) - ] /(43263a7«/bx1/3+ax

Hypergeometric2F1|

1
>
2

1
4
Problem 150: Result unnecessarily involves higher level functions.

X3
——— dx
J\/ bx'/3+ax
Optimal (type 4, 414 leaves, 11 steps):

418b° (b +ax?/3) xt/3 418 b* x*/3 /b x1/3 + ax
_ N _
221 alt/2 (\/b ++/a x1/3) Vbxt3+ax 663 a°
2090 b3 xVbx3+ax 570b%2x°3+/bx¥3+ax 38bx’3/bxt3+ax 2x3Vbx3+ax
+ - + +
4641 a* 1547 a3 119 a2 7a
b +ax?/3 al/4 y1/6 1
41867/ (/b ++/a x¥?3) ~ V9 EllipticE[2ArcTan[ ———], ~] /
(\/b ++Va X1/3> bt/ 2
(221 a?*\[bx'?+ax | -
b +ax?3 al/4 y1/6 1
209 b21/4 (\/b ++/a x1/3) ; x1/6 EllipticF[ZAr‘cTan[T], =] /
(\/b ++Va X1/3> bt/ 2

(221 a®?*\/bx'? +ax

Result (type 5, 131 leaves):

2x%/3 1463 Db° +418ab* x*/3-190a% b3 x*/3 + 114 a3 b? x> - 78 a* b x¥/3 + 663 a° x1?/3 -

4389b° 1+

1
Hypergeometric2F1 |-~
ax?/3 4

b
} /(4641a5\/bx1/3+ax

3
)
4  ax?3

Problem 151: Result unnecessarily involves higher level functions.

XZ
———  dx
J\/ bx'3+ax
Optimal (type 4, 216 leaves, 8 steps):
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78b3Vbx¥3+ax 234b2x¥3+/bx¥3+ax 26bx*3+/bx¥3+ax 2x2Vbx3+ax
_ + _

+ +
77 a* 385 a3 55 a? 5a
b+a X2/3 a1/4 X1/6 1
39 b15/4 (W+\/?x1/3) - x'/® EllipticF [2 ArcTan[ ——], =] /
(\/F+\/?x1/3)2 bt/ 2

(77a17/4 bx'3+ax

Result (type 5, 118leaves):

2xY3 |-195b%-78ab3x*3+26a%b?>x¥3-14a3bx?+77a*x¥3 -

b
, - ] /(385a4xlbx1/3+ax

a x2/3

Problem 152: Result unnecessarily involves higher level functions.

X
——  dx
J\/ bx'/3 +ax
Optimal (type 4, 326 leaves, 8steps):

14b? (b+ax?/3) x/3 14bx¥3+/bx3+ax 2x+vbx3+ax
_ . -
5 35/2 (WJr\/;Xl/a) Vbxi3 + ax 15 a2 3a
2/3 1/4 \,1/6
14b°% [\ ++/a x/3 b+ax «1/6 E11ipticE |2 ArcTan| X1, L
p P
(Vb +a xi3)? bi/e =2

+

(5 a11/4 [b X1/3 +ax

7p%/4 (\/g Va X1/3) x*/¢ EllipticF[2 ArcTan|

(\/F+\EX1/3)2 b1/4

b+ a x2/3 al/4 x1/6 1 /
2

(5 a11/4 [b X1/3 +rax

Result (type 5, 94 leaves):

2x%3 | -7b%-2abx?3+5a2x*34+21b% |1+

(15a2\/bx1/3+ax

Hypergeometric2F1 |-

N |

3 b ] /
T4’ axs

QNN

axX
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Problem 153: Result unnecessarily involves higher level functions.

1
Jidlx
Vbxt3 +ax

Optimal (type 4, 126 leaves, 5 steps):

2vVbx3 +ax 1
a 254 /b x13+ax
b +ax?/3 al/4 x1/6 1
b3/4 (\/b +Va x1/3> x*/® E1lipticF[2 ArcTan| 1, =]
(\/b +va x1/3)2 bt/ 2

Result (type 5, 73 leaves):

1/3 2/3 b . 1 1 5 b
2 X (b+ax +b [1+ Y Hyper‘geometr‘1c2F1[4, S0 40 _axz/3]

avbx'3+ax

Problem 154: Result unnecessarily involves higher level functions.

1
J—dlx
xVbx3+ax

Optimal (type 4, 294 leaves, 7 steps):

6Va (b+ax?¥?)xl/3 6Vbx¥3+ax 1
( ) - oS 6a%* (Vb +\a x*?)
b(\/FJr\/?xl/?’) Vb x3 +ax bx!/? b3/4 /b x1/3 +ax
b+ax?/3 a1/4 y1/6 1 1
. x*/® E1lipticE |2 ArcTan| 1, =]+
(W+\5x1/3)2 bt/4 2 p¥4i/bx3+ax
b+a X2/3 a1/4 X1/6 1
3al/* (W+\/?x1/3) - x'/® E1lipticF [2 ArcTan| > )
(\/F+\/?x1/3)2 b4 2
Result (type 5, 74 leaves):
1 1 1 3 b
-———— 6 |b+ax*?-a |1+ x?/3 Hypergeometric2F1[- =, =, =, - |
b/bx'/3+ax ax?/3 4 2 4 ax?¥3

Problem 155: Result unnecessarily involves higher level functions.

1
J—dlx
x2Vbx3 +ax

Optimal (type 4, 163 leaves, 6 steps):
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6vVbx3+ax 10a+vVbx3+ax
- +

+

7bX4/3 7b2X2/3
b+a X2/3 a1/4 x1/6 1
5a’/4 (\/b ++/a x1/3) x*/® EllipticF [2 ArcTan| ———], ] /
(Vb /3 x2) e 1 2
(7 b4 /b x}? + ax
Result (type 5, 97 leaves):
1 1 5 b
-6b>+4abx*?+10a*x*3-10a% |1+ x*'3 Hypergeometric2F1| =, =, =, - ] /
ax?/3 4 27 4 ax3

(7b2xﬂbx1/3+ax

Problem 156: Result unnecessarily involves higher level functions.

1
J— dx
x3 b x'3+ax
Optimal (type 4, 388 leaves, 10 steps):
154272 (b+ax?/3) xt/3 6Vbx3+ax
- - +
65 b* (\/F+\/?x1/3) Vb x3 +ax 13bx’/?

22avVbx¥3+ax  154a2+/bx¥3+ax 154a+/bx¥3+ax
- + +

39 b2 x>/3 195 b3 x 65 b* x1/3

b+a X2/3 a1/4 X1/6 1
154 a%3/4 (\/F+\/?x1/3) x*/® EllipticE [2 ArcTan| ————], | /

B
(ﬁ/b +/a x1/3)2 bl/4 2
(65 b4 /b x3 +ax

b a X2/3 a1/4 X1/6 1
77 a3/ (\/F+\/?x1/3) : x'/® EllipticF [2 ArcTan[ ———], =] /
(\/F+\/?x1/3)2 bt/ 2

(65 b4 /b x3 +ax

Result (type 5, 121 leaves):
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-90b*+20ab3x?3-44a3%b?>x*3+308a°bx?+462a*x¥3 -

462 3% |1+

b
, - ] /(195b4x2x/bx1/3+ax)

1
x8/3 Hypergeometric2F1[- ~
ax?/3 4

Problem 157: Result unnecessarily involves higher level functions.

1
—— dx

Jx4 Vbx3rax

Optimal (type 4, 251 leaves, 9 steps):
6Vbx3+ax 34a+Vbx3+ax

19b X10/3 95 bZ X8/3
442 a2+/bx¥3+ax 3978a*+/bx¥3+ax 1326a*Vbx3+ax
. _ _
1045 b3 x2 7315 b* x4/3 1463 b> x2/3
b+a X2/3 a1/4 X1/6 1
663 a4 (\/b ++/a x1/3) x*/® EllipticF [2 ArcTan| ————], | /
(ﬂ/b +/a X1/3)2 bl/4 2

[1463 b21/4 /b x*3 +ax

Result (type 5, 134 leaves):

-2310b° + 308 ab* x?/3 - 476 a® b x*/3 + 884 a® b% x? - 2652 a* b x®/3 - 6630 a° x1/3 +

6630a° |1+ x*/3 Hypergeometric2F1 |

1
ax?/3 4

1 5 b
y =y —, - ] /(7315b5x3x/bx1/3+ax
2 4

a x2/3

Problem 158: Result unnecessarily involves higher level functions.

4

Jx—dlx
(bx1/3+ax)3/2

Optimal (type 4, 437 leaves, 12 steps):
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4807 b° (b +ax?/3) x*/3 3x4 4807 b* x*/3 /b x*/3 + ax
_ _ + _
221a13/2(*/b +vVa Xl/S) Vbx2rax avbx3:ax 663 a®
24035b3xVbx¥3+ax 6555bZ2x°/3+/bx¥3+ax  437bx”3+/bx¥3+ax 23x3Vbx3+ax
+ - + +
4641 a°® 1547 a* 119 a3 7 a2
b+ax?/3 al/4xt/e. 1
4807 b?1/4 (\/b ++/a x1/3) x1/6 EllipticE[ZAr‘cTan[i , *] /
(\/b +/a x1/3)2 bt/ 2

[221 a?7’/*\/bx*3 +ax

b+ax?3 al/dyl/6 1
4807 b?1/4 (\/F +Va x1/3) i xY/6 EllipticF [2 ArcTan [ _ f] /

Bl
(\/b +a x1/3)2 bt/* 2
(442 a?7/%\/bx*3+ax

Result (type 5, 131 leaves):

x2/3 133649 b° + 9614 ab* x?/3 - 4370 a2 b3 x*/3 + 2622 2> b% x2 - 1794 a* b x8/3 + 1326 a° x*?/3 -

100947b° |1+

. 1 3 b 6 13
Hypergeometric2F1[- =, =, =, - ] /(4641a A bxY3 +ax
27 4

a x2/3

1
ax?3 4

Problem 159: Result unnecessarily involves higher level functions.

3

Jx—dlx
(bx1/3+ax)3/2

Optimal (type 4, 239 leaves, 9steps):
3x3 663 b3/ bx'3+ax

+

avbx?+ax 77 a°
1989b2x2/3+/bx3+ax 221bx*3+/bx¥3+ax 17x2Vbx¥3+ax
- + +
385 a* 55 a3 5 a2
b +ax?3 al/ayl/6 1
663 b1°/4 (\/b ++a x1/3) : x*/¢ EllipticF[2ArcTan| ————], —| /
(\/b +Va x1/3)2 bt/* 2

[154 a?t4\/bx*3 +ax

Result (type 5, 118leaves):
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1/3

X -3315b% - 1326a b3 x?*/3+442 3% b?> x*/3 - 238 a3 b x? + 154 a* x¥/3 -

b
3315b* |1+ Hypergeometric2Fi |
\ ax2/3

Problem 160: Result unnecessarily involves higher level functions.

X2
— dx
J(bx1/3+ax)3’/2

Optimal (type 4, 349leaves, 9 steps):

) )

1 b
= ] /(385a5«/bx1/3+ax
2

5
4’ ax23

FNQNPN

77b% (b +ax?/3) x/3 3 x2 77bx¥3+/bx¥3 +vax 11xVbx¥3+ax
- - +
5a’/2 (\/b ++a x1/3)\/bx1/3+ax avbx3 +ax 15a° 3a?
b+ ax2/3 al/dyl/6 1
77 b%/4 (\/b ++a x1/3) ’ 5 x1/6 EllipticE[ZAr‘cTan[T B *] /
(\/b ++a x1/3) b 2

(5 a15/4 /b X1/3 +ax

+

b+ ax?/3 al/dyl/e 1
77 b%/4 (\/b +Va x1/3) x*/® E1lipticF[2 ArcTan|

(\/F+\/?x1/3)2 bl/4 ]’ 2 /

(10a15/4x1bx1/3+ax

Result (type 5, 94 leaves):

x2/3 | -77b%-22abx?*?+10a2x*3 +

2 b . 113 b 3 1/3
231b% |1+ Hypergeometric2F1[-~, =, =, - ] / 15a®/bx*?+ax
ax?/3 4”27 4 ax2/3

Problem 161: Result unnecessarily involves higher level functions.

J;dlx
(bx1/3+ax)3/2

Optimal (type 4, 149leaves, 6 steps):



Mathematica 11.3 Integration Test Results for 1.1.4.2 (¢ x)m (a x~j+b x~n)”~p.nb | 51

3 x 5vbxY3+ax
_ N _
avbx!3+ax a’
b a 2/3 a1/4 1/6 1
5 b3/4 (\/F+\/?x1/3) rax x*/® E1lipticF [2 ArcTan| X 1> =] /
(\/F+\/?x1/3)2 bt/4 2

(2a9/4«/bx1/3+ax

Result (type 5, 76 leaves):

1 1/3 2/3 . 115 b
——x¥3|5p+2ax?>+5b [1+ Hypergeometric2F1[~, =, =, - ]
a2Vbx3+ax ax?/3 4 2 4 ax?3

Problem 162: Result unnecessarily involves higher level functions.

J;dlx
(bx1/3+ax)3/2

Optimal (type 4, 296 leaves, 7 steps):

3 (b+aX2/3> X1/3 3X2/3
+ +

\/?b(\/?+\/?x1/3)\/bx1/3+ax bvVbx¥3+rax

b 2/3 al/4 x1/6 1
3 (\/F+\/a_x1/3) rax x*/® E1lipticE[2 ArcTan| =] /
(\/Fm/?xl”)z bl/4 2
(a3/4b3/4 [loxi3 +ax | -
b 2/3 al/dyl/6 1
3 (\/F+\/a_x1/3) rax x*/® E1lipticF[2 ArcTan| =] /
(\/F+\/?x1/3)2 bt/ 2

[2 a3/4 b3/4 /b X1/3 rax

Result (type 5, 65 leaves):

vs b . 1.1 3 __b
3x -1+ [1+ Y HypergeometrlczFl[ 4’ 27 4’ Len ]
bvVbx P rax

Problem 163: Result unnecessarily involves higher level functions.

J ! dx
X (bx1/3+ax)3/2
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Optimal (type 4, 158 leaves, 6 steps):
3 54bx'3 +ax

bx3/bx/3+ax b2 x2/3

b +ax?/3 al/4 x1/6

(\/F+\Ex1/3)2

1
x*/® E1lipticF [2 ArcTan| =
2

5 33/4 (\er\/?XlB)

(2b9/4x/bx1/3+ax

Result (type 5, 81 leaves):

b1/4

x?/3 Hypergeometric2F1 |

-2b-5ax?*?*+5a |1+

(bz 173 b x/3 + a x

1 5 b
I R ] /
2 4 ax?/3

N

a x?/3

Problem 164: Result unnecessarily involves higher level functions.

J ! dx
x2 (bx1/3+ax>3/2

Optimal (type 4, 383 leaves, 10 steps):

3 77 a5/2 (b+aX2/3> X1/3
+
bx*3+/bx¥3+ax 5b* (\/b +va x1/3) Vbx1/3 +ax
11vVbx¥3+ax 77avbx¥3+ax  77a2+VbxY3+ax
. _

3b2x°/3 15 b3 x 5 b* xt/3
b+ ax?/3 al/4 y1/6
77 %4 (\/b +Va x1/3) x*/® E1lipticE[2 ArcTan|
(\/b +a x1/3)2 b4
(5 b4 \/bx¥3 +ax |+
b+ ax2/3 al/4 y1/6
77 %4 (\/b +Va x1/3) x*/® EllipticF [2 ArcTan| ———
(\/b ++a x1/3)2 b4

(10 b4 /b x*3 +ax

Result (type 5, 108 leaves):

1/

N |
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~10b3+22ab?*x?3-154a%’bx*3-231a3x*+

231a% |1+ x? Hypergeometric2F1| -

b
, - } /(15b4x4/3\/bx1/3+ax

3
4 ax?3

a XZ/

Problem 165: Result unnecessarily involves higher level functions.

J = dx
x3 (bx1/3+ax>3/2

Optimal (type 4, 246 leaves, 9 steps):
3 17 Vb x¥3 +ax
- +

bx7/3+/bxl3+ax 5b? x8/3
221a+Vbx*3+ax 1989a2+/bx¥3+ax 663a3Vbx¥3rax
- + +

55 b3 x? 385 b* x4/3 77 b> x?/3
b+ax?/3 al/4x1/6 9
66332/ (/b ++/a x| i x1/6 E1lipticF [2 ArcTan[ "], =] /
(Vo o fa x) bt 2

(154 b2/4 /b x/3 +ax

Result (type 5, 123 leaves):

-154b* + 238 a b3 x?/3 - 442 a2 b? x*/3 + 1326 a®> b x? + 3315 a* x%/3 -

3315a% |1+

1 5 b
x®/3 Hypergeometric2F1[ =, —, =, - ] /(385 b>x’/3/bx¥3+ax
2 4

a x2/3

1
ax?/3 4

Problem 166: Result unnecessarily involves higher level functions.

J = dx
x4 (bx1/3+ax>3/2

Optimal (type 4, 471 leaves, 13 steps):
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3 4807 a''/2 (b+ax?/?) x/3 23vVbx3+ax 437a+/bx3+ax

- +
bx13-/bx/3+ax 221b’ (ﬂ/b +/3 x1/3> Vb X3 + ax 7 b2 x11/3 119 b3 x3
6555a2Vbx¥3+ax 24035a3+Vbx3+ax 4807a*+VbxY3+ax 4807a°Vbx3+ax
+ - + +

1547 b* x7/3 4641 b> x°/3 663 b® x 221 b7 x1/3
b+ax?3 al/dyl/6 1
4807 a?1/4 (\/F+\/a_x1/3> i x1/6 EllipticE[Z Ar‘cTan[ f] /
(\/F+\/?X1/3)2 bt/* 2
(221 b?7/4\/bx*3+ax | -
b+ax?3 al/dyl/6 1
4807 a?/4 (\/FJr\/?xl”) i x1/6 EllipticF[Z Ar‘cTan[i f] /
(\/F+\/?X1/3)2 bt/* 2

[442 b27/4 /b x*/3 + ax

Result (type 5, 1451leaves):

~1326b% + 1794 a b” x?/3 - 2622 a2 b* x*/ + 4370 a3 b3 x? - 9614 a* b?> x®/3 + 67298 a° b x1%/3 +

b

100947 a® x* - 100947 2% |1+ x* Hypergeometric2F1 | -

» R
N |
.
Hjw
|

[J]
><Nc-
~
w

a x2/3

(4641 b7 x1®/3 /b x*/3 + ax

Problem 281: Result unnecessarily involves higher level functions.
Jx’3’3” (ax?+bx?)"dx
Optimal (type 3, 70leaves, 2 steps):

x4-3n (ax2+bx3)1*” b x3 (1+n) (ax2+bx3)1+n
+

a(2+n) a? (1+n) (2+n)

Result (type 5, 58 leaves):

1 bx)™"
-—x23" (X (a+bx))" (1+ —] Hypergeometric2F1[-2-n, -n, -1-n, -
2+n a

bx

a

]

Problem 289: Result unnecessarily involves imaginary or complex numbers.

4

X
Jidlx
Vax?+bx®
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Optimal (type 4, 238 leaves, 3 steps):

\/ﬁ
2V DX 2043 ax (al bty

5b

2/3 _ 41/3 11/3 2/3 2 1-+/3 ) a3 b3

a2 b XD X ) ipticF[Arcsin| ) ],7774\/?}/
((1+\/?) <.:,1/3+bl/3x)2 (1+\/?) al/3 4 pl/3 x

al/3 (a1/3 + bl/3 X)

((1+\/?) a1/3+b1/3x)

5 31/4 b4/3

AJax?+bx®
2

Result (type 4, 165leaves):

7b>1/3x

al/3

_p)1/3 _p)2/3 2
,6(7b>1/3x2 (a+bx3>+4j33/4a4/3x\/(1)5/6 (1+< \/1+( ) x+( ) X
a1/3 a2/3

J (71)5/6 i(=b)Y3x

al/3

Ju/s L (-1)*2]| / (15 (-0)*>/x* [a~b ]

EllipticF [Ar‘cSin [

Problem 290: Result unnecessarily involves imaginary or complex numbers.

X
——dx
J\/ ax?+bx®
Optimal (type 4, 212 leaves, 2 steps):

2/3 _ 41/3 |[1/3 2/3 2
2323 x (a3 bty | T TCE XD
((1473]) a2 b2x)’

1-+/3 ) al/3 , pl/3

ElllpthF[Ar‘CSin[ (1 \/?) 1/3 | pl/3
+ ar-+ X

|, -7-a33]|/

a1/3 (a1/3 + b1/3 X)

((14—\/?) a1/3+b1/3x>2

31/4 b1/3

Jax?+bx®

Result (type 4, 141 leaves):
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al/3 a2/3

IRV (_1)5/5 e (—b)1/3x - (—b>1/3x+ <7b>2/3X2
al/3

\/_ <_1>5/6 i (7;1/)31/3x

EllipticF[ArcSin| ” 1, (1) /(31/4 (-b)*2/x? (a+bx?) )
3

Problem 291: Result unnecessarily involves imaginary or complex numbers.

1
———dx
szvax2+bx5
Optimal (type 4, 243 leaves, 3 steps):

74Vax2+bx5 _A2++/3 b2/3x(a1/3+b1/3x)

2ax3

a2/3 _ 31/3 p1/3 y 4 p2/3 y2 1-+/3 ) al’3 + bl/3 x
EllipticF [ArcSin|

((1+\/?) a1/3+b1/3x)2 (1+\/?) al/3 4 pl/3 x

|, -7-av3]]/

1/3 1/3 1/3
a a2 +b*°x
2 3143 ( ) \Jax?+bx®

([1473) a2 b2 x)?

Result (type 4, 171 leaves):

_b 1/3 —b 1/3 _b 2/3 2
3 (0) <a+bx3>_133/4al/sbx2J<—1>5/6 [1L Jh( | x (o)
a1/3 a1/3 a2/3
\/_ (_1)5/6_ i(-b)Y3x
1/3
EllipticF [ArcSin| T ’ ], (-1)*3] /(6a<—b)1/3x x? (a+bx3>)
3

Problem 292: Result unnecessarily involves imaginary or complex numbers.

5
in dx
Vvax?+bx®
Optimal (type 4, 514 leaves, 5steps):
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8ax (a+bx?) 2xVax2ibx5
_ +
7b5/3((1+\/?)a1/3+b1/3x)“/ax2+bx5 7b

2/3 _ q1/3 KBl/3 2/3 2
4 31/4 2_\/? a4/3x <a1/3+b1/3x> a a b x+b X
| ([1473) a2 b2 x)?

+

[(1_\/?) al/3 L pl/3

EllipticE [ArcSin
(1+\E) al/3 4+ bl/3 x

|, -7-4v3]|/

a1/3 a1/3+b1/3x
7 b>/3 ( ) Jax?+bx® | - 8\/?a4/3x(a1/3+b1/3x)
((1+43) a2 sbt3 %)

EllipticF [ArcSin|

a2/3 _ 31/3 pl/3 y 4 p2/3 y2 (1— \/?) al/3 1+ bl/3 x g
-7-4+3 /
J ([1+43 ] a4t (1+VEjaws+wnx]’ |

1/3 (41/3 , p1/3

a a't’? + b3 x

7 31/4p5/3 ( ) Jax?+bx®
2

((1+\E> a1/3+b1/3x)

Result (type 4, 228 leaves):

1
(—b)2/3

2x |3x% (a+bx3) -

al/3 al/3 32/3

. (_1>1/6 33/4a5/3\/ (-1)%° (_31/3+ (-b)*3 x) \/1+ (~b)V3x ) (-b)23 5

/
al/3

\/ (71)5/6 ! (-b)Y/3 x

-1+/3 EllipticE[ArcSin|

[s (1))

31/4

\/_ (_1>5/6 _i(b)¥3x

al/3

(-1)%® EllipticF [ArcSin| T 1, (-1)*7] /(Zlb x? (a+bx?)
3
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Problem 293: Result unnecessarily involves imaginary or complex numbers.

2
in dx
Vax?+bx®
Optimal (type 4, 484 leaves, 4 steps):
2x (a+bx3)

025 [ [(124/3 ) a3 4 b3 x] Vaxi b6

a2/3 _ a1/3 b1/3 X + b2/3 XZ

((1+\/?) a1/3+b1/3x)2

31/4 2_\/? a1/3x (31/3 4 b1/3 X) \l

[(1_\/?) al/3 + bl/3

EllipticE [Ar‘cSin
(133 ) a2+ b2 x

], -7-4+3] /

b2/3 a” (a¥2 + b x) AJaxt+bx® |+ 2\/7a1/3x(a1/3+b1/3x)
((1+\/?) a1/3+b1/3x)2

EllipticF [ArcSin|

a2/3 _ a1/3 p1/3 x | p2/3 y2 (1—\/?) al’3? + bl/3 x T
, —7-4+/3 /
\I((1+ﬁ)a1/3+b1/3x)2 (1+\/?)a1/3+b1/3x] )

1/3 (41/3 |, p1/3
a a“’? +b*°x
31/4 b2/3 ( ) laXZ 4 bXS

([1473] a2 bv2x)’

Result (type 4, 202 leaves):

) (_1)1/6a2/3x\/ (~1)% [_1+ (—b)l/sx

al/3

\/_ (_1>5/s_ i(-b)Y3x

al/3

o }’ (_1)1/3] N <_1>1/3

-i+/3 EllipticE [ArcSin|

al/3

31/4 I (71>1/3] /(31/4 (*b)2/3 x* (a+bx?)

J (71)5/6 i(=b)Y3x
EllipticF[Ar‘cSin[
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Problem 294: Result unnecessarily involves imaginary or complex numbers.

1
——dx
Jx Vvax?+bx®
Optimal (type 4, 510leaves, 5 steps):
b1/3x(a+bx3) Vax?+bx®

a((1+ﬁ)al/3+b1/3x)m ax2

2/3 1/3 Ki/3 2/3 y2
[ a a b X+b X
31/4 2 /3 b1/3x (al/S b1/3 X) \I

((1+\/?) a1/3+b1/3x)2

[(1\5) al/3 4 pl/3 x

EllipticE [ArcSin
(1+\/?) al/3 4 pl/3 x

|, -7-av3]]/

2 3%/3 Gl (a1/3+b1/3x) axtibx® |+ \/?bl/3x(a1/3+b1/3x)
((1+\/?) a1/3+b1/3x)2

EllipticF [ArcSin|

2/3 _ 41/3 p1/3 2/3 2 1-+/3 ) a3 +b1/3x
a a’?b*? x+ b7 x ) ],_7_4\/?} /
((1+\/?) a1/3‘+b1/3x)2 (1+\/?) al/3 4+ bl/3 x

1/3 1/3 1/3
a a't’? + b3 x
3174 52/3 ( ) \Jax?+bx®

([1473) a2 b2 x)?

Result (type 4, 225 leaves):

_ 5/6 _41/3 _ 1/3
e [T T

al/3

-3 (a+bx3) +

<_b>2/3

Y . o -i+/3 EllipticE[ArcSin| e )5 (-1)*7]

_ (_1>5/6 _i(b)¥3x
\/1 (—b)1/3x (7b)2/3 x2 J1/3
+

al/3

31/4 ]’ (71)1/3} /(33 x2 <a+bx3)

\/ (71>5/67 i(-b)Y3x
(-1)*? EllipticF [ArcSin|
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Problem 295: Result unnecessarily involves imaginary or complex numbers.

X13/2
j X ax
vax?+bx®
Optimal (type 4, 265 leaves, 5 steps):
7avax?+bx> x?2+ax?+bx®
- + +
20b2+/x 5b

1/3 1/3
a2/3 _ al/3 pl/3 x 4, h2/3 x2 a’’+ (1 -4/3 ) b*/> x
7a%3 %32 (a3 + b3 x EllipticF [ArcCos]|

(a1/3+(1+\/?) b1/3x)2 a1/3+(1+\5) bl/3 x

]

b1/3 1/3 b1/3
(2+V3])] / 40 3Y4p? x (2120 x) - Jaxtibe

(a1/3+ (1+\/?) b1/3X)

1
4
Result (type 4, 194 leaves):

xX}2 -3 (~a)t? (78 +3abx’-4b*x°) -

(-a 2/3 (—a}1/3x Py
(-a)t”3 s s
7 1 33/4 32 p1/3 (_1>5/6 1+
bl/3 x x2

5/6  i(-a)Y3?
e e

EllipticF [ArcSin| 1, (-1)*7] /(60 (-a)¥2b?./x? (a+bx?)

31/4

Problem 296: Result unnecessarily involves imaginary or complex numbers.

X11/2
——dx
J\/ ax*+bx®
Optimal (type 4, 525 leaves, 6 steps):
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5(1+3 ) ax’? (a+bx?) NV SN Pev vy
- +
8652 (312 (143 ) 62 x| /X" bx 4b

+

a2/3 _ gl/3 pl/3 x + p2/3 x2

(a1/3+ (1+\/?) b1/3x)2

5 31/4 a4/3 X3/2 <a1/3+b1/3x> J

3l/3 4 (1_ﬁ) bl/3 x
al/3 . (1+\/?) bl/3 x

EllipticE[ArcCos|

},i(2+\/?)} /

b1/3x a1/3 n b1/3X
8 b>/3 ( ) ; JaxZ+bx® |+ 5(1—\5) a*/?x*? (a'? + b'3 x|
(a1/3+(1+\/?) b1/3X)

EllipticF [ArcCos |

a2/3 _ al/3 pl/3 y 4 h2/3 x2 al/3 4+ (1—\/?) b/3 x
\I (a1/3+(1+ﬁ) b1/3x)2 a1/3+(1+\/?) b1/3 x 4

bi/3 x (a/3 + b1/3 x)
16  31/4p>/3 \Jax?+bx®

(a1/3+ (1+\/?) bl/g’x)2

Result (type 4, 362 leaves):
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a2/3 a1/3 X

\/7 5ax |-—+

b2/3 b1/3

—X2

+2%3 (a+bx3) -

(1+ (1)) b3 x (223~ (-1)* b3 x|

5 (_1)2/3 34/3 (a1/3 + bl/3 X>2
(31/3 + b1/3 x) 2

|+

3413 | b3 x
al’3 4+ (-1)?2 b3 x 1/3,61/3 -1 3
(-1) (_3 - \/?) EllipticE [ArcSin| . ], = ALl
al’3 4+ bt/3 x V2 i+V3

3+ /3 ) b3 x

al/3,bY/3 x 1, - i++/3 ] /
3
V2 i+4/3

(1 +1 \/?) EllipticF [Ar‘csin [

(2(71+(71)2/3) b) /(Sb x2 (a+bx3))

Problem 298: Result unnecessarily involves imaginary or complex numbers.

X7/2
———dx
J\/ ax*+bx®
Optimal (type 4, 237 leaves, 4 steps):

2 5 2/3 1/3 Kwl/3 2/3 2

Vax‘+bx a‘’? —a'/?b/? x +b%’?x
_ a2/3 X3/2 <a1/3 + b1/3 X

2

2b+/x (a1/3+ (1+\/3 ) b1/3x)

1/3 _ 1/3
EllipticF|[ArcCos| :1/3 . Ei g; E1/3:} , i (2 + \/?H /
+ 1+

bl/3 x (al/3 4 b1/3 x
4 3Y4p ( ) \Jax?+bx®

(a1/3+ (1+\/?) b1/3x)2

Result (type 4, 178 leaves):
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(7312/3 . (7311/3)( +X2
1/3
. -a 2/3 1/3
x¥2 13 (-a)¥3 (a+bx3) +13¥%ab?? [ (-1)%° | 1+ =2 & :
b1/3x X2

\/ (71)5/6 _i(-a)¥3

1/3
T " 1, (-1)*7] /(6(—a)1/3b«/x2 (a+bx?)
3

EllipticF [Ar‘cSin [

Problem 299: Result unnecessarily involves imaginary or complex numbers.

X5/2
ji dx
Vax?+bx®
Optimal (type 4, 492 leaves, 5 steps):
(1+\/?) x3/2 (a+bx3)
b2/3 (a1/3+ (hﬁ) b1/3x) Vax?+bxs

2/3 _ 41/3 1b1/3 2/3 o2 al’3 4 (1-4/3 ) b3 x
3174 31/3 x3/2 (a'/3 4+ p1/3 x a a b T x b x EllipticE [ArcCos | ( ) s
(a1/3+(1+\/?) b:l/E'X)2 a1/3+(1+ﬁ> bl/3 x
bl/3 13, pi/3
1(2+\/?)] / b2/3 x(a ’ X> \Jax?+bx®
4

(a1/3 .

1.3 ) b x?

a2/3 _ a1/3 b1/3 X + b2/3 X2

(a1/3+ (1+\/?) blBX)2

(1 B \E) al/3 x3/2 (a1/3 + pl/3 x)

3l/3 4 (17\/?) bl/3 x
al/3 4+ (1+\/?) bl/3 x

EllipticF|[ArcCos|

},i(2+\/?)} /

1/3 1/3 , p1/3
2 31/4p2/3 b x(a *b X) \Jax?+bx®

(a1/3+ (1+\E> bl/3 X)Z

Result (type 4, 340leaves):
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1

Vx

x2 (a+bx3>

(14 (-1)*3) b2 x (a2~ (-1)* b3 ]

[aZ/?z a1/3 X

_ +X2J + (_1>2/3 al/3 (a1/3+b1/3 X)Z\I
p2/3 pl/3 (a1/3 + bl/3 x) 2

3+1+/3 ) b3 x
al’3 4 (21123 pl/3 1/3,p1/3 —1 3
< > (—3—11\/?) EllipticE[Ar‘cSin[ S s 1+\/—] +
al/3 4 b1/3 x V2 i+/3

3+i /3 ) b3 x

(143 ) EllipticF [Arcsin] /v;/ 1, j:g] /(2 1+ (2] o

Problem 301: Result unnecessarily involves imaginary or complex numbers.
Vx
J % ax
Vvax?+bx®
Optimal (type 4, 203 leaves, 3 steps):
X3/2 <a1/3 N b1/3 y \I a2/3 _ a1/3 b1/3 X + b2/3 X2

(a1/3+ (1+\/?) bl/g’x)2

a2+ (1-4/3)b3x
EllipticF[Ar‘cCos[alB o) bmx], . (243 ] /
+ +

e b1/3 x (al/3 4 b1/ x| 5
31/4 g/ Jax?+bx®

(a1/3+ (1+\/?) hl/3 X>2

Result (type 4, 151 leaves):
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5/6  i(-a)Y/3
[ (e -

EllipticF [Ar‘cSin [

Problem 302: Result unnecessarily involves imaginary or complex numbers.

1
Optimal (type 4, 519leaves, 6 steps):

2 (143 ) 61252 (a4 b ) 2 Vaxib
a (a2 (13 ) 0x) Vaxd b @

a2/3 _ a1/3 b1/3 X + b2/3 XZ

(a1/3+ (1+\/?) b1/3x)2

2 31/4 b1/3 X3/2 <a1/3 + b1/3 X

a1/3+(1—\/?) bY3x 4
EllipticE [ArcCos | .
a1/3+(1+\/?)b1/3x 4

(2+v3)]|/

32/3 b™’? x (a1/3 + bl X) lax2+bx | - (1 _ ﬁ) pl/3 y3/2 (a1/3 + bl/3 x)
(a2 (143 ) b x)?

a2/3 _ 31/3 pl/3 y 4 p2/3 y2 al/3 + (1 -3 ) b/3 x
EllipticF [ArcCos | s

1
<a1/3+(1+ﬁ) b1/3x)2 a1/3+(1+ﬁ) pl/3x 4

b1/3x a1/3+b1/3x
31/4 a2/3 ( ) la XZ +b X5

(a2 (1443 02 %)

Result (type 4, 341 leaves):
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1 1
2% |—a+a3bl/3x_al/3p2/3x2,

a./x? (a+bx3) 2 (*1+ (*1)2/3)

(1+ (—1)1/3) bl/3 x (a1/3— (—1)1/3 bl/3 x)

<a1/3 + bl/3 x) 2

(_1>2/3 al/3 <a1/3 +b1/3 X>2

3+1+/3 | b3 x

al/3:p1/3 x ] -1+ \E
>
V2 i+4/3

} +

1/3 1 2/3 pl/3
\/ a4+ (-1) X (73, ]'L\E) EllipticE [ArcSin|
al/3 L pl/3

3+i+/3 ) b3 x
(1 +1 \/?) EllipticF {APCSin[ al/3.p1/3 x ] , —i++/3 }

V2 i+/3

Problem 304: Result unnecessarily involves imaginary or complex numbers.

1
dx
Jx5/2 Vax?+bxs
Optimal (type 4, 235 leaves, 4 steps):

2 5 2/3 _ 41/3 pw1/3 2/3 42
_2\/ax +bx B 2bx3/2(a1/3+b1/3x a a/?b*?x+b%°x
5ax’/2 (a1/3+(1+“/3)b1/3x)2

a3y (1-43 ) bx g
EllipticF[ArcCos[ }, —
a1/3+(1+\5) bl/3x 4

(2+\E)} /

b1/3X (a1/3+b1/3x)
5 . 31/4 34/3 \Jax?+bx®
(a1/3+ (1+\/?) bl/"’x)2

Result (type 4, 176 leaves):
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Ca)? | ca)Px o
p2/3 pl/3
2

(_a>1/3

b1/3 %

6 (-a)Y2 (a+bx®) -413¥4p*3 | (-1)%6 (_1+

X

\/ (71)5/6 i(-a)¥?

pl/3 x

EllipticF [ArcSin| B (—1)1/3] /(15 (-a)*3 %32 [x* (a+bx?)

31/4

Problem 305: Result unnecessarily involves imaginary or complex numbers.

1
Jorrm
Optimal (type 4, 555 leaves, 7 steps):

8 (1+1/3 ) b*2x¥2 (a+bx?) 2V ax b
7@ (a5 (1043 ) 0k Vaxd b Tax”

+

8bvax2+bx® a2/3 _ a1/3 p1/3 x 4 h2/3 2
L8 314 a3 32 (13, pl/3
7a% x>/ < 1/3 N 1/3 )2
(a + (1 +1/3 ) b X)

a1/3+(1—\/?) bY3x 1
EllipticE [ArcCos | .
a1/3+(1+\/?) bl/3 x 4

pl/3 1/3 , pl/3
7 a3 x(a . X) Jax2+bx® |+ 4(1—\/?) b*/3 x3/2 (a1/3+b1/3x)
(a4 (1443 ) b2 %)

2% - alPbiP X+ bR EllipticF[Ar‘cCos[ 7 (17\/?) bl/gx], 1 (2+\/?)] /
<a1/3+(1+\5) bl/z'x)2 a1/3+(1+ﬁ) b1/3 x 4

bl/3 x (g1/3 + bl/3 x
7 31/4g%/3 ( ) Jax?+bx®

(a1/3+ (1+\E> bl/3 X)Z

Result (type 4, 369 leaves):

| 67
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2x | -4ab*3x (a2/3 - al b1 /3 x4 b2/3 x2) 4 (a+bxX?) (-a+4bx®) 1

X3 1. (_1)2/3

(1+ (—1)1/3) bl/3 x (a1/3— (—1)1/3 pl/3 x)
2 (-1)*?a?b (a2 + b3 x)?

(a1/3 + bl/3 X) 2

3+i4/3 ) b3 x
al’3 4+ (-1 2/3 bl/3 x 1/3,p1/3 — 1 3
(-2) (,3, iﬁ) EllipticE[ArcSin| T Sl
al/3 + bl/3 x 2 i+/3

] +

[ (3+13 ) b3 x
(1 +1 \/?) EllipticF [ArcSin| LA ] i3

Ve s jl_,.\/?] /(7a2 x? (a+bx3))

Problem 307: Result unnecessarily involves imaginary or complex numbers.

J ~/
X
Xll/2 a X2 + b XS

Optimal (type 4, 265 leaves, 5steps):
2vax?+bx> 16b+/ax?+bx®
- + +

11aX13/2 55 a2 X7/2

2/3 _ 41/3 p1/3 h2/3 x2 al’3+ (1-+/3 ) b3 x
16 b x*/2 (a'/3 + b3 x a a s X ; EllipticF [ArcCos | ( )
(a1/3+ (1+\/?) b1/3 X)

)

al/3 | (1+ﬁ) bl/3 x

b1/3 1/3 b1/3
1 (2+3]] / 55 31/457/3 x (2724 b x)
4

(1/3 ; \Jax?+bx®
a +(1+\/?)b1/3x)

Result (type 4, 190 leaves):
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6 (-a)'? (-5a*+3abx>+8b*x°) -

(—a)z//3 . —a)l//3x . X2
p2/3 pl/3
2

(7a)1/3

b1/3 %

321 33/4p7/3 (71)5/6 [1+ x?

X

. /3
Jree

31/4

EllipticF [ArcSin| 1, (-1)*7] /(165 (-a)72x%2\[x* (a+bx?)

Problem 328: Result more than twice size of optimal antiderivative.

J(ax+ bxl‘l)12 dx

Optimal (type 1, 16leaves, 2 steps):
(a +b X13) 13

169b

Result (type 1, 160 leaves):

12 13
amxT O 12, Ealeb2x39+ Ea9b3x52+ §a8 b® x5 . 132 a” bS x78 4 132 25 b6 x°1 .
13 13 13 13 13 13 13

12 169
99 25 b7 x194 55 2% b8 x117 4 22 23 b° X138 6 22 bl8 143 1 a bt X156 b™ x
13 13 13 13 13 169

Problem 329: Result more than twice size of optimal antiderivative.

Jxlz (ax+ bx26)12 dx

Optimal (type 1, 16leaves, 2 steps):
(a +b XZS) 13

325b

Result (type 1, 160 leaves):

12 425
ar” X + — allpxse ., 22 ale p2 75 . 1 a2 b3 x19@ 9 a8 b% x125 132 a7 b5 x150 . 132 ab bé x175
25 25 25 5 25 25 25
12 4325
29 a5 b7 x29° . 11 a% b8 x225 . 22 a3 b? x25° . 5 a2 plo x275 1 3 bll x300 b x

25 5 25 25 25 325
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Problem 330: Result more than twice size of optimal antiderivative.

sz“ (ax+ bx38)12 dx

Optimal (type 1, 16leaves, 2 steps):
(a +b x37) 13

481 b

Result (type 1, 160 leaves):
12 ,37
a X 4 — all b X74 4 2 a1e b2 X111 4 E a9 b3 X148 4 % aS b4 X185 T 132 a7 bS X222 + 132 a6 b6 X259 4
37 37 37 37 37 37 37
12 ,,481
% aS b7 X296 4 ﬁ a4 b8 X333 4 2 a3 b9 X370 4 i a2 b10 X407 4 i a b11 X444 4 bix
37 37 37 37 37 481

Problem 332: Result more than twice size of optimal antiderivative.

J(ax+ bxl‘l)12 dx

Optimal (type 1, 16leaves, 2 steps):
(a +b X13) 13
169 b
Result (type 1, 160 leaves):

alZ X13

LRI Ealeb2x39+ §a9b3x52+ £a8 b® x5 4 132 a7 b5 x78 + 132 26 b6 %91 +
13 13 13 13 13 13 13
12 169
99 a5 b7 x194 55 2% b8 x117 4 22 23 b2 x1% . 6 22 bl0 x143 1 a bl x156 b™ x
13 13 13 13 13 169

Problem 333: Result more than twice size of optimal antiderivative.

J(a X2 + bx27)12 dx

Optimal (type 1, 16leaves, 2 steps):
(a +b XZS) 13

325b

Result (type 1, 160 leaves):

12 |25
ar X + i all bXSO 4 2 ale b2 X75 4 E a9 b3 Xlee 4 % aS b4 X125 4 132 a7 bS X150 + 132
25 25 25 5 25 25 25
b12 X325

a6 b6 X175 +

29 a5 b7 x29° . 1 a% b8 x225 . 22 a3 b2 x25° . 5 a2 plo x275 1 3 bll x300
25 5 25 25 25 325
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Problem 334: Result more than twice size of optimal antiderivative.

J(a x3 erx‘m)12 dx

Optimal (type 1, 16leaves, 2 steps):
(a +b x37) 13

481 b

Result (type 1, 160 leaves):
12 ,37
a X + i all b X74 + 2 ale b2 X111 4 ﬁ a9 b3 X148 4 % aS b4 X185 + 132 a7 bS X222 + 132 a6 b6 X259 4
37 37 37 37 37 37 37
12 ,,481
% aS b7 X296 4 ﬁ a4 b8 X333 4 2 a3 b9 X370 4 i a2 b10 X407 4 i a b11 X444 4 b X
37 37 37 37 37 481

Problem 335: Result more than twice size of optimal antiderivative.

J(a X"+ b x1*13’“) 12 g4x

Optimal (type 3, 27 leaves, 2 steps):
(a +b X1+12m> 13

13b (1+12m)

Result (type 3, 193 leaves):
1

13 +156m
xl+12m (13 al2 L 78 a1l p x1+12m | 285 318 p2 x2+24m | 715 39 B3 x3+36m | 1287 38 p4 x4+48M 1716 a7 b x5+60m .

1716 a® b® x®+72M . 1287 a° b7 x84 ™ + 715 a% b® x¥+°%6" 4
286 a3 b9 X9+108m +78 a2 bl@ X10+120m +13a bll X11+132m + b12 X12+144m>

Problem 336: Result more than twice size of optimal antiderivative.

J(a XM+ bxl*‘”")5 dx

Optimal (type 3, 27 leaves, 2 steps):
(a +b X1*5m> 6

6b (1+5m)

Result (type 3, 88leaves):

1 x1+5m (6a5 +15a% b x1*5M 4 29 a3 b2 x2+18M | 15 32 p3 x3+15M g 5 b* x4+28Mm | b5 X5+25m>
6+30m
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Problem 348: Result more than twice size of optimal antiderivative.

pr (a X"+ b xt+13 ”*p) 12 9x

Optimal (type 3, 29leaves, 2 steps):

(a + b xi+12 n+p) 13

13b (1+12n+p)

Result (type 3, 232 leaves):
1

13 (1+12n+p)

X1+12 n+p (13 alZ +78 a11 b X1+12 n+p . 286 a3 b9 X9 (1+12 n+p) +78 aZ b1e Xl@ (1+12 n+p) +13a b11 X11 (1+12 n+p) +
b12 X12 (1+12 n+p) + 286 al@ b2 X2+24 n+2p + 715 a9 b3 X3+36 n+3p +1287 a8 b4 X4+48 n+4p +
1716 a7 b5 X5+66 n+5p +1716 a6 b6 X6+72 n+6p + 1287 a5 b7 X7+84 n+7p + 715 a4 b8 X8+96 n+8p>

Problem 349: Result more than twice size of optimal antiderivative.

Jxlz (a +b x13) 12 gx

Optimal (type 1, 16leaves, 1 step):
(a+bx?) 3

169 b

Result (type 1, 160 leaves):

12 13
2 X + — all b X26 + E ale b2 X39 + % a9 b3 X52 + % as b4 X65 + _132 a7 bs X78 + —132 a6 b6 X91 +
13 13 13 13 13 13 13

99 55 22 6 1 b12 x16°
27 35 b7 x104 4 22 g4 p8 117 | 22 3930 | O 216,143 | T 11,156

13 13 13 13 13 169

Problem 350: Result more than twice size of optimal antiderivative.

Jxlz (ax+ bxzs)12 dx

Optimal (type 1, 16leaves, 2 steps):
(a +b XZS) B

325b

Result (type 1, 160 leaves):

12 ,25
a X + i all b XSO 4 E ale b2 X75 4 E a9 b3 XleO 4 % a8 b4 X125 4 132 a7 bS X150 + 132 a6 b6 X175
25 25 25 5 25 25 25

+

99 11 22 6 1 b2 x325
27 3517 k299 4 T 8 8 %225 . Z2 3393250, O 42 18 4275 | = 4 pil 4300

25 5 25 25 25 325
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Problem 351: Result more than twice size of optimal antiderivative.

Jxlz (a x> +b x39) 2 qax

Optimal (type 1, 16leaves, 2 steps):
(a +b x37) 13

481 b

Result (type 1, 160 leaves):
12 ,37
a X 4 — all b X74 4 2 a1e b2 X111 4 E a9 b3 X148 4 % aS b4 X185 T 132 a7 bS X222 + 132 a6 b6 X259 4
37 37 37 37 37 37 37
12 ,,481
% aS b7 X296 4 ﬁ a4 b8 X333 4 2 a3 b9 X370 4 i a2 b10 X407 4 i a b11 X444 4 bix
37 37 37 37 37 481

Problem 352: Result more than twice size of optimal antiderivative.

sz“ (a +b x25) 12 gx

Optimal (type 1, 16leaves, 1step):
(a +b XZS) 13
325b
Result (type 1, 160 leaves):

alZ X25

+ — allpxse ., 22 al® p2 x75 . 1 2% b3 x1e° . 29 a8 b4 x125 . 132 a7 b5 x5 . 132 ab b® x175 .
25 25 25 5 25 25 25

12 325
2 a5 b7 x290 1 a% b8 x225 . 22 a3 b2 x250 . 6 a2 bl x275 . 1 a bl x300 b™* x
25 5 25 25 25 325

Problem 353: Result more than twice size of optimal antiderivative.

sz“ (ax+ bx38)12 dx

Optimal (type 1, 16leaves, 2 steps):
(a +b X37) 13

481b

Result (type 1, 160 leaves):

12 37
a’x + i all b X74 4 E al@ b2 X111 + § a9 b3 X148 + % aS b4 X185 + 132 a7 bS X222 + 132 a6 b6 X259 4

37 37 37 37 37 37 37
pl2 x481

29 a5 b7 x2% 55 a4 b8 x333 . 22 a3 b2 x37° . 5 a2 plo x4e7 1 g bll x444
37 37 37 37 37 481
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Problem 354: Result more than twice size of optimal antiderivative.

Jx% (a +b x37) 12 9x

Optimal (type 1, 16leaves, 1step):
(a+bx37) B

481 b

Result (type 1, 160 leaves):
12 ,37
a X + i all b X74 + 2 ale b2 X111 4 ﬁ a9 b3 X148 4 % aS b4 X185 + 132 a7 bS X222 + 132 a6 b6 X259 4
37 37 37 37 37 37 37
12 ,,481
% aS b7 X296 4 ﬁ a4 b8 X333 4 2 a3 b9 X370 4 i a2 b10 X407 4 i a b11 X444 4 b X
37 37 37 37 37 481

Problem 378: Unable to integrate problem.
[ex

a 3/2
7+bx“) dx
X

Optimal (type 3, 117 leaves, 5steps):
2a*2c+/x ArcTanh| —\L]

2acx i+bxn 2(cx)3/2(i+bx”)3/2 Ve
1+n ' 3¢ (1+n) ) (14n) Vex
Result (type 8, 25leaves):
Jm E+bxn 3/Zdlx
X

Problem 380: Unable to integrate problem.

J(CX>7/2

Optimal (type 3, 122leaves, 5 steps):

i 2o [ a ) 2232 c*/x Ar‘cTanh[—\L}
2ac” (cX) X*3+bX 2(CX)9/2(%+bXn)3/2 3/2 /%»,bx"
X

+ —

3+n 3¢ (3+n) (3+n) Vex
Result (type 8, 25leaves):

J\(CX>7/2

a 3/2
— +bx" dx
X3

a 3/2
— +bx" dx
3
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Problem 392: Result more than twice size of optimal antiderivative.

1
Jidlx
Vax?+bx"

Optimal (type 3, 37 leaves, 2 steps):
2 ArcTanh | —fax

ax?+bx"

Va (2-n)

Result (type 3, 78 leaves):

o
2 b n/2 1 ax" ArcSinh 1@
Vb x [1+ b rcSinh| e ]

a (-2+n) Vax?+bx"

Problem 396: Result more than twice size of optimal antiderivative.

J /1 ’
X
x> [ Z+bx"
X

Optimal (type 3, 40leaves, 3 steps):
2 ArcTanh [ —\L]

\Ja c2 (2+n)
Result (type 3, 81 leaves):
2+/a+bx2m (Log[x%"] ~Log[a++/a Va+bx¥" ])

Va ¢? (2+n)x lxa—2+bx"

Problem 409: Unable to integrate problem.

1
J dx
a+b x®
N

Optimal (type 3, 32 leaves, 3 steps):
2 ArcTanh [ 4@}

a
Zibx?
x3

5b
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Result (type 8, 17 leaves):

J 1
dx
[abx®
Problem 410: Result more than twice size of optimal antiderivative.

J‘
dx
X (a+bX)

Optimal (type 3, 37 leaves, 3 steps):
2 ArcTanh [ —bx

b n
Result (type 3, 76 leaves):
2x 7 vJa+bx" ArcTanh [M]

a+b x"

b on/x3n (a+bx")

Problem 413: Unable to integrate problem.

1
dx
| a-b x>
x3

Optimal (type 3, 33 leaves, 3 steps):
2 ArcTan [ M]
2 _bx?

5vb
Result (type 8, 18 leaves):

J 1
dx

[abx

Problem 415: Result more than twice size of optimal antiderivative.

J\
dx
X (a+bX )

Optimal (type 3, 37 leaves, 3 steps):
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2Ar‘cTanh[—\&]

bx%+ax"

Vb (2-n)

Result (type 3, 78 leaves):

n 1"
2+/a x"2 |1+ bx? Ar‘cSinh[L’ X Z}
a +a

\/F (—2+n) Vb x%+axn

Problem 416: Result more than twice size of optimal antiderivative.

J :
dx
X2 (b+ax2n)

Optimal (type 3, 37 leaves, 3 steps):
2 ArcTanh | —\@]

b x%+ax"

Vo (2-n)

Result (type 3, 78 leaves):

2+a xv2 1. 0" Ar‘cSinh[L’ Xli;}
VR Vs

Vb (—2+n) bx2+axn

Problem 417: Result more than twice size of optimal antiderivative.

J‘
dx
\/X(bX+aX )

Optimal (type 3, 37 leaves, 3 steps):

2Ar‘cTanh[—\@]
b x?+a x"
Vb (2-n)

Result (type 3, 78 leaves):

n 1"
2+a xv2 14 5%¢ Ar‘cSinh[M}
a \/?

Vb (-2+n) Vbx?+ax"
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Problem 418: Result more than twice size of optimal antiderivative.

J 1
dx
X" (a-bx*")

Optimal (type 3, 38leaves, 3 steps):
2 ArcTan [ —Jbx

-bx2+ax"

Vb (2-n)

Result (type 3, 80 leaves):

n 1"
2+a xv2 10" Ar‘cSin[3L xt]
a Va

\/F (—2+n) V-bx%+ax"

Problem 419: Result more than twice size of optimal antiderivative.

J\ -
dx
r\/X ( b+aX )

Optimal (type 3, 38leaves, 3 steps):
2 ArcTan| b x

-bx2+ax"

b (2-n)

Result (type 3, 80 leaves):

’ n
2+/a n/2 1- bx2™" ArcSin Vb X
\/7X s rcsl [ Ja ]

\/F (—2+n) V-bx%2+axn

Problem 420: Result more than twice size of optimal antiderivative.

J -
dx
\/X( bX+aX >

Optimal (type 3, 38leaves, 3 steps):

2Ar‘cTan[—\&]
\/ -bx?+ax"
Vb (2 - n)

Result (type 3, 80leaves):
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2 2 [ Bet pcgig bt
Va x . rcsin| T ]

i \/F(—2+n)\/—bx2+ax”

Problem 421: Result more than twice size of optimal antiderivative.

J(cx)’“ (axj+bx“)3/2d1x

Optimal (type 5, 107 leaves, 3 steps):

- 3 1+m+37n 1+m+37n a xi-n
2bx™" (cx)"+/axI +bx" Hypergeometric2F1|- =, , 1+ , - }/
2 j-n j-n b
axin
(2+2m+3n) |1+
b

Result (type 5, 218 leaves):

2(cx)"[(2+4F+2m-n)x" (axI+bx") (a (2-F+2m+4n) x*TMub (2425 +2m+n) x2"0) 4

axin
b

3a% (J-n)?x23 |1+

. 1 2+4j+2m-n 2+6j+2m-3n axI™"
Hypergeometric2F1[ =, s 5 - /
2 2j-2n 2j-2n b

((2+4j+2m—n) (2+2j+2m+n) (2+2m+3n) yJaxI+bx"

Problem 437: Result unnecessarily involves higher level functions.

! dx
J (a x/3 . p x2/3> 1/3

Optimal (type 4, 988 leaves, 11 steps):
1/3,p2/3) | 1/3
45 a2 (a +2b X1/3> ( M)

a* 45a (a+bx'/3) x¥/3
- - +

/ 3\ 1/3 2 1/3 2/3\1/3
14 - 21/3p3 [14/3 _22/3 [MJ ] (ax1/3+bx2/3)1/3 28b (ax/ +bx/)

aZ
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9 (a+bx/3) x2/3

- |45 3Y4+/2++/3 a*

b (a+bx'/3) x1/3]1/3J
2

1- 22/3 (

7b<ax1/3+bx2/3)1/3 a

a? a?

3 / 3\ 2/3
b (a+bx/3) x1/3 |1/ b (a+b x/3) x1/3
1+22/3 (_J—)_ +2 21/3 _

b (axt/3 + bx273) ]1/3

aZ

aZ

b (arbx/?) x2/2 | 173 2
1 3 923 (J_L] ]

aZ

/ /3\1/3
b [a+b x¥/3| x¥/3
1_*_4/3 _22/3 (__(—)_]

EllipticE [ArcSin [

7 +44/3 /
\/— 2/3 b (a+b x¥/3) x/3 1/3}, " }
1-43 -2 (J—LJ

aZ

/ 1/3
b (a+bx1/3) x2/3
1- 22/3 [

aZ

28  21/3p3 (a+2bx1/3) (ax1/3+bx2/3)1/3
2/3 b (asbx¥/3) x1/2 | 1/3 2
1 e
1/3 1/3\1/3
15 . 33/4 34 |1 _ 22/3 7b(a+bx >X
a2

N

a? a

a2

3 / 3\ 2/3
b (asbx/3) x1/3 |1/ b (a+b x/3) x1/3
1+22/3 (_J—)_ +2 21/3 _

b (ax?+bx?3) ]1/3

aZ

b (asbxt/3) x1/3 )\ 1/3 2
1 3 923 (J_L] ]

b (a+b x/3) x1/3 1/3
1_*_4/3 _22/3 (__(—)_J

aZ

EllipticF [Ar‘cSin [

|, -7+4+3] /

aZ

b (asbx?/3) x/3 | 1/3
1_A/3 _22/3 (__(—)_J
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/: 1/3
b (a+bx¥/3) x1/3
1 - 22/3 (_ J—)_)

aZ

7 25/8p3 5 <a+2bx1/3) (ax1/3'+bx2/3’)1/3

b [a+b x1/3) x1/3 1/3
[1_4/3_22/3 [_J—LJ ]

aZ

Result (type 5, 99 leaves):

[9

(2867 ((a+bx!?) x2/2)12)

1/3

b x1/3
x*/3 Hypergeometric2F1 |

a

-5a2x¥3_abx*3+4b*x+5a? [1+

w |

2 5 b x1/3
> T T T ] /
3 3 a

Problem 438: Result unnecessarily involves higher level functions.

! dx
J (a x1/3 1 b X2/3> 2/3

Optimal (type 4, 487 leaves, 9 steps):

18a(a+bx1/3)x1/3 9(a+bx1/3)x2/3
+

5b2 (axi?.bx23) 27 5b (axt/ s bx2/3)P

+

b (a+bx/3) x1/3

6 21/3 33/4 27"/3 a4
2

1/3}

1/3 / / 2/3
b (a+b x/3] x1/3 b [a+b x¥/3] x¥/3
1+22/3 (_J—)_J +2 21/3 [_

1- 22/3 (

a

a? a?

b(axw3+bwi]26

aZ

b (a+b x?/3] x2/3 ] 1/3] 2
2

1-+/3 - 2273 (

a

/ ;3\ 1/3
b [a+b x¥/3) x¥/3
1_*_4/3 _22/3 (__(—)_J

aZ

EllipticF [Ar‘cSin [

~7+4+/3 /
\/— 2/3 b (a+b x¥/3) x/3 1/3}, " }
1.3 -2 (J—LJ

aZ

1-22/3 [ b (a+b x1/3 x1/3J1/3

2
5b° | - . ~ (ax2bx!?) (axt?bx??)?3

b (arbxt/3) xt/3 | 1/3
[1_4/3_22/3 [__(—)_] ]

aZ

Result (type 5, 98 leaves):
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b x1/3 2/3

a

[9 [—2a2x1/3—abx2/3+b2x+2a2 [1+

U , 1 2 4 bxt/?
x*/3 Hypergeometric2F1| =, =, —, - ] /
3 3 3 a

(507 ((a+bxt?) x2)272)

Problem 453: Result more than twice size of optimal antiderivative.
Jx‘l”“p (9 (ax"+bxP)%dx
Optimal (type 3, 39leaves, 1step):

x P (1+a) (a x" + b xp) 1+q

a(n-p) (1+q)

Result (type 3, 100 leaves):
1

a(n-p) (1+q)

axtPy (a x" +bxp)q

b

ax"Pya ax"P

ax" |1+

x P (1+q) [1 +

+bxP (—1+ [1+

)
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Summary of Integration Test Results

454 integration problems

A - 322 optimal antiderivatives

B - 31 more than twice size of optimal antiderivatives
C - 97 unnecessarily complex antiderivatives

D - 4 unable tointegrate problems

E - Ointegration timeouts



