Mathematica 11.3 Integration Test Results

Test results for the 3071 problemsin "1.1.3.2 (c x)*m (a+b x*n)*p.m"

Problem 240: Result more than twice size of optimal antiderivative.
JXZ (a+bx3)3d1x

Optimal (type 1, 16leaves, 1step):
(a+bx3) 4

12b

Result (type 1, 43 leaves):

a?x3 1 1 b3 x12
+—a’bxb+—ab?x®+
3 2 3 12

Problem 245: Result more than twice size of optimal antiderivative.

3)\3
J(a+bx) ax
X13
Optimal (type 1, 19leaves, 1 step):
(a+bx3>4

12 a x1?

Result (type 1, 43 leaves):

a3 a’b ab? b3

12x12 3x? 2x® 3x%3

Problem 262: Result more than twice size of optimal antiderivative.
JXS (a+bx3)5d1x

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

a (a+bx3)6 (a+bx3)7
- +

18 b? 21 b?

Result (type 1, 69 leaves):

a®x% 5 5 2 5 b5 x21
+—a*bx®+ = a®bixP s —a?bdxP+ —abtx¥®s ——

6 9 6 3 18 21
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Problem 263: Result more than twice size of optimal antiderivative.
JXZ (a+bx3)5d1x

Optimal (type 1, 16leaves, 1step):
(a+bx3) 6

18 b

Result (type 1, 69 leaves):
a°x? s 10 5 1 b5 x18
+—a*bxP+ —atb?x’+ —a?b3x?2+ —ab*x*®+

3 6 9 6 3 18

Problem 270: Result more than twice size of optimal antiderivative.

3\ 5
J<a+bx) dx
X19
Optimal (type 1, 19leaves, 1 step):
(a+bx3>6

18 a x18

Result (type 1, 69 leaves):
a® a*b 5a’b> 10a’b’ Sab* b

18 x18 3 x> 6 x12 9 x° 6x® 3x3

Problem 289: Result more than twice size of optimal antiderivative.
st (a+b x3)8 dx

Optimal (type 1, 53 leaves, 3 steps):
a? (a+bx3)? a(a+bx?)® (a+bx3)™
- +

27 b3 15b3 33 b3

Result (type 1, 108 leaves):

aéx® 2 28 28
+—a’bx?+ —a®b*x¥®+ —a’b3xi®+
9 3 15 9

10 7 28 4 b8 x33
—atptx s —a?b x* s —a?btx¥ + —ab’ x?P+
3 3 27 15 33

Problem 290: Result more than twice size of optimal antiderivative.
st (a+b x3)8 dx

Optimal (type 1, 34 leaves, 3 steps):
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a (a+bx3)9 (a+bx3)16
- +

27 b? 30 b?

Result (type 1, 108 leaves):
a®x® 8 7 56 35 8 7 8 b8 x3°
+ —a7bx9+—a6b2x12+ —a5b3x15+ —a4b4x18+—a3b5x21+ —a2b6x24+ —ab7x27+

6 9 3 15 9 3 6 27 30

Problem 291: Result more than twice size of optimal antiderivative.
sz (a+bx3)8d1x

Optimal (type 1, 16leaves, 1step):
(a+bx3) 2

27 b

Result (type 1, 108 leaves):

atx®> 4 28 14 14 28 4 1 b8 x?7
+—a’bxbf+ —a®b?x®+ —a’b3x12+ —atb*xP+ —atbx¥® i+ —a?b®x?+ —ab’ x*+
3 3 9 3 3 9 3 3 27

Problem 301: Result more than twice size of optimal antiderivative.

3\8
J<a+bx) dx
X28
Optimal (type 1, 19leaves, 1step):
(a+bx3)9

27 a x?’

Result (type 1, 108 leaves):
a8 a’b 4a%b? 28a°b3 14a*b* 14a*b> 28a’b% 4ab’ bl

27 x¥7  3x*# 3x% 9 x18 3 x15 3 x12 9 x° 3x6  3x3

Problem 302: Result more than twice size of optimal antiderivative.

+ 3)8
J<a bX) dx
X31
Optimal (type 1, 40leaves, 3 steps):
(a+bx*)® b (a+bx3)?

30 a x3¢ 270 a% x?¥7

Result (type 1, 108 leaves):
a8 8a’b 7a°b? 8a°b®> 35a*b* 56a*b> 7a’b® 8ab’ bt

30x3° 27 x% 6 x4 3 x4 9 x18 15 x1° 3 x12 9 x° 6 x°&

| 3
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Problem 364: Result unnecessarily involves imaginary or complex numbers.

1
J;m
l+a-bx3

Optimal (type 3, 124 leaves, 6 steps):

2b1/3 x

1+
ArcTan [ 4—%\;;3 ]

Log[ (1 4 a>1/3 _ b1/3 X] LOg[ (1+a>2/3 i <1+ a>1/3 b1/3X+ b2/3 XZ}
- +

V3 (1+a)%b13 3(1+a)%?bl2 6 (1+a)??pt/3

Result (type 3, 124 leaves):

14 2 (-1)1/3p1/3x

;2/31<_1)2/3 —Z\EAr‘cTan[ (1+a)1/3 }_
6 (1+a)??bt/3 =

2Log[(1+a)*?+ (-1)Y? b3 x| +Log[ (1+a)?? - (-1)Y2 (1+a)* P b3 x+ (-1)2 b3 %2

Problem 366: Result unnecessarily involves imaginary or complex numbers.

1
Jicﬂx
-1+a-bx3

Optimal (type 3, 138 leaves, 6 steps):

2b1/3 x

1-

Ar‘cTan[A\;jjﬁ] Log[<17a>1/3+b1/3 x] Log[(lfa)zaf (17a)1/3 bi/3 x + b2/3 x2]
V3 (1-a)*?p3 3 (1-a)??pY/3 ' 6 (1-a)%pt/3

Result (type 3, 124 leaves):

14 2 (_111/3 bl/3 x

! (-1)*? |-2+/3 ArcTan| (-1+2)7 ] -
6 (-1+a)?bl/3 V3

2Log[(-1+a)?+ (-1)*2bY3x] + Log[ (-1+a)?? - (-1)*3 (-1+a)? b 3 x+ (-1)%7 b3 %]

Problem 376: Result unnecessarily involves imaginary or complex numbers.
Jx"x/a+bx3 dx

Optimal (type 4, 275leaves, 4 steps):
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7
+—X
935 b? 187b 17

48 a2x/a+bx> 6ax*vVa+bx3 2
- - + : Ja+rbx®

32/3 _ al/3 b1/3 X + b2/3 XZ

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

32 3¥%4/2+4/3 2% (a3 4 b'3x)

[(1_\/?) al/3 4 bl/3

EllipticF [Ar‘cSin
(143 ) 2t b2 x

|, -7-43]/

935 b7/3 a1/3 (al/3+b1/3x> *a_'—b)@

((1+ﬁ> a1/3+b1/3x)2

Result (type 4, 184 leaves):

3 48a2x 6ax* 2x’
\Ja+bx® |- +

+ +

935p2 187b 17

<_b>1/3x

al/3

- (_b)1/3X+ (_b)Z/sxz
a1/3 aZ/3

-1+

32]'133/4 a10/3 (71>5/6

\/ (71)5/6 _i(-b)¥3x

1/3
EllipticF[ArcSin| T . 1, (-1)*7] /(935 (-b)*? bzw/a+bx3)
3

Problem 377: Result unnecessarily involves imaginary or complex numbers.

Jx3xla+bx3 dx

Optimal (type 4, 251 leaves, 3 steps):

6axVa+bx® 2
SAXNAE X S Jarbx® — |4 334423 a2 (a¥?+ b3 x)

55b 11

2/3 _ 21/3 11/3 2/3 2 1-+/3 ) a3 +pl/3x

2 aTb X b EllipticF[ArcSin| ) ],—7—4ﬁ}/
(23] a2 022 x)? 1473 ] a2 b

1/3 (3173, pl/3
55 p*/3 Gl G X) 2x1a+bx3

((1+\/?) al/3 | pl/3 X)

| 5
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Result (type 4, 168 leaves):

55 b a1/3 a1/3 a2/3

2xVarbx 3arsbr) 4133/4a7/3J(-1)5/6 [‘1+—<_b)mx] Ju L B L

\/_ (_1)5/6 _i(b)¥3x

T ] ()] / (55 ()7 aron |

EllipticF [ArcSin| T
3

Problem 378: Result unnecessarily involves imaginary or complex numbers.
Jxla+bx3 dx

Optimal (type 4, 227 leaves, 2 steps):

Exwa+bx3 +12 3344 24++/3 a(a1/3+b1/3x)
5

a2/3 _ a1/3 pl/3 x | p2/3 y2 o ' (1—\/3 ) al’3? + bl/3 x
EllipticF [ArcSin|

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

|, -7-4+/3] /

1/3 (41/3 |, pl1/3

a at/? +bt>x

5bl/3 ( ) \Ja+bx?
2

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

Result (type 4, 155leaves):

5 al/3 a1/3 aZ/3

_p)1/3 _p)1/3 _p)2/3 2
Ex la+bx3 + 2]-133/434/3\/(_1)5/6 [_1+M \/1+< ) X+< ) X

\/_ (_1)5/6 _i(b)¥3x

S ]|/ s (oo faree

EllipticF [ArcSin|

31/4

Problem 379: Result unnecessarily involves imaginary or complex numbers.
j\/a+bx3

x3

dx



Mathematica 11.3 Integration Test Results for 1.1.3.2 (¢ x)~m (a+b x~n)"~p.nb | 7

Optimal (type 4, 228 leaves, 2 steps):
Varbx?

2+\/? b2/3 (a1/3 4 b1/3 X)

2 x?
2/3 _ 41/3 11/3 2/3 2 1-+/3 ) a3 b3
a2 b XD X ) ipticF[Arcsin| ) ],7774\/?}/
((1+\/?) a1/3+b1/3x)2 (1+\/?) al’? 1 bl/3x

1/3 1/3 b1/3
2 G L) B e

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

Result (type 4, 158 leaves):

Vva+bx3 . J.133/4&]1/”)\/(1)5/6 [1+ (*b)1/3x

2x? al1/3

(—b)l/BX (—b)Z/BXZ
1+ al/3 i a2/3

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

L ]|/ 2 () e

EllipticF [Ar‘cSin [

Problem 380: Result unnecessarily involves imaginary or complex numbers.
J\/a+bx3

6

dx
X

Optimal (type 4, 253 leaves, 3 steps):
Vva+bx3? 3b+va+bx?

5 x° 20 a x?

2/3 1/3 Ki/3 2/3 2
a - a b*/3 x + b%/3 x
334243 b5/3 (a3 4 b1 x) EllipticF|

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

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

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

1/3 1/3 b1/3
], -7-4+/3] / 20a el b ) BN P

((14—\/?) a1/3+b1/3x)2

Ar‘cSin[

Result (type 4, 173 leaves):
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_p)1/3
S 3b )w/a+bX3— i3¥4p% | (-1)°° (_1+< ) x

5x5 20ax? al/3

a1/3 aZ/S

\/1+ (—b)1/3x ) (—b)2/3 2

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

al/3

31/4 s <*1>1/3] /(2032/3 (,b>1/3\/m

EllipticF [Ar‘cSin [

Problem 381: Result unnecessarily involves imaginary or complex numbers.
J\/a+bx3 4

9

X
X

Optimal (type 4, 277 leaves, 4 steps):
Vva+bx3? 3b+va+bx® 21b%2+/a+bx?
- +

8 x8 80 a x° 320 a2 x?

2/3 _ 41/3 41/3 2/3 2
7 33/44/2+\/? bhd/3 (al/3+b1/3 x) a a’? b7 x+ b7 x
((1+\E) a1/3+b1/3x)2

+

(17\5) al/3 | pl/3
+\/?) al/3 L pl/3

EllipticF [ArcSin|

|, -7-4+/3] /

=

1/3 1/3 b1/3
320 a? & (3t x) 2«/a+bx3

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

Result (type 4, 181 leaves):

~40a®-52a’bx3+9ab?x®+21b3x° -

713%4al? (-b)®? xs\/ (-1)°° [1+

(—b)1/3x] .. <_b>1/3x <_b>2/3xz

+
a1/3 a1/3 a2/3

\/_ (_1)5/6 _i(b)¥3x

1/3
" - s (-1)*?] /(320a2x8«/a+bx3
3

EllipticF [ArcSin|




Mathematica 11.3 Integration Test Results for 1.1.3.2 (¢ x)~m (a+b x~n)"~p.nb

Problem 382: Result unnecessarily involves imaginary or complex numbers.

Jx7x/a+bx3 dx

Optimal (type 4, 535 leaves, 6 steps):

60a’x*\Va+bx? 6ax’vVa+bx* 2 m
- + a+bx® +

+ —x8
1729 b2 247 b 19
240> Va+bx? C 120 314+/2 /3 alo3 (a¥/? + b173 x)
172908 [ (1+/3 ] a2 + b2 x|
2/3 _ 41/3 11/3 2/3 2 1-+/3 ] a3 +b3x
aa b e bx EllipticE[ArcSin| ( ) |, -7-4+/3] /
(135 ) a3 b3 (1033 | a5 01
1/3 (g1/3 , p1/3
1729 b%/2 il Gl k) Ja+bx? |+ [80+/2 3%/4a1%/3 (a3, p1/3 )
TG ETTNE
2/3 _ 41/3 p1/3 2/3 y2 1-+/3 ) al3+p1/3x
F b X b X ) ipticF [Arcsin| | ) |, -7-4+3] /
((1+\E) a1/3+b1/3x)2 (1+\/?) al/3 4 pl/3 x

a1/3 a1/3+b1/3x
1729 b8/3 ( ) ; rJa+bx3

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

Result (type 4, 238 leaves):

| 9
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-2 (—b)2/3 (a+bx?) (30a°x*-21abx®>-91b*x?) +

<7b>1/3X

40 (-1)¥333/431/3 | (L1)%6 |14 1L
1) R T

\/1+ (7b>1/3X . (7b)2/3 X2

al/3 32/3

\/ (71>5/6 _i(-bh)Y3x

al/3

/3 EllipticE [ArcSin| ], (1)) + (-1)%/°

31/4

\/_ (_1)5/6 _i(b)¥3x

Sl () |||/ (179 (-0)77 b

EllipticF [ArcSin|

Problem 383: Result unnecessarily involves imaginary or complex numbers.
Jx4x/a+bx3 dx

Optimal (type 4, 511 leaves, 5steps):
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6ax?va+bx3 2 SW‘ 24a2+a+bx3

91b 13 91b5/3((1+\/?) a1/3+b1/3x) '

a2/3 _ a1/3 b1/3 X + b2/3 X2
12 31/4A12_\/? a7/3 <a1/3 +b1/3 X) J

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

(1_\/?) al/3 4 pl/3 x

1443 ) a6 x

|, -7-43]/

EllipticE [Ar‘cSin [

13 (31/3 , pl/3
91 b5/3 al’? (at’? x) 2 [asbx® | - |8+/2 33/4a7/3 (a2 + b3 x|
((1+\/?) a1/3+b1/3x)

13 | et bt

|, -7-43]/

a2/37a1/3 b1/3X+b2/3X2 . . .
EllipticF [ArcSin|

((1+\E) &.'1/3”31/3)()2 (1+ﬁ) al/3 4 pl/3 x

a1/3 (al/s + b1/3 X)
91 b>/3 rJa+rbx3

([1+73) a2 b2 x)?

Result (type 4, 231 leaves):
2vVa+bx® (3ax?+7bx®)

91b

+

b) 1/3 X

8 (71>1/6 33/4 as/s\/ (71)5/6 [1+ (al/s

a1/3 a2/3

\/1+ (—b>1/3x ) <—b>2/3x2

\/ (71)5/67 i(-b)¥3x

al/3

~i /3 EllipticE [ArcSin| — [ (-2)*7]
3

\/_ (_1>5/6 _i(b)¥3x

), ) /(o2 (-0)72 b

(-1)%® EllipticF [ArcSin| e

Problem 384: Result unnecessarily involves imaginary or complex numbers.

JX\/a+bx3 dx
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Optimal (type 4, 487 leaves, 4 steps):
6ava+bx3

2, 3
— X a+bx® + -
7 7 b2/3 ((1+4/3 ) a1/3+b1/3x)

a2/3 _ g1l/3 pl/3 x 4 p2/3 x2
3 31/4ﬂ/27 \/ 3 a4/3 (a1/3+b1/3 X) \I

([1+73) a2 602 x)?

(1_ﬁ) al/3 | pl/3
(1+\/?) al/3 4 bl/3

EllipticE[ArcSin|

|, -7-4v3]|/

al/3 (al/3 1 pl/3 x
7b2/3 ( ) ; a+bx3 + 2\/?33/4 a4/3 (a1/3+b1/3 X)
QT

EllipticF [Ar‘cSin [

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

a2/3 _ al/3 pl/3 x4 h2/3 x2 1-+/3 ) a3 b3
\I ! | | ],7774\/?}/

1/3 (41/3 , wi/3

a a't’? + b3 x

7 b?/3 ( ) \Ja+bx?
2

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

Result (type 4, 218leaves):

5 (-b)13x
Sx2iJavbx® ¢ |2 (-1)V03¥4R53 [ (L) g, L —

7 al/3

+ -i+/3 EllipticE[ArcSin|
al/3 a2/3 31/4

1/3 2/3 U2 7(71>5/6,M7_bl)?
\/1+ (_b> x (_b) x \/ a/ ], (71)1/3} .

\/_ (_1>5/6 _i(b)¥3x

] (|| [ 0 e

(-1)*? EllipticF [ArcSin|

31/4

Problem 385: Result unnecessarily involves imaginary or complex numbers.
J\/a+bx3 4

2

X
X
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Optimal (type 4, 479 leaves, 4 steps):
Va+bx3 3b3+Va+bx?

— + —

x (1043 ) at3 s btix

2/3 _ 41/3 p1/3 2/3 2
3. 3V4.[9_ /3 al/3pl/3 <a1/3+b1/3x)\l a’?-a P b x+ b7 x

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

(1_ﬁ) al/3 | pl/3
(1+\/?) al/3 4 bl/3

EllipticE[ArcSin|

|, -7-4v3]|/

a1/3 <a1/3+b1/3 X)
/ 3 3/4 41/3 1W1/3 (41/3 , |1/3
2 , a+bx +1v2 3% a’"b (a +b X)
((1+\/3 ) a1/3+b1/3x)

EllipticF [Ar‘cSin

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

2/3 _ 41/3 y1/3 2/3 2 1-+/3 ) a3 b3
\Ia a2 b*3 x + b3 x [( ) ],7774\/?}/

al/3 <a1/3+b1/3 X) m
a+bX
2

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

Result (type 4, 214 leaves):

7\/a+bx3 N <1>1/633/4a2/3b\/(1)5/6 B

X

\/1+ (—b)1/3x ) (—b)2/3 2

a1/3 aZ/3

B (71)5/67 i(-b)Y3x

al/3

~i /3 EllipticE[ArcSin| ], (-1)2] +

31/4

\/_ (_1>5/6 _i(b)¥3x

] (|| /(e e

(-1)*? EllipticF [ArcSin|

31/4

Problem 386: Result unnecessarily involves imaginary or complex numbers.
J\/a+bx3 4

X

X5
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Optimal (type 4, 511 leaves, 5steps):
Va+bx? 3b+a+bx3 3b*3+a+bx3

4 x4 8ax 8a((1+*/3)a1/3+b1/3x)

a2/3 _ a1/3 b1/3 X + b2/3 X2
3 31/4ﬂ/27 "/3 b4/3 (a1/3+b1/3 X) \I

([1+73) a2 602 x)?

(1_ﬁ) al/3 | pl/3
(1+\/?) al/3 4 bl/3

EllipticE[ArcSin|

|, -7-4v3]|/

16 a2/3 il Gl k) ~ Vasba? |+ |374p3 (al3 b3y
((1+73 ) a2 22|

2/3 _ 41/3 p1/3 2/3 2 1-+/3 ) al3+bl3x
e b e bX EllipticF[ArcSin[( ) |, -7-4+/3] /
((1+\E) al/3+b1/3x)2 (1+\/?) al/3 4 pl/3 x
1/3 (41/3 | p1/3
42 3?3 Gl Gl d , \Ja+bx?
((1+\/?) a1/3+b1/3x)
Result (type 4, 231 leaves):
~ Va+bx® (2a+3bX’) . 1 <_1>1/633/4 (—b)4/3 (-1)5% -1+ (-b)*°x
8ax* 8al’3/aq+bx3 al/3

1/3 2/3 2 7(71)5/6,%
\/1+ (7b> X (7b) X \/ a ], (71)1/3} .

+ -i+/3 EllipticE[ArcSin|
al/3 a2/3 31/4

\/_ (_1>5/6 _i(b)¥3x

al/3

(-1)%® EllipticF [ArcSin| o ], (-1)Y7]

Problem 394: Result unnecessarily involves imaginary or complex numbers.

JXG (a+bx3)3/2d1x

Optimal (type 4, 296 leaves, 5 steps):
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7
+ +——ax
21505 b? 4301 b 391

432a3x+vVa+bx3 54aZx*\a+bx3 18
- Ja+bx® +

2
—x’ (a+bx3)3/2+ 288 33/44/244/3 a4<a1/3+b1/3x>
23

a2/3 _ al/3 pl/3 y 4 h2/3 y2 (1 -+/3 ) al/3 4+ bl/3 x
EllipticF [Ar‘csin[

((1+\/?) ‘.=\1/3+bl/3x>2 (1+\/?) al/3 4 pl/3 x

|, -7-4v5]|/

1/3 1/3 b1/3
21505 b7/3 2 (a . X> ; \Ja+bx3
((1+\/?) a1/3+b1/3x)

Result (type 4, 195leaves):

\/T 432a3x 54a?x* 52ax’ 2bx®
a+bx

- + + +

21505b% 4301b 391 23

+

(—b)1/3 X

al/3

<—b>1/3x (_b)z/s 2

1+ +
al/3 32/3

288 1 3¥/4a"/3 | (-1)%° [1 +

\/ (71)5/6 _i(-b)¥3x

i 1, (-1)*7] /(21505 (-b)*?b*+/a+bx?

EllipticF [ArcSin|

31/4

Problem 395: Result unnecessarily involves imaginary or complex numbers.

Jx3 (a+bx3)3/2d1x

Optimal (type 4, 272 leaves, 4 steps):

| 15
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54a’xva+bx> 18 2
xVaroXx +—ax4\/m+—x4(a+bx3)3/2—

935b 187 17

2/3 _ 41/3 Kl/3 2/3 y2
36 39/4[2.04/3 a® (P apiiy) |22 PXEDTIX
((1+\/?) a1/3+b1/3x)2

[(1ﬁ) al/3 | pl/3

EllipticF [ArcSin
(1+\/?) al/3 + p1/3 x

J,-7-av3]]/

a1/3 <a1/3 + b1/3 X>
9 b4/3 b 3
35 5 A/ a+bx

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

Result (type 4, 178 leaves):

) <7b>1/3 (a+bx?) (27a’x+10@abx*+55b2x") -

a1/3 a1/3 a2/3

181'133/4310/3\/ (71>5/6 {1+ <_b>1/3x \/1+ (_b>1/3x N (—b)2/3x2

\/_ (_1)5/6 _i(b)¥3x

T () /(535 (0] [avoe

EllipticF [ArcSin|

31/4

Problem 396: Result unnecessarily involves imaginary or complex numbers.
J(a+bx3)3/2 dx

Optimal (type 4, 246 leaves, 3 steps):
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EaXx/a+bx3 +ix(a+bx3)3/2+

55 11

2/3 _ 41/3 Kpl/3 2/3 y2
18 3942013 a? (a3, piix) |22 PEXCDTEX

(1473 ) a2 02 x)?

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

EllipticF [Ar‘cSin
(1+\E) al/3 4+ bl/3 x

|, -7-4v3]|/

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

([1473) a2 b2 x)?

55 b1/3

\Ja+bx3

Result (type 4, 166 leaves):

\/T 28ax 2bx*
a+bx

+

55 11

18]133/437/3\/ (71>5/6 (1+ <_b>1/3X

al/3

+

\/1+ (—b)1/3x . (—b)2/3 x2

a1/3 a2/3

J (71)5/6 i(=b)Y3x
a1/3

31/4 s <*1>1/3] /(55 (7b)1/3\/m

EllipticF [Ar‘cSin [

Problem 397: Result unnecessarily involves imaginary or complex numbers.

b 3\3/2
J(a+ x3) .

x3

Optimal (type 4, 246 leaves, 3 steps):

b 3\3/2
2 datee . larexe)

10 2 x?

2/3  41/3 p1/3 2/3 2
9 334+/2,+/3 ab?/3 (a3 1 b1/ x) a a P b x+ b7 x
((14—\/?) a1/3+b1/3x)2

EllipticF|

(1_ﬁ) al/3 | pl/3

1/3 1/3 b1/3
ArcSin| ],—7—4\/?} / 10 Gl G X) rJa+bx3
(143 ] a2+ b2 x ((1+V/3) a3 b2

Result (type 4, 167 leaves):
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2x? 5 al1/3

s 26x , 0] [, (Bl x ()
PRl NCRLT 9133/461“”*’J<-1>”[‘“ SR

\/_ (_1)5/6 _i(b)¥3x

1/3
EllipticF[ArcSin| " . 1, (-1)*7] /(10 (—b)1/3x/a+bx3)
3

Problem 398: Result unnecessarily involves imaginary or complex numbers.

dx

J(a+bx3)3/2

X6

Optimal (type 4, 247 leaves, 3 steps):
9bva+rbx® (a+bx3)??
- - +

20 x? 5 x>

2/3 _ 41/3 w1/3 2/3 2
9 33/4. /2 /3 b5/3 (a1/3 +bl/3 X) a alm b X+ b7 x ElliptiCF{
((1+\/?) a1/3+b1/3x)2

(17\/?) al/3 4 pl/3 x

(1+\/?) al’3 + b3 x

ArcSin|

o a1/3 (31/3+b1/3X) .
], -7-4+/3] / 20 ((1+ﬁ)a1/3+bl/3x)2 \Ja+bx

Result (type 4, 167 leaves):

_\/a+bx3 (4a+13bx3) . 1 01394413 (Lb)52 | (-1)%% 1. (—b)l/Sx
20 x° 20V a+bx3 al/3
i (b)Y
(_b)l/SX (—b)2/3X2 \/_(_I)S/G_J?ki/:&
1+ + EllipticF[ArcSin| 1, (-1)*7]
a1/3 a2/3 31/4

Problem 399: Result unnecessarily involves imaginary or complex numbers.

Jx7 (a+bx3)3/2d1x

Optimal (type 4, 556 leaves, 7 steps):



Mathematica 11.3 Integration Test Results for 1.1.3.2 (¢ x)”~m (a+b x~n)~p.nb | 19

108a3x2+vVa+bx? 54aZx°a+bx3 18
- \Ja+rbx® o+

+ +——ax®
8645 b? 6175b 475
4./ 3
nCLLMVCRAD. Jrix8 (a+bx3)3/2— 216 - 3V/4+/2-+/3 al¥3 (a'?+ b3 x)
86450% (1++/3 | a2+ b13x| 25
2/3 _ 41/3 11/3 2/3 2 1-+/3 ) a3 :p3x
T2 b X X by iptice [Arcsin| | ) |, -7-4+3] /
((1+\/?) a1/3’+b1/3’x)2 (1+\/?) al/? 4+ b3 x
8645 b8/3 a1/3 (a1/3 + b1/3 X) ; [a 4 bx3 + 144,\/7 33/4 a13/3 <a1/3 + b1/3 X
((1+\/?) a1/3+b1/3x)
2/3 _ 41/3 11/3 2/3 2 1-+/3 ] a3 +b3x
aa b e bx EllipticF[ArcSin| ) |, -7-4+/3] /
(1243 ) a1 i) GEDT

1/3 1/3 1/3
a a +b*°x
8645 b?/3 ( ) ; Ja+bx3

([1043) a2 624

Result (type 4, 253 leaves):
2x2vVa+bx3 (7270a3 +189a2bx3+ 2548 ab2 x% + 1729 b3 x9)
43225 b?

+

b)1/3 X

144 (-1)%¢ 33/4a14/3\/ (-1)%¢ [-1+ (k)X .
a

\/1+ (—b)l/Bx ) (—b)2/3x2

a1/3 a2/3

\/_ (_1>5/6 _i(b)¥3x

al/3

~i+/3 EllipticE[ArcSin| [, (-1)*?]

31/4

\/ (71>5/67 i(=b)Y3x

" 1, (-1)*7?] /[8645 (m)gﬁm

(-1)*? EllipticF [ArcSin|

31/4

Problem 400: Result unnecessarily involves imaginary or complex numbers.

Jx“ (a+bx3)3/2d1x
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Optimal (type 4, 532 leaves, 6 steps):
2 2 + 3 3 + 3
54 a x*Va+bx 18 axE'Wf 216 a°Va+bx

+

.
1729b 247 1729 b5/3 ( (1 +/3 ) al/3 | pl/3 x)

2 (a+bx®)¥? 4+ 108 3V4+/2-+/3 a2 (a'?+b'?x)

19

EllipticE [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 1/3 4 pl/3
1729 b°/2 il bl k) ~ Jarbx® | - 172+/2 3%/4a1 (at2 4 b1 x]
(143 ) a2 4523

1/3 , p1/3
\I a2/3 _ al/3 pl/3 x , p2/3 x2 (1—\/3)a +b*2 x

EllipticF [Ar‘cSin [

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

|, -7-av3]|/

a1/3 (a1/3 + b1/3 X)
1729 b>/3 ; rJa+bx3

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

Result (type 4, 238 leaves):

) (7b)2/3 (a+bx?) (27a%x* +154abx® + 91b% x?) +

<7b>1/3X

36 (_1>2/3 33/4 a11/:-;\/ (_1>5/6 {_1+ 5

\/1+ (—b)1/3x ) (—b)2/3x2

a1/3 aZ/3

_ <71> 5/6 i (7abl/)31/3x

\/3 EllipticE [ArcSin|

e }, (71)1/3} i (71>5/6

\/_ (_1>5/6 _i(b)¥3x

al/3

EllipticF[ArcSin| ]» (-1)*?] /(1729 (-b)*2/a+bx?

31/4
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Problem 401: Result unnecessarily involves imaginary or complex numbers.
Jx (a+bx3)3/2d1x

Optimal (type 4, 508 leaves, 5 steps):

Eaxzx/a+bx3+ 543t varbx’ +
91 91 b2/3 ((1+\/?) al/3 ;. pl/3 x)

ix2 (a+bx3)3/2— 27 3V44\[2_+/3 a7/ (at?+ b3 x)
13

a2/3 _ al/3 pl/3 y 4 h2/3 y2 (1 -+/3 ) al/3 4+ bl/3 x
EllipticE [ArcSin|

((1+\/?) al/e,th)l/s)()2 (1+\/?) al/3 4 pl/3 x

|, -7-4+3] /

a1/3 (31/3 + b1/3 X)

91 b2/3 Na+bx3 |+ [18+/2 33/437/3 (a1/3+b1/3x)
((1+\/?) a1/3'+b1/3'x)2
2/3 _ 41/3 p1/3 2/3 2 1--/3) a3+ pl/3x
G L L EllipticF[ArcSin| ) |, -7-4+/3] /
(1043 ) a1 oo x)? [104/3) o b
o b2 al/3 (al/s L bl/3 x)

b 3
(L3 )asemsa

Result (type 4, 229 leaves):
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32ax? 2bx°

+

91 13

+

\Ja+bx3

(_b>1/3x

18 (_1)1/6 33/4 48/3 _1)5/6 |_1
(-1) (-1) M

a1/3 aZ/B

\/1+ (_b>1/3x ) (_b)z/s 2

al/3

\/_ (_1>5/6_ i(-b)Y3x
. SRR

-i+/3 EllipticE [ArcSin|

\/_ (_1)5/6_ i(-b)¥3x

T / (o2 (-0)72 b

(-1)*? EllipticF [ArcSin| e

Problem 402: Result unnecessarily involves imaginary or complex numbers.

b 3)\3/2
J(a+ x3) x

x2

Optimal (type 4, 504 leaves, 5steps):
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7 7((1+\/?)a1/3+b1/3x) X

27 31/4+/2_+/3 a*3pl/3 (a1/3 + pl/3 x) a?? -al?bl/? x+ b2 x2
([1:73) a2 b2 %)

9 27abl3+/a+bx3 a+bx3)3?
“bx%+/a+bx® + ’ ( )

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

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

EllipticE [Ar‘cSin [

|, -7-4v3]|/

a1/3 (31/3 + b1/3 X)

([1473) a2 022 x)?

14

’a+bx3 + 9\/733/4 a4/3 b1/3 <a1/3+b1/3 X)

=

|, -7-av3]| /

a2/3 _ 31/3 pl/3 y 4 p2/3 x2 -+/3 ) al/3 4+ bl/3 x
EllipticF [ArcSin|

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

1/3 (g1/3 , p1/3
7 ° (a : X) \Ja+bx®

(143 ) a3 bi3x]?

Result (type 4, 228 leaves):

a 2bx?
- =+ )\/a+bx3+

X 7

(7b>1/3X

9 (_1>1/6 33/4 a5/3b\/ (_1)5/6 [_1+ e
a

\/_ (_1>5/6 _i(b)¥3x

al/3

~i+/3 EllipticE[ArcSin| [, (1)) +

31/4

\/ (71>5/67 i(-b)Y3x

L ]| [ e e

(-1)*? EllipticF [ArcSin|
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Problem 403: Result unnecessarily involves imaginary or complex numbers.

dx

J(aerx-”)B/2

x>

Optimal (type 4, 505 leaves, 5 steps):
9b+va+bx3 27b%3a+bx3 (a+bx3)3/2
- +

8 x 8((1+\/?)a1/3+b1/3x) 4 x4

27 3V4[2 /3 al/3pi3 (a2 + bY/2 x) a?? - al? b3 x + b2 x?
((1+\/?) a1/3+b1/3x)2

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

EllipticE [ArcSin
(1443 ) a3 b3

|, -7-43]/

16 al’? (a1/3+b1/3 X> . lasbx® | + |9 33/431/3pa3 (a1/3 +pl/3 X)
((1+\/?) a1/3+b1/3x)

EllipticF [ArcSin|

a2/3 _ q1/3 pl/3 y 4 p2/3 y2 (1—\/?) al’3 + bl/3 x T
-7-4+/3 /
\I ((1+\/?) a1/3+b1/3x)2 (1+\/?) al/?’+b1/3x]J }

1/3 1/3 b1/3
avz | PR s

1+\/? 31/3+b1/3x 2
[{£+V3] )

Result (type 4, 228 leaves):

Varb¥ [2aru1bx) 1 (-1)¥e 32423 (b)‘”BJ (-1)*"° {1*<_birx
a

8 x* 8Va+bx3

_p) 3 p)2/3 2
J“( ) 7x  (-b)"x ~i+/3 EllipticE[Arcsin| > (1)) +

a1/3 a2/3

w
ey
~
» |
—

\/ (71>5/6 _i(-b)Y3x

al/3

(-1)*? EllipticF [ArcSin| ], (-1)*?]

31/4
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Problem 411: Result unnecessarily involves imaginary or complex numbers.

6
ng dx
Va+bx3
Optimal (type 4, 254 leaves, 3 steps):
l6axva+bx3? 2x*+a+bx3

32 2+\E a2 (31/3 Jrb1/3 X)

55 b? 11b

2/3 _ 21/3 1/3 2/3 2 1-+/3 ) a3 b3 x

a a T Xy b7 X EllipticF [ArcSin| ) |, -7-4+3] /
((1+\/?) a1/3+b1/3x)2 (1+\/?) al/3 4 pl/3 x

1/3 (g1/3 4 pl/3
55 . 31/4p7/3 2 (a ! X) ; \Ja+bx3
((1+\/?) a1/3+b1/3x)

Result (type 4, 174 leaves):

_p)1/3 _p)1/3 _p)23 2
+ 32].137/3J<_1>5/6[_1+< | ] J1+< x[0)x
a1/3 a1/3 a2/3

l6ax 2x*

+

55b2 11b

\a+bx® |-

[\/—(—1)5/6_g_b)ﬁ

S )| [ e fa e

EllipticF [ArcSin

31/4

Problem 412: Result unnecessarily involves imaginary or complex numbers.

3
JX— dx
Vva+bx3
Optimal (type 4, 230leaves, 2 steps):
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/ 3
%_ 4 2+\/?a(a1/3+b1/3x)
5
2/3 _ 21/3 141/3 2/3 2 1-+/3) a3 4+pl/3x
2 A Tb X b EllipticF[ArcSin[( ) ],JJW?}/
([104/3) a2 oex)? [104/3) o oo

al/3 (a1/3 4 pl/3
5 . 3l/4p4/3 ( ) \Ja+bx3

((1+\E) a1/3+b1/3x>2

Result (type 4, 158 leaves):

— _p)1/3
2xVva+bx . 4ja4/3\/(1>5/6 (1+< )7 x

5b a1/3

\/1+ (_b>1/3x ) (—b)2/3 2

a1/3 aZ/B

\/_ (_1)5/6 _i(-b)¥3x

1/3
— a 1, (-1)2] /(5 314 (-p) 4 [44 b3
3

EllipticF [ArcSin|

Problem 413: Result unnecessarily involves imaginary or complex numbers.

i T ax
Vva+bx3
Optimal (type 4, 207 leaves, 1step):

a2/3 _ g1/3 pl/3 x 4 p2/3 x2

([1473) a2 022 x)?

22443 (a7 b3

13 | 2t b3 x

EllipticF [Ar‘cSin[
(1+\/?) al/3 + bl/3 x

|, -7-4v5]|/

1/3 (41/3 , pl1/3
a a’?+bt°x
31/4 b1/3 ( ) ’a+bx3

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

Result (type 4, 136 leaves):
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al/3 32/3

21a1/3\/<_1>5/6 [_1+ (’b)1/3x \/1+ <7b>1/3x+ (7}3)2/3)(2
al/3

\/_ <_1>5/6_ i (-b)Y3x

1/3
EllipticF[ArcSin| ” . 1, (1) /(31/4 (-b)¥?+Ja+bx®
3

Problem 414: Result unnecessarily involves imaginary or complex numbers.

i —t ax
x>\ a+bx3
Optimal (type 4, 234 leaves, 2 steps):

~/ 3
7a+7b)(7 4l2+\/? b2/3 (a1/3+b1/3x)

2 a x?

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 ( ) \Ja+bx?

([1473) a2 b2 x)?

Result (type 4, 161 leaves):

al/3 al/3 32/3

2 ax?

_bes_ ib\/(_l)S/s [_1+L1/3X \/1+ (—b)1/3x+ <—b>2/3x2

\/_ (_1)5/6 _i(b)¥3x

e R

EllipticF [ArcSin| "
3

Problem 415: Result unnecessarily involves imaginary or complex numbers.

i — 1 ax
x®Va+bx3
Optimal (type 4, 256 leaves, 3 steps):
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Va+bx® 7bva+bx? f
i + : + 17+ 2++/3 b3 (a1/3+b1/3x)

5ax’® 20 a2 x?

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

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

|, -7-43]/

al/3 (a1/3 4 pl/3
20 314 32 ( ) \Ja+bx®

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

Result (type 4, 170 leaves):

1

60 a2 x> Va+bx3

(_b>1/3x

al/3

~12a*+9abx® +21b2x® +7 i 34 3"/3 (b)5/3x5\/ (-1)%° [1+

1/3 2/3 2 — (-1 5/5_1'1_(—_bl)%
J“(_b) R R NE

EllipticF [ArcSin|
a1/3 a2/3 31/4

Problem 416: Result unnecessarily involves imaginary or complex numbers.

7
in dx
Vva+bx3
Optimal (type 4, 514 leaves, 5steps):
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20ax2vVa+bx? 2x°Va+bx? 80a2+va+bx3
- +

91 b? 13b : 91 b8/3 ((1+\/?) al/3 4 pl/3 x)

a2/3 _ a1/3 b1/3 X + b2/3 X2
40 31/4Al2_\/? a7/3 <a1/3 +b1/3 X) J

((1+\/?) a1/3+b1/3’x)2

(1_\/?) al/3 4 bl/3

(1+ﬁ) al’? 1 b1/3 x

EllipticE [Ar‘cSin [

|, -7-43]/

91 b8/3 al/3 (a1/3+b1/3 X) . ’a+bx3 + 89\/737/3 <a1/3+b1/3x
((1+\/?) a1/3+b1/3x)

EllipticF [ArcSin|

2/3 _ 41/3 11/3 2/3 2 1--/3) a3 4 pl/3x
a a't’? b*? x + b3 x ) + ], —7—4%?} /
(1043 ) a1 oo x)? [104/3) o b

al/3 (g1/3 + pl/3 x
91 314 p%3 ( ) \Ja+bx?

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

Result (type 4, 228 leaves):

) 3(-b)2/3 (a+bx?) (18ax?-7bx) +

_p)V/3 _p)1/3 _p)2/3 2
40 (71>2/3 33/4a8/3\/<1>5/6 [1+ ( a3/3 X] \/1+ < 33/3 X . ( a)2/3 X

\/_ <_1>5/6 _i(b)¥3x

al/3

\/3 EllipticE [ArcSin|

], (_1)1/3} N (_1>5/6

31/4

J (71>5/6 _i(=b)¥3x

al/3

31/4 ], (—1)1/3} /(273 (*b)B/BW

EllipticF [Ar‘cSin [
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Problem 417: Result unnecessarily involves imaginary or complex numbers.

)(4
J — X ax
Va+bx3
Optimal (type 4, 490 leaves, 4 steps):
2x2va+bx3 8a+va+bx?
- +
7b 7b5/3((1+\/?) a1/3+b1/3x)

2/3 _ 41/3 p1/3 2/3 2
4 3V4.2_ /3 a*3 (31/3+b1/3x>\l a’?-a’"b P x+b¥ x

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

1-V3 ) all b3 x

(1+\/?) al’3 + b3 x

EllipticE [ArcSin|

), -7-4v3]|/

1/3 (q1/3 L pl/3
7 b%/3 2 <a ! X> " Ja+bx3 | - |82 a%/3 (a1/3+b1/3x>
((1+\/?) a1/3+b1/3x)

2/3 _ 21/3 1h1/3 2/3 2 1-+/3 ) a3 +b1/3x
T a b X0 X ipticE [Arcsin] | ) |, -7-4+/3] /
((1+\/?) a1/3’+b1/3’x>2 (1+\/?) al/3 4+ b3 x
. 31/4 b5/3 a1/3 (a1/3 + b1/3 X) ,;A;ABA;E,
((1+\/?) a1/3+b1/3x)2
Result (type 4, 221 leaves):
2 3 _p)1/3 _p)1/3 _p)2/3 g2
2x“Va+bx . 8(_1)1/6a5/3\/<_1>5/6 [_1+( ) XJ \/1+< ) X+( ) X
7b a1/3 a1/3 a2/3

al/3

\/_ (_1)5/6 _i(-b)¥3x
-1+/3 EllipticE [ArcSin|

o ], (_1)1/3] . (_1)1/3

_ <_1>5/6 _i(b)¥x

Sl | e e

EllipticF [ArcSin|

31/4
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Problem 418: Result unnecessarily involves imaginary or complex numbers.

J# dx
Va+bx3
Optimal (type 4, 462 leaves, 3 steps):
2vVa+bx? _ 31442 /3 al/3 (a1/3+b1/3x)

p2/3 ((1+\/?) al/3 | pl/3 x)

2/3 _ 41/3 11/3 2/3 2 1-+/3) a3 +b1/3x
a a T Xy b7 X EllipticE{Ar'cSin[( ) |, -7-4+3] /
((1+\/?) a1/3+b1/3x)2 (1+\/?) al/3 1+ bl/3 x
b2/ al/3 (31/3 +bl/3 x) ,—a o | |27 et (a1/3 Y x)
((1+\/?) a1/3+b1/3x)2
2/3 _ 41/3 1/3 2/3 2 1-4/3 ) a3 4+pl/3x
a A b e bx EllipticF[ArcSin[( ) |, -7-4+3] /
((1+\E) a1/3+b1/3x)2 (1+ﬁ) al/3 4 pl/3 x

a1/3 (a1/3 +b1/3 X)
1/4 W2/3 3
Br (1033 ) a2 b3 farex

Result (type 4, 197 leaves):

2 (71)1/6a2/3 (71)5/6 14 (_b)l/sx
al/3

a1/3 a2/3

\/1+ <—b>1/3X ) (—b)2/3x2

\/— (—1)5/6 i (;bl/);ﬁx

-i+/3 EllipticE [ArcSin|

] 1

\/_ (_1>5/6_ i(-b)¥3x

al/3

ot e e

(-1)*? EllipticF [ArcSin]
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Problem 419: Result unnecessarily involves imaginary or complex numbers.

J —tax

x2\/a+bx3

Optimal (type 4, 484 leaves, 4 steps):
Vva+bx3 b3+ a+bx3

_ N _

ax a((1+\5)a1/3+b1/3x)

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

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

31/4 27\5 b1/3 <a1/3 +b1/3 X) J

[(1ﬁ) al/3 | pl/3

EllipticE [ArcSin
(1+\/?) al/3 4+ p1/3 x

|, -7-4+/3] /

1/3 (g1/3 , pl/3
2 32/3 al’”? (a'”? + x) . [a:bx3 |+ |2 b3 (173 1 b1/3 )
((1+\/?) a1/3+b1/3x)

EllipticF [ArcSin|

a2/3 _ a1/3 pl/3 x4 h2/3 x2 (1—\/?) al’3 1 pl/3x T
_7-4+/3
\I((1+\E)al/3+bl/3x>2 (1+\/?)al/3+b1/3x]J ) /

1/3 1/3 1/3
a at’? + b3 x
3174 52/3 ( ) \Ja+bx3

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

Result (type 4, 217 leaves):

Va+bx3 N (—1)1/6b\/(—1)5/6 [_1+ (7b)1/3x

a1/3

\/1+ (—b)1/3x ) (—b>2/3x2

a1/3 a2/3

aXx

\/_ (_1)5/6_ i(-b)¥3x

al/3

-1 /3 EllipticE[ArcSin| s (1)) + (-21)%?

31/4

J_ <_1>5/6 _i(b)¥x

| e e

EllipticF [ArcSin| T
3
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Problem 420: Result unnecessarily involves imaginary or complex numbers.

J; ax
x>Va+bx3
Optimal (type 4, 514 leaves, 5 steps):
va+bx3® 5bya+bx3 5b%3+/a+bx3
- + - +
4axt 8 a% x 8a2((1+\5)a1/3+b1/3x>

g/t ,72 NG (31/3 . X) a2/3 _ al/3 pl/3 x | p2/3 x2
((1+\E) a1/3+b1/3x)2

[(1\5) al/3 | pl/3

(1+\/?) al’3 + b3 x

EllipticE [ArcSin

|, -7-4+/3] /

1/3 (41/3 , p1/3
16 a°/3 2 (a ! X) ; rJa+bx3® | - |5p%3 (a1/3+b1/3x)
((1+\/?) a1/3+b1/3x)

a2/3 _ al/3 pl/3 y 4 h2/3 x2 (1 -+/3 ) al/3 4+ bl/3 x
EllipticF [ArcSin|

, -7-44/3
((1+\/?)a1/3+b1/3x)2 (1+\/?)a1/3+b1/3x] ) /

1/3 1/3 b1/3
4-/2 314553 2 (a ! X) ; Ja+bx3
((1+\/?) a1/3+b1/3x)

Result (type 4, 231 leaves):
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Vva+bx3 (—2a+5bx3)

8 a2 x*

(7b)1/3X
al/3

5 <71>1/6 <b>4/3\/ (71)5/6 [1+ \/1+ (:3/13/3x . (ba>22//33x2

\/ (71)5/67 i(=b)¥3x

al/3

] (1

-1+/3 EllipticE [ArcSin|

al/3

(-1)*? EllipticF [ArcSin| T s (-1)*?] /[8 314343 \Ja+bx®
3

\/_ (_1>5/6 _i(b)¥3x

Problem 428: Result unnecessarily involves imaginary or complex numbers.
X6
Ji dx
(a+bx3)??

Optimal (type 4, 251 leaves, 3 steps):

2% 16x/a+bx?
- . P XA 13p0244/3 a (a3 613 x)
3bva+bx3 15b?

EllipticF [Ar‘cSin [

a2/3 _ al/3 pl/3 y 4 h2/3 x2 1- \/?) al’3 + b3 x
\I ((1+\E) a1/3+b1/3x)2 (1+\/?) al/3 4 pl/3 x

|, -7-4v3]|/

al/3 (31/3 + pl/3 X)

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

15 31/4 b7/3

" Ja+bx3

Result (type 4, 161 leaves):
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<7b>1/3 X
al/3

(—b)1/3x (7b)2/3X2
1+ al/3 " a2/3

6 (-b)*>x (8a+3bx?) -32:‘133/4a4/3J (-1)°° (_1+

\/_ (_1)5/6 i (-b)¥/3 x

31/4 ik I <_1>1/3] /(45 (—b)7/3 W)

EllipticF [Ar‘cSin [

Problem 429: Result unnecessarily involves imaginary or complex numbers.

3

X ax
j(a+bx3)3/2

Optimal (type 4, 229 leaves, 2 steps):

_27X+ 4+/2+3 (a1/3+b1/3 x)
3bva+bx3
2/3 _ 41/3 11/3 2/3 2 1-4/3 ) a3 4 pl/3x
2 aTb X b EllipticF[ArcSin| ) |, -7-4+/3] /
(1043 a1 oo x)? [104/3) o b

al/3 (al/3 1 pl/3 x
3. 31/4p*3 ( ) \Ja+bx®

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

Result (type 4, 151 leaves):

a1/3 a2/3

_p)1/3 _p 232
6(_b)yax_HBgMamJ(_1>5/6 _ J1+< ) x [0

\/_ (_1)5/6 _i(b)¥3x

T ()| [ (o) ar e

EllipticF [ArcSin|

31/4

Problem 430: Result unnecessarily involves imaginary or complex numbers.

N S
J(a+bx3)3/2
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Optimal (type 4, 232 leaves, 2 steps):

2 2 (b

3ava+bx3
2/3 _ 41/3 11/3 2/3 2 1-+/3 ) a3 b3
a2 b XD X ) ipticF[Arcsin| ) ],7774\/?}/
((1+\/?) a1/3+b1/3x)2 (1+\/?) al’? 1 bl/3x

14 1 a1/3 <a1/3 + b1/3 X) .
3 . 3Y4 3 bl 5 A/a+bx

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

Result (type 4, 154 leaves):

_p)1/3 _b)2/3 g2
6(b)1/3x+2133/4a1/3\/(1)5/6 Ju( ) X+( |
a1/3 a2/3

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

L 2] |/ [sa (02 e

EllipticF [Ar‘cSin [

Problem 431: Result unnecessarily involves imaginary or complex numbers.

1
J—dlx
x3 (a+bx3)3’/2

Optimal (type 4, 255 leaves, 3 steps):

2 7va+bx3
- + - |74/ 2++/3 b¥? (a2 + b3 x]
3ax*Va+bx3 6a*x?

a2/3 _ a1/3 p1/3 x | p2/3 y2 o ' (1—x/3 ) al’3? + bl/3 x
EllipticF [ArcSin|

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

), -7-43]/

1/3 (41/3 , 11/3
a a2 +b'>x
6 31/43a? ( ) rJa+bx3

([(1473 ] a2 b3x)?

Result (type 4, 170leaves):
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b3 b3 p)2/3 2
—3(—b)1/3<3a+7bx3)—71'133/4a1/3bxz\/<—1>5/6[—1+()XJ \/1+< ) X+( ) e

a1/3 a1/3 a2/3

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

al/3

e ) e e )

EllipticF [Ar‘cSin [

Problem 432: Result unnecessarily involves imaginary or complex numbers.

1
j—dlx
X8 (a+bx3)3/2

Optimal (type 4, 277 leaves, 4 steps):

2 13+a+bx?> 9lb+a+bx3
- + +
3ax5Vasbx® 15 a% x° 60 a* x*

01213 b%/3 (a1 b3 x

-

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

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

13 | al3 b3 x

EllipticF[A“Si“[(l V3 ) 8t b
+ ar’ T+ X

], -7-4+3] /

1a s a1/3 <31/3 +b1/3 X) .
60 3" a ((1+ﬁ) 31/3+b1/sx)2 \Ja+bx

Result (type 4, 183 leaves):

3(-b)*?(-12a2+39abx?>+91b2x®) +

al/3 al/3 32/3

k) 1/3 k) 1/3 k) 2/3 2
91133/4a1/3b2x5\/<—1>5/6 [_1+ ( b) XJ \/1+ ( b) X+ ( b) X

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

1/3
L )|/ amea ()b
3

EllipticF [Ar‘cSin [
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Problem 433: Result unnecessarily involves imaginary or complex numbers.

7

B S
J(a+bx3)3/2

Optimal (type 4, 511 leaves, 5steps):
2x° 20x?>+a+bx3 80a+a+bx3
- + - +
3bva+bx? 21b? 21b8/3((1+\/?) a1/3+b1/3x)

2o ,72 T3 at (al/s . a2/3 _ al/3 pl/3 x 4 p2/3 x2
((1+\/?) a1/3+b1/3x)2

N

=

( 7\5) al/3 4 pl/3 x

(1+\/?) al’3 + b3 x

EllipticE [ArcSin|

|, -7-43]/

1/3 1/3 | pl1/3
7 33/4 b8/3 a (a + X> ; [a+bx3 _ 80'\/?34/3 (a1/3+b1/3 X)
((1+\/?) a1/3+b1/3x)

a2/3 _ q1/3 pl/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

|, -7-4+3] /

1/3 1/3 b1/3
21 31/4p3/3 il Gl k) ~ asbx
([1:73) a2 524

Result (type 4, 221 leaves):
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2|3 (-b)*?x* (10a+3bx?) +

(7b)1/3 X

40 (-1)%2334a%3 | (-1)%¢ |14
(-1) R

\/1+ (—b)1/3x ) (—b)2/3x2

al/3 32/3

\/ (71>5/6 _i(-b)Y3x

al/3

\EEllipticE[Ar‘cSin[ "™ L (71)1/3] . (71>5/6
3

J_ (_1>5/6 _i(b)¥3x

al/? 1, (_1)1/3} /(63 <_b>s/3\/m

EllipticF [ArcSin|

31/4

Problem 434: Result unnecessarily involves imaginary or complex numbers.

X4
et

Optimal (type 4, 487 leaves, 4 steps):
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2 x2 8vVa+bx3
- +
3bva+bx3 3b5/3((1+\/?) a1/3+b1/3x)

2/3 _ 41/3 K/l1/3 2/3 2
4ma1/3 (a1/3+b1/3 x) a al’? bt/3 x+b%3x
((1+\/?) al/3+b1/3x)2

(1_\/?) al/3 4 bl/3

(1+ﬁ) al’? 1 b1/3 x

EllipticE [Ar‘cSin [

|, -7-43]/

1/3 (a1/3 | pl/3
33/4 h5/3 a (a * X) - /a+bx3 " S\Ea1/3 (a1/3 + bl/3 X)
((1+\/?) a1/3+b1/3x)

=

B \/?) al/3 4 pl/3 x
EllipticF [ArcSin|

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

\I a2/3 _ 31/3 pl/3 y 4 p2/3 y2 ( |, -7-4+/3] /

1/3 1/3 1/3

a at’? + bt x

3. 3Y/4p3/3 ( ) Ja+bx3
2

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

Result (type 4, 216 leaves):
1

9b+a+bx3

_4\5/6 [ 41/3 . (_ph)\1/3
2 |-3x%+ ! 4(‘1>1/633/432/3\/( 1> ( i +< b> X) \/1+ (7b)1/3x+ (7b)2/3x2

(_b)Z/B al/3 al/3 a2/3

\/_ (_1>5/6 i(h)Y3x

/
al/3

-1+/3 EllipticE[ArcSin|

Jo (1))

31/4

\/ (71>5/67 i(-b)Y3x

al/3

e MEIRY

(-1)*? EllipticF [ArcSin|
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Problem 435: Result unnecessarily involves imaginary or complex numbers.

B
J(a+bx3)3/2

Optimal (type 4, 489 leaves, 4 steps):
2 x? 2\a+bx3
3ava+bx3 3ab2/3((1+\/?)a1/3+b1/3x)

+

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

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

2.3 (a¥34b1x)

13 | et btix

(1+\/?) al’3 + bl/3 x

EllipticE [ArcSin|

|, -7-4+/3] /

1/3 (q1/3 . pl/3
33/4 52/3 p2/3 a (a + X> - la+bx® | - |2 V2 (al/s +pl/3 X)
((1+\/?) a1/3+b1/3x)

=

a2/3 _ 3ql/3 pl/3 y 4 p2/3 y2 ( -4/3 ) al’3 + bl/3 x
EllipticF [ArcSin|

, 7 a3
((1+\/?) a1/3+b1/3x)2 (1+\/?) al/3+b1/3x] 7-4 } /

1/3 1/3 b1/3
3 31/4 a2/3 b2/3 a (a * X) ; a+bx3
([14v3] a2 bx)

Result (type 4, 212leaves):
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1

9ava+bx3
5/6 1/3
o o o i S . R PO L SR
<_b>2/3 al/3 al/3 32/3
\/_ (_1>5/s_ i(-b)Y3x
1/3
/3 EllipticE [ArcSin| o ’ ], (-1)¥3] +

al/3

\/_ (_1>5/6 _i(b)¥3x

(-1)°'® EllipticF [ArcSin| ], (-1)*?]

31/4

Problem 436: Result unnecessarily involves imaginary or complex numbers.

J;dx
x2 (a+bx3)3/2

Optimal (type 4, 513 leaves, 5steps):
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2 5va+bx3 5b3+/a+bx3
- +

3axVa+bx3 3a%x 3a2((1+\/?)a1/3+b1/3x)

2/3 _ 41/3 K/41/3 2/3 2
5mb1/3 (a3 + b3 x) a av’? b3 x+ b7 x
((1+\/?) al/3+b1/3x)2

(1_\/?) al/3 4 pl/3 x

(1+ﬁ) al’? 1 b1/3 x

EllipticE [Ar‘cSin [

|, -7-43]/

33/4 55/3 al’? (a1/3+b1/3 X> - laibx3 |+ 5-/2 bl/3 (al/3+b1/3 X)
((1+\/?) a1/3+b1/3x)

=

EllipticF[ArcSin| |, -7-4+/3] /

a2/3 _ a1/3 p1/3 x | p2/3 y2 ( - \/?) al’3? + b1l/3 x
J (1043 ] a3 bt [104/3) o b

1/3 1/3 1/3

a at’? + bt x

3. 314553 ( ) \Ja+bx?
2

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

Result (type 4, 226 leaves):

(_b>1/3x

-3 (-b)*? (3a+5bx*) -5 (-1)*? 33/4a2/3bx\/ (-1)°° (-1+ iy
a

5/6  i(-b)Y/3
(—b)1/3x (—b)2/3x2 \/‘<‘1> VA ’ 13
1+ + /3 EllipticE |[ArcSin| 1> (-1)*°] +
a1/3 a2/3 31/4

\/ (71)5/67 i(-b)¥3x

T /(o2 (-0)72x[arbr |

(-1)*/® EllipticF [ArcSin|

31/4

Problem 437: Result unnecessarily involves imaginary or complex numbers.

1
j—dlx
x5 (a+bx3)3/2

Optimal (type 4, 535 leaves, 6 steps):
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2 11+vVa+bx> 55b+a+bx3
_ + _
3ax4'\/a+bx3 12a2X4 24a3X

55b%3/a+bx>
24 33 ((1+ﬁ) al/3 4 pl/3 x)

552 V3 b3 (a3 b1

EllipticE [ArcSin|

2/3 _ 51/3 11/3 2/3 2 1-+/3 ) a3 :p3x
a at’? b2 x+ b7 x ) ],_7_4\/?} /
((1+\/?) a1/3+b1/3x>2 (1+\/?) al/3 4+ bl/3 x

a1/3 a1/3 +b1/3X
16 33/4 a8/3 ( ) ; a+bx3 _ |55 b4/3 <a1/3+b1/3x
([1:73) a2 pox)?

EllipticF [ArcSin|

a2/3 _ 31/3 pl/3 y 4 p2/3 y2 (1—\/?) al/3 1+ bl/3 x T
, -7-4+~/3 /
\I((1+ﬁ)a1/3+b1/3x)2 (1+\/?)a1/3+b1/3x] }

al/3 (al/3 4 pl/3
12+/2 3174 a8/3 ( ) ; \Ja+bx3
((1+\/3)a1/3+b1/3x)

Result (type 4, 241 leaves):

3 (7b)2/3 (-6a?+33abx®+55bx8) +

55 (1] bJH 2 2 J 0% (0]

a1/3 al/3 a2/3

\/_ <_1>5/6 _i(b)¥3x

al/3

/3 EllipticE [ArcSin| ], (-1)*?] + (-1)°

31/4

\/ <7l>5/6 _i(-b)Y3x

1/3
EllipticF[Ar‘cSin[ Ta °~ ], (,1)1/3} /(72 a3 (,b)2/3 X4Ja+bxs)
3
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Problem 446: Result unnecessarily involves imaginary or complex numbers.

X6
J Vi3
Optimal (type 4, 136 leaves, 3 steps):

16 2
= xA1ex3 + —xP 1+ X3
55 11

dx

Cx a2 .
321/2+4/3 (1+x)\|1x+x EllipticF[ArcSin[m},74\/?}/

(1+\/?+X)2 1+\/?+X

55 31/4 1;)(2 1+X3
(1 + ﬁ + X)

Result (type 4, 108 leaves):
1

1651+ x3

2 3X(83X3+5X6)+16<1)1/633/4\/(1>1/6((1>2/3+X) \/1+(—1)1/3x+(—1)2/3x2

EllipticF [ArcSin

[v—<—1>“ (TR (_1>m]]

31/4

Problem 447: Result unnecessarily involves imaginary or complex numbers.

X3
J Viex3d
Optimal (type 4, 120leaves, 2 steps):

_ 2 _
%X\/1+X3 - 4a2+4/3 (1+x) o Loxext EllipticF[ArcSin[@],—7—4\/?] /
5 (1+\E+x>2 1+\/?+x

dx

5o3ve | 1T 100
2
(1+\/3 +X)

Result (type 4, 100 leaves):
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1

m 6 (x+x4) -4 (-1)° 33/4\/_ (-1)%e ((—1)2/3+x)

J1+ (1) %+ (-1)23 % EllipticF[Ar‘cSin[\/_ (_1)351//i(1+x) ], (-1)¥?]

Problem 448: Result unnecessarily involves imaginary or complex numbers.

j ! dx
Vi+x3
Optimal (type 4, 103 leaves, 1step):

_ 2 _
24/2++/3 (1+x)\|1x+x2 EllipticF[Ar‘cSin[m},—7—4\/?}/

(1+\/?+X) 1+\/?+X

31/4 —1+X . 1+x°
(1+\/?+X)

Result (type 4, 88 leaves):

2 (_1>1/6\/_ (_1)1/6 ((—1)2/3+x)

1

31441453

J1+ (1) %+ (-1)23 % EllipticF[Ar‘cSin[\/_ (_1)351/;(1+X> ], (-1)¥?]

Problem 449: Result unnecessarily involves imaginary or complex numbers.

J;dx

X313

Optimal (type 4, 122 leaves, 2 steps):

~/ 3 _ 2 _

R NPT (1+x) LEllipticF[Ar‘cSin[@],—7—4\/?]/
2 x2 (1+ﬁ+x)2 1++/3 +x

2 3b4 —1+X 1+x3
2
(1+\/3 +X)

Result (type 4, 104 leaves):
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_; 3:3%x3 4 <_1>1/6 33/4X2J_<_1>1/6 ((_1>2/3+X)
6x21+x3

[\/_(_1>5/6 <1+x) ], (_1)1/3}

J1+(-1)Y2x+ (-1)%? x? EllipticF [ArcSin o

Problem 450: Result unnecessarily involves imaginary or complex numbers.

j I .
x6V1+x3
Optimal (type 4, 138 leaves, 3 steps):

\/1+X3 7\/1+X3
- +
5 x5 20 x2

+

_ 2 B
72++/3 (1+x)J1X+X EllipticF[ArcSin[m],74\5]/

(1+\/?+X)2 1+\E+X

20 31/4 1;)(2 1+X3
(1 + \/? + X)

Result (type 4, 110 leaves):
1

60 x°V1+x3

~124+9%3 +21x8+7 (-1)Y/° 33/4x5\/— (-1)/° ((-1)2/3+x) J1+(-1) %+ (-1)23 %

EllipticF [ArcSin
31/4

N—(—w“ (o], (_l)m]]

Problem 451: Result unnecessarily involves imaginary or complex numbers.

X7
J Vi+x3
Optimal (type 4, 262 leaves, 5 steps):

dx
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20 2 801 +x3
1 s 1 s — 18
91 13

91 (1+\/?+x)

|, -7-4v3]|/

1-x+x2 1-v3 +x
40 3V4+\2-+/3 (1+X)\l+2 EllipticE[Ar‘cSin[L

(1+\/?+X) 1+4/3 +x

1+X 3
oL | ————— 1+ |4
(1+\/3 +x)

802 (1+x) ﬁ EllipticF[Ar‘cSin[%}, ~7-4+/3]

91 31/4 '1+X2 “/1+X3
(1+x[§7+x)

Result (type 4, 145leaves):
1

2731+ %3

2 (3% (1+3%) (-10+7 %) - 40 33/4\/—<—1>1/6<<—1)2/3+x) J1+ (-1)Y2xs (-1)23 52

-7 (1]

31/4

] (1)

[\/? EllipticE [ArcSin|

(-1)%¢ EllipticF[Ar‘cSin[\/_<_1)3i//i(1+x> ], (1)1/3]]]

Problem 452: Result unnecessarily involves imaginary or complex numbers.

X4
J Vi+x3
Optimal (type 4, 246 leaves, 4 steps):

dx
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2 2 5 8V1+x?
7X 1+x 7(1+\/?+X)+

|, -7-4v3]|/

_ 2 _
4 3V4./2_+/3 (1+x) _Loxexd EllipticE{Ar‘cSin[m
(1+\/?+x)2 1+/3 +x

1+Xx 3
7 T 1+x -
(1+\/3 +X)

82 (1+x) /ﬁ EllipticF[Ar‘cSin[%], ~7-4+/3]
7 34 [ lx L [953
(1+\E+x)z

Result (type 4, 138 leaves):

3x% (1+%%) + 4 33/4J- (-1)° ((-1)2/3+x)

1

21+/1 + %3

2

[\/_ (_1)5/6 (1+x) 1, <_1>1/3] .

Ji+(-1)Pxe (-1)22 ¢ e

/3 EllipticE[ArcSin

(-1)°° EllipticF [ArcSin o

[w—l)” TRy <_1>m]]]

Problem 453: Result unnecessarily involves imaginary or complex numbers.

J X dx

ViexE

Optimal (type 4, 224 leaves, 3 steps):
241+ x3

1+ \/? + X

_ 2 _
3144243 (1+x)\|1x+x EllipticE[Ar‘cSin[m},—7—4\/?}/

(1+\E+X)2 1+\/?+X

1-x+x2 . . . 1-4/3 +x 7 _
\l . 22 <1+x) | 7@@9()2 ElllpthF[APCSln[hﬁﬂ], 7 4\/?]
I S 3

1+x +
2
(1443 +x 31/4 Lx 13

(1+ 3 +x)
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Result (type 4, 123 leaves):

_31/4\/11+—X32J— (_1>1/6 ((_1>2/3+X) \/1+ (_1)1/3)(+ (_1>2/3X2

\/_ (_1>5/6 <1+X> ], (_1)1/3} N

[\/? EllipticE [ArcSin|
31/4

[\/_ (_1)5/6 (1+X> ]’ (71>1/3]

31/4

(-1)°° EllipticF [ArcSin

Problem 454: Result unnecessarily involves imaginary or complex numbers.

J _ v

x2 /1 +x3

Optimal (type 4, 238 leaves, 4 steps):
\/1 +x3 \/1 +x3

+ —

X 1+4/3 +x
_x 4 X2 -
3 V3 (1ex) | EllipticE[ArcSin[m}, ~7-4+/3] /
(1+\E+X)2 1+\/?+X
1-x+x2 . . . 1-4/3 +x 5
— V2 (1+x) ,7(1+\/?+x)2 E111pt1cF[Ar‘c51n{1+ﬁ+x], 7-4+/3]
2 | —————— 1+ |+
(1+\E+x)2 314 Lx T3
2

(1+\/?+X)

Result (type 4, 138 leaves):

1

341+ x3

3 (1+%3)

_ —33/4\/—(—1)1/6((—1)2/3+x)

X

(7 oy

/3 EllipticE [ArcSin| e ], (_1)1/3} .

J1+ (1) %+ (-1)22

(-1)%® EllipticF[ArcSin[\/_ <_1>;/; (1) ], (-1)*] ]]

Problem 455: Result unnecessarily involves imaginary or complex numbers.

1
Ji dx
x>V 1+x3
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Optimal (type 4, 262 leaves, 5steps):
V1iex3  54/14x3 5/1+x3

- +

4 x* 8 x 8(1+\/?+X)
_ 2 _
5 39432 V3 (14x) | EllipticE[ArcSin[@],—7—4\/?]/
(1+\/?+x)2 1+\/?+x
5(1+x) Lo ElllpthF[Ar‘cSm[@] —7—4\5]
1 (1+ +) 1+ 3+X
+ X 3
16 _—— 1+Xx -
J(l*ﬁ*x)z 42 314 Viexd
1+VF7+X

Result (type 4, 145leaves):

1

241+ X3

3(1+%3) (-2+5%°)

: i5 33/4J—(—1)1/6((—1)2/3+x)

X

()7 @y

31/4

\/1+ ~ 1/3 ( 1)2/3 X2

/3 EllipticE [ArcSin|

Jo (1)) +

(-1)%° EllipticF [ArcSin

[J—<—1>5/6 (o] ) <1>“1]]

31/4

Problem 464: Result unnecessarily involves imaginary or complex numbers.

X6
JW
Optimal (type 4, 152 leaves, 3 steps):

——6X\/1—X3 —ix4x/1—x3 -

dx

|, -7-av3]|/

2 — —
32+/2+4/3 (1-%) LXZEllipticF[Ar‘cSin[@
TEEN LT x

55 . 31/4 o ex 1-x3
(1+\/?—X)2

Result (type 4, 93 leaves):
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1

1651 - x3

2 3x(-8+3x7+5x°) +

-(-1)*°-1ix

1613%4./ (-1)%® (-1+x) ~/1+x+x> ElLipticF[ArcSin| e ], (-1)*?]

Problem 465: Result unnecessarily involves imaginary or complex numbers.

3

j X dx

V1-x3

Optimal (type 4, 134 leaves, 2 steps):

—Ex 1-x3 -

5
1+x+x2 L L 1-+/3 -x

4~/2+/3 (1-x) | ——— ElllpthF[Ar'cSm[i],—7—4\/?]/
(1+\/?—X)2 1++/3 -x

s5o3ve | 17X 1
(1+\/?—X)2

Result (type 4, 86 leaves):

2 [3x (—1+x3) "

151 - x3

213%4.[(-1)%% (-1+x) /1+x+x> EllipticF[ArcSin|

B TR

Problem 466: Result unnecessarily involves imaginary or complex numbers.

J ! dx
Vi-x3
Optimal (type 4, 115leaves, 1step):

| 122++/3 (1-x) 1+X+X2EllipticF[Ar‘cSin[l_\/?_x},—7—4\/?}/
(1+\/?—X)2 1++/3 -x

31/4 17X_2 1-x3
1+4/3 —x)

Result (type 4, 73 leaves):




Mathematica 11.3 Integration Test Results for 1.1.3.2 (¢ x)”~m (a+b x~n)~p.nb | 53

5/6 _ 1y

(-1
! 21~/ (-1)%% (-1+x) \/1+x+x? EllipticF[Arcsin| )

- - 1 1/3
31/4 1- X3 31/4 ] ) ( ) }

Problem 467: Result unnecessarily involves imaginary or complex numbers.

J o
VI
Optimal (type 4, 136 leaves, 2 steps):

Nemmvs 2 _ _
X Waivm (1ox) | EllipticF[Ar‘cSin[@],—7—4\/?] /
2 x2 (1+ﬁ,x)2 1++/3 - x

2 31/4 1;)(2 17X3
(1+\/3 —x)

Result (type 4, 90 leaves):

-3+3x3+

6x2vV1-x3

(11576 _
1334 (-1)¥ (-14x) x2+/1+x+x* EllipticF [ArcSin| 1) "-tx ], (-1)*?]

31/4

Problem 468: Result unnecessarily involves imaginary or complex numbers.

j I R

x6/1-x3

Optimal (type 4, 154 leaves, 3 steps):
V1-x3 74/1-x3

5 x5 20 x2

772++/3 (1-x) 1+X+XzEllipticF[ArcSin[m],74\5]/
(1+\/?—x)2 1++/3 -x

29  3l/4 _o1-x 1-x3
(1+\/?—X)2

Result (type 4, 95 leaves):
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1

60 x°V1-x3

713%4.[(-1)%% (-1+x) x®/1+x+x? EllipticF[ArcSin|

[-12-9x3+21x6+

T

Problem 469: Result unnecessarily involves imaginary or complex numbers.

X7
j Vi-x3
Optimal (type 4, 294 leaves, 5 steps):

801 -x3 20 f 2 /
—_—)(2 1_)(3_—)(5 1_)(3_
91 13

91 (1+\E—x)

dx

40 3Y44/2-4/3 (1-x) Ctexexd EllipticE[Ar‘c:Sin[l_\/?_x},74\/?}/
(1+\/?—X)2 1+\/?—X

o1 | X fie |,
(1+\/?—X)2

802 (1-x) /(lléi"x)z EllipticF[ArcSin[?%}, ~7-4+/3]

91 34 | X — 1.3
(1+\/?7X)2

Result (type 4, 144 leaves):

ﬁz 33 (-1+%%) (10+7x3) +40 (-1)Y/63%4 [ (21)%® (~1+x)
- X
(156
m ~i+/3 EllipticE [ArcSin| ( 3)1/4 L 1, (-1)*2] +
(156 _ 4
(—1)1/3 EllipticF[ArcSin| ( 3)1/4 - B (—1)1/3]]]

Problem 470: Result unnecessarily involves imaginary or complex numbers.

X4
J dx
Vvi1-x3
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Optimal (type 4, 276 leaves, 4 steps):

8Vi-x 2, ;
— =2 J1-x -
7 (143 -x) 7
2 _ —
2 342 3 (1ox) | X EllipticE[ArcSin[@],—7—4\/?]/
(1++3 -x)° 143 -x
V0 [ S R
(1+\E—x)2

82 (1-x) ,ﬁﬂi)z EllipticF[Ar‘cSin[f%], -7-4+/3]

7 34 [ X 13
(1+\/?7X)2

Result (type 4, 137 leaves):

2 [3x (1+x%) 44 <_1>1/6 33/4 (_1>5/6 (-1+x)
211 -x3 \/
1156 5
m ~i+/3 EllipticE [ArcSin| ( )1/4 . 1, (-1)Y°] +
3
e T
(-1)*? EllipticF [ArcSin| Jua I» (-1)*?]

Problem 471: Result unnecessarily involves imaginary or complex numbers.

j X dx
Vi-x3
Optimal (type 4, 252 leaves, 3 steps):
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2vV1-x3
1+\/?—X
2 —_ —
e V3 (1ox) | EllipticE[Ar‘cSin[@},—7—4\/?}/
(1+\/?—X)2 1+\/?—x
_ 1ex+x2 . . . 1-+/3 -x 5
- 2+/2 (1-x) /(hﬁ_x)z ElllptlcF[Ar‘cSln[hﬁ_x], 7-4+/3]
e 1-x3 |+
(1+\/?—x>2 31/4 1-x 1_x3
(1+\/?7X)2

Result (type 4, 122leaves):

() 1) T ((1ex) f1exex?

31/4 1_X3

. . ‘ . _ (—1)5/6—JiX
[Jm/?ElllptlcE[Ar‘cSm[ o ], (-1)°] +

155 ;
(-1)*? EllipticF [ArcSin| < 3>1/4 1 s (-1)*?]

Problem 472: Result unnecessarily involves imaginary or complex numbers.

J; dx
x2V1-x3
Optimal (type 4, 270 leaves, 4 steps):
V1-x3 V1-x3
- - +
1++/3 -x X
2 _ _
e V3 (1) | EllipticE[ArcSin[@},-7-4ﬁ}/
(1+\/?—X)2 1++/3 -x
_ 1+x+x2 0 s 3 1-v3 -x _7 _
— \/?(1 x) ,4(1”54)2 ElllpthF[APCSln[Lhﬁ_x], 7 4\/?]
2 | —————— 1% | -
(1+\/?—x)2 31/4 _1-x 1-x3
<1+\/?7X)2

Result (type 4, 133 leaves):
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1 [3(1+x3) +(_1>2/333/4\/(_1)5/6 (_1+X)

3/1-x3

A1+ x+x2

X

-(-1)*°-1ix

31/4

\/3 EllipticE [Ar‘cSin[ ], <_1)1/3] +

-(-1)*°-1ix

T g

(-1)%°EllipticF [ArcSin]

Problem 473: Result unnecessarily involves imaginary or complex numbers.

J o

VI

Optimal (type 4, 294 leaves, 5steps):
5vV1-x3 Vi-x3 54/1-x3

+

8(1+\/?—X) 4x* 8 x

2 — -
5.3Y442-+/3 (1-x) S Aexext EllipticE[Ar‘cSin[@],—7—4\/?]/
(143 -x)* 1443 -x
5(1-x) |22 EllipticF[ArcSin[ 2], _7_4/3]
1_x (1+ﬁ,x)2 1+4/3 -x
3
16 | ————— J1-% | -
(1+\/?—x)2 4ﬁ31/4 _1x 4/17)(3
(1+\/377X)2

Result (type 4, 145leaves):

1

24 x* 1 -x3

5 . 33/4 (—1+x) Xt/ 1+ x+ %2

[3 (-1+3) (2+5%%) +

S(F1)7F X

31/4

~i+/3 EllipticE [ArcSin|

Jo (1))

- (_1>5/6_]-l

et <—1>“31]]/ (V-2 (1] |

(-1)%? EllipticF [ArcSin]

Problem 478: Result more than twice size of optimal antiderivative.

J 1
xV-1+x3
Optimal (type 3, 14 leaves, 3 steps):
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2 ArcTan [\ -1+ ]

3

Result (type 3, 36 leaves):
2~/-1+x3 ArcTanh[V1-x3 |

3+/1-x3

Problem 482: Result unnecessarily involves imaginary or complex numbers.

6
J — X ax
V=14 x3
Optimal (type 4, 153 leaves, 3 steps):

16 2
— x4/ -1+x> + —x*[-1+x3 -
55 11

32/2-+/3 (1-x) %EllipticF[Ar‘cSin[@},—7+4\E}/
(1—\/?—x)2 17\/?—x

55 31/4J(1X A -1+ %3
1-

\/?—x)2

Result (type 4, 91 leaves):

————2|3x(-8+3X+5x%) +
165 -1+x3
_(_1)5/6 _;
1637 (-1)%% (-1+x) +/1+x+x? EllipticF[Arcsin] ( 3>1/4 X ], (-1)*3]

Problem 483: Result unnecessarily involves imaginary or complex numbers.

3
in dx
V-1+x3
Optimal (type 4, 137 leaves, 2 steps):
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gxw—1+x3 -

4+/2-+/3 (1-x) &EllipticF[Ar‘cSin[@],—7+4\/?]/
133 %)’ 1-4/3 -x

; BMJH v
(1—\/?—x)
Result (type 4, 84 leaves):

1

15+ -1+x3

2 [3x (-1+x%) +

- (-1)*°-1ix

21 3%4[(-1)%% (-1+x) /1+x+x> EllipticF[ArcSin| ” ], (-1)Y?]
3

Problem 484: Result unnecessarily involves imaginary or complex numbers.

i — 1 ax
V-1+x3
Optimal (type 4, 120 leaves, 1step):

|, -7+4+/3] /

2 _
“ll2+/2-+/3 (1-x) 1+X—+XEllipticF[Ar‘cSin[@
(1—\/?—x)2 1-+/3 -x

\/?—X)

31/4\1(1)( ; m
1-

Result (type 4, 71leaves):

1 . 5/6 \/ > R . ,(,1)5/6,]-1)( 1/3
21\/(—1) (-1+x) +/1+x+x* EllipticF[ArcSin| e 1, (-1)*7]

31442143

Problem 485: Result unnecessarily involves imaginary or complex numbers.

i —ax
x3A/ -1+ x3
Optimal (type 4, 139leaves, 2 steps):
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A = 3 2 _
Volex o 2-+/3 (1-x) CLexext EllipticF{Ar‘cSin[@], ~7+4+/3 ] /

2x2 (1_ 3_X)2 1-+/3 -x

2 31/4\llx . NS

(1—\/?—x)
Result (type 4, 90 leaves):
V-o1+x3 1
+
2x2 2 3413
1156 5

i\/(—l)s/s (-1+x) \/1+x+x2 EllipticF[ArcSin] ( 3)1/4 L |, (-1)*3]

Problem 486: Result unnecessarily involves imaginary or complex numbers.

i 1 ax
x®V-1+x3
Optimal (type 4, 155leaves, 3 steps):

Vo1ex3 74143
+
5 x> 20 x?

772-4/3 (1-x) 1+X+X2EllipticF[Ar‘cSin[]M/—H(],—7+4\/?]/
(1—\/?—x)2 l—ﬁ—x

20 31/4J(1il/_3xx)2 A -1 X3

Result (type 4, 93 leaves):

12 9xe 21
60 X° \/ -1+ x>
C(_1)5/6
73374 [(-1)°® -1+ x) x®\[14x+x EllipticF[ArcSin| ( 3>1/4 220, (-1)27)

Problem 487: Result unnecessarily involves imaginary or complex numbers.

7
in dx
V-1+x3
Optimal (type 4, 294 leaves, 5 steps):
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80V -1+x3 20 2
A S - +— X214+ — XA -1+ X3 4
13

01 (1-ﬁ-x) 91

(Lﬁ—x) 1—ﬁ—x}’_7+4ﬁ} /

1+ X+ x? 1 3 -x
a0 314-[2. /3 (1X)\I++2 EllipticE[ArcSin[L

91 —1;)( “1+x3 | -
PR

- —Lexax? ipti in[ V3 x]
802 (1-x) /(Lﬁix)z ElllptlcF[Ar‘cSln[liﬁix}, 7+44/3 ]
91 314 |- X — /1.3
(1- 37><)2

Result (type 4, 142leaves):

2 3% (-1+x%) (10+7x%) +40 (-1)Y° 3.3/4\/(-1>5/6 (-1+x)

273+ -1+ %3

A1+ X+ X2

S(F1) i x

31/4

~i+/3 EllipticE[ArcSin| s (-2)*2] «

(-1)%? EllipticF [ArcSin| _(_13):;6_“ ], (_1>1/3]]]

Problem 488: Result unnecessarily involves imaginary or complex numbers.

X4
J — X ax
V-1+x3
Optimal (type 4, 278 leaves, 4 steps):
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A SO V‘1+X3+EX2 [C1+%3 4
7(1—\/?—x) 7

4 342443 (1-x) ; EllipticE [ArcSin|

(Lﬁ-x) 1—ﬁ—x]’_7+4ﬁ] /

J 1+ X+ x2 1+vV3 -x

- [ —Lexax? inti in[ 13 x]
82 (1 x) (17\/fo)2 EllipticF [Ar‘cSm [ s ] , -7 +4 \E]
7 34 o —1X — \[1.3
(17 3 —x)z

Result (type 4, 135leaves):

1

21/ -1+ %3

A1+ X+ X2

2(3x2 (-1+53) +4 (-1)¥63%4 [ (21)¥¢ (“14x)

S(F1) i x

31/4

~i+/3 EllipticE[ArcSin| s (-2)*2] «

(-1)%? EllipticF [ArcSin| _(_13):;6_“ ], (_1>1/3]]]

Problem 489: Result unnecessarily involves imaginary or complex numbers.

J — X ax
Vo1ex3
Optimal (type 4, 255 leaves, 3 steps):
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2 TR
-+
1—\/?—x
2 -
31452443 (1-x) 1+X—”(EllipticE[ArcSin[@},-7+4v?}/
(1—\/?—x)2 1—\/?—x

_—(113")()2 Jo1exd | -

2v/2 (1-x) /ﬁxl)z EllipticF[Ar‘cSin[%], ~7+4+/3]

31/4 7% N

Result (type 4, 120leaves):

! 2 (-1 (1) ((1ex) A[1exe

314414+ x3

S(F1)7F o ax

31/4

Jo (1))

[-i /3 EllipticE [ArcSin|

_(Z1)5/6 _;
(-1)*? EllipticF [ArcSin] < 3>1/4 X 1, (-1)*7]

Problem 490: Result unnecessarily involves imaginary or complex numbers.

J 1 ax
X2/ -1+x3
Optimal (type 4, 269 leaves, 4 steps):
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\/—1+X3 \/—1+X3
+

1-+/3 —x X

2 -
31452443 (1-x) 1+X—”(EllipticE[ArcSin[@},-7+4v?}/
(1—\/?—x)2 1-4/3 -x

1-x
2 | -——————— -1+ %
) + +

17

V2 (1-X) /ﬁ EllipticF[ArcSin[%}, 74443

31/4 7& Vo143

Result (type 4, 130leaves):
=TT 1

+

X 31/4 /1 4 3

(_1>2/3\/<_1)5/5 (-1+x) \/1+x+x2 \/?EllipticE[Ar'cSin[ _<_13>1/; S I (‘1>1/3} *
5/6 -
(-1)/® EllipticF [Arcsin| _(_13)1/4 —=, (—1)1/3]]

Problem 491: Result unnecessarily involves imaginary or complex numbers.

i — ax
x>\ -1+ x3
Optimal (type 4, 294 leaves, 5 steps):



Mathematica 11.3 Integration Test Results for 1.1.3.2 (¢ x)”~m (a+b x~n)~p.nb | 65

5+ -1+x3 Vo1+x3 54/ -1+ %3
+ +

8(1—\/?—X) 4 x4 8 x

2 —
531442443 (1x)J1+X+X2 EllipticE{Ar‘cSin[@],—7+4\/?]/

(1— 3—x) 1-+/3 -x

1-x
2-

\/?—x)2
5 (1-x) (11#"1)2 EllipticF[Ar‘cSin[i—”%], ~7+4+/3]

4\/?31/4 o 1-x *1+X3
I

Result (type 4, 140leaves):

1
24/ -1+ x3

[5 33/4 (-1+x) NEET e

3(-1+x3) (2+5%°)

+

x4

TR RS

~i+/3 EllipticE[ArcSin|

_ (_1>5/6_]-l

(—1)1/3 EllipticF[Ar‘cSin[ v X ], (_1)1/3]]]/ (\/(_1)5/6 (_1+X> )

Problem 496: Result more than twice size of optimal antiderivative.

J 1
xV-1-x3
Optimal (type 3, 16 leaves, 3 steps):

2 ArcTan|[+/-1-x* |

3

Result (type 3, 34 leaves):

2+/-1-x3 ArcTanh[V1+x3 |
34V1+x3

Problem 500: Result unnecessarily involves imaginary or complex numbers.

NG
Ji dx
V-1-x3
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Optimal (type 4, 149leaves, 3 steps):

Exm_ix“\/jJr
55

B 2
32/2-+/3 (1+x)\|1x+x EllipticF[Ar‘cSin[@},—7+4\E}/

(1—\/?+x)2 1-+/3 +x

55 31/4 71%)(2 S1ox3
(1—\/?+X)

Result (type 4, 115leaves):

2(3x (-8-3x7+5x°) +16 (-1)%°3¥4 /- (-1)>°+ix

165 -1 - x3

J (-1)%® ((—1)2/3+x)

31/4

\/1— (-1)*?x- (-1)*3x* EllipticF[ArcSin|

Js (-2)*7]

Problem 501: Result unnecessarily involves imaginary or complex numbers.

XS
J — X ax
V-1-x3
Optimal (type 4, 131 leaves, 2 steps):

—Exﬂ—l—xg’ -

5

|, -7+4+/3] /

_ 2
47/2-/3 (1+x) S Loxexd EllipticF[ArcSin[@
(1-ﬁ+x)2 1-+/3 +x

s g4 | 1+x 153
(17\/?+X)2

Result (type 4, 107 leaves):
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1 6(X+X4>_4<_1)5/633/4\/m

15+ -1-x3

J— (-1)° ((-1)2/3+x)

- ], (2]

J1-(-1)¥2x- (-1)*3x* EllipticF [ArcSin|

Problem 502: Result unnecessarily involves imaginary or complex numbers.

1
jidlx
-1-x3

Optimal (type 4, 112leaves, 1step):

B 2
24/2-3 (1+x)\|1x+x2 EllipticF[Ar‘cSin[@},—7+4\/?}/

(1-V3 o« 13 +x

jua | 1+X 10
(1—\/?+X)2

Result (type 4, 95 leaves):

1 2(—1)5/6\/—(—1)5/6+J'1X \/1—<—1>2/3X—(—1)1/3X2

30471 3
\/_ (_1>1/s ((_1>2/3 +x)

31/4

EllipticF [ArcSin|

[ (-1)*7]
Problem 503: Result unnecessarily involves imaginary or complex numbers.

i — 1
X3 -1-x3
Optimal (type 4, 133 leaves, 2 steps):

A/ -1 - x3 _ 2
N W2 vE (1ex) | EllipticF[ArcSin[@],—7+4\/?] /
2 x? (17\/?+x)2 1-+/3 +x

5 314 | 1+x 153
(17\/?+X)2
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Result (type 4, 111 leaves):

P B 3+3x3+ (-1)5/633/41/-(-1)5/6+1x x2
6x2vV-1-x3

J (-1)%® ((—1)2/3+x)

. I (-1)*7]

\/1— (-1)*?x- (-1)*?x* EllipticF[ArcSin|

Problem 504: Result unnecessarily involves imaginary or complex numbers.

i  ——
N
Optimal (type 4, 151 leaves, 3 steps):

Vo1ox3 74/ -1 -3
5 x> 20 x?

+

~7+4+/3 ] /

B 2
7~2-+/3 (1+x) _Loxex? EllipticF{Ar‘cSin[@],
(1—\/?+X)2 1-+/3 +x

20 314 -1;)(2 “1-x3
(l—N/?JrX)

Result (type 4, 117 leaves):

1 —12+9x3+21x6+7(—1)5/633/4«/—(—1)5/6+jx x5

60 x>\ -1-x3
\/_(_1)1/6 ((—1)2/3+X)
J1-(-1)¥2x- (-1)*x* EllipticF [ArcSin| o ], (-1)*?]

Problem 505: Result unnecessarily involves imaginary or complex numbers.

7

indlx
AV -1-x3
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Optimal (type 4, 282 leaves, 5steps):

20 2 80V -1-x3
—x2/-1-x3 - —x°/-1-x> - —mM8M8M«
91 13

91 (1-+/3 +x|
B 2
a0 3423 (14x) | EllipticE[Ar‘cSin[@},—7+4\E}/
(1—\/?+X)2 1-4/3 +x

91 e “1-x3 | -
(1—\E+X)2

802 (1+x) /ﬁ*’i)z EllipticF[Ar‘cSin{%%}, ~7+4+/3 ]

91 31/4 71%)(2 4/717)(3
(1*/\/?+X)

Result (type 4, 164 leaves):
1

273+ -1-x3

232 (1+%) (-10+7x%) +40 (-1)%63%4 [ (21)%6 . ix \[1- (-1)2Px- (-1)*? %

J (-1)ve ((71)2/3“()

31/4

-i+/3 EllipticE[ArcSin| [, (-1)%2] +

\/- (-1)ve ((-1)2/3+x)

(-1)*? EllipticF [ArcSin| e ], (-1)Y7?]

Problem 506: Result unnecessarily involves imaginary or complex numbers.

X4
J — X ax
V-1-x3
Optimal (type 4, 264 leaves, 4 steps):
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2, 3 8vV-1-x3

——=xfy-1-x
7

7(1—\/?+X)

|, -7+4+/3] /

_ 2
4 314 2+\/? <1+x) L Ellip‘tiCE[Ar‘cSin[@
(1—ﬁ+x)2 1_\/?+X

_x+x? . . . + +
82 (1+x) /ﬁ ElllptlcF[Ar‘cSln[%], ~7+4+/3]
7 31/4 o 1ex 4/717)(3
(17r+x)z

Result (type 4, 157 leaves):

1

21/ -1-x3

2(3x% (1) -4 (-1)%633% [ (-1)¥ s ix J1- (-1)2Px- (-1)3 %2

\/_ (-1)e ((—1)2/3+x)

-i+/3 EllipticE[ArcSin|
31/4

Jo (1))

\/- (-1)ve ((-1)2/3+x)

(-1)%? EllipticF [ArcSin| e ], (-1)*?]

Problem 507: Result unnecessarily involves imaginary or complex numbers.

J — X ax
V-1-x3
Optimal (type 4, 239 leaves, 3 steps):
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2 TR
-+
1—\/?+X
B 2
39442443 (14 lx—”EllipticE[ArcSin[@},-7+4ﬁ}/
(1—\/?+x)2 1-4/3 +x

_I;X “1-x3 | -
(17\/?+X)2

_x+x2? . . . + +
22 (1+x) /ﬁ ElllptlcF[Ar‘cSm[%], ~7+4+/3]
31/4 _ 1+x A/ -1-x3
(1-v3 +x)?

Result (type 4, 142leaves):

1 5/6 5/6 . 2/3 1/3 2
—2 (-1 - (-1 + 1 X 1-(-1 X- (-1 X
2 (U T a1 )T (]

\/_(_1>1/6(<_1>2/3+X)
~1i+/3 EllipticE [ArcSin| e I, (~1)2] «

\/_ (-1)ve (<_1>2/3+x)

31/4

(-1)*? EllipticF [ArcSin|

s (-2)*7]

Problem 508: Result unnecessarily involves imaginary or complex numbers.

i 1 ax
x2\/-1-x3
Optimal (type 4, 257 leaves, 4 steps):
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AV-1-x3 V-1-x3
- +
X 1-+/3 +x
B 2
39442443 (14 lx—”EllipticE[ArcSin[@},-7+4ﬁ}/
(1—\/?+x)2 1-4/3 +x

—x+x2 . . . 4 4
V2 (1+x) lm ElllpthF[Ar‘cSm[%}, —7+4\/?]
31/4 o dex \/ﬁ
(1—\E+X)2

Result (type 4, 156 leaves):

1 3 (142 . (_1)5/633/4\/_(_1)5/6+ix \/1_ (_1)2/3)(_ (_1)1/3)(2

3+/-1-x3 X

J (-1)ve ((—1)2/3+x)

31/4

-1 +/3 EllipticE[ArcSin| I, (-1)] +

J- (-1)ve ((—1)2/3+x)

(-1)*? EllipticF [ArcSin] o 1, (-1)*7]

Problem 509: Result unnecessarily involves imaginary or complex numbers.

i —ax
x>/ -1-x3
Optimal (type 4, 282 leaves, 5 steps):
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Vo1-x3 54/-1-x3 54-1-x3

+ —

4xt 8 x 8(1-3 +x)
B 2
5.3Y44/2+4/3 (1+x) LXZ EllipticE[Ar‘cSin[@],—7+4\/?]/
(1— 3 +x) 1-/3 +x

1+X 3
16 |- 1% |+
(1—\/3 +x)

5 (1+x) (11}7"2)2 EllipticF[Ar‘cSin[i—i\%], ~7+4+/3]

3 +Xx
4\/?31/4 71+4X24/717X3
(17\/?+X)

Result (type 4, 164 leaves):

1 3(1+%3) (-2+45%°)

24+-1-%3 x*

_5 (_1)5/6 33/4\/_ (—1)5/6+J'1X \/1_ (_1>2/3x_ (_1)1/3 X2

_J(nlw((n26+x)

~i+/3 EllipticE [ArcSin|
31/4

Jo (1)) +

J- (-1)ve ((—1)2/3+x)

(-1)*? EllipticF [ArcSin] o 1, (-1)*7]

Problem 514: Result unnecessarily involves higher level functions.

dx

(a+bx3)?
=
Optimal (type 3, 95leaves, 6 steps):

1/3 2 b 3,1/3
a1/3 Ar‘cTan[a’ + a+1/)3( }
3 av/
(a+bx?)¥3- v

V3
Result (type 5, 61 leaves):

- lal/3 Log[Xx] + lal/3 Log[a'/® - (a+bx3)1/3]
2 2
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2(a+bx?) -a <1+ ;‘?)2/3 Hyper‘geometr‘icZFlE, %, %, —b"‘?]

2 (a+bx3’)2/3

Problem 515: Result unnecessarily involves higher level functions.

(a+ bx3)1/3
Jidlx
X4

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

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

3X3 3 /3 a2/3 6a2/3 6a2/3

(a + bX3>1/3

Result (type 5, 67 leaves):

-2 (a+bx?) -b (1+ ﬁ)za x> Hypergeometric2F1[ 2, %, 2, - 27|

6 x3 <a+bx3)2/3

Problem 516: Result unnecessarily involves higher level functions.

JX“ (a+bx3)1/3 dx

Optimal (type 3, 173 leaves, 9steps):

1+ 2b1,’3x/
ax? (asbx3)V3 1 a2 ArcTan | —l2 |
( . ) + =X <a+bx3)1/3+ E +
18b 6 9+/3 b5/3
3 L 1_ bl/3 x 2 L 1 b2/3 x2 b1/3 x
@ Og[ (a+bx3)l/3] @ og[ i (a+bx3)2/3 ’ (a+bx3)1/3]
27 b5/3 - 54 b5/3
Result (type 5, 78 leaves):
1 bx3)??3 2 2 5 bx
x? |a?+4abx?+3b2x%-2a2 [1+ X ) Hypergeometric2F1[ =, =, =, ——X]
18b (a+bx?)*? a 3733 a
Problem 517: Result unnecessarily involves higher level functions.
JX (a+bx3>1/3d1x
Optimal (type 3, 145leaves, 8 steps):
267 /: /3 y2 1/3
1 aAr‘cTan{M} alog|1- %Xm} alog(l+ " 3Xz/3 y 3X1/3}
1o (a+bx3)1/3— V3 ~ (a+bx?) . (a+bx?) % (a+b )™
3 3+/3 b2/3 g ph2/3 18 b2/3

Result (type 5, 63 leaves):
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x2

3 b3 | 2/3 ; 2 2 5 b¥
2(a+bx®) +a <1+ 2 ) Hypergeometr1c2F1[3, =3 ]

6 (a+bx3)2/3

Problem 518: Result unnecessarily involves higher level functions.

dx

J(a+bx3)1/3

X2

Optimal (type 3, 138 leaves, 8steps):

2613 x

1+
(a+by2)/3  bYZArcTan[ o]

— — \E —
X \/?
1/3 2/3 y2 1/3
lb1/3 Log{l_ b X } +lb1/3 Log[1+ b X + b X
3 (a+bx3)*" 6 (a+bx3)??  (a+bx?)'?

Result (type 5, 66 leaves):

2/3
-2 (a+bx3) +bx? (1+ bfz) HypergeometricZFl[f, f, 3 —M]

2 x (a+bx3)2/3

Problem 523: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J(a+bx3)1/3 dx

Optimal (type 5, 33 leaves, 2 steps):

3\4/3 . 5 4 bx3
x (a+bx?)*° Hypergeometric2F1[1, 2030 T, ]

a

Result (type 6, 196 leaves):

3((-1)22a2 b 2x) (a+bx?)?

. i bY/3
j((—1)2/3a1/3+b1/3x) Jl+\/3—21;TX

" V3 at/3 B Ve }/

4 1
AppellFl[—, - =, -
3 3

w |
w | N

)

. 1/3 1/3
1/3 ]1(1+7b X)

a1/3+ (—1)2/3 b1/3X al/3

(14 (-1)) av2

4 21/3 b1/3

3i++/3
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Problem 525: Result more than twice size of optimal antiderivative.

(a+ bx3)1/3
Jidlx
X6

Optimal (type 5, 38 leaves, 2 steps):

(a+bx?)*? Hypergeometric2F1 |- i, 1, - f - 0]

5ax°

Result (type 5, 83 leaves):

3)2/3 _ 1 2 4 by
Hypergeometric2F1[~, =, —, - —|
3 3 3 a

1+

[—2a2—3abx3—b2x6—b2x6

/

a
(10ax5 <a+bx3)2/3)

Problem 530: Result unnecessarily involves higher level functions.

dx

(a +b X3) 2/3
=
Optimal (type 3, 98 leaves, 6 steps):

13,9 b x3 1/3
a2/3 Ar‘cTan[—(—)—a 1;1: ]
2 3 aY¥
(a +b X3) 3,

V3

N |

1 a?’3 Log[x] + laZ/3 Log[a'/? - (a+bx3>1/3]
2 2

Result (type 5, 58 leaves):

1/3
a+bx3-2a (1+ blx) / Hyper‘geometr‘icZFl[i, i, ‘3‘— 2]

3

2 (a+bx3’>1/3

Problem 531: Result unnecessarily involves higher level functions.

dx

(a +b X3) 2/3
j x4
Optimal (type 3, 107 leaves, 6 steps):

2/3 2bArcT 2242 [asb )P 1/3
(a+bx?)? rcTan V3 a3 ] blog[x] blog[al?- (a+bx?)?]
- + - +

3X3 3 /_3 a1/3 3al/3 331/3

Result (type 5, 67 leaves):

/

1/3 )
—a-bx3-2b (1+ ;’7) x3 Hyper‘geometr‘1c2F1[§, i, ‘31, 2]

3x3 (a+bx3)1/3
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Problem 532: Result more than twice size of optimal antiderivative.
JX“ (a+bx3)2/3 dx

Optimal (type 5, 38leaves, 2 steps):

x5 (a+bx3>5/3 Hypergeometric2F1[1, % & —M}

5a

Result (type 5, 78 leaves):
1
14b (a+bx?)*?

b x3

1/3
x?|a2+3abx?+2b%x°-2a? [1 + ) Hypergeometric2Fi |

w |

2
a :;: —J_—]

Problem 535: Result more than twice size of optimal antiderivative.

dx

J<a+bx3)2/3

x>

Optimal (type 5, 38 leaves, 2 steps):

(a+bx?)*? Hypergeometric2Fl | i, 1, - i -]

4 ax*

Result (type 5, 82 leaves):

3

1/3
1
[—a2 ~3abx?-2b2x®+b2x® |1+ ] Hypergeometric2F1[ =,

3

2 5 b x3
3

a
<4ax4 (a+bx3)1/3)

Problem 537: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J(a+bx3)2/3dlx

Optimal (type 3, 91 leaves, 2 steps):

2b1/3 x

1+ -
lx (a+bx3)2/3+ 2aArcTan[—%l’—] ) aLOg[_bl/sXJr (a+bx3)1/3]

3 3+/3 pl/3 3 pl/3

Result (type 6, 196 leaves):
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3 ((—1)2/3 al/3  pl/3 x) (a+bx3)2/3

) i bY/3
j((—1)2/3a1/3+b1/3x) Jl+\/3—21:TX

. V3 al/3 B }/

)

5 2
AppellFl[ =, - =, -
3 3

w N
w | o

1/3 2/3
2/3 3 (1+7b/ X)
al/3

3i++/3

al/3 . (_1) 2/3 p1/3 ¢

(14 (-2)22) a1

5 22/3 b1/3

Problem 547: Result unnecessarily involves higher level functions.

1
J—dlx
X (a+bx3)1/3

Optimal (type 3, 83 leaves, 5steps):

al/3:2 (a+bx3)Y/3
ArcTan | U3 o ] Log[x] Log[a®?- (a+bx3)'?]
- +

\/?31/3 2a1/3 2a1/3

Result (type 5, 46 leaves):

) (1+ a )1/3 Hypergeometric2fF1[ 2, T, T, - %]

b x3 b x3

(a+bx3>1/3

Problem 548: Result unnecessarily involves higher level functions.

J;dx
x4 (a+bx3)1/3

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

1/3, b33
(a+bx?)?? bAr‘cTan[—(—)_a gatl’/: ] blog(x] blog[al?- (a+bx?)
- - + -

3ax3 3 /_3 a4/3 6a4/3 6a4/3

1/3]

Result (type 5, 69 leaves):

1/3
—a-bx3+b (1+ ba?) Py Hyper‘geometr‘icZFl[%, %, s

3ax3 (a+bx3)1/3

Problem 549: Result more than twice size of optimal antiderivative.

7

X ax
J(a+bx3)1/3
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Optimal (type 5, 38leaves, 2 steps):

x® (a+ bx3’>2/3 Hypergeometric2F1[1, %, 13—1, - M]
a

8a

Result (type 5, 80leaves):
1
28b% (a+bx3)*?

3

1/3
1 2
x2|l-5a2_abx®+4b2xb+5a2 [1 ¥ ) Hyper‘geometr‘iCZFl[—, T T T }

a 3 3 3 a

Problem 553: Result more than twice size of optimal antiderivative.

j;dx
x5 (a+bx3)1/3

Optimal (type 5, 38leaves, 2 steps):

(a+bx3)?? Hypergeometric2F1 |- f, 1, -1, -2

4ax*

Result (type 5, 82leaves):

X3
1+

1/3
1
[—az +abx>+2b2x%-b2x8 ] Hypergeometric2F1| =,
3

2 5 b x3
3

a

4a2x* (a+bx3)?
( )

Problem 564: Result unnecessarily involves higher level functions.

1
J—dlx
X <a+bx3)2/3

Optimal (type 3, 84 leaves, 5steps):

1/3+ +b 3 1/3
ArcTan [ ® f/;al//: ] Log(x] Log[a?- (a+bx?)
- +

\/?32/3 2 32/3 2 a2/3

1/3}

Result (type 5, 48 leaves):

a \2/3 . 2 2 5 a
(1+ §> Hyper‘geometr‘1c2F1[;, I ]

2 (a+bx3)2/3
Problem 565: Result unnecessarily involves higher level functions.

1
J—dlx
x4 (a+bx3)2/3

Optimal (type 3, 110leaves, 6 steps):
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1/3 2bAr‘cTan[M} )
(a+bx3> / V3 al/3 b Log[x] bLOg[al/B_ <a+bx3) , }
_ . + _

3ax® 34/3 a%/3 3a°/3 3a°/3

Result (type 5, 69 leaves):

3 a \2/3 3 . 2 2 5 __a
-a-bx*+b (1+ be) X Hyper‘geometr*1c2F1[3, 32 32 ]

3ax3 (a+bx3)2/3

Problem 566: Result unnecessarily involves higher level functions.

v
J(a+bx3)2/3 >

Optimal (type 3, 148 leaves, 8steps):
1,227 = 1/3 2/3 y2 1/3
>1/3 ZaAchan[—M}i} 2aL0g{1—b7X1/3] aLOg[1+ b x + b X1/3]

x? (a+bx3 J3 (a+bx?) (asbx?)?3  (asbx?)
+ + -

3b 3+/3 b5/3 g p5/3 9 p5/3

Result (type 5, 64 leaves):

x2

2/3
a+bx3-a (1+ bai) Hyper‘geometr‘icZFl[f, f, § —ﬁ])

3b (a+bx3)2/3

Problem 567: Result unnecessarily involves higher level functions.

X ax
J<a+bx3)2/3

Optimal (type 3, 72leaves, 7 steps):

263 x

Ar‘cTan[—‘—g1+ 21b20) 2 ]
3

Log[b1/3x— (a+bx3>1/3]
\EbZB - 2b2/3

Result (type 5, 52 leaves):

2 [asbx3)2/3 : 2 2 5 bx?
X ( > ) Hyper‘geometr‘1c2F1{3, I ]

a

2 (a+bx3)2/3

Problem 572: Result more than twice size of optimal antiderivative.

6

X ax
J(a+bx3)2/3

Optimal (type 5, 38 leaves, 2 steps):
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X" (a+ bx3>1/3 Hypergeometric2F1[1, f, %, - M}
a

7 a

Result (type 5, 78 leaves):
1
5 b2 (a+bx3)2/3

x3

1+ ,——]

a

[—Zazx—abx4+b2x7+2a2x ,

2/3
) Hypergeometric2F1| =,

w|l—\
w N

4 b x3
a 3

Problem 574: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

_ 1 4
J(a+bx3)2/3

Optimal (type 5, 33 leaves, 2 steps):

X (a+bx3)1/3

Hyper‘geometr‘icZFl[f, 1, %, - 0]

a

a
Result (type 5, 177 leaves):

1

3. 21/3 ( (_1>2/3 al/3 , pl/3 x)

al/3 . (71>2/3 bl/3 X]2/3

pl/3 (a+bx3)2/3 ( B /3) al/3
1/3
1'1(1+b;%) Lo o4 (1+1\/?)31/3 ( )bl/sx
&7 Hyper‘geome‘tl"lCZFl[* s T
3i+4/3 3 3 3 2(1/3”’1/3")

Problem 576: Result more than twice size of optimal antiderivative.

1
J—dlx
X8 (a+bx3)2/3

Optimal (type 5, 38 leaves, 2 steps):

(a+bx*)*? Hypergeometric2F1 |- i, 1, - %, - 6]

5ax’®

Result (type 5, 82 leaves):

3
1+

)

2/3
1
[32 +abx®+2b2x%+2b2x8 } Hypergeometric2F1[ =,

3

2 4 b x3
3 3

]

/

a a

(Sazx5 (a+bx3)2/3)

Problem 579: Result unnecessarily involves higher level functions.

X 4
J<1X3>2/3 X



82 | Mathematica 11.3 Integration Test Results for 1.1.3.2 (¢ x)~m (a+b x~n)~p.nb

Optimal (type 3, 49leaves, 7 steps):

2x

ArcTan [ —‘%}

- lLog[XJr (1—x3)1/3}

3 2

Result (type 5, 20 leaves):
2
3

J

1
= x? Hypergeometric2F1 |
2

w N

Problem 633: Result more than twice size of optimal antiderivative.
ng’ (a+b x4)3 dx

Optimal (type 1, 16leaves, 1 step):
(a +b X4) 4

16 b

Result (type 1, 43 leaves):

3 4 3 1 b3 16

X 2P mabix .
4 8 4 16

Problem 774: Result unnecessarily involves imaginary or complex numbers.
Jx4x/a+cx4 dx

Optimal (type 4, 127 leaves, 3 steps):

a7t (Va «ic ) [ E1lipticF [2 ArcTan[ 2], 1]
2axVva+cxt 1 (ﬁ+ﬁxz) i 2
21c 7 21 c5/4a+cxt

Result (type 4, 106 leaves):

2ia? /1+% EllipticF[jAr‘cSinh[ fﬁ x},-l}

ie
Ja

2a2x+5acx®+3c2x®+

21cva+cx?

Problem 775: Result unnecessarily involves imaginary or complex numbers.
Jxla+cx4 dx

Optimal (type 4, 105leaves, 2 steps):
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EE (\/a +/c xz) e EllipticF[ZAr‘cTan[ﬂ], ]
\/7 \/7 2\ 2 a1/4 2
1 \/74 ( a +\y cC X)
Zx+Ja+cxt o+
3 3ct4Va+cxt

Result (type 4, 89leaves):

2ia l1+% EllipticF[iAr‘cSinh[ f_aﬁ x},-q

W
Ja

3vVa+cx?

x(a+cx4)f

Problem 776: Result unnecessarily involves imaginary or complex numbers.

J\/&ch4 4
—————dx

X4

Optimal (type 4, 107 leaves, 2 steps):

c3/4 (\/;+sz) \/%EllipticF[ZAr‘CTan[cli—zx], %]
f—a+cx4 a +\/c x a

N
3
3 x 3al/4+/a+cx?

Result (type 4, 92 leaves):
e 2ic /1+% EllipticF[iArcSinh[ fﬁ x},—l]
x3 NE
Ja

3vVa+cx?

Problem 777: Result unnecessarily involves imaginary or complex numbers.

J\/a+cx4 B
————dx

x8

Optimal (type 4, 129leaves, 3 steps):

74 (\/;Jr\/?xZ) —=2:0X  E1lipticF[2ArcTan|[ <2X], 1]
va+cx* 2cvVa+cx? NERNEES @ :
7 x’ 21ax3 21a%4a+cx*

Result (type 4, 106 leaves):
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212 1.9 EllipticF[iAr‘cSinh[ ive x},-q
a
3a? S5ac v

a
- - -2c?x+

o
Ja

21ava+cx?

Problem 778: Result unnecessarily involves imaginary or complex numbers.

szx/a+cx4 dx

Optimal (type 4, 234 leaves, 4 steps):

lx3m+ 2axVa+cx?
5 S\E(\E+\Exz)

2 35/4 (\/;+ﬁxz) \/%EllipticE[ZAr‘CTan[C;jj,ax], 5]

5c3/4+/a+cx?

2% (Va ++/c ¥ /ﬁ ELLipticF[2ArcTan[ %], 1]

5¢3/4/ascxt
Result (type 4, 121 leaves):

1 3 4 1 ) c x*
— X (a+cx)+721a 1+
5vVa+cx* (J‘u@)yz a
Va
EllipticE[j Ar‘cSinh[ Ve x], —1] —EllipticF[j Ar‘cSinh[ e x}, —1]
Va Va

Problem 779: Result unnecessarily involves imaginary or complex numbers.
J\/aJrcx4 B

X

x2

Optimal (type 4, 224 leaves, 4 steps):
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Va+rext  2+/c xVa+cxt 1
. _

X Ja ++vc x? va+cxt
4 1/4
2244 4 (Va4 /C 2] A EllipticE[2ArcTan[ 1], l] +
Vo ovE )’ a2
4 1/4
L e (Va +ve A EllipticF[2ArcTan| ], 3}
Varoxt (Va + e %)’ a2

Result (type 4, 119leaves):

1 a+cx? 1 . cx*
- + 2ic [1+
Va+cxt X (Ji}(C)S/Z a
a
i C i C
EllipticE[JlAr‘cSinh[ e x], —1] —EllipticF[j Ar‘cSinh[ ivVe x}, —1]
Va Va

Problem 780: Result unnecessarily involves imaginary or complex numbers.
J\/a+cx4

dx

x6

Optimal (type 4, 258 leaves, 5 steps):
Vva+cx* 2cvVa+cx? 2c32xva+cxt

5 x° 5ax +E,a(\/?Jr\/?Xz)

5 c5/4 (\/;+ﬁxz) \/%EllipticE[ZAr‘cTan[%], 5]

5a3/4+a+cx*

c5/4 (\/? + \/?xz) % EllipticF|2 Ar‘cTan[‘l/éx], l}
(\/a*,r\/? Xz) al/4 2
5a34+a+cx?
Result (type 4, 133 leaves):

4 2 4 . 4
1 7(a+cx) <a+ cx)zj\/]l\/? c\/1+cx

5vVa+cxt ax® Va a
EllipticE|i ArcSinh| ive x|, -1] -EllipticF|i ArcSinh| ive x|, -1]

Va Va
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Problem 794: Result unnecessarily involves imaginary or complex numbers.

JX“ (a+cx4)3/2 dx

Optimal (type 4, 148 leaves, 4 steps):
2y A/ 4
garxvarex L0 o farext ¢ =8 (a+cxt)??-

77 c 77 11

221/ (Va /e x2) | = EllipticF[2ArcTan[ /%], 1]
(\/?Jr\/? XZ)Z at/s 2
7754 Va+cxt

Result (type 4, 117 leaves):
1

77cVa+cx?

4ia® |1+ EllipticF[iArcsinh[ | L& x], -1]
13 ? 2
N

ivc
Va

4adx+17a%cx®+20ac?x’+7c3x

Problem 795: Result unnecessarily involves imaginary or complex numbers.
J(a+cx4)3/2d1x

Optimal (type 4, 122 leaves, 3 steps):

2 1
—ax+/a+cxt +fx<a+cx4)3/2+
7

7
2a7/4 (\/?Jr\/?xz) /ﬁ EllipticF[ZAr‘cTan[%], %}
7ct4arcxt
Result (type 4, 102 leaves):

41 a /1+% EllipticF[iArcsinh[ ‘ff x},—l]

e
Vs

3aZx+4acx®+c2x®-

7Va+cxt

Problem 796: Result unnecessarily involves imaginary or complex numbers.

)3/2

(a+cxt
Jidlx
X4
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Optimal (type 4, 124 leaves, 3 steps):

2 a+cxt)3? 1
fcxwaJrcx“—< ) n
3 3x? 3+a+cx?
a+cx?t c4x, 1
2 a3/4 ¢34 (\EJr\/?xz) S EllipticF[ZAr‘cTan[ ], f]
(\/?Jr\/?xz)z at/* 2

Result (type 4, 96 leaves):

4iac 1+% EllipticF{iAr‘cSinh{ j\/\/?T x},—l]

ife
e

3vVa+cx?

2
L
X

Problem 797: Result unnecessarily involves imaginary or complex numbers.

(a+ cx“)3/2
Jidlx
XS

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

5 74 W;M/?Xz) 2o E1lipticF |2 ArcTan| 0], 1]

2cJarcx®  (a+cxt)?? (Va /<) aa 172

- - +

73 7x’ 7al%\a+cxt
Result (type 4, 106 leaves):

4ic? /1+°%‘ EllipticF[jArcSinh[ "‘jaf x],—l}

ie
Ja

7Va+cx?

a’+4acx*+3c2x®8
7

X

Problem 798: Result unnecessarily involves imaginary or complex numbers.

sz (aJrcx“)3/2 dx

Optimal (type 4, 255 leaves, 5steps):
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2y A/ T
iax3x/a+cx4+ faixyarcx +lx3<a+cx4)3/2—
15 15ve (Va +e %) 9
4 3°%/4 (\EJr\/?xz) /—(ﬁa:;::xz)z EllipticE[zAr‘cTan[C;j:ax], ﬂ
.
15c3/4+/a+cx?
2a%4 (\EJr\ExZ) li(ﬁa;;;‘xz)z EllipticF[ZAr‘cTan[%], ﬂ
15c3/4+/a+cx?
Result (type 4, 133 leaves):
1 . 3 ; 1 - cx*
————|(a+cx?) (11ax’+5¢cx) + ——————12ia° |1+
45+ a+cx? (DE)WZ a
“a
EllipticE[i ArcSinh| iVe x|, -1] - EllipticF[i ArcSinh| iVe x|, -1]
Va Va

Problem 799: Result unnecessarily involves imaginary or complex numbers.

(a+cx4)3/2
Ji dx
X2
Optimal (type 4, 251 leaves, 5steps):
6 5 " 12a+c xa+cx? (“=\+CX4>3/2 1
—CX a+CcXxX + - -
5 5(\/?+\Ex2) X 5+va+cx?
4 1/4 1
1224 % (Va + Ve 2 A RllipticE[2ArcTan[ ], =]+
(\EJr\/?XZ)Z att =2
a c 4 c1/4 1
— a4l (\/?+\/?x2) _arex EllipticF[2ArcTan| X}, =]
54’a+cx4 (\/?+\/?X2)2 a1/4 2

Result (type 4, 136 leaves):
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a cx?
-— +

X 5

2 , cx*
a+cx” +|12iac |1+

a

EllipticE[i ArcSinh|

i\/?r/z a+cx4J
ol

ij; x|, -1] - EllipticF[i ArcSinh| jj_j x|, -1] /(5

Problem 800: Result unnecessarily involves imaginary or complex numbers.

(a+cxt)®?
Ji ax
X6
Optimal (type 4, 252 leaves, 5 steps):
6cVarcxt  12c32xarcxt  (avcxt)? 1
_ N _ _
ER 5(\/a_+\/?x2) 5x° 5vVa+cx*
4 1/4 1
12 at/4 >4 (\/?Jr\/?xz) _arex EllipticE[zAr‘cTan[c X}, =]+
(\/?+\/?x2)2 at/t 2
4 1/4 1
———6al/4 ¥t (\/?Jrﬁxz) _oarex EllipticF[ZAr‘cTan[C X}, =]
5vVa+cx* (\EJr\Exz)z at/4 2

Result (type 4, 132leaves):

1 (a+cx4) (a+7cx4) 1 c x4
- + 12ic? [1+
5+a+cxt x° (jz)s/z a
Va

EllipticE[i ArcSinh| ive x|, -1] - EllipticF[i ArcSinh| ive

Va Va

Problem 801: Result unnecessarily involves imaginary or complex numbers.
J(1+x4)3/2 dx
Optimal (type 4, 72leaves, 3 steps):

2 (1+x?) [ 22— EllipticF[2ArcTan(x], %]
2 1 (10x)* 2
Txaf1ext s Tx (1ext)P2

7 7 71+ x4
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Result (type 4, 55leaves):

—————3x+4x*+x? -4 (-1)V*/1+x* EllipticF[iArcSinh[(-1)"*x], -1})
7W(

Problem 807: Result unnecessarily involves imaginary or complex numbers.
J\/ 1+x* dx
Optimal (type 4, 58 leaves, 2 steps):

(1+x%) | 2% EllipticF[2ArcTan[x], 1]
1 (10%) 2
1+x* +

— X
3 34/1+x4

Result (type 4, 48 leaves):
x+x5-2(-1)"*+/1+x* EllipticF[iArcSinh[(-1)"*x], -1]

3vV1+x4

Problem 819: Result unnecessarily involves imaginary or complex numbers.

8
jxi dx
Vva+bx*
Optimal (type 4, 130leaves, 3 steps):

5a’/4 (\/a +/b xz) —abxd EllipticF[ZAr‘cTan[&}, ]
5axVa+bx* x5+a+bx? SERSCRS avt o2
+ +

21b? 7b 42b°%4~a+bx*
Result (type 4, 106 leaves):

55 a? l1+"ai EllipticF[iArcSinh[ f—aﬁ x},-q

1o
Va

—5aZx-2abx5+3b2x°-

21b2+a+bx*

Problem 820: Result unnecessarily involves imaginary or complex numbers.

X4
J — X ax
Vva+bx*
Optimal (type 4, 108 leaves, 2 steps):
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2/ (Va + /b x| \/%EllipticF[zArcTan[bl’;—fj], 7]
x\a+bx?t 3 x °

3b 6b4\/a+bxt
Result (type 4, 92 leaves):

ia l1+"ai EllipticF[jAr'cSinh[ f—aﬁ x},-l}

o
Va

3bVa+bx*

X (a+bx4) +

Problem 821: Result unnecessarily involves imaginary or complex numbers.

J S S

Varbx*t

Optimal (type 4, 88leaves, 1step):

(Va +vb x| /ﬁ ELLipticF [2ArcTan[®7*], 1]
2014 b4 /a1 bxt

Result (type 4, 74 leaves):

i 142 EllipticF[i ArcSinh| ivh x|, -1]
a Ve

TS
Va

Problem 822: Result unnecessarily involves imaginary or complex numbers.

1
Ji dx
x*+Va+bx*
Optimal (type 4, 110leaves, 2 steps):
b3/4 (\E+\/FX2) % EllipticF[ZAr‘cTan[%], l]
va+bx* (Va+Vb %) al/4 2
zax 6a°>’4Va+bx*

Result (type 4, 95leaves):

ib 1.2 EllipticF{iAr‘cSinh[ o x},—l]
a Ja

ifb.
e

3ava+bx*

a+b x*

X3
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Problem 823: Result unnecessarily involves imaginary or complex numbers.

j 1
x8+Va+bxt
Optimal (type 4, 132leaves, 3 steps):
5p7/4 (\/?+\/Fx2) —asbx - EllipticF[ZAr‘cTan[bl/#], ]
(\/37+sz> al/4 2

Va+bx* 5b+/a+bx*
+ +

7 ax’ 21 a2 x3 42 2943+ bx?
Result (type 4, 106 leaves):
5ib? | 1.2 EllipticF[Ji ArcSinh[ o x},ﬂ
- # + % +5b%x - : L
X X
iJb
Ja
21a2+a+bx*

Problem 824: Result unnecessarily involves imaginary or complex numbers.

18
J; dx
\Va+bxt
Optimal (type 4, 261 leaves, 5 steps):
7ax>Va+bx* x’+/a+bx* 7a’xVa+bx?*

45 b2 9b 15 b5/2 (ﬁ+ﬁx2)

7294 (\a + /b ) | —*2 — Elliptice[2ArcTan[ V%], 1]
(\/?M/F xz)2 at/t 2

.

15 b4 ~/a + b x*

7 39/4 (\/?+Wx2) ——2xX_ E11ipticF[2 ArcTan[P0X], 1]
(Va b %) ave oo 2
30 b11/4\/m

Result (type 4, 136 leaves):

1 X ; , 1 L, b x*
——————— | (a+bx*) (-7ax’+5bx’) + ——————21ia’ |1+
45b2+a+bx* (iib)s/z a

Va

ivh x|, -1] - EllipticF[i ArcSinh|

Va Va

EllipticE[i ArcSinh|
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Problem 825: Result unnecessarily involves imaginary or complex numbers.

X6

J; dx

va+bx*
Optimal (type 4, 237 leaves, 4 steps):
x>+Va+bx? 3ax+va+bx*
- +

5b 5 p3/2 (\/?Jr\/FXz)

3294 (Va ++/b x| [0 Elliptice[2ArcTan[ V],
(\/?+W xz)2 al/t

5b7/4 @ bx

3a%/4 (\/? + \/sz) L"z EllipticF|2 Ar‘cTan[ﬂ] s
(Va /b %)
10b7/4/a+bx*
Result (type 4, 168 leaves):

x3vVa+bx?* 3832 |1 ib x2 1 ivb x2
e a - +
b v VT

N P
[E—

N P
[E—

ivb N : iVb
N x],—1}—E111pt1cF[1Ar‘c51nh[ I x],—l] /

EllipticE[i ArcSinh|

Problem 826: Result unnecessarily involves imaginary or complex numbers.

2
in dx
Vva+bx*
Optimal (type 4, 210leaves, 3 steps):

/4 (\/;mez) mEllipticE[ZArcTan[blfff], 2]
x+a+bx4 a b X "

- +

76 (Va b %) b4 3 b
b x4 . . pl/4 1
al/4 (\/? + \/FXZ) | 7(ﬁa+v;xz)z EllipticF [2 Ar‘cTan[ al/,;( ] B 2}
2b34+a+bx?*

Result (type 4, 104 leaves):
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b x*

i |1+

i\/\/?F x|, -1] - EllipticF[i ArcSinh| i\/\/_f x|, -1] /

EllipticE[i ArcSinh|

)

Va

Problem 827: Result unnecessarily involves imaginary or complex numbers.

i — 1 ax
x2+\/a+bx*
Optimal (type 4, 232 leaves, 4 steps):

bl/4 (\/?Jr\/sz) —asbx EllipticE[ZAr‘cTan[bli%}, 7]
Va+bx* /b xVa+bx? SERCES 2
_ N _

ax a(ﬁﬂmxz) a¥4Va+bx?
bl/4 (\/;Jr\/FxZ) —_atbx® - EllipticF[ZAr‘cTan[ﬂ], 2]
(Voo ] an 102
2a34a+bx*

Result (type 4, 121 leaves):
1 a+bx*  |i+b 1 b x4
- -1 +
Va+bxt ax Va a

b x] , —1] - EllipticF [1'1 Ar‘cSinh[

Va Va

EllipticE[i ArcSinh|

Problem 828: Result unnecessarily involves imaginary or complex numbers.

i 1t ax
x®/a+bx*
Optimal (type 4, 261 leaves, 5 steps):
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va+bx* 3b+va+bx?* 3b3/2x+a+bx?
+ - +
5ax’ 5a%x 5a2(\/;+\/Fx2)

3 5/ (\5+sz) \/%EllipticE[2Ar‘cTan[b;::ax], L]

5a’/4+Va+bx?

3p5/4 (\EJr\/FxZ) ﬁ EllipticF[ZAr‘cTan[%]’ 1]

10a’/4+/a+bx*
Result (type 4, 135leaves):

1 (a+bx*) (-a+3bx*) 3'a\/iw b\/l b x4
+31 +

5a2+/a+bx* x> Va a
EllipticE|i ArcSinh| Vb x|, -1] - EllipticF[i ArcSinh| Vo x|, -1]
Va Va

Problem 839: Result unnecessarily involves imaginary or complex numbers.

8
JX— dx
va-bx*
Optimal (type 4, 100 leaves, 4 steps):

5294 [1- 2% EllipticF[Arcsin[®2X], —1]
5axva-bx? x5/a-bx* a
_ _ +

21 b2 7b 21b%4+\a-bx*

Result (type 4, 122leaves):

4
b x (-5a%+2abx*+3b2x%) -5i a’ 1o 2 EllipticF[i ArcSinh| i x|, -1] /
Va a Va

Vb
21 |- — b%+Ja-bx*
\ve

Problem 840: Result unnecessarily involves imaginary or complex numbers.

X4
J — X ax
Va-bx*
Optimal (type 4, 77 leaves, 3 steps):
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N r—— a®/* [1- E111pt1cF[Ar‘c51n[ba’l/ax], -1]

- +

3b 36542 bx*
Result (type 4, 108 leaves):

\/b
— x(-a+bx*)-ia —— EllipticF[i ArcSinh| x|, —1]/

b
-—— b -bx*
N \a

Problem 841: Result unnecessarily involves imaginary or complex numbers.

i — 1 ax
va-bx*
Optimal (type 4, 53 leaves, 2 steps):

at* [1- ElllpthF[APCSln[b’m"], 1]
al/

b1/4 a- bX4

Result (type 4, 72leaves):

i [1-2¢ EllipticF[iArcsinh[ |- x], -1]
a Ve
|5 aoxd
v

Problem 842: Result unnecessarily involves imaginary or complex numbers.

1
Jidlx
x*Va-bx?*

Optimal (type 4, 79leaves, 3 steps):

Ny b3/4 |1- ElllptlcF[Ar‘cSm[ //4)(], —1}

- +
3
3ax 3a3%+a-bx*

Result (type 4, 90 leaves):
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ib l1-"%‘ EllipticF[jArcSinh[ -g x],—l}

Jo
Ve

3ava-bx*

-2 ibx-
x3

Problem 843: Result unnecessarily involves imaginary or complex numbers.

i 1 ax
x&+a-bx*
Optimal (type 4, 102 leaves, 4 steps):

5b7/4 [1- 2% EllipticF[Arcsin[®CX], _1]
Va-bx* 5bya-bx® 2 P T
- - +
7 ax’ 21a2x3 21a7%/a-bx4
Result (type 4, 104 leaves):

5ip2 [1-2% EllipticF[iAr‘cSinh[ e x],—l}
322 a Ja

——7—%+5b2x—
X X

Jo
Ja

21a%?+/a-bx*

Problem 844: Result unnecessarily involves imaginary or complex numbers.

Xl@
J — X ax
Va-bx*
Optimal (type 4, 158 leaves, 8 steps):

7atl/4 J1- bai EllipticE [ArcSin| o x ]s -1]

7ax3Va-bx* x\a-bx* =
- - + _
45 b? 9b 15 b4/ a - b x*
7311/4 |1 _ bxt EllipticF [Ar‘cSin { _wa} - 1]
;A p al/4 ’
15614 \/a b x*

Result (type 4, 134 leaves):
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1 1 b x*
e (—a+bx4) (7ax3+5bx7)+—21j1a2 1-
45b%2+/a-bx* (_£)3/2 a

Va

EllipticE[Ji Ar‘cSinh[ —ﬂ x}, —1] —EllipticF[Ji Ar‘cSinh[ —ﬁ x], —1]
Va a

Problem 845: Result unnecessarily involves imaginary or complex numbers.

ﬁ

6
in dx
va-bx*
Optimal (type 4, 135leaves, 7 steps):

3374 |1- bai EllipticE [ArcSin| b x ], -1]

/,
al/4

x3+a-bx*
_ N _
5b 5b7/4/a-bx*
3274 [1- 2% EllipticF {Ar‘cSin[&} , 1]
a al/4
5b7/4a-bx*
Result (type 4, 120leaves):
1 3 ; 1 , b x*
—|-ax’+bx '+ —31ia 1-
5b+a-bx? (_£)3/2 a
Va
b b
EllipticE[i ArcSinh| L x|, -1] - EllipticF[i ArcSinh| vb x|, -1]
Va Vva

Problem 846: Result unnecessarily involves imaginary or complex numbers.

2
in dx
va-bx*
Optimal (type 4, 108 leaves, 6 steps):

a¥4 [1-2% E1lipticE [Ar‘cSin[@] , -1] a¥* 1~ b E1lipticF [Ar‘csin[&} , -1]
a a1/4 a al/4

b3/4‘/abe4 b3/41’a—bx4
Result (type 4, 100leaves):
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b x*
i [1-——
a
[EllipticE[iAr‘cSinh[ L x|, -1] - EllipticF[i ArcSinh| Yo x|, 1]] /
Va Va
[[—% \Ja-bx*

Problem 847: Result unnecessarily involves imaginary or complex numbers.

1
Jidlx
x2+Va-bx?*

Optimal (type 4, 128 leaves, 7 steps):

m [1- 2% EllipticE Ar‘c51n[b’ X] - }

a1/4 bX4

b1/4\/@EllipticF[Ar‘cSin[%}, —1]

a1/4 a- bX4

+

Result (type 4, 115leaves):
1 1 bx3 b 1 b x4
—_— |- —+ -1 |- -
Va_bx® | X a Va a
EllipticE[j Ar‘cSinh[ —E x}, —1] —EllipticF[Ji Ar‘cSinh[ —ﬂ x], —1]
Va Va

Problem 848: Result unnecessarily involves imaginary or complex numbers.

1
Jidlx
x6+vVa-bx?*

Optimal (type 4, 158 leaves, 8 steps):
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3ps/4 10X EllipticE[Ar‘cSin[&}, -1]
Va bx* 3bya bx* :
) B - +
5ax° 5a2x 5a%%/a-bx*
3b5/4\/@EllipticF[ArcSin[%}) ‘1]
5a%4+/a-bx*

Result (type 4, 131 leaves):

—a+bxt 3b x4 4
1 (-a+bx*) (a+ X>—31’1a —Eb 1_b_x
5a%+a-bx* x° Va a

EllipticE[i ArcSinh| —E x|, -1] -EllipticF[i ArcSinh| —E x|, -1]
Va Va

Problem 859: Result unnecessarily involves imaginary or complex numbers.

12

X ax
J(a+bx4)3/2

Optimal (type 4, 151 leaves, 4 steps):
x° 15axvVa+bx* 9x>+a+bx?
- +

+

_Zb\/a+bx4 14b° 14 b?
+b x4 . . b1/’4 1
1507/ (Va /b x| m EllipticF[2ArcTan[ > ], 2]
28b83/4\arbx*

Result (type 4, 106 leaves):

15ia2 [1.2¢ EllipticF{iArcSinh[ e x},—l]
a \/?

o
Va

~15a?x-6abx®>+2b%2x°-

14b3+a+bx*

Problem 860: Result unnecessarily involves imaginary or complex numbers.

8
J(anbx“)”2 >

Optimal (type 4, 129 leaves, 3 steps):
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5 53/ (ﬂ/a +/b XZ) ——abxd EllipticF[ZAr'cTan[bl/#], ]
X5 5x+a+bx? [Vaib ) * ’
_ . _
2b+va+bx?* 6 b? 12b%4+/a+bx*

Result (type 4, 93 leaves):

5ia 1+— ElllpthF[lAr‘CSInh[ ?ﬁ x},—l}
a

Vo
Va

6bZ+va+bx?

S5ax+2bx®+

Problem 861: Result unnecessarily involves imaginary or complex numbers.

4

X ax
J(a+bx4)3/2

Optimal (type 4, 108 leaves, 2 steps):

2 __atbx® Bl 1
X [Va /b ] (Va b )’ sl
_ +
2bvVa+bx* 4al4b54/a+bxt

Result (type 4, 102 leaves):

\/ﬂ x+j1\/1+—X EllipticF[i ArcSinh] ive x|, -1]
Ve . Ve

a
2 [0 ba o
a

Problem 862: Result unnecessarily involves imaginary or complex numbers.

_ 1 4
J(aerx“)y2 g

Optimal (type 4, 108 leaves, 2 steps):

(\/?J,\/FXZ) —asbx® EllipticF[ZAr‘cTan[&}, 2]

X (\gﬂmxz)z al/t 2
N

2av/a+bx* 425404 /a+bx*

Result (type 4, 102 leaves):

/ i 1 E111pt1cF Ar‘cSmh[ /% } —1]

2a EJ@ Vva+bx?t

a
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Problem 863: Result unnecessarily involves imaginary or complex numbers.

J;dx
x4 (a+bx“)3’/2

Optimal (type 4, 131 leaves, 3 steps):

5024 (Va + /b x2) [ 2 E1lipticF[2 ArcTan|22x], 1]
! 512 bxt (V3o 2| R

2ax3Va+bx? 6a% x> 12a%%+a+bx*
Result (type 4, 93 leaves):

5ib | 1.2 EllipticF[iArcSinh[ o x},-1]
: Ja
ivo
Ja

6a2+/a+bx?

—Z—f—SbX+
X

Problem 864: Result unnecessarily involves imaginary or complex numbers.

1
J—dlx
x8 (a+bx“)3’/2

Optimal (type 4, 153 leaves, 4 steps):
1 9+va+bx* 15b+a+bx*
- + +
2ax’Va+bx* 14 a? x’ 14 a3 x3

15674 (Va +\/b x2) | —=2X— EllipticF[2ArcTan[ 27X ], 1]
(\EM/FXZ) al/4 2
28a%%4/a+bx*

Result (type 4, 106 leaves):

EEllipticF[i ArcSinh[\/f x|,-1]
o
Ja

Problem 865: Result unnecessarily involves imaginary or complex numbers.

151 b2
2
_2a, 6ab  q5p2y -
x7 x3

14a3+Va+bx*

14

X ax
J(a+bx4)3/2

Optimal (type 4, 282 leaves, 6 steps):
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x11 77ax>Va+bx* 11x’Va+bx* 77 a2 x\/a+bx*

_ n i _
2b+va+bx? % b’ 18 b? 30 b7/2 (\/?+\/Fx2)
9/4 2 a+b x4 . . bY/4 x 1
77 a (\/?+Wx ) 7(\E+sz)2 ElllptlcE[ZArcTan[ oy }, 2]
"
30b55/4 a1 bx"
9/4 2 a+b x* . . bY/* x 1
77 a (\/? + \m X ) 7(Ja_+ﬁ XZ)Z EllipticF [2 ArcTan [ v } >, ]
60b15/4 /2t bt
Result (type 4, 183 leaves):

\/—

Vb X3 (—77a2—22abx4+10b2x8) +
Va

4

231a%% |1+ EllipticE|i ArcSinh|

a

4

231a°? |1+

EllipticF[i ArcSinh|
a

Problem 866: Result unnecessarily involves imaginary or complex numbers.

10

X g
J(aerX“)y2 g

Optimal (type 4, 258 leaves, 5 steps):
x7 7x3Va+bx* 2laxVa+bx*
2b+va+bx 10 b? 10 b5/2 (\E+Wx2)

+

21254 (Va «\b 2] [ 2 ElllptlcE[zArcTan[b’ ], 2]
(Va /b %) : 2
18b1/%a+bx*

21 35/4 (ﬁJr\/FXZ) —_asbx® EllipticF |2 Ar‘cTan[bl/#}, 2]
(ﬁmﬁ XZ)Z at/t 2
20611/ /a1 b X"

Result (type 4, 172leaves):

| 103
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i\ b
\/—x (7a+2bx*) - 2122 E111pt1cE i ArcSinh| ivh x|, -1] +
\/ Va

4

b x b i \/b
21232 |1+ EllipticF[i ArcSinh| ! 10 ibS/zw/aerx“

‘ V2

Problem 867: Result unnecessarily involves imaginary or complex numbers.

XG
J(anbx“)”2 >

Optimal (type 4, 236 leaves, 4 steps):
x3 3x+Va+bx*
2baribx* 2b32 (\/?+\/Fx2)

3ab4 (Va + /b ) [ et ElllptlcE[ZArcTan[b’ ], 2]
(\/?+\/F ) 1/4 2
N
2b7%~a+bx*
331/4 (\/?J,\/sz) ——abxd E111pt1cF[2Ar‘cTan[b/ ], 1]
(v /B ) ’
4074\ a+bx*+

Result (type 4, 163 leaves):

ib Vb x3+3+/a x|, -1] -
\/ r

[

3va

E111pt1cF (i ArcSinh| b x|, -1] / 2 o b32./a+bx*

Problem 868: Result unnecessarily involves imaginary or complex numbers.

2

X ax
J(a+bx4)3/2

Optimal (type 4, 239 leaves, 4 steps):
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x3 x+a+bx*
- +
2ava+bx? ZaN/F(\/?Jr\/FXZ)
(ﬁ+ﬁx2) m EllipticE[ZAr‘cTan[:;Tf}, 7]
2a3/4b3/4“/a+bx4
b x . . 1/4
(\/;Jr\/FxZ) m E111pt1cF[2Ar'cTan[:1if}, i]
4a3/4b3/4“/a+bx4
Result (type 4, 163 leaves):
b
lrv—x—\/_ [ ivh x], -1] +
N

Va

4 i .
EllipticF[j Ar'cSinh[ ivh x}, ,1} /[2 23/2 (“/F

Problem 869: Result unnecessarily involves imaginary or complex numbers.

1
J—dlx
x2 (a+bx4)3’/2

Optimal (type 4, 260 leaves, 5 steps):
1 3+a+bx* 34/b xVa+bx*
+

2axVa+bx?* 2a%x 2a2(\5+\mx2)

3 pl/4 (\/; Ny xz) ——2xX_ E11ipticE[2 ArcTan[ 20X ], 1]
(Va /b %) ave oo 2
N
2a’/*Ja+bx*
1/4 2 __asbx® ipti by, L
3b (\/?-F\/FX ) (\/;M/sz)z ElllpthF[ZAr\CTan[ al/4 ], 2}
4a’”%~a+bx*

Result (type 4, 178 leaves):

b (2a+3bx*) +3+/a Vb x 1+bx4 ipticE|i i i x|, -1] -
Va Vo Va

b x* i b i /b
3va Vb x |1+ EllipticF[i ArcSinh| | - x|, -1] / 2a2 |2 x+/a+bx*
a Va Va
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Problem 870: Result unnecessarily involves imaginary or complex numbers.

1
J—dlx
x6 (a+bx“)3’/2

Optimal (type 4, 282 leaves, 6 steps):

1 7vVa+bx* 2lb~a+bx* 21b32x/a+bx*
- + - +
2ax’Va+bx* 10a%x* 102’ x 10 a3 (\/?+\mx2)
21 b>/4 (\/?+\/Fx2) % EllipticE[ZAr‘cTan[&}, ]
(\Eﬂﬁxz) al/4 2
10 a4 +/a+bx*
b Xt . . pl/4 1
2165 (a +/b x| /m EllipticF [2 ArcTan[®7%], 2]
20 a4~/ a+bx*
Result (type 4, 192 leaves):
ib

(-2a2+14abx4+21b2x8) -

Va

b x* i Vb
21+v/a b¥2x° |1+ EllipticE[i ArcSinh| ivh x|, -1] +21+/a b¥2x®
a Jva

b x* 1vVb ivVb
1.2 EllipticF[i ArcSinh| = x|, -1] / 10a° | = x>+Ja+bx*
a Va

Problem 871: Result unnecessarily involves imaginary or complex numbers.

o
J(a+bx4)5/2

Optimal (type 4, 127 leaves, 3 steps):

+b x4 . . 1/4
) . 5 (Va + Vb x| /(ﬁibir;xz)z ELlipticF [2ArcTan[ 27X ], 2]
N

+

6a(a+bx*)*? 12a2+/a+bx? 2429414 /a1 b Xt

Result (type 4, 99 leaves):
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5i(arbxt) [1.24 EllipticF[jArcSinh[ Vo x],-l}
i Vs

7ax+5bx°- :
ifo
Ja

12 a2 (a+bx“)3/2

Problem 925: Result unnecessarily involves imaginary or complex numbers.

X8
J dx
V1+x*
Optimal (type 4, 74 leaves, 3 steps):

5 (1+x?) | 220 EllipticF[2ArcTan(x], %]

5 1 (1+X2)2
= xA1ext 4 =1 x*
21 7

Result (type 4, 57 leaves):

5x+2x°-3x%+5 (-1)Y*/1+x* EllipticF[iArcSinh[(-1)%*x], 71})

42 /1 + x4

1
211+ x4

Problem 926: Result unnecessarily involves imaginary or complex numbers.

X4
J Viext
Optimal (type 4, 58 leaves, 2 steps):

(1+x2) | 2% EllipticF[2ArcTan(x], %]
LN Fwey ) 2
Xt

— X
6V1+x*

dx

Result (type 4, 47 leaves):
x+x°+ (-1)Y* /14 x* EllipticF[iArcSinh|[(-1)**x], -1]

31 +x4

Problem 927: Result unnecessarily involves imaginary or complex numbers.

J ! dx
V1+x?t
Optimal (type 4, 43 leaves, 1 step):

(1+x2) '(11:7)(;)2 EllipticF[2ArcTan(x], %]

21+ x4
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Result (type 4, 21 leaves):
- (-1)Y*EllipticF[i ArcSinh|[ (-1)**x], -1]

Problem 928: Result unnecessarily involves imaginary or complex numbers.

J _ 1
x4/ 1+ x4
Optimal (type 4, 60leaves, 2 steps):

(1+x2) [ 22 EllipticF[2ArcTan(x], 1]

V1 x4 (14x2)?
3x? 6V1+x4

Result (type 4, 55 leaves):
~1-x*+ (-1)Y* %31+ x* EllipticF[iArcSinh[(-1)"*x], -1]

3x3V/1+x4

Problem 929: Result unnecessarily involves imaginary or complex numbers.

J _ v
xB/1+ x4
Optimal (type 4, 76 leaves, 3 steps):

5 (1+x2) 1*7":2 EllipticF[2ArcTan([x], %]
Viext 541+ x (1?) 2
- +

+

7x’ 21 x* 421+ x*
Result (type 4, 61 leaves):

1 ( a 8 1/4 7 a A . 1/4
———————[-3+2x*+5x8-5 (-1)Y*x7 /1 +x* EllipticF[i ArcSinh[(-1)"*x] —1])
21x7 /1 + x4 ’

Problem 930: Result unnecessarily involves imaginary or complex numbers.

X10
J Vi+xt
Optimal (type 4, 140 leaves, 5steps):

/ )
—lx3x/1+x4 +lX7\/1+X4 +7<$
45 9

X
15 1+x2)

dx

x4 . . x4 . .
7 (1+x2) /(iﬁ)z EllipticE[2ArcTan([x], i] 7 (1+x2) ﬁ EllipticF[2ArcTan(x], "

151+ x4 301+ x4
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Result (type 4, 72leaves):
1 (%3 (-7-2x*+5x8)

2 -21 (-1)¥*EllipticE[i ArcSinh[ (-1)Y*x], -1] +
45 2

1+Xx

21 (-1)** EllipticF[i ArcSinh[(-1)"*x], -1]

Problem 931: Result unnecessarily involves imaginary or complex numbers.

x6
J dx
V1+x?t

Optimal (type 4, 124 leaves, 4 steps):

i 3(1+Xz>EEnipticE[zArcTan[x], %]
1x3 1+x* 3XVLex -

5 5 (1+x2) ' 5V1+x* 7
3 (1+2) J%EllipticF[zArcTan[x], 5]
10/1+x*
Result (type 4, 73 leaves):
1ls (-1)%*EllipticE[i ArcSinh[ (-1)"*x], -1] +
5

x> +x7 -3 (-1)¥*+/1+x* EllipticF[iArcSinh[(-1)"*x], -1]
V1+x4

Problem 932: Result unnecessarily involves imaginary or complex numbers

X2
j dx
V14 x4

Optimal (type 4, 103 leaves, 3 steps):

(1+x?) e EllipticE[2ArcTan([x], %]
x/1+ x4 (102 2

+
1+x2 V14 x4
1+x4 soas 1
(1+x2) /ﬁ EllipticF[2ArcTan(x], 7]
241+ x4

Result (type 4, 37 leaves):

(-1)** (—EllipticE[i ArcSinh[ (-1)Y*x], -1] + E1lipticF [i ArcSinh[ (-1)"*x], —1”
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Problem 933: Result unnecessarily involves imaginary or complex numbers.

J _ 1
x2/ 1+ x4
Optimal (type 4, 117 leaves, 4 steps):

NN e (1+x?) ﬁ EllipticE[2ArcTan([x], %}
) X ' 1ex2 NEPRY "
(1+x?) /ﬁ EllipticF[2ArcTan(x], %]
21+ x%
Result (type 4, 70 leaves):

3
_ 1 X - (-1)** EllipticE[i ArcSinh[(-1)"*x], -1] +
xV1i+xt  A1+x8
(-1)** EllipticF[i ArcSinh[ (-1)Y*x], -1]

Problem 934: Result unnecessarily involves imaginary or complex numbers.

j _ v
X614 x4
Optimal (type 4, 140leaves, 5 steps):

3 (1+x2) 1*7":2 EllipticE[2ArcTan([x], %]
Viext  3V1+x* 3xV1+x (1) 2
- +

— + —

5 x> 5x 5(1+x2) 5/1 5%

3 (1+%) 1 E1lipticF[2ArcTan[x], %]

(14x2)2

101+ x4
Result (type 4, 94 leaves):

! ~1+2x*+3x%+3 (-1)%*x*/1+x* EllipticE[i ArcSinh[(-1)"*x], -1] -

5x°V1+x*
3 (-1)%4x®~/1+x* EllipticF[iArcsinh[(-1)"*x], ,1})

Problem 945: Result unnecessarily involves imaginary or complex numbers.

12

X 4
J<1+X4>3/2 X
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Optimal (type 4, 90 leaves, 4 steps):
. 15 (1 +x?) lﬁ EllipticF |2 ArcTan([x], i]
—Xi—EXM1+X4+iX5w/1+X4+
2V/1+x4 14 14 281+ x4

Result (type 4, 57 leaves):

1 ( 5 9 1/4 4 . . . 1/4
- —————[15x+6x°-2x?+15 (-1)"*~/1+x* EllipticF|i ArcSinh[(-1)"*x] -1])
141+ x* -2 -2 ’

Problem 946: Result unnecessarily involves imaginary or complex numbers.

X8
J —ax
<1 i X4> 3/2
Optimal (type 4, 74 leaves, 3 steps):

1+x* . . 1
§ 5 (1+x2) (1+7:2)2 EllipticF[2ArcTan(x], ;]

5
5
LT xAf1+x* -
2V/1+x4 6 121+ x4

Result (type 4, 52 leaves):
5x+2x5+5 (-1)Y*+/1+x* EllipticF[iArcSinh[(-1)"*x], -1]

6V1+x*

Problem 947: Result unnecessarily involves imaginary or complex numbers.

x4
J<1+X4>3/2 >

Optimal (type 4, 58 leaves, 2 steps):

1+x* . . 1
§ (1+x?) lﬁ EllipticF[2ArcTan([x], ﬂ

- +
2V1+x4 41+ x4
Result (type 4, 38leaves):
X 1

= (-1)Y*EllipticF[i ArcSinh[ (-1)Y*x], -1]

2v/1+x4 2

Problem 948: Result unnecessarily involves imaginary or complex numbers.

B S
J<1+X4>3/2

Optimal (type 4, 58 leaves, 2 steps):
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) (14x2) J%EllipticF[zArcTan[x], 7]

+

241+ x4 4+/1+x*

Result (type 4, 37 leaves):

: . (-1)Y* EllipticF[i ArcSinh[(-1)"*x], -1]
2 (V1ex4

Problem 949: Result unnecessarily involves imaginary or complex numbers.
1
Ji dx
x* (1+x4)3/2

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

e 5 (1+x2) /(11+7X2“>2 EllipticF[2ArcTan(x], ]
1 541 +x X

2x3/1+ x4 6 x> 12/1+x*
Result (type 4, 46 leaves):

1( -2-5x%

| S22 s (-1)**EllipticF[i ArcSinh[ (-1)**x], -1]
6 Ix3+/1+x*

Problem 950: Result unnecessarily involves imaginary or complex numbers.
1
Ji dx
x8 (1+x4)3/2

Optimal (type 4, 92 leaves, 4 steps):

15 (1 +x?) RS EllipticF[2ArcTan(x], |
1 9vV1+x* 15/1+x4 (10x%)® 2
- +

+

2x7 1+ x* 14 x7 14 %3 281+ x4

Result (type 4, 61 leaves):
1

| -2+6x*+15x% - 15 (-1)¥*x7\/1+ x* EllipticF[i ArcSinh[(-1)"*x] -1})
14x7\/1+x4( =2 ’

Problem 951: Result unnecessarily involves imaginary or complex numbers.

14

X ax
J<1+X4>3/2

Optimal (type 4, 156 leaves, 6 steps):
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x11 77 11
— 31 x? + =X A1+ x*
18

2+/1+x* 99
77 (1+x2) | 2% EllipticE[2ArcTan(x], 1]
77 xV 1+ x4 (102 2
- +
30 (1+x?) 301+ X
2 1+x4 . . 1
77 (1+x%) | Tyt EllipticF[2ArcTan[x], 2]

601 +x*
Result (type 4, 72 leaves):

3(-77-22x*+10x8
1 (e x*+10x°) 231 (-1)**EllipticE [i ArcSinh[ (-1)Y*x], -1] +
90 V1+xt

231 (-1)**EllipticF i ArcSinh[ (-1)"*x], -1]

Problem 952: Result unnecessarily involves imaginary or complex numbers.

X10
——————dx
J<1+X4>3/2
Optimal (type 4, 140leaves, 5 steps):
21 (1+x?) | 2% EllipticE[2ArcTan[x], %]
X 7 T 21x/1+x (10¢?) 2
-+ — X 1+x" - + -
2 Viid 18 10 (1+x?) 10+/1+ x*
1+x* . . 1
21 (1+x2) /r;)z EllipticF[2ArcTan(x], 5]
201+ x4
Result (type 4, 75leaves):
1 7 x3 2x’
— + +21 (-1)** EllipticE[i ArcSinh[ (-1)**x], -1] -
10 (/1. x4 A1 x4

21 (-1)** EllipticF[i ArcSinh[ (-1)"*x], -1]

Problem 953: Result unnecessarily involves imaginary or complex numbers.

X6
J <1 + X4>3/2 dx

Optimal (type 4, 124 leaves, 4 steps):
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3 (1+x?) [ 2% EllipticE[2ArcTan[x], %]
x3 3xV1+x4 (1) 2

i 2 (1+x2) 241+ x* )
3 (1+%?) /ﬁ EllipticF[2ArcTan(x], %]
4/1+x%
Result (type 4, 61leaves):
1 _® -3 (-1)**EllipticE[i ArcSinh|[ (-1)*x], -1] +
2| yid

3 (-1)**EllipticF[iArcSinh[(-1)"*x], -1]

Problem 954: Result unnecessarily involves imaginary or complex numbers
X2
—— dx
j (1 + X4> 3/2
Optimal (type 4, 124 leaves, 4 steps):

(1+x2) [ EllipticE[2ArcTan(x], %]
X3 x\1+ x4 (14x?) 2

- + -
241 + x4 2<1+X2) 24/1 + x4

(1+52) \/%EllipticF[ZAr‘cTan[x], i]

41+ x4
Result (type 4, 59 leaves):
3
Il (-1)** EllipticE[i ArcSinh[ (-1)"*x], -1] -
2 (V1ext

(-1)**EllipticF[i ArcSinh[ (-1)"*x], -1]

Problem 955: Result unnecessarily involves imaginary or complex numbers.
1
—dx
sz (1+x4)%2

Optimal (type 4, 140leaves, 5steps):
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3 (1+x?) [ 2% EllipticE[2ArcTan(x], %]
1 3v1+x* 3xV/1+xt (1+¢) 2
- +

- +

2x V1K 2x 2 (1+x?) 2V1+x*
3 (1+x2) /ﬁ EllipticF[2ArcTan[x], i}
41+ x4
Result (type 4, 75leaves):
1 2 3x3

-3 (-1)**EllipticE[i ArcSinh[ (-1)Y*x], -1] +

21 xV1+x* 14X

3 (-1)** EllipticF[iArcSinh[(-1)"*x], -1]

Problem 956: Result unnecessarily involves imaginary or complex numbers.

1
j———————fdx
x© (1+x4)3/2

Optimal (type 4, 156 leaves, 6 steps):

1 7V1+x% 2141+ x4
- +

25511 x* 10 x> 10 x
21 (1+x?) | 2% EllipticE[2ArcTan[x], %]
21 x /1 + x4 (1022 2

+ —

16 (145 16175

+ 4 . .
21 (1+x2) (11”2‘2)2 E111pt1cF[2 ArcTan([x], i]

20/ 1+ x*
Result (type 4, 94 leaves):

! (—2+14x4+21 x®+21 (-1)¥*x5/1+x* EllipticE[iArcSinh[(-1)Y*x], -1] -

10 x> V1 +x*
21 (-1)>*x®~/1+x* EllipticF[i ArcSinh[(-1)**x], -1])

Problem 957: Result unnecessarily involves imaginary or complex numbers.

1 ax
J<1+x4)5/2

Optimal (type 4, 72leaves, 3 steps):
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5 (1+x2 1 E1lipticF[2 ArcTan 1
y . (1) ey ElLiptick| (x], 1]

+ +
6 (1+x4)%% 121+ x% 241+ x*

Result (type 4, 52 leaves):
7x+5x° -5 (-1)"* (1+x*)*? EllipticF i ArcSinh[ (-1)Y*x], -1]

12 (1+x4)3/2

Problem 972: Result more than twice size of optimal antiderivative.

J — X ax

vV -4+ x4

Optimal (type 3, 18leaves, 3 steps):

1 X2

= ArcTanh|[ ————|

2 V- xt

Result (type 3, 42 leaves):
1 X2 1 X2

-~ log[l- ————— |+~ Log[l+ ———]
4 Voaixr 4 Voar Xt

Problem 982: Result unnecessarily involves imaginary or complex numbers.

X2
J — 5 ax
V3-bx*
Optimal (type 4, 54 leaves, 4 steps):
. . . b1/4 x . . . bl/4 x
34 EllipticE[Arcsin[ = 7x ], -1] 7 3%/* EllipticF [Arcsin[ 2 7x ], ~1]
b3/4 b3/4
Result (type 4, 76 leaves):
1 A\ -4/b N
=i 34+ -+/b |EllipticE[i Ar‘cSinh[#] , -1] - EllipticF[i ArcSinh[#] , -1]
b 3 3

Problem 991: Result unnecessarily involves higher level functions.

dx

J(aerx“)l/4

X
Optimal (type 3, 66 leaves, 6 steps):
a+bxt)t*

b x4 /4
7<a+ X ) ] - *al/4Ar'cTanh[ (

1
(a+b x4>1/4 - —a'*ArcTan|
a1/4 2 a1/4

]

Result (type 5, 61 leaves):
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3(a+bx*) -a <1+ i)wl Hyper‘geometr‘icZFl[i, i, i, - 2]

4 bX4

3 (a+bx4)3/4

Problem 992: Result unnecessarily involves higher level functions.

(a+ bx“)l/4
J x>

Optimal (type 3, 75leaves, 6 steps):
(a+bx*)t* bAr‘cTan[M] bAr‘cTanh{M]

a /4 al/4

dx

4X4 8 a3/4 8 a3/4

Result (type 5, 67 leaves):

~3(a+bx?) -b (1+ ;7)3/4 x4 Hyper‘geometr‘iCZFl[%, %, z, -2

12 x4 (a+bx4)3/4

Problem 993: Result unnecessarily involves higher level functions.

dx

J(aerx“)l/4

x°

Optimal (type 3, 101 leaves, 7 steps):
(a+b x4 b (a+b x4) 1/4 3 b2 Ar‘cTan[M] 3b2 ArcTanh[M}

al/4 al/4
- - + +
8 x8 32ax? 64 a’/4 64 a’/4

Result (type 5, 82 leaves):
7 L]
"4" bxt

a 3/4
[—4 a?-5abx*-b2x8+b? (1 + ) x® Hypergeometric2F1[ =,

b x*

/

Sw

(BZax8 (a +bx4)3/4)

Problem 994: Result unnecessarily involves higher level functions.

ng (a + bx4)1/4d1x

Optimal (type 4, 125leaves, 6 steps):
2a2x% (a+bx*)"* axb (a+bx*)M*

) 77 b? ’ 77 b
4372 (1404 4Elliptic:F[iArcTan[%], 2]

ixm (a+bx4)1/4+ a
11 77 b5/2 (a+bx4>3/4

+

3/

Result (type 5, 91 leaves):
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1

77 b? (a+bx“)3’/4

4

3/4 ) 1 3 3 bx
x?|-2a*-a?bx*+8ab?x®+7b3x'?+23a3 [1+ ) Hypergeometric2F1[~, =, =, - —|
a 2 4 2 a
Problem 995: Result unnecessarily involves higher level functions.
JXS (a+bx4)1/4d1x
Optimal (type 4, 101 leaves, 5steps):
1/a 2252 (142 E1lipticF [ ArcTan[ 2] 2
ax? (a+bx4) +1x6<a+bx4)1/4— ( N a) P [2 [\/?] ]
21b 7 21b%2 (a+bx*)¥*
Result (type 5, 78 leaves):
1 434 1 3 3 bx*
x? |a®+4abx*+3b2x%-2a? [1+ X ) Hypergeometric2F1[ =, =, =, ——X]
21b (a+bx*)** a 2 4 2 a

Problem 996: Result unnecessarily involves higher level functions.

JX (a+bx4)1/4dlx
Optimal (type 4, 79leaves, 4 steps):
1

= x2 (a+bx4)1/4+
3 3\/?(a+bx4)3/4

a

a3/2 (1 N ba—x") > EllipticF| % Ar‘cTan[%] > 2]

Result (type 5, 63 leaves):

x2 (2 (a+bx*) +a (1+ :—X4)3/4 Hyper‘geometr‘icZFl{%, i, % —M])

6 (a+bxt)*

Problem 997: Result unnecessarily involves higher level functions.

J(aerx“)l/4

3

dx
X

Optimal (type 4, 79leaves, 4 steps):

(a+bx4>1/4 Va Vb (1+%)3/4EllipticF[iAr‘cTan{%], 2]
+

2x2 2(a+bx4)3/4

Result (type 5, 66 leaves):
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4 4 bxt ) 3/4 ; 13 3 _bxt
-2 (a+bx ) +bx (1+ N ) Hyper‘geometr‘1c2F1[2, Nt ]

4 x? <a+bx4)3/4

Problem 998: Result unnecessarily involves higher level functions.

dx
7

J(aerx“)l/4

X

Optimal (type 4, 101 leaves, 5steps):

>4 EllipticF [ % ArcTan | %] , 2]
a

(a+bx*)¥* b (a+bx*)¥* b3/ (1+ bai)

6 x° 12 ax? 12+/a (a+bx*)**

Result (type 5, 85 leaves):
X4
1+

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

N |

3 3 ﬂ})/
’4-' 2) a

a
(24ax6 (a +bx4)3/4)

Problem 999: Result unnecessarily involves higher level functions.

dx

j(a+bx4)1/4

X11

Optimal (type 4, 125leaves, 6 steps):

(a+bx$) ¥ b (arbxt]V4 b2 (asbxt)is b5/2 (1+ %‘)3/4 EllipticF[iArcTan[LPz], 2]

a

- + +
10 x1e 60 a x° 24 a2 x? 24 a3/2 <a+bx“)3/4

Result (type 5, 94 leaves):

~24a3-28a’bx*+6ab?x®+10b3x? +

X4

5b3x%? |1+

)

3/4
] Hypergeometric2F1| / (249 a2 x! (a+bx) 3/4>

1 3 3
) _7]
2 4 2 a

a

Problem 1000: Result unnecessarily involves higher level functions.

st (a + bx“)l/4 dx

Optimal (type 3, 103 leaves, 6 steps):

3a2ArcTan| bt | 3a?ArcTanh| bVt ]
3 4\1/4 )

ax (a+bx ) + 1x7 <a+bx4)1/4+ (aJ'bXa)l/A N (a=bx?)**
32b 8 64 b7/4 64 b7/4

Result (type 5, 78 leaves):
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1
32b (a+bx4)3/4

x4

3/4
x> |a?+5abx*+4b%x8- a2 [1 + ) Hypergeometric2Fi |

a

Problem 1001: Result unnecessarily involves higher level functions.

JXZ (a + bx“)l/4 dx

Optimal (type 3, 77 leaves, 5steps):

1 aArcTan| —bl’/:"m | aArcTanh| —bl’/:xm ]
+b +b /

23 (a+bx4>1/4_ (atbx?) N (a+bx?)

4 8 p3/4 8 b3/4

Result (type 5, 63 leaves):

x3

4 bx*)3/4 ; 3.3 7 _bxt
3(a+bx*) +a (1+ ; ) Hyper‘geometr‘1c2F1[4, 2 ]

12 (a+ bx4)3/4

Problem 1002: Result unnecessarily involves higher level functions.

(a +b X4) 1/4
J ER L ax
X2
Optimal (type 3, 73 leaves, 5steps):
a+bx*)V* 1 pl/4 1 bl/4
- 7( ) - = bY*ArcTan| X | + = b'*ArcTanh | .
X 2 (a+bx4)1/4 2 (a+bx4)1/4

Result (type 5, 66 leaves):

-3 (a+bx*) +bx? (1+ %)3/4 Hypergeometric2F1[2, 2, -

3 x (a+bx4)3/4

Problem 1007: Result unnecessarily involves higher level functions.

Jx“ (a +b x4>1/4 dx

Optimal (type 4, 150leaves, 8 steps):

3a3x <a+bx4)1/4 3a2x5 (a+bx4)1/4 ax® (a+bx4)1/4
- + +

112 b3 280 b? 140 b

3 Vb X2

) 347/2 (1+ ba_“) /43 EllipticF[%Ar‘cCot[ F‘Z}, 2]
X

— x13 (a+bx4)1/4+ :

14 112b5/2 (a+bx*)?*

Result (type 5, 101 leaves):

N |w



Mathematica 11.3 Integration Test Results for 1.1.3.2 (¢ x)”m (a+b x~n)~p.nb | 121

[15a4x+9a3bx5—2a2b2x9+44ab3x13+40b4x17—

x4

15a%x |1+

3/4
) Hypergeometric2Fi |

5, / (sscab3 (a+bx4)3/4)
a 4

3 5
Ty T _—}
4 4 a

Problem 1008: Result unnecessarily involves higher level functions.
JXS (a+bx?) Y4 gx

Optimal (type 4, 126 leaves, 7 steps):

a2 x (aerx“)l/4 axs <a+bx4)1/4

+

. 2572 (1+ L)S/“ x3 E1lipticF [ L ArcCot [ 22 ], 2]
1, 14 b x4 2 Va

X (a+bx ) -

10 24 b3/2 (a+bx4)3/4

Result (type 5, 90 leaves):
[5a3x3a2bx5+14ab2x9+12b3x13+

443/4 4
5adx 1+ J Hyper‘geometr‘icZFl[l, E, E, bx ]]/ (120 b <a+bx4)3/4)
4’4’ 4

a a

Problem 1009: Result unnecessarily involves higher level functions.

Jx“ (a + bx4)1/4d1x

Optimal (type 4, 102 leaves, 6 steps):

3/2 a )% 3 E1lipticF [t Vb %
ax (a1 e, T (1+5) " ElLiptick [ 1 arcCot[12X], 2]
12b 6 12\/F <a+bX4)3/4
Result (type 5, 76 leaves):
1 x4 ) 1 3 5 bxt
x|a®+3abx*+2b>x®-a% |1+ Hypergeometric2F1[ =, =, =, - —|
12b(a+bx4)3/4 a 4 4 4 a

Problem 1010: Result unnecessarily involves higher level functions.
j(a+bx4)1/4dlx

Optimal (type 4, 80leaves, 5steps):

Va Vb (142" @ EllipticF [t Arccot [ 2], 2]
1x<a+bx4)1/4— ( bX) 2 Va
2 2 (a +b X4) 3/4
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Result (type 5, 58 leaves):

. bxt | 3/4 . 1 3 5 _bx*
X (a+bx +a (1+ 5 ) Hyper‘geometr‘1c2F1[4, 2’ a’ })

2 (a+bx4)3/4

Problem 1011: Result unnecessarily involves higher level functions.

J<‘-,be4)1/4

4

dx
X

Optimal (type 4, 82leaves, 5steps):

(a+bx4>1/4 b3/2 (1+ ;?)3/4 x3 EllipticF[iAr‘cCot[%], 2}

a

3x3 3+/a (a+bx*)?*

Result (type 5, 66 leaves):

4 4 bx* | 3/4 : 13 5 _bxt
—a-bx*+bx (1+ 2 ) Hyper‘geometr‘1c2F1[4, 2 0 - ]

3x3 (a+bx“)3/4

Problem 1012: Result unnecessarily involves higher level functions.

)1/4

(a+bx*
J S ax
XS
Optimal (type 4, 104 leaves, 6 steps):

a

(arbxt)¥ b (arbxd)e 2672 (14 27" Elliptick [} Arccot [ 2], 2]

- - +
7 x7 21ax3 21 a3/2 (a+bx4)3/4

Result (type 5, 83 leaves):

4

3/4
[3a24a bx*-b?x®-2b2x? (1+ } Hypergeometric2F1[ =,

1 3 5
T Ty T *_]
a 4 4 4

(Zlax7 (a +bx4)3/4)

Problem 1013: Result unnecessarily involves higher level functions.

dx

J(a+bx4)1/4

X12

Optimal (type 4, 128 leaves, 7 steps):
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(a+bx4)1/4 b <a+bx4)1/4 2 b2 (a+bx“)1/4
- +

11 x11 77 ax’ 77 a% x3

4p7/2 (1+ ;7)3/4 NE EllipticF[iAr‘cCot[M] , 2]

a

7722 (a+bx*)>*

Result (type 5, 93 leaves):

x4 b x*
s -]

5
~7a%-8a?bx*+ab?x®+2b3x*? +4b3x*? =
4 a

1+

3/4
) Hypergeometric2F1 |

/

) )

1
a 4

3
4
(778 %1% (3 bxt) 4]

Problem 1014: Result unnecessarily involves higher level functions.

dx

J<a+bx4)1/4

X16

Optimal (type 4, 152 leaves, 8 steps):
(a+bx*)¥* b(a+bx*)¥* 2b% (a+bx*)*

15 x15 165 a x'? 231 a2 x’

3/4 . . 2
4b3 (a+bx4)?* 8 b/ (1+ :7) x3 ElllptlcF[%Ar‘cCot[Lp ], 2]

a

.
231a3x3 231 a7/2 (a+bx4)3/4

Result (type 5, 105leaves):

~77a*-84a3bx*+3a%b*x®-10ab3x'?-20b*x* -

x4

40 b* x*® |1+

3

3/4
j Hypergeometric2Fi |
a

/ (1155 a®x!® (a+bx?) 3/4)

3 5
I ) *—}
4 4 a

IS

Problem 1020: Result unnecessarily involves higher level functions.

dx

J(aerx“)B/4

X

Optimal (type 3, 70leaves, 6 steps):

1 1 a+bx*)V4 1 a+bx*)t4
= (a+bx4)3/4+7a3/4Ar‘cTan[ ( ) } —fa3/4Ar‘cTanh[ >
3 2 a1/4 2 a1/4
Result (type 5, 58 leaves):

4 _a |14 ; 11 5 __a
a+bx*-3a (1+ bx“) Hyper‘geometr‘1c2F1[4, I bx4]

3 (a+bx“>1/4
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Problem 1021: Result unnecessarily involves higher level functions.

(a +b X4) 3/4
Ji dx
)(5
Optimal (type 3, 75leaves, 6 steps):
(a+bx4)>4 3 bArcTan[l&:‘/:)ﬂ] 3b ArcTanh| M}

al/4

- +
4 1/4 1/4
4 X 8 a 8a

Result (type 5, 67 leaves):

1/4 .
—a-bx*-3b (1+ ;7) x4Hyper‘geometr'1c2F1[i—, i, 2, -2

4 x4 (aerx“)l/4

Problem 1022: Result unnecessarily involves higher level functions.

dx

J<a+bx4)3/4

x°

Optimal (type 3, 101 leaves, 7 steps):

. 1/4 . 1/4
(a0 bxt) ¥ 3b(asbxt) 4 32 AncTan[ B2XU] 32 ancrann | (22
a/ a/
- - - +
8 x8 32ax* 64 a>/4 64 a>/4

1 5 a
Ty Ty T ______} ) ///
4 4 b x*

Result (type 5, 83 leaves):

1/4
x® Hypergeometric2F1|

)

[—4a2—7abx“—3b2x8+3b2 [1+

1
b x* 4

(32ax8 (a+ bx4)1/4)

Problem 1023: Result unnecessarily involves higher level functions.

ng (a+bx4)3/4d1x

Optimal (type 4, 149leaves, 7 steps):

4a3x2 2a2x% (a+bx*)¥* axb (a+bx?)*
_ . .
65b% (a+bx*)* 65 b? 39b
bt | 1/4 Y N
ixle (a+bx4)3/4_ 4372 (1+ ax ) Elllptl(:E[2 ArcTan | \/?X |, 2]
13 65 b>/2 (a+bx4>1/4

Result (type 5, 91 leaves):
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2

x> |-6a*-a’bx*+20ab?x8+15b3x%? +

x4

1/4 11
3 -
6a [1+ ) Hyper‘geometr‘1c2F1[—, T T ™ ]

)/ (195 b? (a+bx4)1/4)

Problem 1024: Result unnecessarily involves higher level functions.

st (a+bx4)3/4d1x

Optimal (type 4, 125leaves, 6 steps):

2a2x2 ax? (a+bx4)3/4
- + +

15b(a+bx4)1/4 15b

2 35/2 (1 . M) 1 EllipticE[? ArcTan[M} > 2]
2 2 Va

a

1
—x (a+bx4)3/4+
9 15b%2 (a+bx*)M*
Result (type 5, 80 leaves):
1
45b (a+bx*)*/*

4

x? s

1/4
3a°+8abx*+5b2x¥-33a? [1 + ] Hypergeometric2F1|

a

Problem 1025: Result unnecessarily involves higher level functions.
Jx (a+bx4)3/4dlx

Optimal (type 4, 98 leaves, 5 steps):
) 3a3/2 (14 2 Y* EllipticE[lAr‘cTan[M}, 2]
3ax +lx2(a+bx4)3/4— ( a) 2 Va

5(avbxt)¥t 5 5/b (a+bxt)

Result (type 5, 64 leaves):

x2 (2 (a+bx*) +3a (1+ :—X4)1/4 Hyper‘geometr‘icZFl[i, %, %, - M])

a

10 (a+bx*) 174

Problem 1026: Result unnecessarily involves higher level functions.

dx

J<a+bX4)3/4

x3

Optimal (type 4, 98 leaves, 5 steps):

%) 1/4 EllipticE [ % ArcTan [ %] , 2}

a

sb (acbxe)re 3Va b (1

2 (a+bx*)** 2x? 2 (a+bx*)**
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Result (type 5, 67 leaves):

- 4 a bxt | 1/4 : 11 3 _bx*
2 (a+bx*) +3bx <1+ 2 ) Hypergeometr1c2F1[4, i ]

4 x2 (a+bx“)1/4

Problem 1027: Result unnecessarily involves higher level functions.

(a +b X4) 3/4
" dx
J x’
Optimal (type 4, 125leaves, 6 steps):

b2 2 (a+bx4)3/4 b <a+bx4)3/4 b3/2 (1+ %)1/4 EllipticE[iAr‘cTan[%], 2]

a

4a(a+bx4)1/4 6 x& 4 ax? 4\/?(a+bx4)1/4

Result (type 5, 86 leaves):

4

1+

) ) » ]

1/4
[—2 (2a®+5abx*+3b?x®) +3b*x® ) Hypergeometric2Fi|

a
(24ax6 (a+ bx4)1/4)

Problem 1028: Result unnecessarily involves higher level functions.

(a+bx#)?*
Ji dx
X11
Optimal (type 4, 149leaves, 7 steps):
3b3 x? (a+bx*)** b (a+bx*)**
- - +
4022 (a+bx*)** 10 x*° 20 a x®

a4\ 1/4 . . 2
362 (a+bxt)** + 3 p5/2 (1+ bTX) ElllptlcE[%Ar‘cTan[%}, 2]
40 a* x? 402%?% (a+bx*)"*

Result (type 5, 94 leaves):

4
1+

1/4
[8 a®-12a’bx*+2ab?x®+6b3x¥2-3b3x*? ] Hypergeometric2F1|

FNQRPN

a

1 3
EE) _:*_]
2 2

(80 a’x* (a+bx?) 1/4)

Problem 1038: Result unnecessarily involves higher level functions.

Jxle (a+bx*) 3% ax

Optimal (type 4, 150 leaves, 8 steps):
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3333 a2 x3 (a+bx4)3/4 3ax’ (a+bx4)3/4
- + +

80 b2 (a+bx4)1/4 40 b2 140 b

3 7/2 1 _a 1/4 EllipticE lA Cot M 2
lX11 (a+bX4)3/4+ ’ ( +bx4) h e [2 rese [ Va ]’ }

14 80 b>'2 (a+bx*)*

Result (type 5, 91 leaves):

3

x> |-7a>-a’bx*+26ab?x®+20b3x*?+

1/4
Hypergeometric2F1|

b x*

7 a3 [1+

)
a

J/ (28067 (a+bx*)**]

Problem 1039: Result unnecessarily involves higher level functions.
Jx(’ (a+bx*) % ax

Optimal (type 4, 126 leaves, 7 steps):

- 3% +aX3 <a+bX4>3/4+iX7 (a+bx4)3/4‘
40 b (a+bx4)1/4 20b 10

1/4
3 35/2 (1+ L) ! xEllipticE[lArcCot[L’ <1, 2]
b x4 2 \/7

a

40b%'2 (a +bx4)1/4

Result (type 5, 78 leaves):

1 b x*

3

X

)

1/4
a?+3abx*+2b%x¥-2a? [1 + ) Hypergeometric2Fi |

20b (a+bx*)** a

Problem 1040: Result unnecessarily involves higher level functions.

sz (a+bx4)3/4d1x

Optimal (type 4, 99 leaves, 6 steps):

3/2 (14 2 1/4 EllipticE [ ArcCot /b X2 5
LJrlxs (a+bx4)3/4+a ( +b><“) X tptic {2 rcto [ﬁ}’ ]
4 (arbxt)¥* 6 4/b (a+bxt)V

Result (type 5, 60 leaves):

x3

. bxt | 1/4 . 1 3 7 _ bx*
a+bx*+a (1+ . ) Hyper‘geometr‘1c2F1[4, 2’ a ]

6 (a + bX“)l/4
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Problem 1041: Result unnecessarily involves higher level functions.

(a+bx4)3/4
Ji dx
XZ
Optimal (type 4, 97 leaves, 6 steps):
3bx3 (a+bx*)>* 3+/a /b (1+;7)1/4xEllipticE[%Ar‘cCot[Lpz], 2]
- +
2(a+bx4)1/4 X 2(a+bx4)1/4

Result (type 5, 63 leaves):

4 4 bxt|1/4 ; 13 7 _bx
—a-bx*+bx (1+ 2 ) Hypergeometr1c2F1[4, it ]

X (a+bx4)1/4

Problem 1042: Result unnecessarily involves higher level functions.

(a+ bx“)3/4
Ji dx
X6
Optimal (type 4, 99 leaves, 6 steps):
3b (abxt)¥t 302 (1 2 E1Liptict [ Arccot[ /2], 2]
- - +
5x (avbxt)¥t 5% 5/a (a+bxt)¥

Result (type 5, 83 leaves):

4

1/4
[—a2 —4abx*-3b2x%+2b?x8 (1 + ] Hypergeometric2F1[ =,

a
(Sax5 (a+bx4)1/4)

Problem 1043: Result unnecessarily involves higher level functions.

<a+bx4)3/4
J— dx
Xle
Optimal (type 4, 126 leaves, 7 steps):
2 b2 (a+bx*)** b (a+bx*)>*
15ax (a+bx*)** 9 x° 15a x5

2 b5/2 (1+ ;7)1/4x5111pticE[§ArcCot[%]: 2]

a

15 a3/2 (a+bx4)1/4

Result (type 5, 94 leaves):
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4\ 1/4 1 3 7 b 4
[—5 a®_8albx*+3ab?x®+6b3x12-4b3x2 |14 > ) Hypergeometric2F1[ =, =, —, - —X] /
a 4" 4 4 a
(45 a’x® (a+bx*) 1/4)
Problem 1044: Result unnecessarily involves higher level functions.
(a+bx*)**
J————————dx
X14
Optimal (type 4, 150 leaves, 8 steps):
4 b3 (a+bx4)3/4 b(a+bx“)3/4
- - - +
65a2x<a+bx4)1/4 13 x%3 39ax®
262 (a4 bxt] 4 472 (1+ ;7)1/” EllipticE[iAr‘cCot[%] , 2]
+
65a% x° 65a%2 (a+bx*)'*
Result (type 5, 104 leaves):
[15a420a3bx4+a2b2x86ab3x1212b4x15+
4\ 1/4 1 7 4
8b* x™® |1+ ] Hypergeometric2F1[ —, E, -, _bix] / (195 ax®? (a+bx4)1/4>
a 4" 4 4 a
Problem 1050: Result unnecessarily involves higher level functions.
(a+bx*)>*
J————————dx
X
Optimal (type 3, 83 leaves, 7 steps):
1 a+bx4)t* a+bx4)t*
a(a+bx4)1/4+l(a+bx4)5/4——a”“Ar‘cTan[u}——a5/4Ar‘cTanh{( . ) ]
5 2 a1/4 2 a1/4
Result (type 5, 76 leaves):
3/4 3 3 7
;[3 (6a+7abx*+b*x?) - 5a? (1+ @ ) Hypergeometric2F1[ =, =, -, —i]
15 (a+ bx*)>* b x4 4’ 4" 4 px

Problem 1051: Result unnecessarily involves higher level functions.

dx

J4a+bxﬂ5M

x>

Optimal (type 3, 91 leaves, 7 steps):

Eb <a+bx4)1/4—
a

(a+bxt)®

4 x4

- =a'*bArcTan]|

b x| 1/4 b x| 1/4
> a+bxt) ]—*al/“bAr'cTanh[M

8 a1/4 8 al/4

]
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Result (type 5, 73 leaves):

a
==
4 x4

b x*

3/4
5ab (1+ a ) / Hyper‘geometr‘icZFl[i, i z 2]

(a+bx*)t*-

12 (a+bx4)3/4

Problem 1052: Result unnecessarily involves higher level functions.

dx

J(,-;be‘t)-"/‘*

X9
Optimal (type 3, 98 leaves, 7 steps):

5b<a+bx4)1/4 (a+bx4)5/4 5b2Ar‘cTan[%)£] 5b2Ar‘cTanh[%)i}

32 x4 8 x8 64 a3/4 64 a3/

Result (type 5, 85leaves):

b x*

bt | 3/4 _
5 b2 (ﬂ) Hyper'geometr'lczFl[i, i, i 2]

78x8 32 x4 (a+bx4)1/47

[a 9b

9 (a+ bx4)3/4

Problem 1053: Result unnecessarily involves higher level functions.

ng (a+bx4)5/4d1x

Optimal (type 4, 146 leaves, 7 steps):

_2a3x2 (a+bx4>1/4 X a2 x® (a+bx4)1/4 I (a+bx4)1/4+
231 b2 231b 33

1 4 a2 (1+ ba_x4)3/4 EllipticF[%Ar‘cTan[%], 2]
N (a+bx4)5/4+ a

15 231 b5/2 (a+bx4)3/4

Result (type 5, 102 leaves):

x> |-10a*-5a3bx*+117a%b?x% +189ab3x*? + 77 b* x1® +

4

3/4 1 3 3
10 a* (1+ ] Hypergeometric2F1[ =, =, =, —}J]/ (1155 b2 (a+bx4)3/“)
274" 2

a

Problem 1054: Result unnecessarily involves higher level functions.

JXS (a+bx4)5/4d1x

Optimal (type 4, 122leaves, 6 steps):
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5 32 x2 b 4\1/4
X (a+ X> +iax6(a+bx4)
231b 77

1/4
+

) 10272 (1+ 2] Elliptick [ ArcTan [ /2], 2]
x5 (a+bx4)5/4— : -

11 231 b3/2 (a b x4) 3/4

Result (type 5, 91 leaves):
1

231b (a+ bx4>3/4

4)3/4 1 3 3 bx
x?2 |5a%+41a’bx*+57ab?x®+21b3>x12-533 (1+ ] Hypergeometric2F1| =, =, =, - ]
a 2 4 2 a
Problem 1055: Result unnecessarily involves higher level functions.
Jx (a+bx4)5/4dlx
Optimal (type 4, 98 leaves, 5 steps):
5a5/2 (14 2¢) > E1lipticF [ Ar‘cTan[M} » 2]
iax2 (a+bx4)1/4+lx2 (a+bx4)5/4+ ( 2 ) 2 Va
21 7 21Vb (a+bx*)?*
Result (type 5, 77 leaves):
1 4\ 3/4 1 b 4
—x (16 a2+22abx*+6b2x¥+5a [1 e ] Hypergeometric2F1[ =, E, 3, - 7)(]
42 (a+bx*)** a 2 4 2 a

Problem 1056: Result unnecessarily involves higher level functions.

dx

J(,-;be‘t)-‘*/“

x3

Optimal (type 4, 98 leaves, 5steps):

bx* 3/4 . . 1 b x2
5 s (2] o (206 5a%2/b (142X E111pt1cF[2ArcTan[LﬁX ], 2]
6 2 x? 6 <a+bX4)3/4

Result (type 5, 79 leaves):
1

12 x2 (a+bx4)3/4

4

3/4 1
-6a’-2abx*+4b*x®+5abx* (1+ ] Hypergeometric2F1[ =,
2

a
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Problem 1057: Result unnecessarily involves higher level functions.

(a+bx*)>*
J S ax
X7
Optimal (type 4, 98 leaves, 5 steps):

Sb(a+bx*)¥* (asbxt)** 5+/a b3/2 (1+ %)3/4 EllipticF[%Ar‘cTan[L\bﬁxz}, 2]

a

- - +
12 x2 6 x° 12 (a+bx*)**

Result (type 5, 85leaves):

3/

a
5 b2 x2 (%) Hyper-geometr'iCZFl[i, 2 50

[ a 7b
6x5 12x2

(a+bx4>1/4+

24 <a+bx4)3/4

Problem 1058: Result unnecessarily involves higher level functions.

dx

J(a+bx4)5/4

X11

Optimal (type 4, 122 leaves, 6 steps):

b(asbx*)¥ b2 (asbx*)¥  (a+bxt)* b>/2 (1+ ba—x4)3/4 EllipticF[iAr‘cTan[Lpz], 2]

a

12 x® 24 a x? 10 x1@ 24+/a (a+bx4)3/4
Result (type 5, 97 leaves):
[2 (12a®+34a’bx*+27ab*x® + 50> x*?) -

X4

5b3x*? |1+ /(240ax1a <a+bx4)3/4)

)

3/4
] Hypergeometric2F1|

N |

a

Problem 1059: Result unnecessarily involves higher level functions.
4\5/4
J (a +bx ) dx
X15
Optimal (type 4, 146 leaves, 7 steps):
b(a+bx*)¥* b2 (a+bx*)¥* 5b> (a+bxt)*
. . N .

28 x1@ 168 a x° 336 a2 x?
3/

(a+bx*)>* 5b7/2 (1+ bafxa) 4EllipticF[%Ar‘cTan[%], 2]

a

N
14 x4 336 a3/2 (a+bx4)3/4

Result (type 5, 105leaves):



Mathematica 11.3 Integration Test Results for 1.1.3.2 (¢ x)”m (a+b x~n)~p.nb | 133

-48a%*-120a%bx*-76a%b%x®+6ab®x*? +10b* x1 +

x4 3 b x*
FE) _—]
2 a

5b*x |1+

)

3/4
] Hypergeometric2Fi|

N |

/ (672 a2 x4 (a +b x4) 3/4)

3
a 4

Problem 1060: Result unnecessarily involves higher level functions.

Jxla (a +bx*) >4 dx

Optimal (type 3, 148 leaves, 8steps):

35a3 x3 (a+bx4)1/4 5a2x’ (aerx“)l/4 5
- + +

6144 b2 1536 b 192

axtt (a+bx4)1/4+

35 a% ArcTan [ —2-X—] 35 3% ArcTanh [ 22|
1 11 4\5/4 (a+b x4)1/4 (a+b x4)1’4
—x (a +bx ) - n

16 4096 b11/4 4096 b11/4

Result (type 5, 102 leaves):

x3 |-35a*-15a%>bx* + 564 a? b? x® + 928 a b3 x'? + 384 b* x16 +

4

)

3/4 3 7
4 .
35a (1+ ] Hypergeometric2F1[ =, =, —, - —|
4’ 4 a

b jw

a

]/ (6144b2 (a+bx4)3/4)

Problem 1061: Result unnecessarily involves higher level functions.
Jx6 (a+bx?) /% dx

Optimal (type 3, 124 leaves, 7 steps):

5 a2 x3 (a+bx4)1/4 5 (a+bx4)

384b 96

1/4
+

/. /,

5a3 Ar‘cTan[%] 5a3 Ar‘cTanh[%]

LX7 (a+bx4)5/4+ (a+bx*) ™ - (a+bx*)Y
12 256 b7/4 256 b7/4

Result (type 5, 91 leaves):
1

384b (a+bx*)>*

4 bX4

s

7
4 a

B )

3/4
x3 (5 a®+57a’bx*+84ab?x®+32b3x1?-53° [1 + ] Hypergeometric2Fi|

3
4

M w

a

Problem 1062: Result unnecessarily involves higher level functions.

JXZ (a+bx4)5/4d1x
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Optimal (type 3, 100 leaves, 6 steps):

5a2Ar*cTan[4b1/4x ] 5a2Ar‘cTanh[7b1’/4X ]

i ax3 (a + bx4)1/4 + l X3 (a + bx4>5/4 B (a+bx“)1/“ . (a+bx4)1/’4
32 8 64 b3/4 64 b3/4
Result (type 5, 77 leaves):
1
96 (a+bx*)>*
2 3.3 7 bxt
x3 (27 a®+39abx*+12b*x®+5a? [1+ J Hypergeometric2F1| =, =, —, - ]
a 4" 4 4 a

Problem 1063: Result unnecessarily involves higher level functions.

(a+bx?) %
J— dx
XZ
Optimal (type 3, 94 leaves, 6 steps):
a b 4\5/4 1/4 1/4
“bx? (a+bx4>1/4— %— Eabl/“Ar‘cTan[biX} + Ea b1/4ArcTanh[b7X
X 8 (a+bx*)?*" 8 (a+bx*)t*
Result (type 5, 79 leaves):
1
12x (a+bx4)>*
b 4\ 3/4 7 b 4
C12a2-9abx*+3b2xE+5abxt |14 ) Hyper‘geometricZFl[i, 3, -, —7)(]
a 4" 4 a4 a
Problem 1064: Result unnecessarily involves higher level functions.
(a+bx*)>*
J; ax
X6
Optimal (type 3, 92 leaves, 6 steps):
b(a+bx*)¥* (a+bx4)?* 1 pl/4 1 b1/4
- (a+ ) - (2~ ) ——b5/4Ar'cTan[—X] +—b5/4Ar‘cTanh[7X
x 55 2 (arbxé)¥4 2 (a4 b )4

Result (type 5, 81 leaves):
1

15 x° (aerx“)E‘/4

4

-3 (a*+7abx*+6b*x®) +5b>x% |1+

J

3/4
) Hypergeometric2F1|
a
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Problem 1069: Result unnecessarily involves higher level functions.

Jxlz (a +b x4> >4 gx

Optimal (type 4, 171 leaves, 9steps):

5 24 x <a+bx4)1/4 ) a3 xs <a+bx4)1/4 . a2 x° <a+bx4)1/4 ) iax” (a+bx4>
672 b3 336 b2 504 b 252

1/4
+

3/4 . .
5 59/2 (1 + ;7) 3 ElllptlcFEArcCot[%} s 2}

a

ix13 (a+bx4)5/4+
18 672b%2 (a+bx*)>*

Result (type 5, 112leaves):
[15a5x+9a4bx5—2a3 b2 x° + 156 a2 b3 x*3 + 264 a b* x*7 + 112 b®> x?* -

x4 b x*

> Z, —T})/ (2016 b (a+bx4)3/4)

15a°x |1+

)

3/4
) Hypergeometric2Fi|

1 3
a 4 4

Problem 1070: Result unnecessarily involves higher level functions.

st (a + bx“)S/4 dx

Optimal (type 4, 147 leaves, 8 steps):

5a3x(a+bx4)1/4 a2 x° (a+bx4>1/4 s .
) 336 b? : 168 b +£ax (a+bx>

1/4
+

7/2 _a \3/4 3 sops 1 Vb X2
ix9 (a+bx4>5/4_ 5a (1+ bx4) X ElllpthF[zArcCot[ = |, 2]

14 336b%2 (a+bx*)>*

Result (type 5, 101 leaves):
[—5a4x—3a3bx5+38a2b2x9+60ab3x13+24b4x17+

3/4

b x* .
Hypergeometric2Fi |

1+

4
5a"x R

/ (336 b2 (a+bx*)>*)

1 3 5
T T T *—]
a 4" 4 4 a

Problem 1071: Result unnecessarily involves higher level functions.

JX“ (a + bx“)S/4 dx

Optimal (type 4, 123 leaves, 7 steps):
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a? x (a+bx“)1/4

+—ax’ <a+bx4)1/4+

24 b 12
52 (14 2 )" 33 E1lipticF[ L ArcCot [ Y2, 2
= (a+bx4>5/4+a 1+ ) ELLiptick [ 5 ArcCot[ 527, 2]
1e 24+/b (a+bx?)¥*

Result (type 5, 90 leaves):
1

120b (a+bx“>3/4

3/4
Hypergeometric2F1|

b x* b x*

5
e

Salx+27a’bx’>+34ab?x’+12b3x¥-5a3x [1+

)

3
4

FNQNPN

a

Problem 1072: Result unnecessarily involves higher level functions.
j(a+bx4)5/4dlx

Optimal (type 4, 97 leaves, 6 steps):

5a32+/b (1+ -2 )" x® EllipticF |2 ArcCot [ Y2X ], 2]
iax(a*bx4>1/4+1x(a+bx4)5/4, ( bx“) 2 Nk
12 6

12 (a +b X4) 3/4

Result (type 5, 76 leaves):
.
12 (a+bx*)>*

x4
1+

[7a2x+9abx5+2b2x9+5a2x ,

a

3/4
) Hypergeometric2Fi|

SN

Problem 1073: Result unnecessarily involves higher level functions.

J(a+bx4)5/4

4

dx
X

Optimal (type 4, 99 leaves, 6 steps):

a \3/4 1 SEx
be (a+bx4)1/4_ (a+bx4)5/4_ 5+/a b3/2 (1+b14) X3E111pt1cF[§Ar‘cCot[ v?)( |, 2]

6 3 x3 6<a+bx4)3/4

Result (type 5, 80leaves):

3/4
5abx (at’]—x"> Hypergeometric2F1 | i, i 2, - M]

[— 2 +b_X) (a+bx4)1/4+
3x3 2

6 (a+bx4)3/4

Problem 1074: Result unnecessarily involves higher level functions.

) 5/4

(a +b x4
Ji dx
XB
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Optimal (type 4, 101 leaves, 6 steps):

5h (a N bx4)1/4 (a N bx4)5/4 5 b5/2 (1 + b%)3/4 x3 EllipticF[iArcCot[%] ) 2]

a

21)(3 7)(7 21\/; (a+bX4>3/4

Result (type 5, 80leaves):
1

21 %7 (a+bx4)3’/4

4 5 b x*

e

3
-3a2-11labx*-8b%x®+5b%x® -
4’ 4 a

1+

3/4
] Hypergeometric2F1 |

1
e
a 4

Problem 1075: Result unnecessarily involves higher level functions.

dx

(a + bX“)S/4
J X12
Optimal (type 4, 125leaves, 7 steps):

5b(a+bx*)** 5b% (a+bx*)¥*  (a+bxt)>*

77 x’ 231ax3 11 x**
106772 (14 217" EllipticF [ 2 ArcCot [ 2], 2]

a

+

231a%2 (a+bx*)?*
Result (type 5, 94 leaves):
[_21a3_57a2bx4-41ab2x8-5b3x12-

4

3/4
10 b3 x*2 |1+ J Hypergeometric2F1| —,

,Z,— })/(231ax11 (a+bx4>3/4)

IN
W

a

Problem 1076: Result unnecessarily involves higher level functions.

dx
16

(a+bx4)5/4
=
Optimal (type 4, 149leaves, 8steps):

b(a+bx*)* b2 (a+bx*)¥* 2b% (a+bx*)*

- +

33 x11 231 ax’ 231a2x3
9/2 _a_
(aerx“)S/4 4b (1+bx4)

15 x¥° 231252 (a+bx?)¥*

3/4 x3 E1lipticF [iAr‘cCot [ %} , 2]

a

Result (type 5, 105leaves):
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-77a%*-189a%bx*-117a2b?x® + 5ab3 x*? + 10 b* x*° +

x4

20b* x16 |1+

5
2 s

3/4
) Hypergeometric2Fi |

3
4

SIS

a

Problem 1083: Result unnecessarily involves higher level functions.

1
J—dlx
X <a+bx4)1/4

Optimal (type 3, 55leaves, 5 steps):
ArcTan | (asbxt) " | ArcTanh| (asbxt] " ]

al/4 al/4

2 a1/4 2 a1/4

Result (type 5, 46 leaves):

1
(1+ L) 4 Hyper‘geometr‘iCZFl[i—, e ——]

b x*

(a +b X4>1/4

Problem 1084: Result unnecessarily involves higher level functions.

1
J— dx
x5 (a+bx“)1/4

Optimal (type 3, 78 leaves, 6 steps):
3/4 bAr‘cTan[M] bArcTanh[M]

(a +b X4> al/4 al/4
- - +
4 a x4 8 a°/4 8 a°/4

Result (type 5, 69 leaves):

1/4
—a-bx%+b (1+ ;’7) 4 xa Hyper‘geometr‘icZFl[i, 41, i, -2

4ax4 (a+bx4)1/4

Problem 1085: Result unnecessarily involves higher level functions.

J;dx
X2 (a+bx4)1/4

Optimal (type 3, 104 leaves, 7 steps):
5 b2 ArcTan | M] 5 b2 ArcTanh | M}

(a +b X4> 3/4 5 b (a +b X4) 3/4 al/4 al/4
- + + —

8ax? 32 a% x4 64 a°/4 64 a°/4

Result (type 5, 82leaves):

/ (1155 a2 x*° (a +b x4) 3/4)
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> 2
) 417bX4:|

E

a 1/4
[74 a?+abx*+5b2x%-5b? [1+ ) x® Hypergeometric2F1|

b x*

/

1 1
4 4

(32 a’x® (a+bx?) 1/4>

Problem 1086: Result unnecessarily involves higher level functions.

X13
J(aerx“)l/4 o

Optimal (type 4, 152 leaves, 7 steps):
8 a3 x2 4a2x2 (a+bx*)** 10ax® (a+bx?)**
N _

39 b3 (a+bx4)1/4 39 b3 117 b?

+

X0 (2 bx#) 8a7/2 (1+ %)1/4 EllipticE{iAr‘cTan[%], 2]

a

+

13 b 39 p7/2 (a+bx4)1/4

Result (type 5, 91 leaves):

4\ 1/4 11 3 bx*
2 1223 +222bx* —ab2x®+9b3x12 - 12 a3 [1+ ] Hypergeometric2F1[~, =, =, - —| ]/
a 4" 27 2 a
(12707 (a+bx*)**]
Problem 1087: Result unnecessarily involves higher level functions.
X9
J— dx
(a+bx4)1/4
Optimal (type 4, 128 leaves, 6 steps):
432 x2 2ax? (a+bx*)>*
- +
15b% (a+bx*)* 15 b2
X6 (a+bx4)3/4 4 35/2 (1+ %)1/4 EllipticE[iAr‘cTan[%}, 2]
a
9b 15b%/2 (a+bx4)M*
Result (type 5, 80 leaves):
1 bx*)*4 1 3 bx*
x?2|-6a2-abx*+5b%x%+6a? [1+ X ) Hypergeometric2F1[~, =, =, ——X}
45b2 (a+bx*)M* a 4 2 2 a

Problem 1088: Result unnecessarily involves higher level functions.
XS
J; dx
(a+bx*)?*

Optimal (type 4, 104 leaves, 5steps):
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2ax? x2 (a+bx*)** 223%2 (1+ :—Xa)l/‘l EllipticE[iAr‘cTan[LPZ], 2]

a
+ +

5b<a+bx4)1/4 5b 5 p3/2 (a+bx4)1/4

Result (type 5, 64 leaves):

1/4
x2 (a +bx*-a (1 + M) Hypergeometric2F1[ 2, 1, 2, - ﬁ])
a 4 2 2

Sb (a+bxt) 1

Problem 1089: Result unnecessarily involves higher level functions.
J; dx
(a+bxt)t*

Optimal (type 4, 74 leaves, 4 steps):

i \/? (1+ ba_x4)1/4 EllipticE[iAr‘cTan[%], 2]

a

X

(a+bx#)** Vb (a+bx*)M*

Result (type 5, 52 leaves):

1/4 ]
x2 (—a*:"A) Hypergeometr‘chFl[i, i 3 M]

2 <a+bx“)1/4

Problem 1090: Result unnecessarily involves higher level functions.
1
—dXx
Jx3 (a+bx*)t*

Optimal (type 4, 104 leaves, 5steps):

b x2 (asbxt)s Vb (14 22) EllipticE[iArcTan[%], 2]

a

2a(a+bx4)1/4 2ax? 2\/?(a+bx4)1/4

Result (type 5, 69 leaves):

-2 (a+bx*) +bx* (1+ %)1/4 Hyper‘geometr‘icZFl[i, %, 3, —M]

a

4 ax? (a+bx4>1/4

Problem 1091: Result unnecessarily involves higher level functions.
1
—dx
Jx7 (a+bx*)t*

Optimal (type 4, 128 leaves, 6 steps):
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b2 x2 (a+bx4>3/4 b (a+bx4>3/4 b3/2 (1+ ba_XA)l/‘l EllipticE[iAr‘cTan[%], 2]

a

- - + +
4 32 (a+bx4)1/4 6 a x°® 4 a2 x2 4 33/2 (a+bx4)1/4

Result (type 5, 83 leaves):

4

B B

1/4
~4a’+2abx*+6b>x%-3b2x8 (1+ ] Hypergeometric2F1|

1
2

R

a
2422 x5 (a+bx*)V*
( )

Problem 1092: Result unnecessarily involves higher level functions.

J; dx
x11 (a + bx“)l/4

Optimal (type 4, 152 leaves, 7 steps):

7 b® X2 (a+bx*)** 7b(a+bx*)>*
+

40 a3 (a+bx4)1/4 10 a x° 60 a2 x°

7 b2 (a+bx4)3/4 7 b5/2 (1+ %)1/4

EllipticE| % ArcTan| 3%} , 2]

a

40 a3 x? 40 a°/2 (a+bx4)1/4

Result (type 5, 94 leaves):

~24a%+4a%bx*-14ab?>x®-42b3x12 +

b x4 3 bx4}
27 a

21b3x*? |1+

/ (240 a*x! (a+bx*) 1/4)

3

1/4
j Hypergeometric2Fi |
a

2

SIS

Problem 1101: Result unnecessarily involves higher level functions.
XlO
J; dx
(a+bxt)?*

Optimal (type 4, 129leaves, 7 steps):

7 a2 x3 7ax3 (a+bx4)3/4

40 b2 (a+bx4)1/4 60 b2 ’

X7 (a+bxt)>* 7 a5/2 (1+ ﬁ)lMxEllipticE[iAr‘CCOt[%}, 2]

a

+

10b 40 b5/2 (a+bx4)1/4

Result (type 5, 80 leaves):

1 x4

3

X

)

1/4
-7a’-abx*+6b%>x®+7a2 [1+ J Hypergeometric2Fi |

60b% (a+bx*)"* a



142 | Mathematica 11.3 Integration Test Results for 1.1.3.2 (¢ x)~m (a+b x~n)~p.nb

Problem 1102: Result unnecessarily involves higher level functions.

X6
J(aerx“)l/4 >

Optimal (type 4, 105leaves, 6 steps):

. X (asbx?) 3372 (1+ ﬁ)l/zthllipticE[%Ar‘cCot[%], 2]

a

_ N _
4b (a+bx*)'* 6b 4032 (a+bxt)V*
Result (type 5, 64 leaves):

x3

1/4 X
a+bx*-a (1+ bai) Hyper‘geometr‘1c2F1[i, 2, i, —M])

6b (a+bx*)'*

Problem 1103: Result unnecessarily involves higher level functions.

2
J(aerx“)l/4 >

Optimal (type 4, 80leaves, 5 steps):

3 Va (1+ ;7)1/4)(EllipticE[iAr‘cCot[%], 2]
a

.
2 (a+bxt) Ve 2+/b (a+bxt) V4

Result (type 5, 52 leaves):

3 (asbxt\1/4 ; i 3 7 bx*
X ( > ) Hyper‘geometr‘1c2F1[4, 2 4 |

3 <a+bx4)1/4

Problem 1104: Result unnecessarily involves higher level functions.

1
J— dx
x2 (a+bx4)1/4

Optimal (type 4, 75leaves, 5steps):

\/F (1+ ba7>1/4xElliptiCE[iAr‘CCOt[%}’ 2]

a

1
.
x (a+bx*)** Va (a+bx*)M*

Result (type 5, 70 leaves):

-3 (a+bx*) +2bx* (1+ bai)lm Hypergeometric2fl[’, *, 7, _ b

3ax (a+bx“)1/4
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Problem 1105: Result unnecessarily involves higher level functions.

J;dx
x6 (a+bx4)1/4

Optimal (type 4, 105leaves, 6 steps):

1/
2b (a+bx4)3/4 2 b3/2 (1+ba?)

* X EllipticE [ % ArcCot | %] , 2]

a

5ax(a+bx4>1/4 5ax° 5 53/2 (a+bx4)1/4

Result (type 5, 83 leaves):

4

1/4
[332+3a bx*+6b2x%-4b2x® |1+ ] Hypergeometric2F1|

3 7 ﬂ}]/
’4-' 4) a

FNQNPN

a
(15 a®x> (a+bx?) 1/4)

Problem 1106: Result unnecessarily involves higher level functions.

J; dx
x1e (a + bx“)l/4

Optimal (type 4, 129leaves, 7 steps):
4 b2 (a+bx*)** 2b(a+bx*)**

- - + +
15a2x<a+bx“')1/4 9ax® 15 a2 x5

1/4 s
4 b5/2 (1+ :7) XElllpthE[iAPCCOt[%]’ 2]

a

15a%2 (a +bx4)1/4

Result (type 5, 93 leaves):

x4 b x*
-2

7
4 a

1/4
[— 5a>+a’bx*-6ab?x®-12b3x'?2+8b3x!2 (1 + ] Hypergeometric2Fi|

/

)

3
4

B

F

a

45a3x° (a+bx4) Y4
( )

Problem 1107: Result unnecessarily involves higher level functions.

J; dx
x1 (a+ bx")l/4

Optimal (type 4, 153 leaves, 8 steps):
8 b3 (aerx“)”4 10b(a+bx4)3/4

+ _
39 a3 x (a+bx4)1/4 13 a x13 117 a2 x°

4b% (a+bx*)** 8 b7/ (1+ ;7)1/4XEllipticE[iAr‘ccot[%], 2]

a

39 a3 x° 39 37/2 (a+bx4)1/4
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Result (type 5, 104 leaves):

—9a*+albx*-2a?b?x®+12ab®x? +24b% x -

1/4

b x4 .
Hypergeometric2Fi |

16 b* x16 |1 +

)

3 7
T T *—}
4" 4 a

IS

a

Problem 1113: Result unnecessarily involves higher level functions.

1
J—dlx
X (a+bx4)3/4

Optimal (type 3, 55leaves, 5steps):
Ar‘cTan[j—)—“bXA 1/4] ArcTanh | {arbxt) 77 1/4}

/ /
al/d al/4

2 a3/4 2 a3/4

Result (type 5, 48 leaves):

b x*

) (1+ a )3/4 Hyper‘geometr‘icZFl[i, i, ‘Z‘, el

3 (a+bx4)3/4

Problem 1114: Result unnecessarily involves higher level functions.

J;dx
x5 (a+bx4)3’/4

Optimal (type 3, 78leaves, 6 steps):
(a+bx#)t* 3bArcTan {M] 3bArcTanh| M):}

/e al/4

- + +
4ax4 8a7/4 8a7/4

Result (type 5, 69 leaves):

3/4 i
—a-bx*+b (1 + ;7) x4 HypergeometrlczFl[i, i, Z, -2

4ax* (a+bx4)3/4

Problem 1115: Result unnecessarily involves higher level functions.

J 1t 4
x° (a+bx*)**
Optimal (type 3, 104 leaves, 7 steps):

(a+bx*)¥* 7b(arbx)t 21 b2 ArcTan | i—mzl’;‘; - | 21b%ArcTanh]| i—L"’”:l’;‘: - ]
_ N _ _

8ax8 32 a2 x4 64 all/4 64 all/4

Result (type 5, 83 leaves):

/ (117 a*x (a+bx*) 1/4)
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3/4
x® Hypergeometric2F1|

) B

[—4a2+3abx4+7b2x8—7b2 [1+

-2

7
4 b x*

/

3
4

A jw

b x*
(32 a?x8 (a +b x4) 3”)

Problem 1116: Result unnecessarily involves higher level functions.

X13
J(aerx“)”4 >

Optimal (type 4, 128 leaves, 6 steps):

20 a2 x2 (aerx“)l/4 10 a x° (a+bx4)1/4

i
77 b3 77 b?
7/2 bx* )3/
Xle (a+bx4)1/4 40 a (1+ 3 )

*EllipticF [ % ArcTan | %] , 2]

a

11b 77b7/2 (a+ bx4) 3/

Result (type 5, 91 leaves):
1

77b% (a+ bx4)3/4

4)3/4 1 3 3 bx
x2 (20 a®+10a?bx*-3ab2x8+7b3x2_20a° (1+ ] Hypergeometric2F1[~, =, =, - —|
a 2 4 2 a
Problem 1117: Result unnecessarily involves higher level functions.
X9
Ji dx
(a+bx?) >
Optimal (type 4, 104 leaves, 5steps):
2ax? (a+bx*) ¥t X6 (a+bxt)V 4352 (1+ %)3/4 EllipticF[iArcTan[ngz], 2]
- + +
72 7b 7652 (a+bx4)¥*
Result (type 5, 79 leaves):
1 4)3/4 1 3 3 bx*
x2|-2a%-abx*+b>x®+2a° [1+ ] Hypergeometric2F1[ =, =, =, ——X]
7 b2 (a+bx4)3/4 a 274 2 a

Problem 1118: Result unnecessarily involves higher level functions.

XS
J(aerx“)”4 >

Optimal (type 4, 82leaves, 4 steps):
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4\ 3/4 . . )
X2 (a+bxt)s 2 33/2 (1+ bTX) ElllpthF[iAr‘cTan[l%], 2]

a

3b 3 p3/2 (a+bx“)3/4

Result (type 5, 64 leaves):

3/4
x2 (a+bx4—a (1+ M) Hypergeometric2F1[ %, 2, 2, —ﬁ])
a 2 4 2

3b (a+bx4)3/4

Problem 1119: Result unnecessarily involves higher level functions.
X
Ji dx
(a+bx*)**
Optimal (type 4, 57 leaves, 3 steps):
\a (1 + ba_x“) > EllipticF [ % Ar‘cTan[l%} » 2]

a
Vb (asbx?)

Result (type 5, 52 leaves):

tbx4 )\ 3/4 . b x4
x2 (%) Hypergeometr‘chFl[i, i, 3, -]

2 <a+bx“)3/4

Problem 1120: Result unnecessarily involves higher level functions.

J;dx
x3 (aerx“)E”4

Optimal (type 4, 82leaves, 4 steps):

(a+bx4>1/4 W (1+ bTx")3/4 EllipticFEArcTan[%], 2}

a

2ax? 2\/?(a+bx4)3/4

Result (type 5, 70 leaves):

-2 (a+bx*) -bx* (1+ %)3/4 Hypergeometric2fFl[ >, 2, 2, - bxX]

a

4 ax? (a+bx4>3/4

Problem 1121: Result unnecessarily involves higher level functions.

J;dx
x7 (a+bx4)3‘/4

Optimal (type 4, 104 leaves, 5 steps):
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(a+bxd)¥* sb(asbx) Y 5 p3/2 (1+ ba_x“)3/4 EllipticF[iAr‘cTan[%}, 2]

a

+ +
6 a x® 12 a2 x2 12 a3/2 (a+bx4)3/4

Result (type 5, 83 leaves):

4

~4a’+6abx*+10b%2x®+5b%x% [1+

)

34
] Hypergeometric2Fi |

N |

a
24 a2 x5 (a+bx*)?*
( )

Problem 1122: Result unnecessarily involves higher level functions.

J; dx
x11 (a + bx“)B/4

Optimal (type 4, 128 leaves, 6 steps):
(a+bx*)¥* 3b(a+bx*)¥* 3b% (a+bx*)*
_ N _
10 a x*° 20 a? x° 8 a3 x?

b2 (1 . %)3/4 EllipticF[iAr‘cTan[%] , 2]

a

8a°/2 (a+ bx“)3/4
Result (type 5, 94 leaves):
[—8a3+4a2bx4—18ab2x8—39b3x12—

4 3 3 b x4
15b3 x*? |1+ 2, _,__}
4 2 a

3/4
) Hypergeometric2Fi |

N |

80 a3 x1 (a+bx*)**
( )

3

a

Problem 1123: Result unnecessarily involves higher level functions.

10

X g
J(aerx“)”4 g

Optimal (type 3, 106 leaves, 6 steps):

pl/4 bl/’A
7 ax3 (a +b x4) a7 <a +b x4) 14 212°ArcTan { (a+b x“);l/“ } 2122 ArcTanh[ (a+b x“);l/“ }
_ . _

32 b2 8b 64 b1l/4 64 b11l/4

Result (type 5, 80 leaves):
1

32 b2 (a+bx“)3/4

b x*

3/4
x> |-7a2-3abx*+4b%x8+7a? (1+ ] Hypergeometric2F1[ =,

a
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Problem 1124: Result unnecessarily involves higher level functions.

X6
J — X ax
(a+bx*)**
Optimal (type 3, 80leaves, 5steps):

bl/4x bl/4 x
3aArcTan| ———— 3aArcTanh| —————
x> (a+bx*)* [ (ash x#) /4 ] [ (asb x#) /4 )
+

4b 8b7/* . 8b7/4

Result (type 5, 64 leaves):

x3

3/4
a+bx*-a (1+ bai) Hyper‘geometr‘icZFl[i, i, %, _bxa])

4b (a+bx“)3/4

Problem 1125: Result unnecessarily involves higher level functions.

2

X
J — X ax
(a +b X4) 3/4
Optimal (type 3, 57 leaves, 4 steps):
ArcTan| —2%%x ArcTanh [ —2/x
) [ <a+bx“)1/4] . [ (a+bx“)1/4}
2 b3/4 2 b3/4

Result (type 5, 52 leaves):

3 a+bx“)3/4 s 3 3 7 _
X ( ” Hyper‘geometr‘1c2F1[4, > 2

3 <a+bx4)3/4

Problem 1130: Result unnecessarily involves higher level functions.

12

X ax
j(aerX“)B/4

Optimal (type 4, 129leaves, 7 steps):
3a2x (a+bx*)Y* 3ax® (a+bx?)M*

8 b3 20 b?

+

x° (a + bx“)l/4 3a%/? (1 + ;7)3/4 x3 EllipticF[iAr‘cCot[ﬁLF‘2 ] s 2]

a

+

10b 8 b5/2 (a+bx4)3/4

Result (type 5, 90 leaves):
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1
40 b3 (a+bx“)3’/4

3/4

b x* .
Hypergeometric2F1|

5 b x*
) _)*—}
4 a

15a3x+9a’bx*-2ab?2x’+4b3x3-15a%x |1+

)

1 3
a 4" 4

Problem 1131: Result unnecessarily involves higher level functions.
XS
Ji dx
<a+bx4)3/4

Optimal (type 4, 105leaves, 6 steps):

Sax (a:bxt) 14 %8 (3 bxi)lt 5377 102 e EllipticF[iArcCot[%}, 2]
. N .

12 b2 6b 12 b3/2 (a+bx4)3/4

Result (type 5, 79 leaves):
1

12b% (a+ b x4)>/4

x4

~5aZx-3abx’+2b?>x’+5a%x |1+

B

3/4
] Hypergeometric2F1|
a

Problem 1132: Result unnecessarily involves higher level functions.

X4
J(aerx“)y4 >

Optimal (type 4, 83 leaves, 5steps):

3/4 . .
x (a+bx#)M* Va (1+ ;7) 3 Elllpth[iAr‘cCot[%], 2]
+

2b ZW(a+bx4)3/4

Result (type 5, 62 leaves):

X

4 M)M ; 13 5 _bxt
a+bx a(1+ ) Hyper‘geometr‘1c2F1[4, 2’ 2 }

2b (a+bx*)"*

Problem 1133: Result unnecessarily involves higher level functions.
1
Ji dx
(a + bx“)3/4
Optimal (type 4, 61leaves, 4 steps):
\/F (1 . b%) 3/4 x3 EllipticF[iArcCot[%} R 2}

a
Va (a+bx4>3/4




150 | Mathematica 11.3 Integration Test Results for 1.1.3.2 (¢ x)~m (a+b x~n)~p.nb

Result (type 5, 47 leaves):

aibx4 | 3/4 . 1 3 5 bx*
X (—a ) Hyper‘geometr1c2F1[4, It

(a+bx“>3/4

Problem 1134: Result unnecessarily involves higher level functions.

J; dx

x* (a+bx*)**

Optimal (type 4, 85leaves, 5steps):
(a+bx4>1/4 2b3/2 (1+ba7)

- +
3ax3 3332 (a+bx“>3/4

%% EllipticF[ L ArcCot | 8], 2]

a

Result (type 5, 70 leaves):

o b4 4 bxt)3/4 ; 13 5 _bxt
a-bx*-2bx (1+ 2 ) Hyper‘geometr‘1c2F1[4, 202 ]

3ax3 (a+bx“)3/4

Problem 1135: Result unnecessarily involves higher level functions.

J;dx
x8 (a+bx“)3/4

Optimal (type 4, 107 leaves, 6 steps):

(a+bx*)¥* 2b (a+bx*)¥* 4b°2 (1+ ;?)3/4)(3 EllipticF[iArcCot[%], 2]

a

_ . _
7ax’ 7 a2 x3 7 a°/2 (a+bx4)3/4

Result (type 5, 82 leaves):
X4
1+

3/4
] Hypergeometric2F1|

3 5
22
4 4 a

)

FNQRI

[—a2+abx“+2b2x8+4b2x8
a

(7 a’x’ (a+bx4)3/4)

Problem 1136: Result unnecessarily involves higher level functions.

J; dx
x2 (a+ bx")z’/4

Optimal (type 4, 131 leaves, 7 steps):



Mathematica 11.3 Integration Test Results for 1.1.3.2 (¢ x)”m (a+b x~n)~p.nb | 151

(a+bx4)1/4 19b(a+bx“)1/4 20 b2 <a+bx4)1/4
_ N _
11 a x11 77 a2 x’ 77 a3 x3

3/4 . .
40 b7/2 (1 . b%) x* E1lipticF |2 Ar‘cCot[%] , 2]

a

+

77”2 (a+ bx“)B/4
Result (type 5, 94 leaves):

~7a*+3a’bx*-10ab?x®-20b3x*? -

4

40b3 x*2 |1+

3/4
) Hypergeometric2F1| —,

s Z, —})/ (77a3x11 (a+bx4)3/4)

N
W

a

Problem 1142: Result unnecessarily involves higher level functions.

1
J—dlx
X (a+bx4)5/4

Optimal (type 3, 70leaves, 6 steps):
ArcTan | {arb) 77 1/4} ArcTanh | {arb) 77 1/4}

al/4 al/4
+ _

a (a+bx4)1/4 2a°/4 2354

1

Result (type 5, 52 leaves):

.\ 14 . 11 5 _a
1- (1+ - ) Hypergeometric2f1[ >, 7, 2, ]

4 bx4

a (a+bx“)1/4

Problem 1143: Result unnecessarily involves higher level functions.

J;dx
x> (a+bx4)5/4

Optimal (type 3, 97 leaves, 7 steps):
5b ArcTan | M] 5bArcTanh | M]

5 b 1 al/4 al/4

4 32 (a+bx4)1/474ax4 (a+bx4)1/47 8a%4 : 8 ad%4

Result (type 5, 70leaves):

—a—5bx4+5b(1+bi

X4

1/4 .
) x* Hyper‘geometr‘lc:ZFl[i, 2’ 2’ ]

4 a2 x4 (a+bx4)1/4
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Problem 1144: Result unnecessarily involves higher level functions.

J;dx
X9 (a+bx4)5/4

Optimal (type 3, 125leaves, 8 steps):
45 b? 1

- +
3233 (a+bx“)1/4 8 ax8 (a+bx4)1/4

9b 45 b2 ArcTan [ M} 45 b2 ArcTanh [
a1/4

arbx4) Y4 ]
al/

+ —

32 az X4 (a +b X4> 1/4 64 a13/4 64 a13/4

Result (type 5, 83 leaves):

1/4

[—4a2+9abx4+45b2x3—45b2 [1+

b x*
(32 a’x® (a +b x4) 1“)

Problem 1145: Result unnecessarily involves higher level functions.

x13
J (a + bx“)g/4 >

Optimal (type 4, 128 leaves, 6 steps):

4 a2 x2 2axb
- +
3b3 (a+bx“)1/4 9 b2 (a+bx“)1/4

4\ 1/
10 8 a5/2 (1 + bx )
X a a

x® Hypergeometric2F1|

sR

*EllipticE| L ArcTan | %] , 2]

9b (a+bx*)t* 3b7/2 (a+bx*)*

Result (type 5, 79 leaves):
1

9 b3 (a+bx“)1/4

4

X2 (—12a2—2abx4+b2x8+12a2 (1+
a

Problem 1146: Result unnecessarily involves higher level functions.

X9
J(a+bx“)5/4 >

Optimal (type 4, 104 leaves, 5 steps):

1/4
] Hypergeometric2F1|

)

1
4

1
>
2

5
» T
4

3
)
2

b x*

b x*

a

]

1)/
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3/2 M)l/“ - 1 Vb X2
6 a2 “ 1222 (14 2%) " EllipticE[ ] ArcTan| =, 2]

- + +
5 b2 (a+bx4)1/4 5b(a+bx“)1/4 5 b5/2 (a+bx“)1/4

Result (type 5, 66 leaves):

, . byt | 1/4 . 1 1 3 _ bx*
X (6a+bx -6a (1+ . ) Hyper‘geometr‘1c2F1{4, 52 50 ])

5 b2 (a+bx4)1/4

Problem 1147: Result unnecessarily involves higher level functions.

5

e
Ji ax
(a+bx*)>*
Optimal (type 4, 77 leaves, 4 steps):
x4\ 1/4 . . x2
2 ) 2+/a (1+bT) ElllpthE[%Ar‘cTan[%], 2]
b(aerx“)l/4 b3/2 (aerx“)l/4

Result (type 5, 54 leaves):

x2

4\1/4 . 4
-1+ (1+ bjx) Hyper‘geometr‘1c2F1[i, %, 3, —bi])

b (a+bx*)**

Problem 1148: Result unnecessarily involves higher level functions.

X
J — X ax
(a+bx*)>*
Optimal (type 4, 57 leaves, 3 steps):
(14 2) "  E11iptice[ L ArcTan[ Y24, 2]
a 2 N

Va Vb (asbxt)l

Result (type 5, 57 leaves):

x2

byt | 1/4 . b x*
2. (1+ T") Hypergeometric2F1[ %, >, 2, - ®X })

2a (a+bx4)1/4

Problem 1149: Result unnecessarily involves higher level functions.

J;dx
x3 (aerx“)'r’/4

Optimal (type 4, 82leaves, 4 steps):
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1

2ax? (a+bx“)1/4 2332 (a+bx4)1/4

= (1+ biT)(4)1/4 EllipticE[iAr‘cTan[%], 2]

a

Result (type 5, 71 leaves):

a
1+

1/4
[2 (a+3bx*) +3bx* J Hypergeometric2Fi |

1 1
) E R N 422 b41/4
a 4”2 2 a})/(ax<aH <))

Problem 1150: Result unnecessarily involves higher level functions.

J;dx
x7 (a+bx4)5/4

Optimal (type 4, 104 leaves, 5steps):

7 b3/2 (1 N %) e EllipticE[iAr‘cTan[%} , 2]

a

1 7b

+ +
6 a x® (a+bx“)1/4 12 a2 x2 (a+bx“)1/4 4 35/2 (a+bx“)1/4

Result (type 5, 83 leaves):

4 1 3 b x*
> T T _7]
2 a

~4a?+14abx*+42b%>x8-21b%x% 1+

1/4
] Hypergeometric2F1 |

/

QNN
N

a
2433 x5 (a+bx*)V?
( )

Problem 1151: Result unnecessarily involves higher level functions.

J; dx
x11 (a + bx“)S/4

Optimal (type 4, 128 leaves, 6 steps):
1 11b

.
10 a x10 (aerx“)l/4 60 a2 x6 (a+bx4)1/4

77 b2 77052 (14 X Y Elliptice[2 Ar‘cTan[LFZ ], 2]

a a

120a%x2 (a+bx*)'* 40a’/2 (a+bx*)Y*
Result (type 5, 94 leaves):

—24a%+44a°bx*-154ab%x® - 462 b3 x*? +

x4 3 b x4

;o ]

a

s E /(24aa4xle (a+bx4)1/4)
2

1
4

N

231 b3 x*? (1 +
a

1/4
] Hypergeometric2F1|
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Problem 1160: Result unnecessarily involves higher level functions.

X14
J(a+ bx“)S/4 >

Optimal (type 4, 129leaves, 7 steps):
77 a2 x3 11ax’

120 b3 (a+bx4)1/4 ) 60 b2 (a+bx4)1/4

+

5/2 _a \1/4 s 1 /b x?
" 7722 (14 2)7" xEllipticE[} ArcCot | =, 2]

X a
+

10b(a+bx“)1/4 40 b7/2 (a+bx“)1/4

Result (type 5, 80 leaves):
1

60 b3 (a+bx“)1/4

4

3

x3 (—77a2—11abx4+6b2x8+77a2 [1+
a

1/4
] Hypergeometric2Fi|

Problem 1161: Result unnecessarily involves higher level functions.

10

X
j — X ax
(a+bx*)>*
Optimal (type 4, 105leaves, 6 steps):

7ax3 7 7332 (1+ ;7)1/4XEllipticE[%Ar‘cCot[%], 2]
- + _

12 b2 (a+bx4)1/4 6b(a+bx4)1/4 4 b>/2 (a+bx4>1/4

Result (type 5, 66 leaves):

x3

1/4
7a+bx*-7a (1+ bai) Hyper‘geometr‘iczFl[i, %, i, —M])

6b% (a+bx*)*

Problem 1162: Result unnecessarily involves higher level functions.

X6
J — X ax
(a+bx#)>*
Optimal (type 4, 83 leaves, 5steps):

y VT (1+ ;7)1/4)(ElliptiCEEA"CCOt[%]’ 2]
N

a

2b (a+bx*)'* 2b%2 (a+bx*)*

Result (type 5, 54 leaves):
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x3

71+(1+M)l/‘lHypergeometricZFl[l 2,1, b
a 4’ 4’ 4’

b (a+bx4)1/4

Problem 1163: Result unnecessarily involves higher level functions.

X2
J — X ax
(a+bx*)®
Optimal (type 4, 59 leaves, 4 steps):
(1+ 2] " xELLipticE [ 2 Arccot [ 2], 2]
b x* 2 Va
Va /b (a+bx*)'*
Result (type 5, 58 leaves):

1/4
x3[-34+2 (1+ bai) Hyper‘geometr‘iCZFl[i, 2’ 4’ .

3a (a+bx“>1/4

Problem 1164: Result unnecessarily involves higher level functions.

j;dx
x2 (a+bx4)5/4

Optimal (type 4, 79leaves, 5steps):

a \1/4 . 1 b x?
L 20 [ ] e e 54), 2

a

ax(a+bx4)1/4 a3/2 (a+bx4)1/4

Result (type 5, 71 leaves):

4

1+

1/4
[—3 (a+2bx*) +4bx* ) Hypergeometric2F1| =,

1 3 7 b x* ) 4\1/4
3 Z Z, 4,—})/ (33 x(a+bx) )

Problem 1165: Result unnecessarily involves higher level functions.

J;dx
x6 (aerx“)'r’/4

Optimal (type 4, 105leaves, 6 steps):

12 b3/2 (1+ ;7)1/4xEllipticEEArcCot[%]: 2]

a

1 6b

N
5ax® (a+bx“)1/4 5a2x (a+bx“)1/4 5 a5/2 (a+bx4)1/4

Result (type 5, 83 leaves):
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x4 b x*
-2

7
1+ -
4 a

3 3

[—a2+6abx4+12b2x8—8b2x8

1/4
) Hypergeometric2Fi |

/

1 3
a 4 4

(5 a’x® (a+bx4)1/4)

Problem 1166: Result unnecessarily involves higher level functions.
1
—dx
Jx1a (a+bx4)5/4

Optimal (type 4, 129leaves, 7 steps):
1 2b

_ N _
9ax° (a+bx“)1/4 9 a2 x5 (a+bx4>1/4

ab? 8657 1. ﬁ)l/AxEllipticE[iArcCot[%], 2]
a
+
3a3x(a+bx4)1/4 3a7/2 (aerx“)l/4

Result (type 5, 94 leaves):

4
1+

[—a3+2a2bx“—12ab2x8—24b3x12+16b3x12 ,

1/4
] Hypergeometric2Fi|
a

9a%x® (a+bx*)*
( )

Problem 1167: Result unnecessarily involves higher level functions.

J; dx
x1 (a+ bx“)S/4

Optimal (type 4, 153 leaves, 8 steps):
1 14b 28 b2

+ - +
13 ax®3 (a+bx“)1/4 117 a2 x° <a+bx4)1/4 117 a3 x5 (a+bx4)1/4

ce b 112072 (14 2] x EllipticE[iAr‘cCot[%} , 2]

a

39a4x<a+bx4)1/4 39 g9/2 (a+bx“)1/4

Result (type 5, 105leaves):

~9a*+14a%bx*-28a%b%x%+168ab3x*?+336b%x% -

4

B

1/4
1 3
224 b* x1° (1+ ] Hypergeometric2F1]~, =, ~, - ——| / (117 a® x13 (a+bx4)1/4)
a 4 4 a4 a

Problem 1168: Result unnecessarily involves higher level functions.

o
e
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Optimal (type 4, 83 leaves, 5steps):
2b (1+

?:a(a+bx“)3/4 3a3/2 (a+bx“>3/4

ba7)3/4 x3 EllipticF[%Ar‘cCot[%} B 2]

a

X

Result (type 5, 56 leaves):

bx*)|3/4 : 1 3 5 _bx*
X +2X (1+ 2 ) Hyper‘geome‘cr‘1c2F1[4J I ]

3a (a+bx4)3/4

Problem 1170: Result unnecessarily involves higher level functions.
1
—dx
J(aerx“)ll/4

Optimal (type 4, 102 leaves, 6 steps):

a 3/4 . . 1 b x?
« ) 5 x ) 4+/b (1+ b‘;) x> E1lipticF [ Ar‘cCo‘c[L\gX |, 2]
7a(a+bx“)7/4 7 a2 (a+bx4)3/4 7 a2 (aerx“)3'/4

Result (type 5, 72leaves):

1 b x4

3ax+2bx5+4x(a+bx4) 1+

3

3/4
) Hypergeometric2Fi |

IS

7 a2 (a+bx“)7/4 a

Problem 1178: Result unnecessarily involves higher level functions.

dx

J(a—bx“)l/4

X
Optimal (type 3, 69 leaves, 6 steps):

b xd) /4 b4
(a- bx4>1/4— 1 al/ Ar‘cTan[i<a x*) | - =att Ar‘cTanh[i(a x) ]
2 a1/4 2 a1/4

Result (type 5, 63 leaves):

(a—bx4>1/47 a( - bi“

3/4
) / Hyper‘geometr‘icZFl[i, 2,1, 2

3 4)

3 (a—bx“)g’/4

Problem 1179: Result unnecessarily involves higher level functions.

dx

j(abx“)l/4

x5

Optimal (type 3, 78leaves, 6 steps):
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b x4\ 1/4 A\ 1/4
(a-bx?)t* bAr‘cTan[&)—] bAr‘cTanh[&)—]
- + a’ + al/t

4 x4 g 33/4 g a3/4

Result (type 5, 67 leaves):

4 _a |34 4 : 3 3 7 _a
-3a+3bx*+b (1— bx4) X Hyper‘geometr‘1c2F1[4, 2’ 4’ }

12 x4 (a—bx“)3/4

Problem 1180: Result unnecessarily involves higher level functions.
_ 4\1/4
J(a b x*) x
X9
Optimal (type 3, 105leaves, 7 steps):
(a—bx4>1/4 b (a—bx4)1/4 3b2Ar‘cTan[M] 3b2Ar‘cTanh[M}

al/4 al/4
- + + +

8 x8 32ax* 64 a’/4 64 a3’/

3 7 L])/
4" 4" pxt

Result (type 5, 83 leaves):

3/4

a
x® Hypergeometric2F1 |

[—4a2+5abx4—b2x8+b2 (1-—

b x* ’

Sjw

32ax8 (a-bx*)3*
( )

Problem 1181: Result unnecessarily involves higher level functions.
ng (a-bx*) Y ax
Optimal (type 4, 130leaves, 6 steps):

2 a2 x? (a—bx“)l/4 axt (a—bx“)l/4

77 b? 77 b

+

) aa72 (1- 2] E1liptick [ L Arcsin [ 2], 2]
1 e (a—bx4)1/4+ a Va
11 7762 (a-bx*)?/*

Result (type 5, 91 leaves):
1

77 b2 (a- bx4)3/4

X4 3/4
-2a’+a’bx*+8ab?x®-7b3>x¥?+23a° [1 - —) Hypergeometric2Fi|
a

X2 ,

N |

Problem 1182: Result unnecessarily involves higher level functions.

st (a - bx“)l/4 dx
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Optimal (type 4, 105leaves, 5steps):

7ax2 (aZXA)l/A +1X6 (a—bx4>1/4+
21 7

Zas/z(1A7951)3/4EllipticF[%rArcSin[ﬁggfi], 2]

a

21b%2 (a-bx*)**

Result (type 5, 80 leaves):
1
21b (a—bx“)3/4

3/4
Hypergeometric2F1|

b x*
x> |-a?+4abx*-3b2x8+a? (1——

a

b4
,_X]

3
2 a

)

3
4

B

N |

Problem 1183: Result unnecessarily involves higher level functions.
Jx (a—bx4)1/4d1x

Optimal (type 4, 82leaves, 4 steps):

32 (120 ) ¥  E1lipticF [ L Arcsin| YE2 ] 2
1)(z(a_b)(4>l/4+a ( a) iptic [2 rc 1n[ﬁ] ]
3 3B (a-bxt) s

Result (type 5, 64 leaves):

3/4
x? (2a—2bx4+a (1— M) Hyper‘geometr‘icZFl[%, i 3 M])

a

6 (a—bx“)3/4

Problem 1184: Result unnecessarily involves higher level functions.

_ 4\1/4
J(a b x ) x
X3

Optimal (type 4, 82leaves, 4 steps):
(2 bxé)* a Vb (1 _ b%“) 3/4 EllipticF[%Ar‘cSin[%] , 2]

a

2X2 2<a*bx4)3/4

Result (type 5, 68 leaves):

3/4
~2a+2bx*-bx* (1— bai) Hyper‘geometricZFl[i, Z—, 3, b:a}

ax? (a-bx*)¥*

Problem 1185: Result unnecessarily involves higher level functions.

J(a—bx“)l/4

x7

dx

Optimal (type 4, 105leaves, 5steps):
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(a—bx4>1/4 b (a—bx4)1/4 b3/2 (1— bx4)3/4 EllipticF[iAr‘cSin[Lpz], 2]

a a

— + —

6 x° 12ax2 123 (a-bxt) ¥

Result (type 5, 84 leaves):

4\ 3/4
[—4 a2+6abx*-2b?x%-b%x® [1 - —] Hypergeometric2F1|
a

B

N |

24ax5 (a-bx*)3*
( )

Problem 1186: Result unnecessarily involves higher level functions.

_p x4\ V4
j&dx

X11

Optimal (type 4, 130leaves, 6 steps):

4\ 3/4 . . . / 2
) (a—bx4>1/4 ) b (a—bx4)1/4 ) b2 (afbx4>1/4 ) b>/2 (17 bTX) ElllpthF[%Ar‘cSm[ F ], 2]
10 x@ 60 a x° 24 a2 x? 242%% (a-bx*)**

Result (type 5, 95leaves):

4)3/4 1 3 3 bx
—24a*+28a’bx*+6ab>x®-10b3x12-5b3x*? |1- —X] Hypergeometric2F1[ =, =, =, —X] /
a 2 4 2 a
(24@ a? x1e (a—bx4>3/4)
Problem 1187: Result unnecessarily involves higher level functions.
JXG (a—bx4)1/4dlx
Optimal (type 3, 263 leaves, 12 steps):
2 /2 b%/4 x
ax3 (a—bx4)1/4 1 3a APCTan[l (aibxa)l/A}
- + =X’ (a—bx4>1/4— +
32b 8 64\/?b7/4
3a2ArcTan[1+ 2500 ) 3a2log[1s 0 2] 392 0g 1. 0, 2 8
{ ' (a—bxd)l/m] [ \Ja-bx? (a’bxa)l/“} [ A/ a-bx* (a—bx“)l/"]
. _
64+/2 b7/4 128 /2 b7/4 128 /2 b7/4
Result (type 5, 80leaves):
1 bx*)34 3 3 7 bxt
x> |[-a?2+5abx*-4b%x®+a? [1— X Hypergeometric2F1[ =, =, -, —X]
32b (a-bx*)** a 4 4 4 a3

Problem 1188: Result unnecessarily involves higher level functions.

sz (a- bx“)l/4 dx
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Optimal (type 3, 232leaves, 11 steps):

aAr'cTan[lfm] aAr‘cTan[1+M}

1 b xd) /4 b x4) /4
233 (a—bx4)1/4— (a-bx*) . (a-bx*) N
4 8+/2 b3/4 8+/2 b3/4
alog[1+ X 2x ] g gg0q, b 2 bV
4/ a-bx* (a’bX4)1/4 4/ a-bx* (a’bxd)l/‘l
16 /2 b3/4 16 /2 b3/4

Result (type 5, 64 leaves):

x3

3/4
3a-3bx*+a (1— bai) Hypergeometpiczpl[%, % 7 bx“])

12 (a-bx*) 374

Problem 1189: Result unnecessarily involves higher level functions.

_px4) 14
j&dx

X2
Optimal (type 3, 226 leaves, 11 steps):

(a _ bx4)1/4 bt/4 Ar‘CTan[l - M] pl/4 Achan[lJr M}

(a-b x“)l’/4 (a-b x“)l/4
- +
X 22 22
b'/% Log[1 + b x> /2 bz/"lj;] b'/4 Log[1 + bx? /2 b:/“lz}
\ a-bx* (a-bx*) 4/ a-bx* (a-bx*) "
+
42 4~2

Result (type 5, 68 leaves):

3/4
-3a+3bx*-bx* (1— bXd) Hyper‘geometr‘icZFl[i, i Z bxa}

a

3x (a-bx*)?*
Problem 1194: Result unnecessarily involves higher level functions.
Jxlz (a—bx“)l/“dlx

Optimal (type 4, 156 leaves, 8 steps):

3a3x (a—bx“)l/4 3a2x° (a—bx4>1/4 ax® (a—bx“)l/4

+

112 b3 280 b2 140b

a \3/4 e ra JE
1 (bt 3a’/? (1— b‘;) x> ElllpthF{2 ArcCsc | \EX |, 2]
14

112b%2 (a-bx*)?*

Result (type 5, 102 leaves):
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[—15a4x+9a3bx5+2a2b2x9+44ab3x13—40b4x17+

b x4

3/4 b X4
1- —) Hypergeometric2Fi | —

>

a

15 a% x

/ (560 b*> (a-bx?) 3/4)

J )

a

H |

1 3
4" 4

Problem 1195: Result unnecessarily involves higher level functions.
JXS (a-bx?) Y4 gx

Optimal (type 4, 131 leaves, 7 steps):
a?x (a-bx*)¥* ax® (a-bx*)M*

24 b2 60 b

+

502 (17 ba7)3/4 3 EllipticF[iAr‘cCsc[%}, 2]

a

Ly (a-bx*)t*-
16 24b%2 (a-bx*)¥*

Result (type 5, 91 leaves):

3/4

b x* .
Hypergeometric2Fi |

1- —
a

)

[—5a3x+3a2bx5+14ab2x9—12b3x13+5a3x B

IRV
-
o
L | x
»
-

DR
»|w

120 b2 (a-bx*)3*
( )

Problem 1196: Result unnecessarily involves higher level functions.
Jx“ (a-bx*) Y4 ax

Optimal (type 4, 106 leaves, 6 steps):

ax (a —bx4)1/4 1, ( 4)1/4 3372 (1_ ;7)3/4 x3 EllipticF[iAr‘cCsc[%], 2]
-—— + —Xx’ (a-bx -
12b 6 12/b (a-bx*)**
Result (type 5, 79 leaves):
1 2 5 2,9 42 x4) 2 . 1 3 5 bx*
-a?x+3abx®-2b>x?+a’x [1- ——| Hypergeometric2F1|[~, =, =, —|
12b (a-bx*)*"* a 4" 4 4 a3

Problem 1197: Result unnecessarily involves higher level functions.
J(a—bx“)l/“dlx

Optimal (type 4, 83 leaves, 5 steps):

“Ja /b [1- - e EllipticF[lArcCsc[M} s 2}
lx(a—bx‘*)l“‘f ( bX) 2 Va
2 2 (a-bx*) 3/4
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Result (type 5, 62 leaves):

oxt) 3% hypergeometric2Fi[ L, 2,
a) ypergeometric PRI

ax—bx5+ax(1—

2 (a—bx")”4

Problem 1198: Result unnecessarily involves higher level functions.

dx

J(a—bx“)l/4

X4

Optimal (type 4, 85leaves, 5steps):

a

(a_bxi) e b2 (1- 2" EllipticF[iAr‘cCsc[%], 2]

- +
3x3 3+/a (a-bx*)**
Result (type 5, 67 leaves):

B 4 pys (1 bxt)3/4 : 1 3 5 bx*
arbx*-bx (1 2 ) Hyper‘geometr‘1c2F1[4, Y ]

3x3 (afbx“)”4

Problem 1199: Result unnecessarily involves higher level functions.
(a-bxt)™
J x8
Optimal (type 4, 108 leaves, 6 steps):

(a-bx*)¥* b(a-bx*)'* 2b3/2 (17 :7)3/4X3 EllipticF[iAr‘ccsc[%], 2]

a

- + +
7 %’ 21ax3 21 a3/2 (afbx“)g/4

Result (type 5, 84 leaves):
x4 3/4

[—3 a?+4abx*-b2x®-2b%x8 (1 - —] Hypergeometric2Fi|
a

B

(21 ax’ (a- bx4)3/4)

Problem 1200: Result unnecessarily involves higher level functions.

b 4\1/4
J7<a X ) dx

X12

Optimal (type 4, 133 leaves, 7 steps):
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(a—bx“)l/4 b(a—bx“)l/4 2 b2 (a—bx“)l/4
- +
11 x11 77 ax’ 77 a% x3

3/4 . .
4 b7/2 (17;7) X3 ElllptlcF[iArcCsc[%], 2}

a

+

77 a5/2 (a—bx“)3/4

Result (type 5, 94 leaves):

b x*

(o
x
IS

~7a%+8a’bx*+ab®x®-2b3x¥?-4b3x*? |1- y =

3/4
) Hypergeometric2F1 |

» R
»jw
H |
V]

77 a2 x! (a-bx*)"* a
( )

Problem 1201: Result unnecessarily involves higher level functions.

AR YL
j&dx

X16
Optimal (type 4, 158 leaves, 8 steps):
(a-bx*)¥* b(a-bx*)¥* 2b% (a-bx*)"*
- + +

15 x15 165 a x'? 231 a2 x’

+

3/4 . . )
4b* (a-bx*)"* 8 b%'2 (1— ;’7) x3 ElllptlcF[iAr‘cCsc[Lp |, 2]

a

231a3x3 : 231 a7/2 (afbx4)3/4
Result (type 5, 106 leaves):

~77a*+84a2bx*+3a%b?x®+10ab3x'?-20b*x -

bX4 3/4
1- —j Hypergeometric2Fi |
a

b x*

>

a

40 b* x1® > T

/ (1155 a*x!* (a-bx*) 3/4)

N

3
4

IS

Problem 1207: Result unnecessarily involves higher level functions.

1
Jg———————fdx
X (a—bx“)l/4

Optimal (type 3, 57 leaves, 5 steps):
Ar‘cTan[l—)fa’b X 1/4} Ar‘cTanh[J—)fa’b X 1/4]

al//4 al/4

2 gl/4 2 al/4
Result (type 5, 47 leaves):

1/4 : 11 5
) (1— %) Hyper‘geometr‘1c2F1[;, T 2 ]

b x
(a-bx4)*
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Problem 1208: Result unnecessarily involves higher level functions.

1
J— dx
x° (a-bx*)*

Optimal (type 3, 81 leaves, 6 steps):
b ArcTan| M] b ArcTanh [ M]

3/4
(a -b X4> / al/4 a1/4
_ + _
4a X4 8 a5/4 8 a5/4

Result (type 5, 70 leaves):

1/4 .
—a+bx*-b (1 - ;7) x4 Hyper‘geometr‘1c2F1[4l, 41, 2, i]

4axt (a—bx“)l/4

Problem 1209: Result unnecessarily involves higher level functions.

1
J— dx
x° (a-bx*)*

Optimal (type 3, 108 leaves, 7 steps):
5 b2 ArcTan | M] 5 b2 ArcTanh | M}

(a-bx*)** 5b(a-bx*)>* /s Y
_ _ + _
8ax8 3222 x4 64 a°/4 64 3%/

Result (type 5, 84 leaves):
a

b x*

3 ) 3

a 1/4
[—4 a’?-abx*+5b2x®-5b? (1 - —4) x® Hypergeometric2F1|
b x

]

/

» R
» PR
H |

(32 a®x® (a-bx?) 1”)

Problem 1210: Result unnecessarily involves higher level functions.

x13
J(a B bX4)1/4 dx

Optimal (type 4, 133 leaves, 6 steps):

4 a2 x2 (a—bx“>3/4 10 a x° (a—bx“)3/4

39 b3 117 b?
510 (a b x“) 3/4 8a’’? (1 _ bal) 1/4 EllipticE[iAr‘cSin [ %] , 2}

a

+

13b 39 p7/2 (a—bx4)1/4

Result (type 5, 91 leaves):
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1/4

b x4 1 3 bx4
x?[-12a%+2a’bx*+ab?x®+9b3x*?+12a3 [1— 2X Hypergeometric2F1[ =, =, =, —X] ]/
a 4 2 2 a
(117 b3 (a—bx“)”“’)
Problem 1211: Result unnecessarily involves higher level functions.
X9
J; dx
(a-bx*)?*
Optimal (type 4, 108 leaves, 5 steps):
2ax? (a-bx*)?* x5 (a-bxt)¥ 4352 (1— %)1/4 EllipticE[%Ar‘cSin[LF‘Z], 2]
- - +
15 b? 9b 15 b5/2 (a—bx4)1/4
Result (type 5, 80 leaves):
1 4\ 1/4 1 4
x?|-6a+abx*+5b%x%+6a? [1 —X) Hypergeometric2F1[~, =, i, b—X]
45b2 (a-bx*)** a 42" 2 a

Problem 1212: Result unnecessarily involves higher level functions.

XS
i

Optimal (type 4, 85leaves, 4 steps):

3/2 bxt |1/
2 (a—bx4)3/4 2a (1— . )
- +

5b 5 p3/2 (a—bx4)1/4

*Elliptice[ L Arcsin| ], 2

a

Result (type 5, 66 leaves):

2 4 bxt|1/4 ; 11 3 bxt
X (—a+bx +a (1— N ) Hyper‘geometr‘1c2F1[4, 57 5 ]

5b (a—bx“)l/4

Problem 1213: Result unnecessarily involves higher level functions.
X
j; dx
(a-bx*)?*
Optimal (type 4, 59 leaves, 3 steps):
Va (1ot EllipticE[%ArcSin[%} , 2]

a a
Vb (a-bx*)M*

Result (type 5, 53 leaves):
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1/4 )
x2 (M) Hyper‘geometr‘1c2F1{i, %, 3, M]

a a

2 (a—bx“)l/4

Problem 1214: Result unnecessarily involves higher level functions.

1
J— dx
x* (a-bx*)*

Optimal (type 4, 85leaves, 4 steps):
(a bxé)** b (1 - %)1/4 EllipticE [%Ar‘csin [ %] , 2]

a

2ax? 2\/?(a—bx4)1/4

Result (type 5, 71 leaves):

1/4
-2a+2bx*-bx* (1— ba%d) Hyper‘geometr‘icZFl[i, i, 3, M}

4ax? (a—bx“)l/4

Problem 1215: Result unnecessarily involves higher level functions.

1
J—dlx
x7 (a-bx*)'*

Optimal (type 4, 108 leaves, 5steps):

(a—bx4>3/4 b (a—bx4)3/4 b3/2 (1, bTx“)l/4 EllipticE[iAr‘cSin[%], 2]

a

6ax8 4 a2 x2 4 a3/2 (a—bx“)l/4

Result (type 5, 84 leaves):

4\1/4
[—4 a2-2abx*+6b2x®-3b%x8 (1 - —] Hypergeometric2F1|
a

3 bx*
-, _]

a

/

1 1
Ty T
4 2

N

(24 a’x® (a-bx?) 1/4>

Problem 1216: Result unnecessarily involves higher level functions.

1
J— dx
xit (a-bx4)t*

Optimal (type 4, 133 leaves, 6 steps):
(a—bx4>3/4 7b(a—bx4)3/4 7 b2 (a—bx“)3/4
10 a x1° 60 a2 x° 40 a3 x?

76577 [1- %“)”4 EllipticE[iArcSin[%] , 2]

a

40 a5/2 (a—bx“)l/4
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Result (type 5, 95leaves):

~243%-43%bx*-14ab?>x®+42b3x12 -

1/4

. b x*
Hypergeometric2Fi |

3
St

b x*
1- —
a

21 b3 x*?

)

/ (240 a®x¥ (a-bx*) 1/4)

1
4 2

Problem 1225: Result unnecessarily involves higher level functions.

10

X ax
J(a—bx“)l/4

Optimal (type 4, 134 leaves, 7 steps):
7 a2 (a—bx“)3/4 7ax3 (a—bx“)3/4

40 b3 x 60 b?

X7 (a - bx4)%* 7 a5/2 (1, ;7)1/4xEllipticE[iAr‘ccsc[gzpz}, 2]

a

10b ' 40 b5/2 (a—bx4)1/4
Result (type 5, 80 leaves):
1
60 b2 (a-bx*)**

x4\ 1/4
~7a’+abx*+6b2x®+7a° [1— —J Hypergeometric2Fi|

(o
x
I

X3

) B

a

nR
sw
BN
> |

Problem 1226: Result unnecessarily involves higher level functions.

X6
J —rax
(a b X4) 1/4
Optimal (type 4, 109 leaves, 6 steps):

a(a bx)¥* ¢ (a bxe) ¥ 33/2 (1_ ;?)1/4)(EllipticE[%Ar‘cCsc[%], 2]

a

) 4 b2 x ; 6b i 4p3/2 (a—bx4)1/4
Result (type 5, 66 leaves):

x3

1/4
—a+bx*+a (17 bai) HypergeometricZFl[i, i, i, M])

6b (a—bx“)l/4

Problem 1227: Result unnecessarily involves higher level functions.

2

X ax
J(abx4)1/4

Optimal (type 4, 86 leaves, 5steps):
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1/4 o .
(a-bx?)>* Va (17;7) xE111pt1cE[§Ar‘cCsc[Lp ], 2]

a

- +

2bx 2/b (a—bxe)*

Result (type 5, 53 leaves):

1/4
X3 (H;_ﬁ) Hyper‘geometr‘iCZFl[i, %, P

3 (a—bx“)l/4

Problem 1228: Result unnecessarily involves higher level functions.

4
sz (a-bx4)t* g
Optimal (type 4, 61leaves, 4 steps):
Jb (1 ) %) Y X EllipticE [ i ArcCsc | %] , 2]

b x a
Va (a-bxt)V

Result (type 5, 71 leaves):

1/4
-3a+3bx*-2bx? (1— M) Hyper‘geometricZFl[i, i, i, oxt ]
a

3ax (a—bx“)l/4

Problem 1229: Result unnecessarily involves higher level functions.
1
—dX
Jx6 (a-bx*)t*
Optimal (type 4, 86 leaves, 5steps):

a

1/4 . 2
(a—bx4>3/4 2 p3/2 (1_ ;‘7) xE111pt1cE[iAr‘cCsc[%], 2]

5ax’ 5 33/2 <a—bx4)1/4
Result (type 5, 84 leaves):
x4 1

1/4
1- ] Hyper‘geometr‘icZFl[ B
a

7 bx*
» T 7]

[—3 (a®+abx*-2b*x%) -4b*x®
a

3
4

IS
IS

(15 a’x> (a-bx?) 1/4>

Problem 1230: Result unnecessarily involves higher level functions.

J; ax
x1 (a-bx4)t*

Optimal (type 4, 109 leaves, 6 steps):
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(a-bxt]>* 25 (a_bxt) 4% (1- ﬁ)mxEllipticE[iArcCsc[Lpz}, 2]

a

9ax® 15 a2 x° 15 a5/2 (a—bx“)l/4

Result (type 5, 95leaves):
x4\ 1/4

1- ] Hyper‘geometr‘ic2F1[
a

o
X
»

)

[5a3asz“sab2x8+12b3x128b3x12 s

PN
Sw
NI
> |

(45 a’x® (a-bx?) 1/4>

Problem 1231: Result unnecessarily involves higher level functions.

J; ax
x4 (a-bx*)'*

Optimal (type 4, 134 leaves, 7 steps):
(a-bx*)** 1@0b (a-bx*)¥* 4b?(a-bx*)**
13 a x13 117 a2 x° 3983 x°

L \1/4 s o1 Vb X2
8 b7/2 (1_ b‘;) xE111pt1cE[2 ArcCsc | \ﬁx > 2]

a

39a’/2 (a- bx“)l/4
Result (type 5, 106 leaves):
[—9a4—a3bx“—2a2b2x3—12ab3x12+24b4x16—

bX4 1/4
1- —) Hypergeometric2Fi |
a

b x*

>~

a

16 b* x16

117 a* x33 (a - b x*)Y/*
( )

N

3

nw

3

ENI

Problem 1237: Result unnecessarily involves higher level functions.

1
J—dlx
X (a—bx“)3/4

Optimal (type 3, 57 leaves, 5 steps):
Ar‘cTan[l—)—a’bX“ 1/4] Ar‘cTanh[i—)—a’bxt‘ 1/4}

al/4 al/a

2 a3/4 2 a3/4

Result (type 5, 49 leaves):

1- -2} yypergeometric2F1 303 7.8
yperg 2,1

Cbx

3 (a—bx“)3/4
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Problem 1238: Result unnecessarily involves higher level functions.

1
J— dx
x° (a-bx*)**

Optimal (type 3, 81 leaves, 6 steps):
3bArcTan| M] 3bArcTanh| M}

(a-bx*)'* ' oy

4ax4 8a7/4 8a7/4

Result (type 5, 70 leaves):

3/4 .
—a+bx*-b (1 - ;7) x4 Hyper‘geometr‘1c2F1[i, i, Z, i]

4axt (a—bx“)3/4

Problem 1239: Result unnecessarily involves higher level functions.

1
J— dx
x° (a-bx*)**

Optimal (type 3, 108 leaves, 7 steps):
21 b% ArcTan [ M} 21 b?% ArcTanh [ M}

(a—bx4>1/4 7b (a —bX4)1/4 al/s J1/4

8ax8 32 a2 x4 64 all/4 64 all/4

Result (type 5, 84 leaves):

3/4

a
x® Hypergeometric2F1|

b x*

) B )

a
[—4a2—3abx4+7b2x8—7b2 [1——
b x*

]

/

nw
TN

3
4
32a2x® (a-bx*)?*

( )

Problem 1240: Result unnecessarily involves higher level functions.

X13
J(a B bX4)3/4 dx

Optimal (type 4, 133 leaves, 6 steps):
20a2x2 (a-bx*) V" 10ax® (a-bx*)*

77 b3 77 b?

X1 (a-bxt)l4 4ea’’? (1— %4)3/4 EllipticF[iArcsin[%], 2]

a

+

11b 77 b7/2 (a—bx4)3/4

Result (type 5, 92 leaves):
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1
77 b3 (a—bx“)g’/4

4\ 3/4 1 4
x2 (20 a>+10a’bx*+3ab?x®+7b>x!?+20a3 [1 - —X) Hypergeometric2F1| =, 3, E, b—X]
a 2 4 2 a
Problem 1241: Result unnecessarily involves higher level functions.
X9
———dx
J (a _b X4) 3/4
Optimal (type 4, 108 leaves, 5steps):
bx*\3/4 . . 1 . b x?
2% [a-bx)"4 ¥ (a-bxi] ) 4352 (1— > ) EllipticF [} APCSln[L\/? |, 2]
7 b? 7b 7 b5/2 (a—bx4)3/4
Result (type 5, 79 leaves):
4\ 3/4 4
= x? |-2a2+abx*+b?2x8+2a? 1—b7X Hyper‘geometr‘icZFl[l, E, i, bix}
7b% (a-bx*)** a 24 2 a

Problem 1242: Result unnecessarily involves higher level functions.

X5
J(a—bx“)”4 >

Optimal (type 4, 85leaves, 4 steps):

a

o (afbx“)l” 2332 (17 bai)”“ EllipticF[iArcSin[%}, 2]

- +

3b 3 p3/2 (a—bx4)3/4

Result (type 5, 66 leaves):

2

X

3/4
—a+bx*+a (1— M) Hyper‘geometr‘icZFlE, i, %, bxa])
a

3b (a—bx“)3/4

Problem 1243: Result unnecessarily involves higher level functions.

X
Ji dx
(a—bx“)S/4
Optimal (type 4, 59leaves, 3 steps):
Va (1-e2) EllipticF[iArcSin[%}, 2]
Vb (a-bx*)?*

Result (type 5, 53 leaves):
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3/4 )
x2 (M) Hyper‘geometr‘1c2F1{§, i, 3, M]

a a

2 (a—bx“)3/4

Problem 1244: Result unnecessarily involves higher level functions.

1
J— dx
x> (a-bx*)**

Optimal (type 4, 85leaves, 4 steps):
(2 bxé)* b (1 - b%“) >4 EllipticF [%Ar‘csin [ %] , 2]

a

- +

2ax? 2\/?(a—bx4)3/4

Result (type 5, 70 leaves):

3/4
-2a+2bx*+bx* (1— ba%d) Hyper‘geometr‘icZFl[i, %, 3, M}

4ax? (a—bx“)”4

Problem 1245: Result unnecessarily involves higher level functions.

1
J— dx
x7 (a-bx*)**

Optimal (type 4, 108 leaves, 5steps):

(a—bx4>1/4 5h (a—bx4)1/4 5 p3/2 (1, %)3/4 EllipticF[iArcSin[%}, 2]
 saxs 12a2x? i 12a%2% (a-bx*)**

Result (type 5, 84 leaves):

4

3/4
1- —] Hypergeometric2Fi|
a

)

[—4a2—6abx“+10b2x3+5b2x8

N |

(24 a’x® (a-bx?) 3”)

Problem 1246: Result unnecessarily involves higher level functions.

1
J— dx
x1t (a-bx4)>*

Optimal (type 4, 133 leaves, 6 steps):
(a—bx“)l/4 3b(a—bx4)1/4 3 b2 (a—bx“)l/4

10 a x1° 20 a2 x° 8 a3 x?

+

a

30572 [1- %“)3/4 EllipticF[iArcSin[%] , 2]

8a%2 (a-bx*)¥*
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Result (type 5, 95leaves):

3/4

b x4 1 3 3 bx*
_8a®_4a’bx*-18ab?x®+30b% x12+15b3 x12 |1 > Hypergeometric2F1[ =, =, =, 7)(] /
a 2 4 2 a
(80 a®>x® (a-bx*) 3/4)
Problem 1247: Result unnecessarily involves higher level functions.
X10
——— dx
J (a b X4) 3/4
Optimal (type 3, 266 leaves, 12 steps):
2 A2 b'/4 x
7ax? (a-bx*)V* X7 (a-bx*)* 21a* ArcTan[1 (a—bx4)1/4]
- - - +
32 b? 8b 64 /2 bll/4
2122 ArcTan[1 4+ YZbY4x ] 2122 Log[1+ —Lb2f A2 0Mix ) 5352 0gf7, b, 2 BVix
[ i (a-b X")l/‘1 } [ A/ a-bx* (a-bx#) ¥ } [ A/ a-bx* (a-bx?)?? }
64 /2 b/ 128 /2 bt/ 128 /2 b1/
Result (type 5, 81 leaves):
1 434 3 3 7 bx*
x}|-7a?+3abx*+4b*>x®+7a% [1 - —X) Hypergeometric2F1[ =, =, -, —X]
32 b2 (a—bx“)3/4 a 4’ 4’ 4 a3

Problem 1248: Result unnecessarily involves higher level functions.

6

X ax
j(abx4)3/4

Optimal (type 3, 235leaves, 11 steps):

3 (a—bx“)l“‘ 3aAr‘cTan[1_M] 3aArcTan[1+M]

(a-b x“)lf’/4 (a-b x")lr’/4
- - + +
4b 8\/2 b7/4 8V/2 b7/4
3alog[1+ b _ o2 b1/41>/<4} 3alogf1+ b, o2 bl/ml’fa]
A a-bx* (a-bx*)¥ </ a-bx* (a-bx*)¥
16+/2 b7/4 162 b7/4
Result (type 5, 66 leaves):
3 (_ 4 _ bxt)3/4 . 3 3 7 byt
x3|-a+bx*+a (1 2 ) Hyper‘geometr‘1c2F1[4, 2 ])

4b (a—bx“)3/4
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Problem 1249: Result unnecessarily involves higher level functions.
XZ
J————————dx
(a-bx*)**

Optimal (type 3, 209 leaves, 10 steps):
ArcTan[1 - 202 b/ x | ArcTan[1. 2bXx b/ x ]

(a-bx*)"/* (a-bx*)"/*
- + +
24/2 b4 2+/2 b3/
/4 /4
Log |1+ b x2 /2 bY%x Log |1+ b x? L 2 b'/* x
g[ \Ja-bx* (a-bxt)* } g[ \Ja-bx* (a-b XA)l/A ]
4+/2 b3/4 4+/2 b3/4

Result (type 5, 53 leaves):

3/4
x3 (H;—XA) Hyper‘geometr‘icZFl[%, %, i ]

3 (a—bx“)s/4

Problem 1254: Result unnecessarily involves higher level functions.
X12
J————————dx
(a- bx“)3/4

Optimal (type 4, 134 leaves, 7 steps):
3a2x (a-bx*)¥* 3ax® (a-bx*)*

8 b3 20 b?

3/4 . . 2
x° (a—bx4)1/4 3a%/2 (1— :7) x3 ElllptlcF[%Ar‘cCsc[L\P‘ |, 2]

a

10b 8 b5/2 (a—bx4)3/4

Result (type 5, 91 leaves):
1

40b° (a- bx4)3/4

3/4

b x* .
Hypergeometric2Fi|

1- —
a

o
x
I

~15a3x+9a’bx’+2ab?x’+4b3x¥ +15a3x

) )

» |
D W
IR
“ |

Problem 1255: Result unnecessarily involves higher level functions.
X8
J————————dx
(a-bxt)**

Optimal (type 4, 109 leaves, 6 steps):
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5ax (a-bx) Y4 x5 (a-bxt)V 5a3/2 (1— ;7)3/4x3 EllipticF[iAr‘cCsc[Lpz}, 2]

a

12 b? 6b 12 p3/2 (a—bx4)3/4

Result (type 5, 80 leaves):
1

12 b2 (a—bx“)g'/4

R
1- —] Hypergeometric2F1|
a

~5aZx+3abx’+2b%>x’+5a%x ,

F

Problem 1256: Result unnecessarily involves higher level functions.

4

S S
J(a—bx4)3/4 x

Optimal (type 4, 86 leaves, 5 steps):

x (a-bx*)'* Va (1— ;7)3/4 x3 EllipticF[%Ar‘cCsc[%], 2]

a

2b 2\/F(a—bx4)3/4

Result (type 5, 64 leaves):

X

4 bxt)|3/4 : 13 5 bxt
-a+bx*+a (1— . ) Hyper‘geometr‘1c2F1[4, 2’ 2’ }

2b (a-bx*)*"*

Problem 1257: Result unnecessarily involves higher level functions.

1
J ——ax
<a b X4) 3/4
Optimal (type 4, 63 leaves, 4 steps):

7B (1 . ;7)3/4 3 EllipticF[iArcCsc[%} , 2]

. \/?(a—bx“>3/4

Result (type 5, 48 leaves):

a-bxd | 3/4 ; 13 5 bxt
x( ° ) Hyper‘geometr‘1c2F1[4, T ]

(a—bx“)3/4

Problem 1258: Result unnecessarily involves higher level functions.

1
J— dx
x* (a-bx*)**

Optimal (type 4, 88leaves, 5steps):
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(a- bx4>1/4 2 p3/2 (17 ;’7)3/4 x3 EllipticFEAr‘cCsc[%} , 2]

a

3ax3 3 33/2 (a—bx4)3/4

Result (type 5, 70 leaves):

3/4
—a+bx*+2bx* (1— bai) Hyper‘geometr‘icZFl[i, %, i, M}

3ax3 (a—bx“>3/4

Problem 1259: Result unnecessarily involves higher level functions.

1
J—dlx
x® (a-bx*)>*

Optimal (type 4, 111 leaves, 6 steps):

(a-bx*)¥* 2b(a-bx*)Y* 4b°/2 (17 ;?)3/4X3 EllipticF[iAr‘cCsc[%], 2]

a

7ax’ 7 a2 x3 7 a5/2 (a—bx“)3/4

Result (type 5, 84 leaves):

4

3/4
1- —] Hypergeometric2F1|
a

5 bx*
> g ]
4 a

[—az—abx“+2b2x8+4b2x8 ,

/

3
4

FNQIN

7a%x’ (a-bx*)**
( )

Problem 1260: Result unnecessarily involves higher level functions.

1
J— dx
x12 (a-bx*)**

Optimal (type 4, 136 leaves, 7 steps):
(a—bx“)l/4 10b (a—bx“)l/4 20 b2 (a—bx“)l/4

11 a x1? 77 a2 x’ 77 a3 x3

4o b2 (1 ) ;7) % Y3 EllipticF [ % Ar‘cCsc[%] » 2]

a

773’/ (a —bx“)3/4

Result (type 5, 95 leaves):

3/4

. b x*
Hypergeometric2F1|

5
e e

b x*
1- —
a

-7a>-3a’bx*-10ab?x®+20b3x* +40b3 x1?

/

3
4

)

1
4

77 a3 x11 (a - bx*)**
( )

Problem 1261: Result unnecessarily involves higher level functions.

2

X ax
s
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Optimal (type 4, 81 leaves, 5steps):

L \1/4 . L 1 Vb x?
. (1,b14) X E1lipticE |t ArcCsc| = |, 2]

a

bx (a-bx*)'* Va Vb (a-bx*)V*
Result (type 5, 59 leaves):

x3

1/4
*3+2(1*bfd> HypergeometricZFl[i,% z M])

3a (a—bx“)l/4

Problem 1328: Result more than twice size of optimal antiderivative.
1
— dXx
Jx“ (a+bx5)
Optimal (type 3, 40leaves, 3 steps):

A/b X3
) \/FAr'cTan[ e ]

3ax3 3 33/2

1

Result (type 3, 101 leaves):

1
3a3/2X3
bl/GX 2b1/6X 2b1/6x
{\/?+Wx3ArcTan[ X Vb e arcTan[/3 - 27 %] /b AncTan [v/3 « 22X
a a a

Problem 1348: Result more than twice size of optimal antiderivative.

2
J dx
1-x8

Optimal (type 3, 8leaves, 2 steps):
ArcTanh [x3]
3

Result (type 3, 23 leaves):

—lLog[l—xﬂ +lLog[1+x3]
6 6

Problem 1394: Result unnecessarily involves imaginary or complex numbers.

X7
j V2 +x8
Optimal (type 4, 186 leaves, 3 steps):

dx
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ixzx/2+x6 -

2/3 _ 91/3 42 , 4 213 (1-+/3 ) + x2
2 256./2.:4/3 (273 +x2) 2 2X X EllipticF [ArcSin| ) B
(22 (1443 ) +2)° 213 (1443 ) 2
1/3 2
-7-44/3] / 5. 314 2x 2+ x°

(21/3 (1+\/?) +X2)2

Result (type 4, 133 leaves):

1

15+/2 + x6

1\1/3
3x2 (24%6) -4 (-1)V0213 334 | (L1)%/6 [1+ (77) 2

\/(mﬁ) (24223 x2)

2 31/4

EllipticF [Ar‘cSin [

Js (-2)*7]

Problem 1395: Result unnecessarily involves imaginary or complex numbers.

j X dx
V2 +x8
Optimal (type 4, 166 leaves, 2 steps):

22/3 _ 21/3 X2 + X4

(21/3 (14—\/?) +X2)2

2+\/? (21/3+X2)J

213 (1-4/3 ) +x@
213 (1443 ) +x2

1/3 , 2
21/6  31/4 213 + x 24 x6
2
(22 (1+/37) + 22

Result (type 4, 116leaves):

EllipticF [ArcSin|

|, -7-43]/




Mathematica 11.3 Integration Test Results for 1.1.3.2 (¢ x)”m (a+b x~n)~p.nb | 181

1 1\1/3
(_1)1/6 21/3 (_1)5/6 [_1+ (__) X2
31425 X8 2

1\1/3 1\2/3
1+ [_—) x2 4+ [_7) x* EllipticF[ArcSin|
2 2

B (_1) 5/6 (712)15//36 x2

. 1))

Problem 1396: Result unnecessarily involves imaginary or complex numbers.

J _ 1
x5/2+x6
Optimal (type 4, 186 leaves, 3 steps):

N 6
- 20X - 2+\/? (21/3+X2>

8 x4

22/3 _ 91/3 42 | y4 21/3 (1—\/?) + x2
EllipticF [ArcSin|

(21/3 (1+ﬁ)+x2)2 51/3 (1+\/?)+x2

|, -7-4v3]|/

21/3+X2
g8 21/6 31/4 2+x8

(22 (1443 ) +2)°

Result (type 4, 136 leaves):

_W_ (_1>1/6\/<_1>5/5 [—1+[—1)1/3X2

8 x4 2

1 1/3 1 2/3
1+[——) x2+[——) x4
2 2

\/_ (_1)5/6 _(1)%%?

g, (1)) /(4 223 31/4@)

EllipticF [ArcSin| "
3

Problem 1400: Result unnecessarily involves imaginary or complex numbers.

X9
J V24 x5
Optimal (type 4, 378 leaves, 5steps):

dx
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l 4 6 8+/2+x°
2 P PO

2/3 _91/3 42 , 44
v la o 216 318y /3 (21/3+X2> 2 277X+ X
(21/3 (1+\/?) +X2)2

21/3 (Lﬁ) + X2

21/3+X2
EllipticE[ArcSin| |, -7-4+/3] / 7 2+x8 | -
21/3 (1+\/?)+X2 (21/3 (1+ﬁ)+x2)2

2/3 _ 91/3 32, 4 2173 (1 -+/3 ] + x2
g 223 (213, 2 2 20X X EllipticF[ArcSin| ( )

:|)
\ (21/3(1+\/?)+X2)2 21/3 (1+\/?)+X2

~7-4+/3] / 7. 3ve 20 24 x5
(22 (143 ) +2)°

Result (type 4, 189 leaves):

1 1 1\1/3
=xtaf2+ % +—81’122/3\/(1)5/6 [1+[ J x?

7 7 3442+ x8

2

B <_1>5/6_ (-1)5/6 x2
1\1/3 1)2/3 21/3
1+ (——] x? + (——] x* |-i+/3 EllipticE|ArcSin|
2

2 e AR P

_ (71> 5/6  (-1)5/6x2

1/3
(-1)*? EllipticF [ArcSin| e : ], (-1)*?]

Problem 1401: Result unnecessarily involves imaginary or complex numbers.

x3
J dx
2+ x®

Optimal (type 4, 354 leaves, 4 steps):
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V24 x8 )
2173 (1+\/?) e

2/3 _ 91/3 y2 | 4 213 (1 ~/3 ) + x2
31/44/2-4/3 (21/3+x2)\l 2 2 XX ; EllipticE[ArcSin| ( ) B

(21/3 (1+\/?)+x2> 21/3 (1+\/?)+X2

_7_4\/?] / 5576 21/3 L 2 |,
(22 (143 ) +2)°

EllipticF [ArcSin|

51/3 (1+\/?)+x2)2 21/3 (1+\/?)+x2

J2/3 (21/3 2 J 22/3 _ 91/3 42 , 4 21/3 (1 B \/?) + X2
+

31/4 21/3 +X2 2+X6
(22 (1443 ) +x2)2
Result (type 4, 170leaves):
1/3
Y o (~1)°/8 (_1+ [_l] 2
3142056 2

\/_ (_1> 5/6 4712)15//: x?

-i+/3 EllipticE [ArcSin| [s (-1)*?]

31/4

\/_ (_1> 5/6 (712)15//: x2

(-1)*? EllipticF [ArcSin| ], (-1)*7?]

31/4

Problem 1402: Result unnecessarily involves imaginary or complex numbers.

j I R
X324+ x5
Optimal (type 4, 378 leaves, 5steps):
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V2R 2
_ + _
4x? 4(21/3 (1+\/?)+X2)
2/3 _ 91/3 2 , 4 213 (1-+/3 ] +x2
31/44/2-4/3 (23 + x?) 2 2 XX EllipticE[ArcSin| ( ) B
(21/3 (1+\/?)+X2)2 2173 (1+\/?)+X2
1/3 , 2
7-4+/3] / 4 256 2 X 24x5 | +
(21/3 (1+\/?)+X2)2
2/3 _ 91/3 y2 , 4 213 (1-+/3 ) +x2
(2234 x2 2 20X X EllipticF [ArcSin| ( )+ },—7—4\/?}/
(21/3 (1+\/?)+x2)2 21/3 (1+\/?)+x2

21/3 + X2

2 21/3 31/4 2 4 XG
(21/3 (1+ﬁ) +x2)2

Result (type 4, 189 leaves):

V2 jJ (-1)% (_1+ [_E)MXZ

4 x? 2

21/3

\/_ (_1)5/6 _(e1)%x?
-i+/3 EllipticE [ArcSin| Sue I, (-1)7°] «

\/ (71)5/67 (-1)5/6 x2

1/3
T, (1) /[2 213 314 [2 4 %8

(-1)*? EllipticF [ArcSin|

31/4

Problem 1418: Result unnecessarily involves imaginary or complex numbers.

x13
J(2+X6)3/2 >

Optimal (type 4, 202 leaves, 4 steps):
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8

8
S . S Y P
3v/2+x8 15
22/3 _9l/3 42 | y4 21/3 17\/?) + x2
16 2562443 (23 5) : EllipticF [ArcSin| ]
(21/3 (1+\/?)+x2)2 21/3 (1+\/?)+x2
21/3 X2
~7-4+/3] / 15 3v/4 i 2
(21/3 (1+\E) +X2)

Result (type 4, 144 leaves):

1

45+/2 + %

48x% +9x® - 16 (-1)/° 213 33/4\/- (-1)V° (2 (-1)*2 42222

J(—mﬁ) (24223 x2)

2 31/4

J2+ (-1)Y2 22252 ¢+ (-1)2% 213 x* EllipticF[ArcSin|

Jo (-2)*7]

Problem 1419: Result unnecessarily involves imaginary or complex numbers.

x7
J(2 + X6>3/2 >

Optimal (type 4, 186 leaves, 3 steps):

2

X
-+
3/2+x8
2/3 _91/3 32 . 4 213 (1-4/3 ) + x2
26203 (23.x2) | 2SI eniptick [Arcsin| ) ],
(21/3 (1+\/?)+x2>2 21/3 (1+\/?)+X2
~7-4+/3] / 33U 20 2+ x5
(21/3 (1+\/?)+X2)2

Result (type 4, 136 leaves):



186 | Mathematica 11.3 Integration Test Results for 1.1.3.2 (¢ x)~m (a+b x~n)~p.nb

x2 1 1\1/3
_ + 2 (-1)Ye2v3 | (-1)°° (-1+ [-—] x?
3v2+x5 3. 3V/44/2 .6 2

\/_ (_1> 5/6 (712)15//: x2

) ()

1,1/3 1\2/3
1+ (_—] x2 ¢ (_7] x* EllipticF[ArcSin|
2 2

Problem 1420: Result unnecessarily involves imaginary or complex numbers.

X
J — X ax
(2 + X6> 3/2
Optimal (type 4, 186 leaves, 3 steps):

2

X7+ 2+\E (21/3+X2)
6V2+x8
2/3 _ 91/3 o2 , (4 213 (1-+/3 ) +x2
2B EllipticF[ArcSin| ( ) },—7-4\/?]/
(21/3 (1+\/?)+x2)2 21/3 (1+\/?)+X2
6 21/6 31/4 213 4 %2 24 %6

(21/3 (1+x/?) +x2)2

Result (type 4, 136 leaves):

76v:2+_)(6+ (_1)1/6J(_1)5/6 (—1+[—%]1/3x2

1 1/3 1 2/3
1+(——] x2+[——] x4
2 2

\/_ (_1)5/6 (=15 %?

2 ], (_1>1/3] /(3 22/3 31/4@)

EllipticF [ArcSin| T
3

Problem 1421: Result unnecessarily involves imaginary or complex numbers.

1
J— dx
x> (2 + x6) 3/2

Optimal (type 4, 202 leaves, 4 steps):
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1 72+ x8

6 x*/2+ x5 48 x*

1/3 (1 _ o/ 2
7~ 2+4/3 (2Y3 4+ %) 2R -2 X Ellip‘cicF[Ar‘cSin[2 <1 ’ ) o ]
(2172 (1+«/3)+x2)2 213 (1443 ) +x2

21/3 + X2

-7-44/3] / 48 2%/6 31/ 2+ x°
(22 (1443 ) +2)°

Result (type 4, 146 leaves):

36 + 42 x° +

288 x* /2 + x°®

7 (71)1/6 91/3 33/4x4\/ (71>1/6 (2 (71>2/3+22/3 Xz) \/ZJr (71>1/3 92/3 42 | (71)2/3 91/3 y4

J(m\/?) (24222 x2)

EllipticF [Ar‘cSin[ 1a
2.3

Js (-2)*7]

Problem 1426: Result unnecessarily involves imaginary or complex numbers.

x15
J(2+X6>3/2 >

Optimal (type 4, 394 leaves, 6 steps):
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+

) x1e 0 , o 802 +x°
34/2+x6 21 o 21 (22 (143 ]+ 22)

22/3 _1/3 42 | x4

(22 (1443 ) +2)°

40 2'%~/2-+/3 (21/3+x2)\l

213 (143 ) +x

EllipticE[ArcSin| ], -7-4+/3] /
21/3 (1+\/?) + x2
7. 3%/ 20 245 | - |80 223 (21134 )
(21/3 (1+\/?) +x2)2
2/3 _ 91/3 42, 4 213 (1-4/3 ) 4+ x2
2 2 XX EllipticF [ArcSin| ( ) |, _7_4\/?] /
(21/3 (1+ﬁ)+x2)2 51/3 (1+\/?)+x2

21 31/ 2100 24 x8
(21/3 (1+\/?) +x2)2

Result (type 4, 195leaves):

1

63V 2+ x®

3x* (20+3x°) +

48 2°/3 33/4\/-<-1)”6 (2 (-1)22+2222) \J2+ (1)1 22252+ (-1)2 212 ¢

\/(]'H\/?) (24223 x2)

e S EIEGD

\/? EllipticE [Ar‘cSin [
2

\/(_jm/?) (24223 %2)

2 31/4

(-1)%®EllipticF [ArcSin]

J» (-2)*7]
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Problem 1427: Result unnecessarily involves imaginary or complex numbers.

9

X
J — X ax
(2 + XG) 3/2
Optimal (type 4, 376 leaves, 5steps):
x4 4~/2+x8

— + —

3W 3(21/3(1+\/?)+X2)

2/3 _ 91/3 4,2 4
2 2762 V3 (22.) | IR XX - EllipticE|
(21/3 (1+\/?) +X2)

21/3 (1—\/?) + X2

21/3+X2
ArcSin| |, -7-4+/3] / 33/4 2+x85 |+
213 (1443 ) 42 (22 (1443} +x2)°
2/3 _ 91/3 42 , 4 213 (1-4/3 ) + x2
4. 223 (213 4 x2) 22X X E1lipticF [ArcSin| | )+ B
(23 (1443 ) +x2)” 23 (1443 ]+

~7-4+/3] / 3 3v4 20 24X
(22 (1+\/?)+x2)2

Result (type 4, 177 leaves):

1 14,1/3
—————|-3x*-4 2¥3 3¥4 [(.1)%° [-1+ [_7) x?
92+ x5 2

1 1/3 1 2/3
1+[—*J X2+[—*) x4
2 2

\/(—]'l+\/?) (24223 %2)

2 31/4

A3 EllipticE [Ar‘cSin [

[s (=1)*2]

J(—mﬁ) (24223 %2)

(-1)%°EllipticF [ArcSin] —

Jo (-2)*7]
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Problem 1428: Result unnecessarily involves imaginary or complex numbers.
X3
J ——ax
(2 + XG) 3/2
Optimal (type 4, 378 leaves, 5steps):
x4 V2 +x8

- +

GW 6(21/3 (1+\E)+X2)

2/3 _91/3 42 , 4 213 (1-4/3 ) + x2
2-+/3 (2134 %) 22 X E1lipticE [ArcSin| |
(21/3 (1+\/?>+X2)2 21/3 (1+\E)+X2

s

1/3 2
-7-4+/3] / 2 25/6 334 2 21 %8 | -
(21/3 (1+\/?)+X2)2

|, -7-4v3] |/

2/3 _ 51/3 42 . 4 213 [1-4/3 ) + %2
(23 4 2) \I 2 2 XX EllipticF [ArcSin] ( )

21/3(1+\/?)+x2)2 51/3 (1+\/?)+X2

21/3 + X2

3 ol/3 31/4 24 x6
(22 (14+/3] +x2)2

Result (type 4, 189leaves):

4 1/3 1/3 2/3
[ e (A o)
6V2+x8 2 2 2

\/_ (_1) 5/6 gflz):"//: x2

~i /3 EllipticE [ArcSin| [ (-2)*7]

31/4

\/_ (_1> 5/6  (-1)%6%

1/3
(-1)*® EllipticF [ArcSin| : 1, (-1)*7?] /[3 213 3u/4 2+x6)

31/4
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Problem 1429: Result unnecessarily involves imaginary or complex numbers.

1
J4 dx
X3 (2+x°) 3/2

Optimal (type 4, 394 leaves, 6 steps):
1 542+ x° 542+ x°
- +
6x2V2+x° 24X 24 (213 (144/3 ) 42

22/3 _ 21/3 XZ 4 X4

(21/3 (1+\/?) +x2)2

54/2-4/3 (2Y3+x?)

23 (1-4/3 ) +x®

EllipticE[ArcSin| |, -7-4+/3] /
21/3 (1+\/?) +x2
g 25/6 33/4 213 4 x2 2. %8 |+
(21/3 (1+\/?) +X2>2
2/3 _ 91/3 g2 . 4 213 (1 -+/3 ] + x2
5 (21/3+x2) 2 XX EllipticF[Ar‘cSin[ ) }, —774\/?} /
(21/3 (1+\/?)+X2)2 21/3 (1+\E)+X2
12 21/3  31/4 213 4 x? 24 %6

(21/3 (1+\/?) +X2)2

Result (type 4, 198 leaves):
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1
72 x%2+/2 + xb
1 1/3 1 1/3 1 2/3
i]61x5+9i (2+x°) +512%3 3¥4x? (71)5/6 [1+(—] x2 1+(7—] x+(——] X
2 2 2

J(]'H\/?) (24223 x2)

2 31/4

/3 EllipticE [ArcSin]|

[s (=1)*7]

\/(_J'H\/?) (2+223%2)

2 31/4

(-1)*® EllipticF [ArcSin|

], (-2)*]

Problem 1456: Result more than twice size of optimal antiderivative.

1
J = dx
x> (a+bx8)
Optimal (type 3, 40leaves, 3 steps):
/b x*
) Vb ArcTan| - ]

4 ax* 4 33/2

1

Result (type 3, 164 leaves):

1 . bYExCsc|[Z] <. bYExCsc[Z]
—\/?+\/Fx4Ar‘cTan[Cot[—} - 48] +\/Fx4Ar'cTan[Cot[—] + 78] +
4 a3/2 X4 8 a1/8 8 a1/8
bl/® x Sec[~] ﬂ b/® x Sec[~] "
\/Fx“Ar‘cTan[ig—Tan[—H —\/Fx“Ar‘cTan[ +Tan[—]]
a1/8 8 a1/8 8

Problem 1472: Result more than twice size of optimal antiderivative.

X3
J dx
1-x8
Optimal (type 3, 8leaves, 2 steps):
ArcTanh [x*]

4

Result (type 3, 23 leaves):
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1 1
-~ Log[1-x*] + = Log[1+x*]
8 8

Problem 1494: Result more than twice size of optimal antiderivative.
1
————— dx
st (1 + Xg)
Optimal (type 3, 100leaves, 11 steps):
1 ArcTan [1-+/2 x*]  ArcTan[1++/2 x?] Log[1-+/2 x®+x*] Log[1++2 x®+x*]
2% 42 42 82 82
Result (type 3, 208 leaves):

1 Ar‘cTan[(x—Cos[?]) Csc[?“ +ArcTan[(x+Cos[§]) Csc[g]] )

xS 42 a2
ArcTan[sec[2] (x-sin[Z]]] ArcTan[sec[Z] (x+Sin[2]]] Log[1+x?-2xCos[Z]]
av2 a2 82
Log[1+x2+2xCos[§H Log[1+x2-2xsin[§]] Log[1+x2+2xSin[§H
82 ) 82 ) 82

Problem 1508: Result unnecessarily involves higher level functions.
Jx AJ1+x8 dx

Optimal (type 4, 62 leaves, 3 steps):

) (1+x4) \/%EllipticF[ZArcTan[xz], %]
NEER

2
= x
6V1+x8
Result (type 5, 34 leaves):
1 1 5
=x2 |4/1+x% +2Hypergeometric2Fl| =, =, =, -x&]
6 4 2 4

Problem 1510: Result unnecessarily involves higher level functions.
JW

3

dx
X

Optimal (type 4, 125leaves, 5steps):
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(1+x4) Lo EllipticE[2ArcTan[x?], *]
V1ex®2  x2/14x8 (i) :

+ —

2 x? 1+ x4 e
(1+x4) /(f:—x"f)z EllipticF[2 ArcTan[x?], 2]
2V/1+x8
Result (type 5, 39leaves):
_Yixx + 1x6 Hyper‘geometr‘icZFl[l, i, Z, -x8|
2 x2 3 27 4 4

Problem 1522: Result unnecessarily involves higher level functions.

X13
J Vi+x8
Optimal (type 4, 130leaves, 5steps):

dx

3(1+x%) [ % Elliptice[2ArcTan[x?], 1]

1, s 3x2V14x3 (1ext)?
— X 1+x° - + -
10 10 (1+X4> 10/1 + x8

3 (1+x4) (11:5)2 EllipticF[2ArcTan[x?], 2]

201 + %8
Result (type 5, 34 leaves):
1 s . 1 3 7 8
—X (\/1+x —Hypergeometr‘1c2F1[f, —5 —, —-X ]
10 2 4 4

Problem 1523: Result unnecessarily involves higher level functions.

XQ
J Neera
Optimal (type 4, 62 leaves, 3 steps):

(1+x4) | 2%— EllipticF[2ArcTan[x?], %]
1 (1+X4)2 2

2
— X
6 12+/1 + x8

dx

Result (type 5, 34 leaves):

\/1+x® - Hypergeometric2Fi|

1
= x?
6

1 1
) > *Xs]
4 2
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Problem 1524: Result unnecessarily involves higher level functions.

XS
J dx
V1+x8
Optimal (type 4, 114 leaves, 4 steps):

1+x4 —1o¢ _ E11ipticE[2 ArcTan[x?], *
2

x2/1+x® (1ex4)®
- +
2 (1+x%) 2V11x®
(1+x%) /ﬁ EllipticF[2ArcTan|x?], ﬂ

4+/1+x8
Result (type 5, 22 leaves):

1, ) 1
— x°® Hypergeometric2F1 [ -,
6 2

B W

Problem 1525: Result unnecessarily involves higher level functions.

J X ax

Optimal (type 4, 45leaves, 2 steps):

(1+x4) /ﬁ EllipticF[2ArcTan[x?], 2]
4+/14x8

Result (type 5, 22 leaves

~

) )

1
= x? Hypergeometric2F1 |
2

N |-

5
o

SIS

Problem 1526: Result unnecessarily involves higher level functions.

j _ 1
31+ xE
Optimal (type 4, 130leaves, 5 steps):
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(1+x4) Lo EllipticE[2ArcTan[x?], *]
V1ex®2  x2/14x8 (i) :

2xt 2 (1+x%) ) 211 X2 :
(1+x4) /ﬁ EllipticF[2ArcTan|[x?], ]
4+1+x8
Result (type 5, 39leaves):
IRELLS + lx6 Hyper‘geometr‘icZFl[l, i, Z, -x8|
2 x2 6 274" 4

Problem 1527: Result unnecessarily involves higher level functions.

J ol
x7/1+x8
Optimal (type 4, 62leaves, 3 steps):

1+x8 P 1
— (1+x%) /W EllipticF [2ArcTan[x?], ;}

6 x° 12/1+ x®
Result (type 5, 36 leaves):

V1+x® +x8 Hyper‘geometr‘icZFl[j—l, %, i, -x8]

6 x°
Problem 1540: Result more than twice size of optimal antiderivative.

4
J‘X dx
A/ -2+ x1e
Optimal (type 3, 18 leaves, 3 steps):

1 x°

= ArcTanh| ————|

5 NErye o

Result (type 3, 42leaves):
1 x° 1 x°

- —Log[l- ———— ] + —Log[1+ ———]
1o V-2 +x10 10 A/ -2+ x1e

Problem 1576: Result more than twice size of optimal antiderivative.

J(a:&)s N
X
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Optimal (type 1, 16leaves, 1step):
b 4
G
~ 4b
Result (type 1, 39leaves):
b ap? 3ab 2

4x* X3 2 x2 X

Problem 1586: Result more than twice size of optimal antiderivative.

Jle-)

Optimal (type 1, 47 leaves, 3 steps):
b2 (b+ax)? b(b+ax)?® (b+ax)™
- +
933 5 a3 11 a3

x*® dx

Result (type 1, 102 leaves):
b8 x3 28 28 28 4 a8 x11t
+2ab’ x*+ —a?b® x>+ —a*b’x®+10a*b*x  +7a” b3 x®+ —afb?x’+ —a’bx¥+

3 5 3 9 5 11

Problem 1587: Result more than twice size of optimal antiderivative.

[l
a+ —

X
Optimal (type 1, 30leaves, 3 steps):

b(b+ax>9 (b+ax)1@
- +
9 a2 10 a?

8
x° dx

Result (type 1, 104 leaves):
b x> 8 56 35 7 8 a8 x1e
+—ab’x®+7a%box*+ — Al —a*b*xb+8a’b3x + —a®bix®+ —a’bx®+

2 3 5 3 2 9 10

Problem 1598: Result more than twice size of optimal antiderivative.

@ 2)
S X qx
XZ

Optimal (type 1, 16leaves, 1step):

9b

Result (type 1, 96 leaves):
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b® ab’ 4a2b® 28a3b> 143*b* 14a°b? 28a°b? 4a’b ad

9x® X8

x’ 3 x° x> x4 3x3 x2 X

Problem 1599: Result more than twice size of optimal antiderivative.

J (a +3§)8 o
X

Optimal (type 1, 36 leaves, 3 steps):
(b+ax)® a(b+ax)’
10 b x° 90 b2 x°

Result (type 1, 104 leaves):
b8 8ab’ 7a?b® 8a*b> 35a*b* 56a°b> 7a®b? 8a’b At

10x1® 9x° 2 x8 x’ 3 x8 5 x° x4 3x3  2x?

Problem 1837: Result more than twice size of optimal antiderivative.

3
<a+ %)
) gy

5

Optimal (type 1, 16leaves, 1step):

14
(a+x2>

8b

Result (type 1, 43 leaves):
i ab> 3a’b a3

8x8 2x® 4x* 2x?

Problem 1915: Result more than twice size of optimal antiderivative.

Optimal (type 3, 24 leaves, 3 steps):

b
a+—

ArcTanh | - ]
\/?
Va
Result (type 3, 50 leaves):
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Vb +ax2 ArcTanh| —\&]

b+ax?

Va [art x
X

Problem 1925: Result more than twice size of optimal antiderivative.

ArcTan| < ]
~ Va
Va

Result (type 3, 56 leaves):
v/-b+ax® ArcTanh [—\&]

-b+a x?

Va [-a+® x
X

Problem 1926: Result more than twice size of optimal antiderivative.

Optimal (type 3, 20leaves, 2 steps):
ArcCsch| @}
o e
Vb

Result (type 3, 56 leaves):
b+ 2x2 (Log[x] ~Log[b++/b Vb +2x? })

Vo 202
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Problem 1927: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

1
J_dx
b 2

Optimal (type 3, 20leaves, 2 steps):
ArcCsc [ 3@]
Wb
Vb
Result (type 3, 64 leaves):

z(fiﬁdm
i /2—)5’—2 x Log| - ]

\/F\/—b+2x2

Problem 1957: Result more than twice size of optimal antiderivative.

b 3/2
J(1+ —
XZ

(cx)™dx
Optimal (type 5, 44 leaves, 2 steps):

10 : 31 im b
(cx) '"Hyper‘geometr‘1c2F1[—2, ) (-1-m), . —Xz}

¢ (1+m)

Result (type 5, 100 leaves):

b . 1 m m X
1+— (cx)"|bmHypergeometric2Fl|[-~, -1+ —, —, - —| +
x2 2 2 2 b
) . 1 m  x? b + x?
(-2 +m) x? Hypergeometric2F1[- =, —, 1+ —, - —] / (-2+m) mx
2 2 b b

Optimal (type 5, 44 leaves, 2 steps):

(€ x)Lsm Hyper‘geometr‘icZFl[%, i (-1-m), 1?’" - ]

c(1+m)
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Result (type 5, 91 leaves):

. 1 m m  x? . 3 m m  x2
Hypergeometric2F1[ =, 1+ —, 2+ —, - — | - Hypergeometric2F1|[ =, 1+ —, 2+ —, - —|
2 2 2 b 2 2 2 b

Problem 1996: Result unnecessarily involves imaginary or complex numbers.

Optimal (type 4, 291 leaves, 5steps):

it e

320 a2

OO\I—‘

a2/3 . p2/3 B al/3 pl/3

x? X

1/3
7 33/4q[2+,/3 b8/3 [a1/3+b

X

EllipticF|

((1+\E) a1/3+b1—’/3)2

(17\/?) al/3 . b2
(1+\/?) a1/3+ﬁ

1/3
al/3 (a1/3 . b_)
X

ArcSin|

((1+\/3 ) a1/3+ﬁ)2
X

Result (type 4, 207 leaves):

2 (—b)l/3 (-21b*-9ab?x®+52a2bx®+40a%x?) -

(-b)*? TELIEERNE LS Qe
- 2/3 1/3
74 33/4 g1/3 3 <71>5/6 P I Sy A a a

al/3 x X2

5/6  i(-b)Y/3
\/(1) 71a1/3x

31/4 ]’ <71>1/3] /(32932 (fb)l/3 <b+ax3))

EllipticF [Ar‘cSin [
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Problem 1997: Result unnecessarily involves imaginary or complex numbers.

b
J a+— x*dx
x/ 3

Optimal (type 4, 267 leaves, 4 steps):

3b a+% x2
\/ X b
5
—_———— + a+ — X+
20a \ x3

b1/3

vl |

a2/3 . p2/3 B al/3 p1/3

2

X X

EllipticF|

33/4 2+\/? b5/3 (31/3 +
2

X

((1+\/?) a1/3+b1—/3)

(174/3 ) gl/3, b~ ) a1/3 (a1/3 . b;i)
ArcSin| ~1], -7-4+/3] / 202 |a+ — ;
1/3 /.
(1+\/3)a1/3+fbx X ((1+\/3)a1/3+—b13)

Result (type 4, 196 leaves):

a+£ x2 (—b)l/3 (3b>+7abx?+4a%x°) +
3

a1/3 X 2

<_b>1/3 L0222 PREEIRAE S V2x + x2
34012 | (L1)5 (1+ S N
X

al/3 x

31/4 I, (-1)*?] /(20a (-b)¥2 (brax))

\/_ (_1)5/6 i3

EllipticF [ArcSin|

Problem 1998: Result unnecessarily involves imaginary or complex numbers.

J/ b
a+ — xdx
X3

Optimal (type 4, 242 leaves, 3 steps):
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1 b b1/3
_ a+ — XZ* 33/4 2+ ./3 b2/3 [al/?.’+
2 x3 X

32/3 . bz,z/z B al/3 pt/3 (1 B ﬁ) 31/3 . pl/3
x *—— EllipticF [Arcsin| 1], -7-4+/3] /
1/3 , b2 ( ) 1/3 b2
( (1 ++/3 ) al/3 4 N ) 1+ \/? ar’’ + »

1/3

al/3 [g1/3, b2

b X
2 [a+ —

x3 ((1+\/?) 31/3+ﬁ)2

X

Result (type 4, 162 leaves):

b3
1 a+3 x? |1+ ! i 33/431/3 (—b)2/3 (—1)5/6 -1+ < ) X
2 x3 b+ax? al’3 x
(-b)2/? . (-b)1/3 x 52 \/_ (_1)5/6 i (;2)1/3
a2 2 EllipticF[ArcSin] o 1, (-1)*7]
X2 31/4 ’

Problem 1999: Result unnecessarily involves imaginary or complex numbers.
a+ 2
J Vo
X2

Optimal (type 4, 243 leaves, 3 steps):
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2 la+%
X pl/3
2 3% 2+\/?a[a1/3+

5 x X

a3, ¥ w 13 ) aro 2t
N < ; EllipticF[Ar‘cSin[ % ], ,7,4\5] /
((1+\E)al/3+ﬁ) (1+\/?)a1/3+%
X

o RVE (a1/3 . ﬁ)
5b3 |[a+ — .
M 3 1/3\ 2
X ((1+\/3)a1/3+b—/>

X

Result (type 4, 164 leaves):

1 b (7b)1/3 02 4 {bx 2 x +x2
=2 Jar— 1o |i3aats | (c1)¥S | cae | e | 2
5x x3 al/3 x 2

\/_ (_1)5/6 i)

al/3 x

L L (-1)*°]] /(0] (oax?)|

EllipticF [ArcSin|

Problem 2000: Result unnecessarily involves imaginary or complex numbers.
a+ 2
J Vo
X5

Optimal (type 4, 267 leaves, 4 steps):
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32/3 . p2/3 _ al/3 pl/3

X x EllipticF|

(13 a2

( B ﬁ) al/3, b~ ) al/3 (a1/3 . ﬁ)
Arcsin | ], -7-4+/3] / 550 [a+ — e
[1e/3 )t | ((revE) a2

Result (type 4, 192 leaves):

b1/3

X

=

2 a+3 (—b)l/3 (5b>+8abx®+3a%x°) -
3

2]‘].33/437/3\/ (_1)5/6

\/_ (_1)5/6 i3

al/3 x

2/3 1/3
(D)2 +-(—)—7b /X+X2

7 a2/3 al/3

(—b>1/3

al/3 x

-1+ X

EllipticF [ArcSin| ], (-1)*2] /(55 (-b)*?x* (b+ax?))

31/4

Problem 2001: Result unnecessarily involves imaginary or complex numbers.
a+ 2
J Vo
X8

Optimal (type 4, 291 leaves, 5 steps):
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2 [a+2 6a [a+2 482 |a+ 2
X X X

17 x7 187 b x4 935 b2 x

a2 /3 . p2/3 B al/3 p1/3

b1/3 >

32 3¥%4/2++/3 a° (a1/3+

x ) (23] o e )

X X

1 - 3)a1/3+ﬁ
X

el

+ + 2=

X

EllipticF [ArcSin|

=

(

A al/3 (31/3 . ﬂ)
X
935b7/3 |a+ —
X ((1+\/3>a1/3+ﬂ)2
X

Result (type 4, 203 leaves):

2 |a+ — (fb)l/3 (-55b°-70ab*x*+9a’bx®+24a%x°) -

(—b)2/3 N (—b)1/3x . X2
10 a2/3 al/3

Problem 2002: Result unnecessarily involves imaginary or complex numbers.

a+ — x> dx
1 X3

Optimal (type 4, 563 leaves, 7 steps):
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2/3 1/3 p1/3
B 1-V3) a2

X X

pl/3

EllipticE [ArcSin|

((1+\/?)a1/3+k’1)(—’/3)2 (]_Jr\/?)aln+

1/3
al/3 (5‘1/3Jr bY )
X

((1+\/?> a1/3+ﬁ)2

X

32/3 b¥3  a/3pY/3

XZ

1- Nfgi) al’3 +

X

+ |5 33/4 b7/3 [a1/3+

], -7-4+/3] /

bl/3

X

b1/3

X

pl/3

EllipticF [Ar‘cSin [

((1+\E)a1/3+b%3)2 (1+\/?)a1/3+

1/3
al/3 (a1/3 L bY )
X

v o

X

Result (type 4, 375leaves):

bz’f ]’ 7774\/?] /

X

| 207
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1 b 15 al/3 b2 x 3 3
a+— X|-————+2ax <3b+8ax)—
112 a2 x3 bl/3 4 al/3 x

(14 (1)) a2 x (623 - (-1)*2 a3 x|

15 (_1)2/3 b7/3 <b1/3 +a1/3 X) < >2
b1/3+a1/3x

3+1 \/? 1/3
bl/3 4 <71>2/3a1/3x b]ll/3+al/:x : ~i+/3
(—3 -1 \/?) EllipticE [ArcSin| s |+
bl/3 ;. a1/3 x V2 i++/3

3+1+/3 | a3 x

b/31al/3 x ] -1+ \E] /
3
N2 i++/3

(1 +1 \/?) EllipticF [Ar‘csin [

(2 (71+ <71)2/3> (b2/3 _al/3pl/3 4, 52/3 Xz))

Problem 2003: Result unnecessarily involves imaginary or complex numbers.

Optimal (type 4, 539 leaves, 6 steps):
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3 b4/3 /a+x% 3b

_8a((1+ﬁ) a1/3+ﬁ) )
X

32/3 p2/3 al/3 pl/3
PR W ‘R

x? X

1/3
3 31/41)2_\/? b4/3 [31/3+ b*/

X

[(1++3) _)

1-+/3 ) a3 bt/3
) - |, -7-4+3] /
(1+\E)a1/3+E

X

EllipticE[ArcSin|

1/3
al/3 (a1/3 " bY )

X bl/3
33/4 b4/3 [31/3 +
;3\ 2
1/3 X
((1+\/3 ) al’3 + L)
X
2/3 1/3 p1/3 1/3
B 1_ﬂ/3)al/3+b7’
X X

EllipticF[ArcSin| ], -7-4+/3] /
((1+\E) awablxi)z (1473 ) a2, 82

1/3
al/3 (a1/3 " b_)
X

(1) e o)

X

Result (type 4, 359 leaves):
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1 b
= Ja+— x
8 x3

(1+ (—1)1/3> al/3 x (b1/3 - (—1)1/3 al/3 x)

3b
2X3+ X + 13 (_1>2/3 b4/3 (b1/3 +a1/3 X)
a?/3pl/3 +ax (b2 +al3x)?
3+1+/3 | a¥/3x
bl/3 4 (_1)2/3 3173 1/3, 41/3 _j 3
(-1) (<31 /3 E1LipticE [Arcsin[ ——""—], 1+V_]+
bl/3 , al/3 x V2 i+3

3+i /3 | a¥/3x

bi/31a1/3 EERVEY l /

(1+1+3 ) EllipticF[Arcsin| ]

V2 i+4/3

(2 (71+ (—1)2/3> 3 (b2/3—a1/3 bl/3 x + 32/3 X2>)

Problem 2004: Result unnecessarily involves imaginary or complex numbers.

J/ b
a+ — dx
X3

Optimal (type 4, 507 leaves, 5 steps):
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q2/3, b2 e

pl/3 -
3 3l/4 mal/B pl/3 (al/B N ] X X ; EllipticE|
X ((1+ /_3)31/3+ﬁ)
X

(1_\/?) al/3 . b2
(1+\/?) al/3+ﬁ

1/3
al/3 (a1/3 " b_)
X

ArcSin|

((1+\/?) a1/3+b;—’/3)2

2/3 p2/3 al/3 pl/3
1/3 a + -
b x? X

((1+\/?) a1/3+b;—/3)2

A/2 33/4 a1/3 b1/3 (a1/3+
X

| 211

X

1-+/3 ) a1/3+ﬁ

1/3
al/3 (a1/3 + bY )

EllipticF [ArcSin [

(143 a1/3+t:i]’ 7evsl /

1+\/3)a1/3+ﬁ

X

Result (type 4, 351 leaves):

;
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b
a+ — X
x3

_1\1/3) j1/3 1/3 [ _4\1/3 j1/3
_2+_3a1/3x E (_1)2/3 pl/3 (b1/3+a1/3 x) (1+ < 1> ) ar X (b < 1) a X)
bl/3 + al/3 x <b1/3+a1/3 X)Z
34143 al/3 x
bl/3 . (_1)2/3 a1/3 - .
J 0 (-3-4+/3 ) EllipticE [ArcSin] ofeathx g A *ﬁ] .
bl/3 4 al/3 x N3 i3

3+i /3 | a¥/3x

bl/3+al/3 x ] —]'l+\/?] /
B
N2 i++/3

(1+1+3 ) EllipticF[Arcsin|

(2 (71+ (—1)2/3> (b2/3—a1/3 bl/3 x + g2/3 X2>)

Problem 2005: Result unnecessarily involves imaginary or complex numbers.
a+ 2
J Vo
X3

Optimal (type 4, 517 leaves, 5steps):



Mathematica 11.3 Integration Test Results for 1.1.3.2 (¢ x)”m (a+b x~n)~p.nb | 213

/ b / b
6a a+X—3 2 a+x—3

- - +

7b2/3((1+\/?)a1/3+ﬁ) 7%

X

/3 1/3 K1/3

2/3 , b2 atPbpY?
a + -

x? X

1/3
3 31/41)2_\/? a4/3 [31/3+ b

X

[(1++3) _)

1-+/3 ) a3 bt/3
) - |, -7-4+3] /
(1+\E)a1/3+E

X

EllipticE[ArcSin|

b1/3

1/3
al/3 (al/3 4 b )
X

2A/2 33/4 a4/3 [31/3+

X

((hm f)

X

a2/3 ., p2/3 B al/3 pl/3

XZ

1_\/?) al/3 , b2
EllipticF[ArcSin| ], -7-4+/3] /
((1+\E) awablxi)z (1473 ) a2, 82

X

X

1/3
al/3 (a1/3 4 b_’)
X

((1+\/?) a1/3+ﬁ)2

X

Result (type 4, 366 leaves):
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3 a4/3 X

—_— ¢+
bl/3 ; a1/3

(1+(-1)) a2 x (623 - (-1)*2 a3 )

(b1/3 +al/3 x) 2

3 (—1)2/3ab1/3 (b1/3 +a1/3 X)

3+1 \/? 1/3
bl/3 4 <71>2/3a1/3x b]ll/3+al/:x : ~i+/3
(—3 -1 \/?) EllipticE [ArcSin| s |+
bl/3 ;. a1/3 x V2 i++/3

3+1+/3 | a3 x

b/31al/3 x ] -1+ \E] /
3
N2 i++/3

(1 +1 \/?) EllipticF [Ar‘csin [

(2 (71+ <71)2/3> (b2/3 _al/3pl/3 4, 52/3 Xz))

Problem 2006: Result unnecessarily involves imaginary or complex numbers.
a+ 2
J VP
X6

Optimal (type 4, 541 leaves, 6 steps):
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24 a2 /a+33 2 a+£3 6a la+33
X X X

/ 5 2
91b5/3((1+ﬁ/3)a1/3+b;_3) 13 x 91bx

/3 1/3 ,1/3
2/3 b/ a~/> bt/
a%/3 4 - o—
x? X

1/3
12 31/4,‘l2_\/? a7/3 (a1/3+ b

X

((1+\/?) a1/3’+b;—/a)2

1-+/3 ) als3 bt/3
) " |, -7-4+3] /
(1+\E)a1/3+E

X

EllipticE[ArcSin|

b1/3

1/3
al/3 (a1/3 " bY )
X

4 8\533/4 a7/3 [31/3Jr

((1+\E)a1/3+ﬁ)2 X

X

32/3 # _ alrpys 1- \/?) al/3 , b2

: *—— EllipticF[ArcSin| ], -7-4+/3] /

((1+\E) al’ . L) (173 ) a2+ o2
X

X

1/3
al/3 (31/3 . b_/)
X

((1+ﬁ) a1/3+ﬂ)2

X

Result (type 4, 377 leaves):
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1 b , 7b% 3ab 12a’/3 x
2 |[a+— x|12a“ - — - - -

91 b? x3 x® x> b3 +al3x

(14 (1)) a2 x (623 - (-1)*2 a3 x|

(b1/3 +al/3 x) 2

6 (_1>2/3 a2 b1/3 <b1/3+a1/3 X>

3+i4/3 ) a¥/3 x

b1/3 a1/ ] —i+/3
3
2 i+3

pl/3 . <71>2/3 al/3 x

bl/3 4 g1/3 x

(— 3-1 \/?) EllipticE [ArcSin|

|+

3+1+/3 | a3 x

bl/3+al/3 x 71'1+\E] /

(1+ Jl\/?) EllipticF[Ar‘cSin[ ],

V2 i+4/3

((71+ (71>2/3) (b2/3 _al/3pl/3 x4 a2/3 x2)>

Problem 2007: Result unnecessarily involves imaginary or complex numbers.
a+ 2
J VP
X9

Optimal (type 4, 565 leaves, 7 steps):
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240 [a+ 2 2 [a+ 2
X X

1729 b8/3 ((1+\/?) al/3 . blx—3) 198

6a |a+2> 602> [a+ 2 s
X X b
+ + 120 3V%4/2-4/3 a'?? [a1/3

L
247 b x° 1729 b2 x?2 X J

a2/3 ., # _ a?pl 1-+/3 ) al/3 , b2
z £ EllipticE [ArcSin|

((1+\/?)a1/3+blxi)2 (1+\/?)a1/3+ﬁ

X

1/3
al/3 (31/3 J -k )
X

1729 b®/3

80 /2 33/4 a10/3 [31/3 4

(1) o)

X

az/%f#_% 17A/3)a1/3+ﬁ
= X EllipticF [ArcSin|

((1+ﬁ)a1/3+ﬁ)2 (1+\/?)a1/3+ﬁ
X

X

1/3
al/3 (31/3 N b_)
X

X

((1+\/?) a1/3+ﬂ)2

Result (type 4, 388 leaves):

<], -7-av3 ]|/

b1/3

X

), 7-av3]]/

| 217
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b ; 91b® 21ab?> 30a’b 120a'3x
a+ — X |-120a° - - +

+ +
X3 X9 X6 X3 b1/3 + al/3 %

(1+ (1)) a2 x (6V/3 - (-1)"2 a2 x|

(b1/3 +al/3 x) 2

60 (_1)2/3 a3 b1/3 (b1/3 4 a1/3 X)

3+i4/3 ) a¥/3 x

(—3 - x/?) E1lipticE[ArcSin| b1t x 1, -i+ \/?] .
bl/3 ;. a1/3 x 7 s

pl/3 . <71>2/3 al/3 x

3+1+/3 | a3 x

(1“1\/?) EllipticF [ArcSin | b1/ 20t/ x L 7].Hﬁ] /
V2 i3

((71+ (71>2/3) (b2/37a1/3 bl/3 x + 22/3 x 2))

Problem 2017: Result more than twice size of optimal antiderivative.

Optimal (type 3, 27 leaves, 3 steps):

l
2Ar‘cTanh[E]

a

3va
Result (type 3, 59 leaves):
2+/b+ax3 ArcTanh [M]

b+ax3

3va [a+ 2 x32
X
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Problem 2022: Result unnecessarily involves imaginary or complex numbers.

— dx
la+ 2
Optimal (type 4, 294 leaves, 5steps):

91 b2 | a a+—3 x° [a +—
X

320a3 80 a2

22/3 4 p2/3 _ al/3 p1/3

b1/3 N

91+/2++/3 b¥3 (a1/3+

X

((1+\/?) a1/3+b1—/3)2

X

X

=

3 1/3, b2
rearariaadll
1++/3 ) al/3+ 2=

X

EllipticF [Ar‘cSin

1/3
b al/3 (31/3 " b_/)
1/4 3 X
320 3 a a+

x3 13, 62)?
((1+\/3)a -2

Result (type 4, 199 leaves):

3 (—b)l/3 (91b3+39ab2x3—12a2bx6+46a3x9> +

< b>1/3 —b)2/3 b 1/3
- 2/3 al/3
911 3¥4a¥3p® | (-1)%¢ | 14 2

a1/3 X x2

5/6  i(-b)Y/3
\/(1) 71a1/3x

EllipticF[ArcSin| ” 1, (-1)*7] / 960a° (-b)*">
3
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Problem 2023: Result unnecessarily involves imaginary or complex numbers.

— dx
la+ 2
Optimal (type 4, 270 leaves, 4 steps):

nfore e

20 a2
2/3 , b3 alfp/? 1/3 b3
bl/3 a + - (1— V3 ) a +
7~/2+/3 b3 [a1/3+ % EllipticF [ArcSin| 1,
X 1/3 , b3 ( ) 1/3 , bY?
((1+\/3)a N X) 143 a2 &

. al/3 (a1/3 . ﬂ)
-7-4+/3] / 20 3422 [a+— -

x? ((1+x/3)a1/3+ﬁ)2

X

Result (type 4, 188 leaves):

-3 (—b)1/3 (7b?+3abx®-4a%x°) -

(—b}2/3 (_bII/S

3
71 33/4 3173 bz\/<1>5/6 [1+ (-b)" ] y 42/3 21/3
X

al/3 x

B (71)5/67 i(-b)Y/3
s . ax 1/3 2 1/3 b
EllipticF[ArcSin| e 1, (-1)*?] / 60 a* (-b) ar X

Problem 2024: Result unnecessarily involves imaginary or complex numbers.

T

Optimal (type 4, 248 leaves, 3 steps):
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a+ :—3 X2
N
2a
p2/3 1/3 p1/3 pl/3
N B e T . v
2++/3 b?3 |at3 . ; EllipticF [ArcSin| |,
1/3
X ((1+\/3)a1/3 blx“) (1473 ) av3 . 0

al/3 (a1/3 N ﬁ)
~7-4+3] / 2 3Y%a |a+— -
x3 ((1+\/?) al/3 ﬁ)z

X

Result (type 4, 174 leaves):

\/1+ (_b>2/3 . (—b)1/3
a2/3X2 al/3X

al/3 x ], <_1>1/3] / 2 31/4a2/3<_b>1/3 a+£

x3

\/_ (_1)5/6 i)

EllipticF[ArcSin| "
3

Problem 2025: Result unnecessarily involves imaginary or complex numbers.

ey

Optimal (type 4, 221 leaves, 2 steps):

a2/3 . p2/3 B al/3 p1/3

b1/3 >

X

s 2
1/3 , b3
((1+x/3)a + X)

X

-112+/2++/3 [a1/3+

X

—
=

7\/?> al/3, b2
1, -7-4+/3 /
(1+ﬁ)a1/3+ﬂ] |

X

. al/3 (a1/3 . ﬁ)
31/4p1/3 5, — X
X ((1+x/3)a1/3+ﬂ)2

X

EllipticF [ArcSin|
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Result (type 4, 142leaves):
i 54 g3 (_1>5/5 1. (_b)1/3 - (—b>2/3 . (_b)1/3
a1/3 X a2/3 X2 a1/3 %

\/_ <_1>5/6 _i(b)3
al/3 x

EllipticF [ArcSin| o |, (-1)*72] / 314 (-b) '3 a+X—3

Problem 2026: Result unnecessarily involves imaginary or complex numbers.

=

Optimal (type 4, 246 leaves, 3 steps):

2 a+%
X b1/3
S |4n2+/3 a[a1/3+J
5bx X
aZ/er#_alr”bl/3 17\/?) al/3 . b2
* < ; EllipticF[ArcSin] —], -7-4+/3] /
1/3 , b2 ( ) 1/3 b2
((1+x/3)a . X) 1+4/3 Jal3 s 2

. al/3 (a1/3 . ﬁ)
5 31/4p4/3 5, — X
X ((1+\/3)a1/3+ﬂ)2

X

Result (type 4, 170leaves):

(— b) 1/3 a2/3 a1/3
~|[-6(-b)*? (b+rax®) +4i3¥4a*3 | (-1)%° -1+ —1—| x*
X2

B (71)5/6 i (-by1/3
R . atx 1/3 4/3 b 4
EllipticF [ArcSin| e 1, (-1)*?] / 15 (-b) a+ ; X
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Problem 2027: Result unnecessarily involves imaginary or complex numbers.

1
J—dx
la+f—3 x8

Optimal (type 4, 270 leaves, 4 steps):

ok ot

11 b x* 55 b2 x

2/3 1/3 1/3 1/3
q2/3 , B2 aPp 1—4/3>a1/3+b—

1/3
b x

x? X

EllipticF [Ar‘cSin [

((1+\5)a1/3+b1—/3)2 (1+\E)a1/3+bli}

. al/3 (a1/3 N ﬁ)
-7-4+/3] / 55 34p7/3 a. — -
X ((1+x/3)a1/3+ﬁ)2

X

321/2+4/3 a2 (a1/3+

X

Result (type 4, 184 leaves):

6 (—b)l/3 (-5b?+3abx’+8a’x°) -

( b)1/3 (—b)2/3 (—b)1/3
- 2/3 3
32j33/4a7/3\/(1>5/6 [1+ J x| =2 at/

a1/3 X XZ

B (71)5/6 _i(-b)3
s . ax 1/3 7/3 b 7
EllipticF[ArcSin| e 1, (-1)*?] / 165 (-b) ar X

Problem 2028: Result unnecessarily involves imaginary or complex numbers.

=

Optimal (type 4, 566 leaves, 7 steps):
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55b7/3\/; 55b2\/;x
X X

— + —

112 a3 ((1+\/?) al’3 ﬁ) 1122°

X

11bJa+£3 x4 \/a+% x7 13
X X b
. s 3”4J2-v?'wﬁ[&”+

56 a2 7 a X

62/3 . % B al/3 p/3 1 \/?) 31/3 . ﬁ

* x EllipticE [ArcSin| ], -7-4+/3] /

u1+VEjaws+@if (13 ) a2
X

1/3
al/3 (5‘1/3Jr bY )
X

1/3
55 b7/3 {al/?)+ b ! ]

X

“1+¢?)yu+aﬁf

X

, p )
al/3 b1,3 b1/3

V3 -

5 EllipticF [ArcSin| » |, -7-4+/3] /

((1+\E) a1/3+ﬁ) (1+'\/3)a1/3+—b/
X

2/3
32/3 . b2
XZ

1-/3 ) a3

X

b
562 3V4a%3 [a+ —

x3 ((1+\/?)a1/3+ﬁ>2

X

1/3
al/3 (a1/3 4 b_/)
X

Result (type 4, 372leaves):
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1
2 (71+ (71)2/3)

55 (a'?b¥ 3 x-a??b’2 x> +ab’x’) +2ax® (-11b*-3abx>+8a’x°) +

(1+ (—1)1/3) al’3 x (b1/3— (—1)1/3 al/3 x)

(b1/3 4+ al/3 x) 2

55§ (_1>2/3 b7/3 (b1/3 +al/3 X)z

3+]l\/? 1/3
b3+ (-1 2/3 al/3 x 1/3,91/3 — 1 3
(-1) (-3-1+/3 ) EllipticE[ArcSin| R, “r} *
bl/3 +al/3 x V2 i+4/3

3+i+/3 ) al/3x

(1 +1 \/?) EllipticF [ArcSin| bl:;jl/gx |, -4 +\\//_?} / 11223 |a+ % 2
2 1i++vV3 X

Problem 2029: Result unnecessarily involves imaginary or complex numbers.

=

Optimal (type 4, 542 leaves, 6 steps):
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5b*3 [a+ 2 5b\/a+%x \/a+% x4
X X X
- + -

8a2((1+\/?>a1/3+%) 8a? 4a

32/3 p2/3 al/3 pl/3
PR W ‘R

x? X

1/3
5 31/41)2_\/? b4/3 [31/3+ b

X

[(1++3) _)

1-+/3 ) a3 bt/3
) - |, -7-4+3] /
(1+\E)a1/3+E

X

EllipticE[ArcSin|

1/3
al/3 (a1/3 " bY )

1/3
X + |5p4/3 [a1/3 + b
5\ 2
1/3 X
((1+\/3 ) al/3 , B2 )

X

2/3 1/3 p1/3 1/3
B 1_ﬂ/3)al/3+b7’

X X X

EllipticF [Ar‘cSin [

((1+\E)al/3+b%3)2 (1+\/?)al/3+ﬁ

X

X

(1003 a2

X

1/3
al/3 (a1/3 i b_/>
4+/2 31/445/3

Result (type 4, 356 leaves):

|, -7-av3]|/



Mathematica 11.3 Integration Test Results for 1.1.3.2 (¢ x)”m (a+b x~n)~p.nb | 227

b2/3 b1/3 X

5bx +
32/3 al/3

+2x3 <b+ax3) -

8a [a+ > x?

(1+ (—1)1/3) al’3 x (b1/3 - (—1)1/3 al/s x)

<b1/3 +al/3 X) 2

5 (71)2/3 p4/3 (b1/3+a1/3 X)Z

3+i+/3 | al/?
bl/3 1 2/3 _1/3 : .
+(-1)*7 a2 x (<3143 ) EllipticE [ArcSin] i +\/?] +
bl/3 + al/3 x 7 o

3+i /3 ) a3 x

+i3 ipticF[ArcSin b s “i+y3 “1+(-1)%3) a
(1+1+/3 ) EllipticF [ArcSin| = ] j_.,.\/?] /(2(1(1) | a)

Problem 2030: Result unnecessarily involves imaginary or complex numbers.

=y

Optimal (type 4, 513 leaves, 5steps):
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b3 fa+ 2 [a+2 x
x3 x3

+ +

_a((1+\/?>a1/3+ﬁ) a
X

a2/3 , B2 atlps

x? X

EllipticE|

1/3
31/4Al2_\/? b1/3 (a1/3+ b

X

((1+\/?) a1/3+b;i)2

(1_\/?) gl/3, b2 o al/3 (a1/3+ ﬁ)
[ ], -7-4+/3] / 22%% |a+ — .
(1+\/?)a1/3+ﬁ x> ((1+\/?)al/3+ﬁ)2

X

ArcSin

az/3+§f<'=11/3_bl/3 1_4/3)31/3+ﬁ
x X EllipticF [ArcSin]

((1+\/?> a1/3+ﬁ)2 (1+\E) al/3 . b~
X

b1/3

X

\/?bl/3 (a1/3 +

1/3
al/3 (a1/3 . b_’)
X

(103 a2

743 / 31/4 42/3

X

Result (type 4, 334 leaves):
1

(1+ <—1)1/3) al/3 x (b1/3 - (—1)1/3 al/3 x)

. ox2| | (21)72 623 (6134 2t x)?

b2/3 b1/3 X
a2/3 a1/3

<b1/3 +al/3 x) 2

3+i+/3 | a¥/3x
bl/3+al/3 x ] -1++vV3

V2 EETSVEY

bl/3 . (_1)2/3 al/3

b1/3 + a1/3 %

(-3- /3] EllipticE [ArcSin|

|+

3+i+/3 ) a¥/3x

(1+1+/3 ) EllipticF [Arcsin] bz;:MBX ], 1?4:;:;] //(2 (14 (-1)%7] 4]
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Problem 2031: Result unnecessarily involves imaginary or complex numbers.

J 1

——dx

la+ :—3 x3

Optimal (type 4, 491 leaves, 4 steps):

b
2 [a+

1/3
_ i + 31/4A/2_\/? al/3 {a1/3+b

b2/3((1+ﬁ) a1/3+ﬁ) X

X

q2/3 , b2 2t (1 - ﬁ) al/3, o~
2
% £ ; EllipticE [ArcSin| X/ |, -7-4+/3] /
/3, b2 ( ) 13, 02
((1+\/3)a + x) 1++/3 a2+
1/3 (4173, b2
2/3 b 2 (a T x ) 1/3 | 41/3 bt
b a+ - i 242 a a’?+ ——
X 1/3 b2 X
(<1+\/3 | atzs )
a2/3 , b2 _ aius (17 \/?) al/3, b2
2
: *—— EllipticF[ArcSin| 1], -7-4+/3] /
/3, b2 (1+ 3 ) al/3 , b~
((1+\/3)a + X) N, -

. a1/3 (a1/3 N ﬁ)
31/412/3 |4, — X
X ((1+r3)am+ﬁ)2
X

Result (type 4, 335leaves):
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1
2 (71+ (71)2/3)

2| b+al/3p2/3x_a2/3p/3 24

b [a+ 2 x2
X3

(14 (1)) a2 x (612 - (~1)*2 a3 x|

(b1/3 +al/3 x) 2

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

3+1 /3 1/3
bl/3 . (_1)2/3 a1/3 7 )
+(-1)%7 a3 x (_3_11\/?) EllipticE[ArcSin] bY/31a1/? x ) ]H\/?}Jr
bl/3 4+ al/3 x = Lo f2

3+i+/3 | a¥/3x

bl/3+al/? x

] -i+/3
NFY EETRE

]

(1+1+3 ) EllipticF[Arcsin|

Problem 2032: Result unnecessarily involves imaginary or complex numbers.

T

Optimal (type 4, 520 leaves, 5steps):
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8a |a+ 2 2 [a+ 2
X X

7b5/3((1+\/?)a1/3+b;—/3) 7 b x?

32/3 b?/3  al/3p!/3
L B2 et

x? X

((1+m _)

1/3
4. 3Y4.[2-4/3 a%3 [a1/3+ °

X

1_\/? a1/3 ﬂ
) " x |, -7-4+3] /
(1+\E) a1/3+ﬁ

X

EllipticE[ArcSin|

1/3
al/3 (al/3 4 b )

X pbl/3
+ (842 a*? [a1/3+
((1+\/?) a1/3+ﬁ)2 X
X
a2/3+#7w 1_ﬂ/3)al/3+ﬁ
: : EllipticF[ArcSin| ~1, -7-4+/3] /

((1+\E)al/3+b%3)2 (1+\/?)al/3+ﬁ

X

1/3
al/3 (a1/3 n b_)
X

7 31/4 b5/3

(1w e o)’

X

Result (type 4, 363 leaves):
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1

7 b? la+xl3 x2
(b+ax®) (-b+4ax?) 1

2 _4a4/3X (b2/3_a1/3 b1/3x+a2/3 X2> + _ 2 (_1)2/3ab1/3
x? -1+ (-1)%7

(173 1 a3 )2 (1+ (*1)1/3) al/3 x (b1/3, (,1)1/3 31/3 x) \/bl/g,+ <_1>2/3 al/3 x
+at’? x

(b1/3+a1/3 X)Z bl/3 L g1/3 x

3+ /3 | a¥/3x

p1/3,31/3 x

] ~i+/3
NPy BETRYE)

(-3-1+/3 ] EllipticE [ArcSin]

]+

3+i /3 | a¥/3x

bl/3+al/3 x ] -1+ \E
V2 i+4/3

]

(1+1i+3 ) EllipticF[ArcSin|

Problem 2033: Result unnecessarily involves imaginary or complex numbers.

1
— dx
la+:—3 x°

Optimal (type 4, 544 leaves, 6 steps):
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seaz\/z 2 Ja+ 2 20a [a+ 2
X X X
- + +

91b8/3((1+ﬁ/3)a1/3+b;_/3) 13 b x° 91 b? x?

/3 1/3 /1/3
2/3 b/ _aY b/
a T

X X

1/3
40 3V%\[2-+/3 a3 (a1/3+ d

X

((1+\/?) a1/3’+b;—/a)2

1-+/3 ) als3 bt/3
) " |, -7-4+3] /
(1+\E)a1/3+E

X

EllipticE[ArcSin|

1/3
al/3 (a1/3 " bY )
X

((1+\E) a1/3+ﬁ)2

X

2/3 1/3 p1/3
q2/3 , B2 aPpE 1_ﬂ/3)al/3+

802 a’’? [31/3 +

b1/3

X

pl/3

X X EllipticF[Ar‘cSin[

((1+\E)al/3+bl—’/3)2 (1+ﬁ)al/3+

X

(103 a2

X

1/3
al/3 (a1/3 . b_’)
91 31/4 b8/3

Result (type 4, 377 leaves):

bi’? ]’ 7774\/?] /

X

| 233
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1

91b® [a+ 2 x?
X
(b+ax3) (7b2—10abx3+40a2x6) 1

2 |40 a7/3 x (b2/3 _al/3pl/3 4, 5273 Xz) _ N
14 (71>2/3

x6

(14 (-2)*2) a2 x (023 - (-1)*3 a1 x]

<b1/3 +al/3 x) 2

20 (_1>2/3 a2 pl/3 <b1/3+a1/3x>2

3+1+/3 | al/3x
pl/3 1 2/3 J1/3 al )
+ ( > a X (—3 -1+vV3 ) ElliptiCE [Ar‘csin[ p1/3,:31/3 x ] ’ i \/? } )
b1/3+a1/3x \E ]l+\/?

3+i+/3 | al/3 x
1/3,31/3 — 1 3
1+ V3 ) Elliptick[Arcsin| —————"—], “\ﬁ}

V2 i+4/3

Problem 2034: Result unnecessarily involves imaginary or complex numbers.

1
— dx
[a+ & x12

X

Optimal (type 4, 568 leaves, 7 steps):
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128@a3\/1 2 ja+2
X X

1729 bii/3 ((1+\/?) 413, ﬁ) 19 b x®

X

+

32a [a+ 2 3202 [a+ 2 »
X X b
V< foso 3t s [0 2]

247 b2 x° 1729 b3 x2 X

62/3 . % B al/3 p/3 1 \/?) 31/3 . ﬁ

* x EllipticE [ArcSin| ], -7-4+/3] /

(24 V3] a1/3+&)2 (13 ) a2
X

X

1/3
al/3 (a1/3 . b )

X b1/3

1729 b*t/3

+ [1280+/2 a'?? [a1/3+

((1+\/?) al/3+ﬁ)2 X

X

, p )
al/3 b1,3 b1/3

; EllipticF [ArcSin| j/; |, -7-4+/3] /
[(1a/3) a2 2] (1443 ) a3 22
X

2/3
32/3 . b2

x? X

17\/?) al’3 4
\/—

al/3 (a1/3 . ﬁ)
1729  31/4 pi1/3 X

((1+\/?) a1/3+ﬁ)2

X

Result (type 4, 387 leaves):
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3 3 243 2 6 39
X -640a1°/3x(b2/3_a1/3b1/3x+a2/3x2) . (b+ax) (791b +112ab2x3-160a2bx® + 640 a x)

X9

_111/3) j1/3 1/3  (_4\1/3 j1/3
1 320 (_1>2/3 a3 pl/3 <b1/3 +al/3 X)Z (1+ ( 1> ) X (b ( 1> 2 X)

14 (1) (b33 + at/3 x)?2

3+1+/3 | al/3x
b/3 4+ (-1 2/3 al/3 x 1/3,91/3 — 1 3
(-2) (-3-1+/3 ) EllipticE[ArcSin| T, “r]+
bl/3 + al/3 x 2 i+/3
3+i4/3 ) a¥/3 x
1/3,41/3 —1 3 b
(1+J‘L \/?) EllipticF [ArcSin| e B ]H\/_] / 1729b* |a+ — x?
NP3 i3 x?

Problem 2042: Result unnecessarily involves imaginary or complex numbers.

X7
Js N dx
b /
2+ )

Optimal (type 4, 315leaves, 6 steps):

172902 [a+ 2 x2 247b [a+ 2 X5
X X

960 a* 240 a3

19 [a+ & x8

2 x8 x b1/3
+ +1729/2++/3 b¥3 [a1/3+
24 a? X
3a [a+ 2
x3
32/3+@,M (1—ﬁ)a1/3+ﬁ
. *—— EllipticF [Arcsin| 1], -7-4+/3] /
A/ 1/3 , b2 ( ) 1/3 , b2
((1+ 3 ) R ) 1++/3 ) al’3+ »

b
960 3Y4a* |a+ —

x3 ((1+\5) al/3+ﬂ)2
X

1/3
al/3 (a1/3 + b )
X

Result (type 4, 199 leaves):
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3 (—b)1/3 (1729b% + 741ab? x* - 228 a2 b x® + 120 2% x°) +

1/3 023 ) Px o
17291133/4 a1/3 b3 (71>5/6 1+ <_b> 32/3 31/3
al’3 x 2

\/ (71)5/67 i(-p)¥3
EllipticF [ArcSin| o 1, (-1)*7] / 2880 a* (-b) "’ /a+3 x
31/4 x3

Problem 2043: Result unnecessarily involves imaginary or complex numbers.

X4
D dx
2+ 5)”

X3

Optimal (type 4, 291 leaves, 5steps):

91b [a+ 2 x2 13 Ja+ 2 x5
x3 2 x5 x3
_ _ . _
60 a3 R 15 a2
3a [a+
X
a2/3 , 02 atus

1/3 -
b ] x? X

X ((1+\/?)a1/3+%)2
(17\5) a1/3+ﬁ
EllipticF[ArcSin| ~], -7-4+3] /

=

1/3
+1/3 ) al/3 b=

X

(

1/3
al/3 (al/S . b_)
X

b
60 3433 |a+ —

x> ((1+ﬁ)a1/3+ﬁ)2
X

Result (type 4, 188 leaves):
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-3 (-b)*? (91b*+39abx* -122%x°) -

2/3 1/3
(D)2 IRCLILAS S /X+X2

a2/3 al/3

2

91 i 33/4 a1/3 b2 \/ (_1) 5/6

X

B (_1)5/6_ i(-p)¥3
L . o x 1/3 3 1/3 b
EllipticF [ArcSin| e 1 (-1)*7] / 180a° (-b) ar X

Problem 2044: Result unnecessarily involves imaginary or complex numbers.

X
732d1x
2+ 5)”

X3

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

ay%f@_M 17A/3)al/3+ﬁ
= X EllipticF [ArcSin|

((1+\E)a1/3+bli)2 (1+\/?)a1/3+ﬁ

) al/3 (a1/3 . ﬁ)
-7-4+/3] / 6 3V4a? a+— —
X 1/3 , b3

((1+\/?)a . )

Result (type 4, 175leaves):
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(—b)1/3 l’—t;);£+jf—bl/ls/)l+xz
3(-b)Y? (7b+3ax?) +7i3¥4a3b | (-1)%° -1+ & 2
al/3 x 2
\/ (71)5/67 i(-b)3
1/3
EllipticF[Ar‘cSin[ e i ], <,1>1/3] / 18 a2 (7b)1/3

Problem 2045: Result unnecessarily involves imaginary or complex numbers.

1
J 3/2 dx
(a + %) X2
X

Optimal (type 4, 248 leaves, 3 steps):

2 bl/3
- - |2\ 2+V3 [a1/3+
X
b
3a [a+ 5 X
X
2/3 1/3 p1/3 1/3
a?/3 ., = _ab 17x/3)a1/3+—b
X X

EllipticF[ArcSin] —], -7-4+/3] /
? (1+\/?) al/3 ;. b2

X

(13 o 22]

1/3
al/3 (31/3 " b_)
X

3 31/4ab1/3

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

Result (type 4, 164 leaves):

(-b 2/3 (—b)1/3x >
1/3 . 23/4 41/3 5/6 (_b)1/3 a?/3 i al/3 X
-6 (-b)¥7-21i 3%%al (-1) 14—t
a1/3x X2

al/3 x

L I (-1 / |oa ()

J (71)5/6 i3
EllipticF [Ar‘cSin[
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Problem 2046: Result unnecessarily involves imaginary or complex numbers.

1
J 22, O
(a + %) x>
X

Optimal (type 4, 245leaves, 3 steps):
2

a2/3+¥—w (1—1/3)a1/3+ﬂ
£ = EllipticF [ArcSin|

143 ) a1, 02 1443 ) a2, 22
(23] ) 13
X

. al/3 (al/S . ﬁ)
-7-44/3] / 33403 Jay — —
X ((1+\/3)a1/3+ﬁ)
X

Result (type 4, 161 leaves):

2/3 1/3
Loy 4 AbEx /X+X2

“[le(-b)2 a3 a1/3\/ (-1)%/° [_1+ (-b)*? a2/3 al/3
al/3 X XZ
- (-1) 5/6 _ i(-b)Y?
. . . al/3 x 13 s b
EllipticF [ArcSin| e B (-1) ] / 9 (-b) as :3 y

Problem 2047: Result unnecessarily involves imaginary or complex numbers.

1
J 2, O
(a + %) x8
X

Optimal (type 4, 267 leaves, 4 steps):
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16 la+%
2 X

- +

15 b? x

3b Ja+ 2 x4
X

2/3 1/3 p1/3 1/3
bl/3 g2/3 , b2 afp'? 174/3)a1/3+b—

X X EllipticF [ArcSin|

((1+\/?)a1/3+b1—/3)2 (1+\/?)a1/3+ﬁ

. al/3 (a1/3+ﬂ)
X
-7-44/3] / 15 34p73 Jas —
x3 ((1+\/?) a1/3+ﬁ)2
X

Result (type 4, 173 leaves):

324/2++3 a [a1/3+

X

1/3 Ch)2B  b)tEx o
-6 (-b)*? (3b+8ax3) +3213¥%a%3 | (-1)%° | 1+ (=b) x| —22 2
a1/3x XZ

B (71)5/6 i3
s . ax 1/3 7/3 b4
EllipticF[ArcSin| e 1, (-1)*?] / 45 (-b) 2

Problem 2048: Result unnecessarily involves imaginary or complex numbers.

NG
J(a+ 2)3/2 dx
X3

Optimal (type 4, 587 leaves, 8 steps):
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935b7/3E 93502 [a+ 2 x 187b [a+ 2 x4
X X X
. _ _

/ 4 3
336a4((1+\/?) a1/3+ﬁ) 336a 168 a
X

17 Ja+ 2 X7

2x7 x pl/3
+ +1935+/2-+/3 b3 (a1/3+—

21 a2 X
3a ja+ 2
X

a2/3+@7w 1_\/?)31/3+&

= X - EllipticE [ArcSin| —|, -7-4+/3] /

((1+\/?) almﬁ) (13 ) a0
X

X

1/3 [41/3, b3
b a (a + N )
224 3313 Ja. — - 1935073 [a'/3 +

X ((1+v3) a1/3+ﬂ)2
X

b1/3

X

a2/3 ., @ _ al2p? 1- \/?) al/3 . 02
* * ; EllipticF [ArcSin| —], -7-4+/3] /
1/3 , b3 (1 3 ) al/3, b~
((1+\E) al/? . B ) +V3 +

b
168+/2 3%% a3 a4+ —

X2 ((1+\/?)a1/3+ﬁ)2

X

1/3
al/3 (a1/3 . b_/)
X

Result (type 4, 390 leaves):
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(b+ax?)

-224ab%®x3-150abx3 (b+ax3) +48 a% x° (b+ax3) +935 (a1/3 b8/3 x - a%/3 b7/3x2+ab2x3) +

(1+ (—1)1/3) al/3 x (b1/3— (—1)1/3 al/3 x)

935 (71>2/3 p7/3 (b1/3 4+ al/3 X>2 -
(b1/3 +al/3 x)

3+1+/3 1/3
bl/2+ (-1)%%alx b1/3+a1/:x X -i+4/3
(-3-1i+/3 ) EllipticE[Arcsin| , ] +
bl/3 + g1/3 x \/7 i+ \/?

3+i+/3 | a¥/3x

bl/3+al/3 x —]'l+\/?] /

(1+1+3 ) EllipticF[Arcsin| ]

V2 i+4/3

3/2
xs)

2 (2 (1)) ]|/ [smeat [a

X

Problem 2049: Result unnecessarily involves imaginary or complex numbers.

x3
J\(a . L)B/2 dx
X3

Optimal (type 4, 563 leaves, 7 steps):
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2/3 1/3 p1/3
g2/3 b2 aVibYe 1—\/?)31/34—

2

X X

EllipticE [ArcSin|

pl/3

((1+\/?)a1/3+b1—’/3)2 (1+ﬁ)a1/3+

1/3
al/3 (a1/3 L b )

X
16 33/4 a8/3

(103 2]

X

2/3 1/3 p1/3
a?e - 13 at? s

X X

bl/3

+ |55 b%3 [a1/3 +

bl/3

EllipticF [Ar‘cSin [

((1+\E)a1/3+bli)2 (1+\/?)a1/3+

b
12+/2 3174483 |5, —

x? ((1+\/?>a1/3+ﬂ)2

X

1/3
al/3 (31/3 4 b )
X

Result (type 4, 370leaves):

b1/3

]:—7—4€]/

b1/3

|, -7-4+/3] /
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(b+ax®) [16abx’+6ax® (b+ax®) -55 (a'?b*2x-a*?b*3x*+abx?) -

(1+(-1)2) a2 x (623 - (-1)*2 a2 x|

(b1/3 +al/3 X) 2

55 (_1)2/3 p?/3 <b1/3 +al/3 X>2

3+1 \/? 1/3
bl/3 4 <71>2/3a1/3x b]l1/3+al/:x : ~i+/3
(—3 -1 \/?) EllipticE [ArcSin| s |+
bl/3 4 a1/3 x V2 i++/3

3+i+/3 ) a¥/3x

b/3+al/3 x ] —]'1+\E] /
b
V2 i+4/3

(1 +1 \/?) EllipticF [Ar‘csin [

(2 (71+ (71)2/3)) /[24a3 [a+3 R

x3

Problem 2050: Result unnecessarily involves imaginary or complex numbers.

1
—————dx
2 3)"

X3

Optimal (type 4, 539 leaves, 6 steps):
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5b1/3 [a+ 2 5 [a+2 x
X 2X X

- + +

3a2((1+\/?)a1/3+b;—/3) 3a?

3a [a+ —

Q23 , B2 ale

x2 X

2
1/3 , b2
((1+\/3)a + X)

1/3
5 /27\/? pl/3 [a1/3+ b

X

1-+3 )2t 2
,-7-44/3 /
(1+\/3)a1/3+b1/3] |

X

EllipticE [ArcSin|

b al/3 (al/3 N bl/“)
X
2 33/4 a5/3 a+ —

x3 ((1+\/?) a1/3+ﬂ)2
X

b1/3

5\/7[)1/3 [al/3+

X

a2/3 . p2/3 al/3 pl/3

1/3 pl/3
e 1-/3 a3 o

EllipticF [ArcSin| X/ |, -7-4+/3] /
((1+ﬁ)am+§i) (143 ) at s 2

2

1/3
al/3 (a1/3 vk )

X
3 31/4 a5/3

X

((1+\/?) a1/3+ﬁ)2

Result (type 4, 353 leaves):
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(1+ (1)) a2 x (623 - (-1)*2 a3 x|

1/3 1/3 2
(b2 + a3 x)

5 (_1>2/3 pl/3 (b1/3 4 al/3 X>2

3+i4/3 1/3
bl/3 4 <71>2/3 al/3 x b]ll/3+al/:x : ~i+/3
(—3 -i+/3 ) EllipticE [ArcSin| s |+
b3 +al’? x N2 i+4/3

3+i+/3 ) a¥/3x

+i/3 ipticF|ArcSin b7 at x s -i+yV3 14 (-1)%3
2 3| EllipticF [ArcSin| 7 ] ]'Hﬁ] /(2(1 (-1)*7) a)

Problem 2051: Result unnecessarily involves imaginary or complex numbers.

1
J 52 L X
(a + %) x3
X

Optimal (type 4, 520 leaves, 5 steps):
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a2/3 , D2 2 fPut (17\/?) al/3 . b
], -7-4+/3] /

X X EllipticE [ArcSin| -
(1 + \/?) al/3 B2

s 2
1/3 , b2
((1+x/3)a N X)

1/3
a1/3 (31/3 + bT) b1/3
33/4 32/32/3 | 4, - - | - 232 (a1/3 .
S 1/3 , b3 X
((1 +/3 ) al’? o )
2/3, b3 alfp/? =\ .13 bY2
a * x2 - X . . . (1_ 3 ) a " X
EllipticF [ArcSin| |, -7-4+/3] /
/3

((1+\/?)al/3+bli)2 (1+\/?)a1/3+¢

1/3
al/3 (a1/3 LB )
X

3 31/4 a2/3 b2/3

((1+\E) a1/3+b1—/3)2

Result (type 4, 352leaves):

b2/3 b1/3x
2(b+ax3) X3 + X - 2]—

g) 3/2 5 32/3 al/3

(1+ (1)) a2 x (022 - (-1)* a3

(71) 2/3 p1/3 (b1/3 +al/3 x) 2
(b1/3 +al/3 x) 2

3+ /3 ) a¥/3x
bl/3+al/3 x ] -1+vV3

NP BETRVE

] +

bl/3 . (_1)2/3 31/3
153 >1/3 (,3 “i ﬁ) EllipticE[ArcSin|
b/3 +at/? x

3:1+/3 | a3 x
(1+ i \/?) EllipticF{Ar‘cSin{ blj;jl/gx ], -t :\//_?] / (2 (_1+ <_1>2/3> a)
2 1++3
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Problem 2052: Result unnecessarily involves imaginary or complex numbers.

1
J 2, O
(a + %) x®
X

Optimal (type 4, 517 leaves, 5 steps):

8 a+%
X 2

- + +
3 p5/3 ((1+\E) al/3 , b2

x) 3b a+£x2

X3

/3 1/3 K1/3
2/3 , b2 albY?
a + -
x? X

((1+\5) a1/3+b1i)2

X

1/3
4~/2--/3 a3 [a1/3+ b

=

_/3 ) ats3 b1/2

) o |, -7-4+3] /
pl/3
(103 o e

EllipticE [ArcSin [

pl/3

. al/3 (a1/3 . b”)
33/4p5/3 |5, — X _|g+/2 al/3 (a1/3 .
X ((1+x/3)a1/3+ﬁ)2 X
X

(174/3 ) ql/3 . b2

EllipticF[ArcSin] —], -7-4+/3] /

((1+\/3)a1/3+&)2 (1+\/3)a1/3+ﬁ
X

o al/3 (al/3 . ﬁ)
3 .31/4p5/3 |5, — X
X ((1+x/3)a1/3+ﬁ)2

—_

2/3 p2/3 al/3 p/3
a + -
x2 X

X

Result (type 4, 362 leaves):
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1
3 b2 (a+ )(%)3/2 5
2 (b+ax3) —ax?-3 (b+ax3) +4 <a1/3 b?/3 x - a%/3 b1/3x2+ax3) + ;2 (—1)2/3 bl/3
-1+ (-1)%7°

(b1/3 1/3 )2 (1+ (_1)1/3) alx (bl/B_ (_1)1/3 al’? X) \/b1/3 + <_1>2/3 al/3 x
+a X

(b1/3+a1/3 X)Z bl/3 + g1/3 x

3+i4/3 | al/3x
bY/3+al/? x ] -1i+V3

NP EETSVEY

|+

(—3 -i \/?) EllipticE [ArcSin|

3+i /3 | a¥/2x

b1/31a1/3 x l EERVEY
3
V2 i+/3

(1+1+3 ) EllipticF[Arcsin|

]

Problem 2053: Result unnecessarily involves imaginary or complex numbers.

1
f 3/2 dx
(a + %) x°
X

Optimal (type 4, 541 leaves, 6 steps):
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/ P

2/3 . b3 al/3 p1/3
a + -
x? X

((1+\/?) a1/3+b;i)2

(1_\/?) al/3 | b2
] -7-av3 ]/
(1443 )2t 22

X

EllipticE [Ar‘cSin [

1/3 (4173 , b3
al/ (a + pl/3

X

+[80+/2 a*? (a1/3+

7 33/4 b8/3
X

(1) e o)

2/3 p2/3 al/3 pl/3 pl/3
a2/3 . L S (1—x/3)a1/3+f;
|, -7-4+/3] /

* EllipticF [ArcSin| ,
(1 + \/?) at/3 . b2

s 2
1/3 , b2
((1+x/3)a . X)

1/3
31/3 (a1/3 i b_/)
X

21 31/4 b8/3

((1+\/?) a1/3+ﬁ)2

X

Result (type 4, 380 leaves):

| 251
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3b (b 3
2 (b+rax®) |7a®x>-40a%3x (b*?-al? b3 x+a*?x?) +33a (b+ax’) —7( J;ax ) -
X

(1+ (—1)1/3) al’3 x (b1/3— (—1)1/3 a1/3x)

;29 (_1) 2/3 4 pi/3 (bl/B +al/3 x) 2
-1+ (‘1)2/3 (b1/3+a1/3x)2
3+i+/3 | al/3x
bl/3 4 (_1)2/3 51/3 + )
+ < > ar’ X (,3 ~1i \/?) EllipticE [APCSin[ bY/3+al/3 x , i \E] )
bl/3 4 g1/3 x = —

3+1+/3 ) a¥/3x

(1 +1 \/?) EllipticF [ArcSin| bl\/;jl/gx B = :;/_?] / (21 b3 (a + %
2 1+V3 X

3/2
XS

Problem 2054: Result unnecessarily involves imaginary or complex numbers.

1
3/2 dx
(a + %) x12

X

Optimal (type 4, 565 leaves, 7 steps):
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1280 a2 \/I
x 2

— + —

273 b1t/ ((1+\/?) al/3, 02

32 [a+2  320a [a+2 s
X X b
+ +|640+/2-/3 a’’? [a1/3+

39 b2 x° 273 b3 x2

X

a?/3 B2 at2bl? 1- ﬁ) al/3, b2

x * EllipticE[ArcSin| ], -7-43] /

((1+\E)al/3+ﬁ)2 (1+\/?)al/3+ﬂ
X

1/3
al/3 (al/3+ b%/ )

X b1/3

91  33/4pli/3 1280 /2 a’/3 [a1/3 .

X

X

([1+v3) 7)

a2/3+¥7w 1_\/?)31/3+ﬂ
= X - EllipticF [ArcSin| —1, -7-4+/3] /

((1+\E) almﬁ) (1473 ) ar2 . 22

X

X

1/3
al/3 (a1/3 . b_)
X

(1) e o)

X

273 31/4 b11/3

Result (type 4, 400 leaves):

| 253
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2 (b+rax?) |-91a°x’+640a’ > x (b*3 -a? b3 x+a?3x?) -

21b2 (b 3 9ab (b 3
549 a2 (b+ax3)— ! < +ax) +6 2 ( +ax) + 1
X6 x3 14 (71)2/3

(1+ (_1)1/3) al/3 (b1/3— (_1)1/3 al/3 x)
320 (-1)*%a?b'/? (b3 + a2 x)?

(b1/3 + al/3 x) 2

3+i+/3 | al/3 x
pl/3 _1)2/3 51/3 ] )
v (-1)*7atBx (ijﬁ) EllipticE [ArcSin| bY/3 a1/ x , M\E] )
V2 e

b1/3 + a1/3 X

3413 | a¥/3x

1/3,51/3 — 1 3 b \3/2
(1+1+3 ) EllipticF[Arcsin| T, “\/—] / [273 b [a+ —) x5
V2 i+/3

x3

Problem 2060: Result unnecessarily involves imaginary or complex numbers.

( a - Xﬂ'j) EllipticF [2 ArcCot[20X], 1]

//4
pt/4 2

3 gl/4 ax b
X4

Result (type 4, 93 leaves):

2ib [1+2 EllipticF[iArcSinh[ [+ x], -1]
1 b b NS
— Ja+— X

X -

3 x4
DVFE <b+ax4)
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Problem 2061: Result unnecessarily involves imaginary or complex numbers.

J‘/ b
a+ — dx
X4

Optimal (type 4, 224 leaves, 5 steps):

b /e
2at/4pt4 | e (\/a + ﬂf) E1lipticE[2 ArcCot[ 2], 1]
X bl/4

" F =&
+ — X+ -
X4

( Xz /a+%

a1/4 b1/4

(\/—+ " )E111pt1cF[2ArcCot[ eox] 1]

1/4 2
la+ 2
Result (type 4, 119leaves):
4 ,
a+£x S1s2iax |1+ 2% EllipticE[i ArcSinh| iva x|, -1] -
x4 b Jb

EllipticF[i ArcSinh| iva x|, -1] /(

Problem 2062: Result unnecessarily involves imaginary or complex numbers.
a+ 2
J Vo
X2

Optimal (type 4, 107 leaves, 3 steps):

(\/_+ v ) E111pt1cF[2Ar‘cCot[a;i;x], ]

T

3 pl/4 as b
X4

Result (type 4, 96 leaves):
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—1

2iax? /1+— EllipticF ]LArcSmh[
b
X4
s (brax?)
Vo

3 X

Problem 2063: Result unnecessarily involves imaginary or complex numbers.
a+ 2
J RS
X4
Optimal (type 4, 236 leaves, 5 steps):

(\/?Jr XL) E111pt1cE[2Ar‘cCot[a/ *], L

1/4

5x3 b
X 5\/?( a+X£2)X 5 p3/4 a+b

. ) ELLipticF[2ArcCot [*], 1]

5p34 [a+ 2
Result (type 4, 138 leaves):
1 b b+2ax* 1 , iva axt
— Ja+ — x°|- - 21ia 1+
5 x4 b x® b+ax? Vb b

iva x|, -1] - EllipticF[i ArcSinh|

Vo Vb

[ElllpthE i ArcSinh|

Problem 2068: Result unnecessarily involves imaginary or complex numbers.

Jloo s

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

3/2
x2 dx
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[+/a « 2] Enliptick [2anccot [, 1]

b
3 a+x—4

. R .
iva (-b?+a’x®) -4iabx? 1+a: EllipticF|i ArcSinh| iVa x|, -1] /3

iva
b

X (b+ax4)

Problem 2069: Result unnecessarily involves imaginary or complex numbers.

Jlos

Optimal (type 4, 250 leaves, 6 steps):

3/2
dx

6b [a+ — 12a+/b a+L4
X b 3/2
- 3 - +[a+—4 X +
5X 5( a+£ X X

1
pl/4

(\/?Jr Xﬂz’) EllipticE[ZAr‘cCot[ﬂ], o

5 a+ %
X
6 a5/4 b1/ (\/? + Q‘;’) E1lipticF[2 ArcCot[22X], 1]
X pl/4 2
b
5 a + XT

Result (type 4, 196 leaves):
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b .
- a+ — iva <b2+8abx4+7a2x8)—
x4 Vb

ax* i\ a
12a¥2+b x° |1+ E1lipticE[i ArcSinh| | - x|, -1] +12a%2+/b x°
b /b

a:4 iva ], -1] /[5 iva

1+

EllipticF[i ArcSinh|
Vb

Problem 2070: Result unnecessarily involves imaginary or complex numbers.

J<a+%)3/2 N
X

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

(\/?+ Xﬂ'j) EllipticF[2 ArcCot 22X, 1]

pl/4 2
7 X 7 X b
1/4 b
7b a+

Result (type 4, 135leaves):

b .
- a+ — iva (b*+4abx*+3a%x%) +
x4 Vb

. .
4ia?x’ 1+a;( EllipticF[i ArcSinh| iVa x|, -1] /

Problem 2071: Result unnecessarily involves imaginary or complex numbers.

)3/2

b

a+ 2
J\de

X4

Optimal (type 4, 257 leaves, 6 steps):
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Py (\/?+ Xﬂ) ELLiptick[2ArcCot[ 27X ], 1]

15034 [a+ 2
X
b

e (ﬁ+ ﬂ) EllipticF[2 ArcCot [ 22X ],
X bl/4

15b34 [a+ 2
X4

Result (type 4, 213 leaves):

3/2 2
(aJrg) ( b 11a 4a ) NG

2 a9/4

N =
[E—

x* T 9x°  45x5  15bx
b+ax?
ca (. b3 iva x
4a a+ — X 1-—F— +
N

EllipticF[i ArcSinh|

Problem 2076: Result unnecessarily involves imaginary or complex numbers.

Jloo s

Optimal (type 4, 146 leaves, 5steps):

20ab [a+ 2 b\ 3/2
VAT 1eb(as 2 1( b
-
3

5/2
x2 dx

21 x 21 x

20 a7/4 p3/4 ( a + Xﬂz’) EllipticF|2 ArcCot[ﬂ], o

pl/4 2
21 [a+ %
X
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Result (type 4, 149leaves):

b 1Va
a+ — iva (-3b°-19ab’>x*-9a%bx®+7a%x?) -
x4 Vb

a , .
40ia’bx’ |1+~ EllipticF|[i ArcSinh| iva x|, -1] / a [AVE s (b+ax?)
: /b Vb

Problem 2077: Result unnecessarily involves imaginary or complex numbers.

Jloos

Optimal (type 4, 272 leaves, 7 steps):

b 2
4ab a+ leb(a :)3/2 ga2/b |a

— — a+_

3 3
3x 9 x (\/—Jr .

5/2
dx

5/2
X +

8 39/4 pl/a (\/? + £) EllipticE |2 Ar‘cCo‘c[a /AX}, i]

4 39/4 pl/4 (\/?+ xﬂ) E111pt1cF[2Ar‘cCot[ Y }, i]

Result (type 4, 207 leaves):
- Ja+3 \/jﬁ (b*+5ab”>x*+19a*bx® + 15 a° x*?) -

Vb

4 .
24252/b x° |1+ 2 EllipticE[i ArcSinh| iva x|, -1] +242°2~/b x
Vb
4 . .
14+ 2% EllipticF[i ArcSinh| iva x|, -1] / 9 iVa x” (b+ax?t)
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Problem 2078: Result unnecessarily involves imaginary or complex numbers.

5/2

(a+ %)
%dlx
X2

Optimal (type 4, 147 leaves, 5 steps):

2 b 3/2 5/2
202 Javia 10a(a+%)/ (a+%)/
X X

77 X 77 X 11 x

b
a+—

- (\/;+ ﬂ) EllipticF [2 ArcCot [22x], 1]
< pl/4

20 a11/4
al

77bY4 Ja+ &

x4

Result (type 4, 148 leaves):

b i+a ax?
- \/a+— \/ (7b3+31abzx“+61a2bx8+37a3x12)+401‘1a3x11 1+

\/? b

EllipticF[i ArcSinh|

Problem 2079: Result unnecessarily involves imaginary or complex numbers.

5/2
(a + %)
ol gy

"

Optimal (type 4, 278 leaves, 7 steps):
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b b
43% |a+ > 3/2 5/2 8a3 |a+ &
x4 10 a (a+%) (a+ %) x4

X X

3 3 3
39 x 117 x 13 x 39\/g(ﬁ+£t;)x
X

g al3/e (ﬁ+ ﬂ) E1lipticE[2 ArcCot [ 21X ], 1]
N p1/4

39b3/4 [a+ &

4 413/4 (ﬁ+ ﬂ) ELLipticF[2ArcCot [*], 1]

39p3/4 [a+ 2

Result (type 4, 223 leaves):

b 1Va
- a+ — = (9b4+37ab3x4+59a2b2x8+55a3bx12+24a4x16)—
\'b

ax?t i
24a72/b x* |1+ ipticE|s i x|, -1] +24a7/2+/b x*?
b W

1+

EllipticF [1 ArcSinh [

axt ipti j i iva x|, -1] /117 iva

Problem 2082: Result more than twice size of optimal antiderivative.

Optimal (type 3, 27 leaves, 3 steps):

b

Ar‘cTanh[ }XA }

a

2+/a
Result (type 3, 55leaves):
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\/mAr'cTanh[—*La X ]

b+ax*

2+/a /a+% x2
X

Problem 2084: Result unnecessarily involves imaginary or complex numbers.

2 b N e 1
[r ﬁ]z (\/a + XQ) EllipticF|[2 Ar‘cCot[abl/Ax], >
a +

X2

6 a5/4 ax b
X4

Result (type 4, 113 leaves):

. . .

iva x(b+ax4>+1'1b 1+ax EllipticF[jAr‘cSinh[ iva x], _1] /

Vb b Ney

3a 1\/3— aJr3 x2
Vb x4

Problem 2085: Result unnecessarily involves imaginary or complex numbers.

Optimal (type 4, 231 leaves, 5steps):
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Jb X . 1/4
X'Z’ ) EllipticE[2 ArcCot| o I 3]

33/4 g+ b

Va + ﬂg) EllipticF[2 ArcCot[22%], 1]
N 4

/
bY/ 2

2234 [a+ 2
X4

Result (type 4, 107 leaves):

, axt
1 |1+
b
EllipticE[i ArcSinh| iva x|, -1] - EllipticF[i ArcSinh| iva x|, -1] /
Vb Vb

iva
Vb

Problem 2086: Result unnecessarily involves imaginary or complex numbers.

1
— dx
b
a+x—4 x?2

Optimal (type 4, 88leaves, 2 steps):

23l/4pl/d g4 2
x4

Result (type 4, 77 leaves):

i [1+2X EllipticF[iArcsinh[ | 22 x], -1]
b W
iJa fg,ib 42
5 x
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Problem 2087: Result unnecessarily involves imaginary or complex numbers.

1
J—dx
b 4

a+X—4x

Optimal (type 4, 212 leaves, 4 steps):

b
F e | - (ﬁ+ ﬂ) ELLiptick[2ArcCot| %], ]
a: b el " /
x4 ( <
— + -
b
Vb (\EJr £2 X p3/4 [a. b
X4

L (\/?+3X£) EllipticF[2 ArcCot[2/x], 1]

pl/4 2
2 p3/4 / a+ b
X4

Result (type 4, 173 leaves):

ﬁ\/ljx/a_xz \/1+j\/?x2
Vb Vb

b+ax?*
ez,

b la+L x3
x4

[EllipticE[i ArcSinh|
i b
iva gy et
/o x‘*

Problem 2092: Result unnecessarily involves imaginary or complex numbers.

XZ
J\ 3/2 d]X
b
[+ %)

Optimal (type 4, 131 leaves, 4 steps):

j\/\/; x|, -1] - EllipticF[i ArcSinh| j\/\/; x|, 1]]]/
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(\/?+ X@) E1liptick [2ArcCot[£2], 1]

- + +

6 a?
2a |a+ 2 12294 [a+ 2
X X

Result (type 4, 116 leaves):

. 4 .
iva X (Sb+2ax) +5ib |1+ EllipticF|i ArcSinh| iva x|, -1] /
Vb : /b

Problem 2093: Result unnecessarily involves imaginary or complex numbers.

1
3/2 dx
b
[+ %)

Optimal (type 4, 258 leaves, 6 steps):

b
a+—

=5

2

3 pl/4

(ﬁ+ Xﬂ) E1lipticE |2 ArcCot |2 ], 1]

p1/4

2274 [a+ 2

X4

3 pl/4 !
b1/4 2

(\/?+ Xﬂ‘;) E1lipticF[2 ArcCot[22%], 1]

437% [a+ 2
X4

Result (type 4, 166 leaves):
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. 4 .
-Va iva X +3b |1+ EllipticE[iArcSinh| iva x|, -1] -
Vb b Vb
4 : 1 b
3vb |1+ 2% EllipticF[i ArcSinh| iva x|, -1] / 2332 iva as 2 52
b Vo Vo !

Problem 2094: Result unnecessarily involves imaginary or complex numbers.

1
2, O
(a + %) x?

b
+ > /
—aj—z (\/a v Xﬂ) EllipticF[2ArcCot[ 27X ], 2]
Ve g] ’
: e
2a |a+ 2 x 425414 a4 2
X X

Result (type 4, 105leaves):

e i [1+2% EllipticF[iArcSinh[ [+ x], -1]
To b To

9g [iva a+ 2 x2
Vb x

Problem 2095: Result unnecessarily involves imaginary or complex numbers.

1
J 3/2 dx
(a + %) x4
X

Optimal (type 4, 241 leaves, 5 steps):
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(\/?+ le’) EllipticE[ZAr‘cCot[&], =
X p1/4

233/4p3/4 [g. b
x4

(\5+ Xﬂg) E111pticF[2Ar~cCot[%]: 2]

4a34p3/4 a4 2
x4

Result (type 4, 166 leaves):

i|va x3-+/b Ar‘cSmh[ }, —1] +
\/F
3/2
b3/2 a+ 3 X2
4

Problem 2100: Result unnecessarily involves imaginary or complex numbers.

XZ
[
b \5/
2+ ]

Optimal (type 4, 152 leaves, 5steps):

Vb

(i ArcSinh]|

iva iva
x|, ~1] /z[F

(\/?+ Xﬂf) EllipticF[ZAr‘cCOt[%], ]

g gl3/4 a+ b
X4

Result (type 4, 118 leaves):
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15ib l1+¥ EllipticF[iArcSinh[ j?: x},—l}

o
o

1223 [a+ 2 x?
X

Problem 2101: Result unnecessarily involves imaginary or complex numbers.

1
5, X
(a+ %)

X

15b? x+21abx°+4 a2 x° N
b+ax*

Optimal (type 4, 277 leaves, 7 steps):

2 pi/a (\/§+ Qf) E1lipticE[2 ArcCot[22%], 1]
X b

1/4 2

4all/4 a4 b
X4

b
a+—

7pve | e (ﬁ+ﬂ) ELLipticF[2ArcCot[ 2 *],
X

N =
[E—

1/4

8all/4 [g4+ 2
X

4

Result (type 4, 153 leaves):

1

5/2
4 (a+ 3) x10

(b+ax4)2 -

X4

EllipticE[i ArcSinh]|
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Problem 2102: Result unnecessarily involves imaginary or complex numbers.
1
—dx
J\ (a . L)S/Z X2
Optimal (type 4, 131 leaves, 4 steps):

(\E+ xﬂg) E1lipticF [2 ArcCot[Z2X], 1]

1
bt/ 2
5
b \3/2
6 a (a + —) X
x4 12 a2 aJrL4 X 24 3%/4 p1/4 aJrL4
X X

Result (type 4, 107 leaves):

5i (1.2 EllipticF[jArcSinh[ i x],—l}
_5bx+7ax® ° Vo

b+ax*

Problem 2103: Result unnecessarily involves imaginary or complex numbers.

1
J 5/2 dx
(a + %) x4
X

Optimal (type 4, 262 leaves, 6 steps):
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(\/?+ XL?) EllipticE |2 Ar‘cCot[a;iZX

4374p3/4 |+ 2
X4

% Va + Ll; EllipticF[zAr‘cCot[%], l]
gl x o

X2

8a7/4p3/4 [a. b
x4

Result (type 4, 155leaves):

b 3 3 7 1 . 4
b+ axt)? JW Jl

4(a+£)5/2x1@ 3ab?+3a’bx* a2

Problem 2105: Unable to integrate problem.

1
—dx
a+:—5 X

Optimal (type 3, 27 leaves, 3 steps):

L
2Ar‘cTanh[g]

a

5+/a
Result (type 8, 17 leaves):

J 1
e
a+;*5 X
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Problem 2106: Unable to integrate problem.

1
J—dx
—a+)% X

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

LS
2Ar‘cTan[£]

a

5vVa
Result (type 8, 19leaves):

Problem 2147: Result more than twice size of optimal antiderivative.

J‘(awﬁ)sdx

X4

Optimal (type 2, 21leaves, 1 step):
(a+b/x|°
3ax3
Result (type 2, 63 leaves):

a®+6a*byVx +15a3b2x+20a2b3x3/2+15ab*x%+6b%x>/2

3x3

Problem 2155: Result more than twice size of optimal antiderivative.
J(a +b \/7) 1 dx
Optimal (type 2, 38 leaves, 3 steps):

2a (a+b\/7)11 (a+b\/?)12

11 b2 6 b?

Result (type 2, 131 leaves):

20 45
al®x s —abx¥2+ ——adb2x2+48a’b>x/2+70a°b* X3 +
3 2
105 80 20 ble x6
a*b®x*+ —atb’ x*?2+9a%bé x>+ —ab® x2 4
2 3 11 6

72a°b>x7/? +
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Problem 2162: Result more than twice size of optimal antiderivative.

J(aer\/;) n

x7

Optimal (type 2, 46 leaves, 3 steps):
(a+bVx )" b (avbyx )™

6 a x° 66 a2 x11/2

Result (type 2, 124 leaves):

- ; (11 a'® +120a°b+/x +594a%b%x+1760a’ b3 x3/2 + 3465 a® b* x? +
66 X

4752 a° b° x°/? + 4620 a* b® x3 + 3168 a> b’ x”/%2 + 1485 a? b® x* + 440 a b® x°/? + 66 b'® x°

Problem 2171: Result more than twice size of optimal antiderivative.

J(a+b\/?)15xd1x

Optimal (type 2, 80leaves, 3 steps):
a3(a+b\/7)16 6a2(a+b\/7)17 a(a+b\/?)18 2<a+b\/7)19

+

8 b* 17 b* 3 b* 19 b*

Result (type 2, 199 leaves):

15 2

a° X 1365

—— +6a¥bx/?+35a3b2x3+130a2 b3 x7/2+ ——
2 4

2002 2145
3

atlb* x4 +

a'® b5 x°/2 1 1001 a° b® x° + 1170 a® b7 x*1/2 . a’ b® x® + 770 a°% b° x*3/2 4

429 a° b1® x7 + 182 a% b1l x15/2 , 455 B3 pl2y8, 210 32 p13 x17/2 5 ab x4 2 pl5 x19/2
8 17 3 19

Problem 2172: Result more than twice size of optimal antiderivative.
J(a +b \/7) 15 dx
Optimal (type 2, 38 leaves, 3 steps):
a (a+b\/7)16 2 (a+b\/?)17

8 b? 17 b2

Result (type 2, 190 leaves):
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105
a®x+10a¥bx3?2+ — a®b?x?+182a% b3 x>/2+455at b* x3 +
2

5005
858 a'%b° x7/2 + —— a2’ b® x* + 1430 a% b7 x°/2 + 1287 a” b® x° + 910 a® b° x*1/2 .
4

% aS b10 X6 +210 a4 b11 X13/2 + 65 a3 b12 X7 +14 a2 b13 X15/2 4 E a b14 X8 4 i b15 X17/2
2 8 17

Problem 2180: Result more than twice size of optimal antiderivative.
J (a +b \/;) 15
—dx

x°

Optimal (type 2, 21 leaves, 1step):
(a +b &) e
) 8ax8
Result (type 2, 183 leaves):
- 81? (a15 +16ab~/x +120a'® b?x + 560 a2 b> x>/2 + 1820 a'! b* x* + 4368 a'® b° x*/2 +

8008 a° b® x> + 11440 a® b’ x7/%2 + 12870 a’ b® x* + 11440 a® b® x°/2 + 8008 a° b*° x° +
4368 a* b x11/2 1+ 1820 a3 b2 x® + 560 a% b*> x*3/2 + 120 a b** x’ + 16 b*® x15/2)

Problem 2181: Result more than twice size of optimal antiderivative.

J‘(a+b\/;) N

X10

Optimal (type 2, 70leaves, 4 steps):
(a+b\/Y)16 2b(a+bd?)16 bz(a+bﬁ)“’
_ N _

9ax® 153 a2 x17/2 1224 a3 x8

Result (type 2, 185leaves):
1
1224 %9
(136 al® + 2160 a* b +/x + 16065 a3 b2 x + 74256 a2 b> x3/2 + 238680 a'l b* x? + 565488 a'® b> x*/2 +
10210202a°b® x> + 1432080 a% b’ x”/2+ 1575288 a’ b8 x* + 1361360 a° b° x°/2 + 918918 a° b® x° +
477360 a* b x1/2 + 185640 a> b'? x® + 51408 a b?3 x13/2 1 9180 a b* x” + 816 b® x1°/2

Problem 2216: Result more than twice size of optimal antiderivative.

dex
(a+b\/;)5
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Optimal (type 2, 21 leaves, 1step):

X2
2a (a +b \/?) ¢
Result (type 2, 50leaves):

al+4abyx +6abZx+4b3x3/2

2 b (a+b\/7)4

Problem 2268: Result more than twice size of optimal antiderivative.
X4
—————dx
fe
Optimal (type 5, 42 leaves, 3 steps):
x° (a+bx¥2) Y3 Hypergeometric2F1l (1, &, 2, - ﬂ]

3’ 3° a

5a

Result (type 5, 103 leaves):

Vx |14a3+7a%bx¥2-2ab?x3+5b3x%/% -
bx3/2)?/3 1 2 4 bx¥?
14 a3 (1+ Hypergeometric2F1[ =, =, —, ]]]/ (20 b3 (a+bx3/2)2/3)
a 3 3 3 a

Problem 2269: Result unnecessarily involves higher level functions.
X3
j— dx
(a+bx32)23

Optimal (type 3, 198 leaves, 10 steps):

—
26134/ x

1+
1211/3
(a+b x3/2]

Sax (a+bx¥2)1 X572 (aybx32)13 10 a% ArcTan [ —*2 |

_ N - NES .
9 b? 3b 9+/3 b8/3
(a+bx3/2) ' <a+bx3/2) / (a+bx3/2) /
27 b8/3 ' 27 b8/3

Result (type 5, 87 leaves):

bx3/2

[—Sazx—Zabx5/2+3b2x4+5a2x (1+

2/3 2 2 5 bX3/2
) Hypergeometric2F1[ =, =, =, - ]]/
a

(9 b2 (a+bx3/2)2/3)
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Problem 2272: Result unnecessarily involves higher level functions.

_ 1 ax
J(a+bx3/2)2/3

Optimal (type 3, 140leaves, 8 steps):
2612 +x
1+

- p1/3 fx p2/3 x bl/3 \/x
arbx/2)"/? 2Log|1- - Log|1 + — +
) 2 ArcTan [ b/? : ] B & [ (a+b x3/2)1/3 } . 8 [ (a+b x3/2>2/3 (a+b x3/2)1’/3 ]
3 b2/3 3p2/3 3p2/3

Result (type 5, 53 leaves):

b x3/2 2/3 . b x3/2
X (%) Hyper‘geometr‘1c2F1[§, %, %, _XT]

(a+bx3/2)2/3

Problem 2273: Result unnecessarily involves higher level functions.

J;cﬂx
x (a+bx¥2)%?

Optimal (type 3, 85leaves, 5steps):
2 ArcTan [ 4(—)—31/3+2 20

J3 } Log[X] Log[a1/3— (a+bx3/2)
- +
\/? 32/3 2 a2/3 a2/3

1/3]

Result (type 5, 52 leaves):

a

1 _a 2
( i b x3/2

2/3 . 2
) Hypergeometric2Fi | I

5 _ _a }
3? b x3/2

(a +bx3/2)2/3

Problem 2276: Result unnecessarily involves higher level functions.

J ! dx
x4 (a+bx3/2)2/3

Optimal (type 3, 148leaves, 7 steps):

(a+bx3/2)1/3 5b (a+bx3’/2)1/3
- +

3ax3 9 a2 x3/2
2 al/342 (a+bx3/2 i3
10 b? ArcTan | = 5b2Log[x] 5b?Log[al/? - (a+bx3/2)1/3}
- +
9 /_3 38/3 18 a8/3 9 a8/3

Result (type 5, 91 leaves):
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a

b X3/2

2/3 i 2 2 5 a
[—3a2+2abx3/2+5b2 x3 - 5b? [1+ x® Hypergeometric2F1[ =, =, = ]]/

373737 py3n2

(9 a2 x3 (a+bx3/2)2/3)

Problem 2312: Result more than twice size of optimal antiderivative.

dx

J(a+bx1/3)5

x3

Optimal (type 2, 21 leaves, 1 step):
(a +b X1/3> 6
2 ax?
Result (type 2, 65 leaves):

a®+6a*bxl/3+15a3b2x2/3+20a2b3x+15ab*x*3 +6b°x3/3

2 x?

Problem 2321: Result more than twice size of optimal antiderivative.
J(a+bx1/3)10 dx

Optimal (type 2, 59 leaves, 3 steps):

3a2 (a+bx?)™ a(a+bx??)? 3 (a+bxt/3)P
- +

11 b3 2b3 13 b3

Result (type 2, 133 leaves):

15
aPx+ —a’bx*3+27a%b%x>3+60a’b>x?>+90a®b*x”/3 +
2

189 a®b°x®31+70a*b® x® + 3623 b7 x19/3 + 135 a? b® x*/3 4 > ab®x*+ 3 ple x13/3
2 11 2 13

Problem 2326: Result more than twice size of optimal antiderivative.

dx

(a+bxt/3)®
j x°
Optimal (type 2, 46 leaves, 3 steps):
(a+ bx¥3)™ b (a+ bx1/3)11
- +

4ax* 44 32 x11/3

Result (type 2, 128 leaves):

- " (11 a'® + 120 a° bx'/3 + 594 a8 b? x?/3 + 1760 a’ b3 x + 3465 a® b* x*/3 +
44 x

4752 a° b° x°/3 + 4620 a* b® x? + 3168 a®> b’ x’/3 + 1485 a2 b® x¥/3 + 440 a b® x® + 66 b® x10/3)
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Problem 2337: Result more than twice size of optimal antiderivative.
J(a+bx1/3>15 dx

Optimal (type 2, 59leaves, 3 steps):

3 a2 <a+bx1/3)16 6a <a+bx1/3)17 <a+bx1/3)13
- +

16 b3 17 b3 6 b3

Result (type 2, 204 leaves):

45 455
a®x+ —a¥bx*3+63a3b%2x/3+ al?b® x? +585att bt x7/3 4+

4
2099 105 o3 . 299 Go s e 2800 Ge 74103 | 1755 a7 pE 113, 2922 Ge 9
8 3 2 4
15 6
693 a5 bl x13/3 585 2% bl x14/3 , 91 23 b2 x5 . 315 a2 bl3 x16/3 45 ablxl7/3 b™ x
2 16 17 6

Problem 2343: Result more than twice size of optimal antiderivative.

dx

(a+bxt/3)®
j x’
Optimal (type 2, 72leaves, 4 steps):

(a+bx1/3)16 b (a+bx1/3)16 b2 (a+bx1/3’)16
_ N _

6 a x® 51 a2 x17/3 816 a3 x16/3

Result (type 2, 189leaves):
1
816 x°
(136 al® + 2160 a* b x1/3 + 16065 a3 b2 x?/3 + 74256 a*? b3 x + 238680 a'l b* x*/3 + 565488 a'® b°> x*/3 +

1021020 a° b® x? + 1432080 a% b’ x’/3 + 1575288 a’ b® x¥/ + 1361360 a® b° x> + 918918 a° b'® x!®/3
477360 a* b x11/3 ; 185640 a3 b'? x* + 51408 a? b*> x*3/3 1 9180 a b** x**/3 1 816 b*® x-”)

Problem 2386: Result unnecessarily involves higher level functions.

b
a-+
J( x3/2

Optimal (type 3, 95leaves, 4 steps):

2/3
dx

2b/3

‘a‘ b \1,3\/7

1+
z/z,“

23 2b?3ArcTan| =
X - = +b?3 Log |

V3

Vx

[ b
a+ a+

b 1/3 b1/3
X3/2 )

x3/2

Result (type 5, 53 leaves):
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(a+ b )2/3xHyper‘geometr‘iczFl[—i, -2, 4 -]

x3/2 ax3/2
ar b ] 2/3
3/2

a

Problem 2471: Result more than twice size of optimal antiderivative.
1
J; dx
(a+bx“)2

Optimal (type 5, 24 leaves, 1step):

x Hypergeometric2Fi[2, ﬁ, 1+ %, - bai"]

a2

Result (type 5, 49 leaves):

X (a+ (-1+n) (a+bx") Hypergeometric2F1|[1, i, 1+1, - b"n])

a’n (a+bx")
Problem 2475: Result more than twice size of optimal antiderivative.
X
Ji dx
(a+bx”)3

Optimal (type 5, 33 leaves, 1step):

x? Hyper‘geometricZFl[S, % 20 bxn]

) )

23a3
Result (type 5, 74 leaves):
1 Xz[a(a(—2+3n)+2b(—1+n)x") 2 2+n  bx"

2 -3 n+n?) Hypergeometric2F1[1, —
2a3n2 <a+bxn)2 +< + ) yp g [’ nJ n ) a }

Problem 2476: Result more than twice size of optimal antiderivative.
1
——dXx
j (a+bx") 3

Optimal (type 5, 24 leaves, 1 step):
x Hypergeometric2F1(3, %, 1+ %, - M]

a

a3

Result (type 5, 71 leaves):
1 b x"

1 a(a(—1+3n)+b(—1+2n)x“) 1
X + (1-3n+2n?) Hypergeometric2F1[1, =, 1+ —, - ]
2a3n? (a+bx")2 n n a
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Problem 2478: Result more than twice size of optimal antiderivative.

1
J————————dx
x2 (a+bx”)3

Optimal (type 5, 34 leaves, 1step):

Hypergeometric2F1|[3, - i, _ln M]

n a

a3 x

Result (type 5, 76 leaves):

1 a(a+3an+b (1+2n)x") 1 -1+n b x"

- (1+3n+2n?) Hypergeometric2Fi[1, - =, , -
(a+bx”)2 n n a

[—

2a3n?x

Problem 2479: Result more than twice size of optimal antiderivative.

1
J————————dx
x3 (a+bx“)3

Optimal (type 5, 36leaves, 1 step):

2 2-n b x" ]
» -
n n a

Hypergeometric2Fi[3, -

2 a3 x?

Result (type 5, 75leaves):
1 a(a(2+3n)+2b(1+n)x")

2 a3 n?x?

_ (2+3n+n2> Hyper-geometr'iCZFl[l, —E, —2+n, - bx“}

(a+bxn)? n" n a

Problem 2485: Result more than twice size of optimal antiderivative.
Jx (a+bx“)3/2dlx

Optimal (type 5, 48 leaves, 2 steps):

x? (a+bx")*'? Hypergeometric2Fi|1, i +

2a

Result (type 5, 102 leaves):

x* |4 (a+bx") (4a (1+n)+b (4+n)x") +

b x" 1 2 2+n b x"
3a’n? |1+ Hypergeometric2F1[ ~, =, ’ , - ] /(2 (4+n) (4+3n)+Ja+bx"
a

n n a

N
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Problem 2486: Result more than twice size of optimal antiderivative.
J(a+bx”)3/2 dx

Optimal (type 5, 39leaves, 2 steps):

x (a+bx")*'?Hypergeometric2F1[1, %Jr i, 1+ i, - b:"}
a
Result (type 5, 94 leaves):
X [2(a+bx") (a(2+4n)+b (2+n)x") +
3a2n? |1+ bx" Hyper‘geometr‘icZFl[l, l, 1+£, _bx"] ]/ (<2+n> (2+3n) x/a+bx”)
2 n n a

Problem 2488: Result more than twice size of optimal antiderivative.

(a+bx”)3/2
J———————dx
X2

Optimal (type 5, 49 leaves, 2 steps):

(a+bx") °'? Hypergeometric2F1|[1, 3 - %, ~Ln, b

axX

Result (type 5, 100 leaves):

2 (a+bx") (a (—2+4n> +b (—2+n> x”) -3a?n? |1+

. 1 1 -1+n b x"
Hypergeometric2F1[ —, - =, > - ]
2" n n a

//“_z+m (-2+3n) x[asbx"

Problem 2490: Result more than twice size of optimal antiderivative.

Jx (a+bx")*?dx
Optimal (type 5, 48 leaves, 2 steps):
x? (a+bx")”? Hypergeometric2Fi[1, % + f, o, b:" ]

2a

Result (type 5, 144 leaves):
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X2 4(a+bx") (a2 (16+36n+23n2) +ab (32+52n+11n2) x" + b? (16+16n+3n2) x“) +

n

=

15a3nd [1+

. 2 2+n b x"
Hypergeometric2F1[ —, =, - ] /
n n a

N

(2 (4+n) (4+3n) (4+5n) rJa+bx

Problem 2491: Result more than twice size of optimal antiderivative.
J(a+bx”)5/2 dx

Optimal (type 5, 39leaves, 2 steps):

N

X (a+b x“)7/2 Hypergeometric2F1[1, 2+, 1+ %
2 n n a

a

Result (type 5, 135leaves):

X |2 (a+bx") (a2 (4+18n+23n2) +ab (8+26n+11n2) x" + b? (4+8n+3n2) x2") +

n

=

15a3n |1+

. 1 1 b x"
Hypergeometric2F1[ =, =, 1+ —, - ] /
n n a

N

(@+n)(2+3ﬂ p+sn>Ja+bxn]

Problem 2493: Result more than twice size of optimal antiderivative.

(a +b X”) 5/2
J———————dx
XZ
Optimal (type 5, 49 leaves, 2 steps):
(a+bx")”'? Hypergeometric2Fi[1, % - %, - 1?”, - b:n ]

axX

Result (type 5, 141 leaves):
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2 (a+bx“) (a2 (4—18n+23n2) +ab (8—26n+11n2) x" + b? (4—8n+3n2) x“) -

b x" . 1 1 -1+n b x"
Hypergeometric2F1[ =, - =, s ] /

2 n n a
((—2+n) (—2+3n) (—2+5n) X~/ a+bx"

15a3n |1+

Problem 2494: Result more than twice size of optimal antiderivative.

n\5/2
J<a+bx) dx
X3

Optimal (type 5, 51leaves, 2 steps):

(a+bx")7/2

Hypergeometric2F1[1, %— %, _Zn o _bx

2ax?

Result (type 5, 144 leaves):

4(a+bx“) (a2 (16—36n+23n2) +ab (32—52n+11n2) X" + b2 (16—16n+3n2) x2”> -

n

1
Hypergeometric2F1[—, - =, > -
2> n n a

(2 (-4+n) (-4+3n) (-4+5n) x>/a+bx"

15and® |1+

[N
I
N
+
=
o
P
=]

Problem 2505: Result more than twice size of optimal antiderivative.

X 3
J(a+bx“)5/2 g

Optimal (type 5, 48 leaves, 2 steps):

x? Hypergeometric2F1[1, - i ¢ 2, 20 bx]

n n a

2a (a+bx“)3/2

Result (type 5, 100 leaves):
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X2 4an+4(—4+3n> (a+bx")+ (16—16n+3n2) (a+bx”)

b x" 1 2 2+n  bx"
Hyper‘geometr‘icZFl[—, =, , - } / (6a2 n2 (a . bXn>3/2)
2 n n a

1+

Problem 2506: Result more than twice size of optimal antiderivative.

0 g
J(a+bx”)5/2

Optimal (type 5, 39leaves, 2 steps):

x Hypergeometric2F1[1, - 3 R R
n n a

a (a+bx“)3/2

Result (type 5, 94 leaves):

Xx|2an+2(-2+3n) (a+bx") + (4-8n+3n?) (a+bx")

b x" 1 1 1 b x"
HypergeometricZFl[f, - 1+—, - } / (332 n2 (a+bxn>3/2)
2 n n a

Problem 2508: Result more than twice size of optimal antiderivative.

1
J—dlx
x2 (a+bx“)5/2

Optimal (type 5, 49leaves, 2 steps):

Hypergeometric2F1(1, -2 - %, - &0 M]

2 n n a
n)3/2

ax (a+bx
Result (type 5, 101 leaves):

b x"

2an+2(2+3n) (a+bx“)—(4+8n+3n2) (a+bx”) 1+
a

— n
Hyper‘geometricZFl[l, 71, 1+n) _bx ] / (332 n2 x (a+bx”)3/2)
2 n n a
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Problem 2510: Result unnecessarily involves higher level functions.

b xn)1/3
J<a+ X) dx
X

Optimal (type 3, 106 leaves, 6 steps):

/3 n\1/3
A3 al/3 Ar‘cTan[—(—)—al' +2 (a+bx ] 1/3 13 1/3
/ 1 3a'’? Loglat’? - (a+bXx"
B V3 als -2 a3 Log[x] + gl < ) ]

n n 2 2n

3 (a+bx”)1/3

Result (type 5, 68 leaves):

-n\2/3 -n
6 (a<bx") —3a (1+2")"° Hypergeometric2F1[2, 2, &, _ax"
b yp 3 3 3

2n (a+bx”)2/3

Problem 2554: Result more than twice size of optimal antiderivative.
Jx’l’sn (a+bx")®dx

Optimal (type 3, 24 leaves, 1 step):
x 6" (a+ bx”)6
6an

Result (type 3, 72leaves):

x-en (a5+6a4bx"+15a3 b2 x2" + 20 a? b3x3"+15ab4x4"+6b5x5")

6n

Problem 2566: Result more than twice size of optimal antiderivative.
Jx’l*z" (a+b x")8 dx
Optimal (type 3, 40leaves, 3 steps):

a (a+bx”)9 (a+bx”)1e
- +

9b2n 10b2n

Result (type 3, 113 leaves):
1
——x2n (45 a® + 2403’ bx" + 630 a° b2 x2" + 1008 a° b3 x3" +
90 n
1050 a* b* x*" +720a° b® x>" + 31522 b® x®" + 80 a b’ x”" + 9 b® x8“)

Problem 2577: Result more than twice size of optimal antiderivative.

Jx‘1‘9” (a + bx”)8 dx
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Optimal (type 3, 24 leaves, 1step):
xen (a+bx”)9
. 9an
Result (type 3, 111 leaves):
—gix’g" (a®+9a’bx"+36a°b>x*"+84a°b> x>" +
n126 a*b*x*"+ 1262’ b x°" + 84 2% b x®" +36ab’ X"+ 9b® x®")

Problem 2578: Result more than twice size of optimal antiderivative.
Jx’l’m” (a+b x")8 dx

Optimal (type 3, 50leaves, 3 steps):

x-1en (a+bx”)9 bx?on (a+bx”)9
- +

10an 90 a’n
Result (type 3, 113 leaves):

1
- ———x-ten (9 a® +80a’bx"+315a%b%2x?"+720a° b3 x®" +
99 n

1050 a* b* x*" + 1008 a> b® x°" + 630 a2 b® x®" + 240 a b’ x’" + 45 b® x8")

Problem 2585: Result more than twice size of optimal antiderivative.

jxlz (a +b x13) 12 9x

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

169b

Result (type 1, 160 leaves):

12 13
ax +ia11bx26+£a19b2x39+§a9b3x52+%a8b4x65+ 132 a’ b> x’® + 132

13 13 13 13 13 13 13

a® b8 x°t +

12 169
9 a5 b7 xe4 55 a% b8 X117 . 22 a3 b2 x130 . 5 a2 ple x143 1 a bl x156 , b x
13 13 13 13 13 169

Problem 2586: Result more than twice size of optimal antiderivative.
sz“ (a+bx*) 12 gx
Optimal (type 1, 16leaves, 1step):

(a + bXZE')13

325b
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Result (type 1, 160 leaves):
12 ,25
AT X" O e, 22 al® b2 x5 + 1 29 b3 x199 . 9 28 b% x125 132 a7 bS x1%9 . 132 26 b6 x175 .
25 25 25 5 25 25 25
12 ,325
% aS b7 XZOO + E a4 b8 X225 4 E a3 b9 XZSO + i a2 ble X275 4 i a bll X300 + b™" x
25 5 25 25 25 325

Problem 2587: Result more than twice size of optimal antiderivative.

Jx% (a +b x37) 12 9x

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

481b

Result (type 1, 160 leaves):

12 37
aTXx + i all b X74 4 E al@ b2 X111 n E a9 b3 X148 n % aS b4 X185 " 132 a7 bS X222 4 132 36 b6 X259 4

37 37 37 37 37 37 37
12 481

9 a® b7 x2% . 55 a% b8 x333 . 22 a3 b? x37@ . 6 a2 1@ x497 1 a bll x444 b™ x

37 37 37 37 37 481

Problem 2633: Result is not expressed in closed-form.

Optimal (type 3, 160 leaves, 8steps):

1/3_5 p1/3 yn/3
\/3 b2?/3 ArcTan | &—222—
3 X72 n/3 [ V3 al/? ]

_ + _
2an a®’3n

b2/3 Log [a1/3 +pl/3 X”B} b2/3 Log [a2/3 _al/3pl/3 yn/3 | p2/3 x2 n/3]
+

a5/3n 2a5/3n

Result (type 7, 60 leaves):

nLog[x]+3 Log[x’"/B—ulw

-9ax2"3 .+ 2bRootSum|b +an1® &, &]

Hl

6aZn

Problem 2634: Result is not expressed in closed-form.

1.3
X 4
dx
a+bx"

Optimal (type 3, 236 leaves, 11 steps):
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\/2 b3/4 ArcTan [1- V2 bt Xn/a] \/2 b3/4 ArcTan [1+ Va2 ettt Xn/d}

4 x-3n/4 al/4 al/4
- + - +
3an a’’%n a’’%n
p3/4 Log [ﬁ _ ﬁ al/4 pl/4 yn/4 | \/F Xn/Z] p3/4 Log [\/? + ﬁ al/4 pl/a yn/4 W Xn/Z]
\/2 a’”’%n \2 a”’%n
Result (type 7, 60 leaves):
+ -n/a_
~16ax "4, 3bRootSum[b + a 1% &, ~~EX 4;‘?“ o] &]
12a%n
Problem 2637: Result is not expressed in closed-form.
1.
X 3
dx
Ja +bx"
Optimal (type 3, 158 leaves, 9 steps):
bl/3_2 al/3 xn/3
35 N/3 \/3 bl/3 Ar‘cTan[iv;bl/); ]
an a*3n
b1/3 LOg[b1/3 + a1/3 an/3] b1/3 LOg[bZ/S + a2/3 X—Zn/3 _ a1/3 b1/3 an/3]

a4/3 n 2 a4/3 n
Result (type 7, 59 leaves):

+ -n/3_
-9ax "3+ bRootSum|b +an1? g, " Log (] -3 Log x "/2~1] &|

712

3a%n

Problem 2638: Result is not expressed in closed-form.

Optimal (type 3, 234 leaves, 12 steps):

axna N2 bYArcTan[1- YZEEXUE )57 s ppeTan 1 4 Y22

b1/4 b1//4
N an a4 n i as/4n N
pl/4 Log [\/F ¥ \/; xn/2 _ \/? al/4 pl/4 X-n/4] pl/4 Log {\/F 4 \/? xn/2 \/7 al/4 pl/a X‘”/ﬂ
+
A2 a%4n A2 a%4n

Result (type 7, 59 leaves):

nLog[x]+4 Log {x’”/“—nl] &}

-16ax "*+ bRootSum|b + anl* &, e

43%n
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Problem 2640: Result is not expressed in closed-form.

140
X 3
dx
a+bx"

Optimal (type 3, 176 leaves, 10 steps):

V3 b3 ArcTan[w]

3X74n/3 3bxfn/3

J3 b2
- + +
4an aZn a’’3n
b%/3 Log [b1/3 L+ al/3 an/s] b%/3 Log {bZ/B 4+ a2/3 x2n/3 _ 1/3 pl/3 an/s]
+
a7/3 n 2 a7/3 n

Result (type 7, 70 leaves):
nlLog[x] +3 Log[x””3 - 111}

o1 (9ax“"/3 (a-4bx") +4b*RootSum|b +anl’ &, &

12 a3n 712

Problem 2641: Result is not expressed in closed-form.

q.°n
X 4
dx
a+bx"

Optimal (type 3, 252 leaves, 13 steps):
AxSN/4 g4y N/ \/2 b5/4 ArcTan [1 _ ettt } \/2 b5/4 ArcTan [1 2 ettt }

b1/4 b1/4
- + + - +
5an a’n a®/4n a®/4n
b/ Log[Vb ++/a x ™2 -~/2 al/4bl/4x 4] b4 Log[/b +a x 2 ++/2 at/4bl/Ax /4]
V2 a%4n V2 a%%n

Result (type 7, 70leaves):
nlog(x] +4 Log[x "4 -u1]

8]

- (16ax5”/4 (a-5bx") +5b*RootSum|b + a1 &,
20a°n

713

Problem 2665: Result more than twice size of optimal antiderivative.
Xm
Ji dx
(a + bX'”)3

Optimal (type 5, 40 leaves, 1step):

xtm Hyper‘geometr‘icZFl[B, 1?’", Lamen - M}

n a

a® (1+m)

Result (type 5, 100 leaves):
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1 o a?n 7a(1+m—2n>Jr 1

2a3n? <a+bx")2 a+bx" 1+m
) ) X 1+m 1+m+n b x"
(1+m?+m (2-3n) -3n+2n?) Hypergeometric2F1[1, s , - ]

n n a

Problem 2666: Result more than twice size of optimal antiderivative.
Jx"‘ (a+bx”)3/2dlx

Optimal (type 5, 55leaves, 2 steps):

xt™ (a+bx")*? Hypergeometric2F1[1, 4 &M, idmn b

a(l+m)

Result (type 5, 124 leaves):

xL+m 2(1+m) (a+bx”) (Za (1+m+2n) +b(2+2m+n) x”) +

b x" X 1 1+m 1+m+n b x"
Hypergeometric2F1| =, s , - ] /
2 n n a

((1+m) (2+2m+n) (2+2m+3n) x/a+bx“J

3aZn? |1+

Problem 2670: Result more than twice size of optimal antiderivative.

Xm
J(a+bx”)5/2 >

Optimal (type 5, 55leaves, 2 steps):

x1‘" Hypergeometric2F1|1, - i ¢ L Len b

n n a

a(1+m) (a+bx”)3/2

Result (type 5, 129 leaves):

xLem 2(1+m) (an—(2+2m—3n) (a+bx”))+(4+4m2—8m(—1+n)—8n+3n2) (a+bx”)

1+

b x" . 1 1+m 1+m+n b x"
Hypergeometric2F1| -, -

a 2 n n a

s s ] /(Ba2 (1+m) n? (a+bx“)3/2>
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Problem 2693: Result unnecessarily involves higher level functions.

Xm
J(a+bx3 “*“”)1/3 >

Optimal (type 3, 97 leaves, 2 steps):

2 bl/3 xlem

1+

ArcTan [ Jat}%}:} Log [b1/3 x1em _ (a + b x3 (1+m) ) 1/3]

V3 b3 (1+m) 203 (1+m)

Result (type 5, 68 leaves):

1om [ atbx33m\1/3 . 1 1 4 bxEen
X (—a Hyper‘geometr‘1c2F1[3, 32 50 5 ]

(1+m) (a+ bx3*3"')1/3

Problem 2694: Result unnecessarily involves higher level functions.

3 2/3
Jxr“ (a+bx_?(1+m)) dx

Optimal (type 3, 139leaves, 3 steps):

3 11/3
2 ()
N {a+bx 2

2/3
x1+m (a+bx’?(1+m)) 2 b2/3 ArcTan[——%}
V3

1+m \E<1+m> 1+m

1/3
b?/3 Log [b1/? xz (I m a+bx’;<1+m>) ]

Result (type 5, 73 leaves):

3 2/3 2 (14
xL+m (a T bx 2 <1*’“)) Hypergeometric2F1|- %, - f L, b ]

140X
a

,3<1+m) 2/3
(1+m) ]

Problem 2695: Result unnecessarily involves higher level functions.

X—1+§ ;
(a + bxn)l/3 b

Optimal (type 3, 89leaves, 2 steps):

2b1/3 xn/3

1+

\EAPcTan[AL‘L—;”i} 3 Log[b1/3 xn/3 _ (a+bxn>1/3]

b1/3r.| 2b1/3n

Result (type 5, 57 leaves):
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3 x"/3 (“2—"“)”3 Hyper‘geometr‘icZFl[%, %, ;i -]

n (a+bx“)1/3

Problem 2696: Result unnecessarily involves higher level functions.

jxflf%n (a +b x”) 2/3 qx

Optimal (type 3, 114 leaves, 3 steps):

2b1/3 xn/3

1+

3x273 (a+bxn)?? \/?b2/3Ar‘cTan[—‘%3i] 3b2/3 Log [bY3 x"3 - (a+bx")?]
- ; -

2n n 2n

Result (type 5, 71 leaves):

—;BX’“/3 a+bx"-2bx"
2n (a+bx")1/3

Xn

1+

3 3

1/3
) Hypergeometric2Fi |

w |

1 4 b x"
3 3

s

a

Problem 2698: Result unnecessarily involves higher level functions.
J(a+bx“)’4’i_dlx

Optimal (type 3, 146 leaves, 4 steps):

1

x (a+bx") . 3nx (a+bx") . 6n2x(a+bx”)’17 6n3x(a+bx”)’1/”
+

a(1+3n)  a?(1:5n+6n2) a® (1+n) (1+2n) (1+3n) a®(len) (1+2n) (1+3n)

Result (type 5, 55leaves):

X (a+bx”)’1/" (1+ be’:");Hyper‘geometr‘ic2F1[4+ %, %, 1+, —M}

a4

Problem 2699: Result unnecessarily involves higher level functions.
J(a+bx”)’3’§dlx

Optimal (type 3, 96 leaves, 3 steps):

x (a+bx") 2nx<a+bx”)’1’% 2n2x(a+bx")’1/n

+

a(1+2n) a2 (1+n) (1+2n) a®(1+n) (1+2n)

Result (type 5, 55leaves):

1
x (a+bx") Y™ (1420 7 Hypergeometric2F1[3+ %, 1, 141, X
yp g n) n) J

a

a3
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Problem 2700: Result unnecessarily involves higher level functions.
J(a+bx“)_2_i_d1x

Optimal (type 3, 50leaves, 2 steps):
X (a+bx“)'1'i’ nx (a+bx) "

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

Result (type 5, 55 leaves):

x (a+bxn) VN (142X %Hyper‘geometr‘iCZFl 2+3%, 11,2 _bX
a n n

a2

Problem 2718: Result more than twice size of optimal antiderivative.
Jx‘l‘gn (a+b x”)8 dx

Optimal (type 3, 24 leaves, 1 step):
X" (a+ bx”)9
. 9an

Result (type 3, 111 leaves):

- ——x°n (a8+9a7bx”+36a6b2x2”+84a5b3x3”+
9n
126 2% b* x*" + 126 a3 b x°" + 84 a2 b® x®°" + 36 a b’ x’" + 9 bd x8”>

Problem 2720: Result more than twice size of optimal antiderivative.

3\8
J (a+bx3) ix
X28
Optimal (type 1, 19leaves, 1 step):
(a +b X3> o

27 a x¥’

Result (type 1, 108 leaves):
a8 a’b 4a°b? 28a°b? 14a*b* 14a°b> 28a%b® 4ab’ b

27 x¥7  3x*# 3x4 9 x18 3 x15 3 x12 9 x° 3x6  3x3

Problem 2723: Result unnecessarily involves higher level functions.
J(a+bx”)_l+nﬁd1x

Optimal (type 3, 147 leaves, 4 steps):
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x(a+bx”)’3’% 3nx(a+bx”>’2’§ 6n3x(a+bx“>’1/n
+

1+n

6n2x(a+bx”)’T

a(1+3n) a2(1+5n+6n2) +a4(1+n> (1+2n) <1+3n)Jr

Result (type 5, 55 leaves):

x (a+bxn) V" (148X %Hyper‘geometr‘iCZFl 44%) 1 1,21 _bX
a n n

a4

a®>(1+n) (1+2n) (1+3n)

Problem 2724: Result unnecessarily involves higher level functions.

J(a + bx”)'hnl dx

Optimal (type 3, 97 leaves, 3 steps):

1 1+n
x(a+bx“)'2'n_ 2n2x<a+bx”)’1/” 2nx (a+bx") o
+

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

Result (type 5, 55 leaves):

x (a+bxn)n (1+ :—X")%Hypergeometric2F1[3+ %, %, 143, 2]

a3

Problem 2725: Result unnecessarily involves higher level functions.

J(a + bx”)'hni dx

Optimal (type 3, 51leaves, 2 steps):
nx (a+bx“)’1+Tn

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

nx (a+bx”>

Result (type 5, 55 leaves):

X (a+bx“)‘1/n (1+ b6’:");Hyper‘geometr‘iCZFl[ZJr %, %, 143, 2]

aZ

Problem 2756: Result is not expressed in closed-form.

_q.2n
c X 3
ex) "> 4y
a+bx"

Optimal (type 3, 222 leaves, 9 steps):
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V3 b2/3 %273 (cx) 2"/ ArcTan | alf2ptx ]

3 (C X) -2n/3 \/?al/S
) 2ach : a3 ¢cn )
b2/3 XZn/3 (C X) -2n/3 Log[a1/3 + b1/3 Xn/3} b2/3 X2n/3 (C X)*ZH/S Log[a2/3 _a1/3 b1/3 Xﬂ/3 + b2/3 X2n/3]
+
a3 cn 2a°3¢cn

Result (type 7, 72leaves):

nLog[x]+3 Log{x "/37nlw &]

(cx)2n/3 [—Qa+2bx2“/3RootSum[b+aH13 &, -

6aZcn

Problem 2757: Result is not expressed in closed-form.

_q.3n
CcX 4
ex) "+ ax
a+bx"

Optimal (type 3, 317 leaves, 12 steps):
V2 b4 %34 (cx) "4 ArcTan |1 - VPN IAR VA ]

4 (C X) -3n/4 al/4
_ + _

3ach a’’*cn
/2 b3/4y3n/4a (cx)~*"4ArcTan[1 + M]

al/4

+
a’’%cn

p3/4 x3n/4 (€ Xx) -3n/4 Log [ﬁ _ ﬁ al/4 pl/a yn/4 | \/F Xn/z}
\E a’’%cn R

b3/4 x3n/4 (¢ x)-3n/4 Log [\/? 4 \E al/4 pl/a yn/a W x”/z}
\/7 a’”’%cn

Result (type 7, 72leaves):

1

12a%2cn

s nLog[x] +4Log|[x "4 - u1]

(c x) -16a+3 b x*>"/*RootSum|b + a #1* &,

8]

f71

Problem 2760: Result is not expressed in closed-form.

1"
CcX
ex) "> 4y
a+bx"

Optimal (type 3, 220 leaves, 10 steps):

1/3_9 41/3 y-n/3
A3 bl/3 xn/3 (c x) "3 ArcTan [ %]

3 (cx) "3 V3 bi/?

acn a*3cn

b1/3 Xn/3 (C X) -n/3 LOg[b1/3 + a1/3 X—n/3] b1/3 Xn/3 (C X) -n/3 LOg[b2/3 + a2/3 X—Zn/3 _ a1/3 b1/3 X—n/3}

a*’3cn 2a%*3cn

Result (type 7, 71 leaves):
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nLog[x]+3 Log{x "/37111]

(cx)™3 [—9a+bx”/3 RootSum[b + a #1* &, &]

11?2

3a2cn
Problem 2761: Result is not expressed in closed-form.
1.
J\—(CX) : dx
a+bx"

Optimal (type 3, 315leaves, 13 steps):
4 (cx) "4 A2 b4 x4 (cx) "4 ArcTan {1 _ M]

bl/'a
- - +
acn a*’4cn
1/4 ,-n/a
V2 b4 x4 (cx) "4 ArcTan[1 + 2 a/ox Y ]
bl//A
a4 cn

pl/4 yn/4 (€ x) -n/4 Log [W i \/a_ x /2 _ \/7 al/4 pl/4 an/4]
ﬁ a4 cn

bl/4 x"/4 (¢ x) "4 Log [\/F 4 \/? xN/2 \E al/4 pl/4 an/4]
V2 a¥%cn

Result (type 7, 71 leaves):

+

+ -n/a_
(cx) -n/4 [716 a + b x"/4 RootSum [b +anl? &, nlLog(x] 4;;5[)( ulw &]

4a%cn

Problem 2763: Result is not expressed in closed-form.

q_4n
Cc X
ex) "2 4k
a+bx"

Optimal (type 3, 246 leaves, 11 steps):

B pl/3_2 al/3 x-n/3
B - 3 b4/3 x4n/3 (cx)4N/3 ApcTan | 2—= X~
3 (cx) 43 3px (cx) 43V (€x) [ =y ]
+

+
4acn alcn a’”’3cn

b%/3 x41/3 (¢ x) 413 Log [b1/3 . al/3 X—n/3] b4/3 x41/3 (¢ x) -4"/3 Log [b2/3 L+ a2/3 yx-2n/3 _ g1/3 pl/3 an/s]
+
a’”’3cn 2a’’3cn

Result (type 7, 82leaves):

1 nLog[x] +3Log|{x "3 -n1
———(cx)*"3|-9a (a-4bx") - 4b>x*"/? RootSum[b + an1® &, [ } ]
12a3cn 712
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Problem 2764: Result is not expressed in closed-form.

95"
CcX
—( ) - dx
a+bx"

Optimal (type 3, 341 leaves, 14 steps):
\/7 bS/4 x5N/4 (¢ x)-5/4 ArcTan [1 2 et/ ]

pl/4

4<CX)75n/4 4 b x" (CX)75H/4
+

+

5acn a’cn a®4cn
V2 b¥/4 X514 (cx) "4 ArcTan |1 + V2 altxnR 211/:"’"/4}
a%%4cn "
p5/4 x5n/4 (cx) -5n/4 Log [W n \/; xN/2 _ \/7 al/4 pl/4 an/4]
ﬁ a%%4cn
b5/4 x5M/4 (¢ x) ~5"/4 Log [\/F 4 \E xN/2 \/? al/4 pl/4 an/4]
ﬁ a4 cn
Result (type 7, 82 leaves):
o
20a3cn

nlog(x] +4Log|[x "4 - nl]

8]

(cx)>ne (16.3 (a-5bx") - 5b?x>"*RootSum|b + a1* &, ;
w1

Problem 2792: Result unnecessarily involves higher level functions.

J(c x) 12P (a4 b x")Pdx

Optimal (type 3, 79leaves, 2 steps):

(c x) N2 (a+bx")1+p (c x) " (2+p) (aerx")2+Io

acn(1+p) acn (1+p) (2+p)

Result (type 5, 69 leaves):

1
- —————x (cx) PP (asbx")P [1+

n (2+p>

x"\ P b x"
] Hypergeometric2F1[-2-p, -p, -1-p, - ]

a

Problem 2793: Result unnecessarily involves higher level functions.

J(c x) 13P (as bx")Pdx

Optimal (type 3, 127 leaves, 3 steps):

(cx)™MGP (a+bx")TP 2 (cx) "3 (a+bx")?P 2 (cx) " 3P (a+bx)3P
- + -

acn(1+p) a’cn (1+p) (2+p) a*cn (1+p) (2+p) (3+p)
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Result (type 5, 69 leaves):
1

bx"\ P
-————x (cx) F"CP (asbx")P [1 + ] Hypergeometric2F1[-3 -p, -p, -2-p, -

n(3+p) a

Problem 2794: Result unnecessarily involves higher level functions.
J(c x) 1ANP (a4 b x")P dx

Optimal (type 3, 179leaves, 4 steps):

(cx) ™M @P) (asbxn)tP 3 (cx) " 4P (a+bx“)2+p

acn(1+p> azcn(1+p) <2+p)
6 (cx) NP (a+bx”)3+'[J 6 ( (4+p) (a+bx”)4*p
+
a*cn (1+p) (2+p) (3+p) a4cn(1+p) (2+p) (3+p) (4+p)

Result (type 5, 69 leaves):

1
- X (cx) P *P) (@ bx")P [1+
n(4+p)

-P

b x"
Hypergeometric2F1 [—4 -p, P, -3-p, -

Problem 2834: Result more than twice size of optimal antiderivative.
J(c+dx)3 (a+b (c+dx)2> dx

Optimal (type 1, 31 leaves, 3 steps):
a(c+dx)* b(c+dx)®

+

4d 6d

Result (type 1, 77 leaves):

ix (2c+dx> (3a <2c2+2cdx+d2x2) +2b (3c4+6c3dx+7c2d2x2+4cd3x3+d4x4))
12

Problem 2835: Result more than twice size of optimal antiderivative.
J(c+dx)3 (a+b (c+dx)2>2dlx

Optimal (type 1, 51leaves, 4 steps):
a? (c+dx)* ab(c+dx)® b?(c+dx)®
4d 3d 8d

Result (type 1, 172leaves):

b x"
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c? (a+bc2)2x+1c2 (3a2+10abc2+7b2c4) dx?+
2

1 1
~c (3a2+20abc2+21b2c4) d>x3+ = (a2+20abc2+35b2c4> d? x4 +
3 4

1 1
bc (2a+7bc2) d*x>+=b (2a+21bc2) d®x® +b2cd®x” + — b?2d” x&
6 8

Problem 2836: Result more than twice size of optimal antiderivative.
J(CerX)B (a+b (c+dx)2>3dlx

Optimal (type 1, 48leaves, 4 steps):
a(a+b(c+dx)2)4 (a+b(c+dx)2)5
- +

8b%d 10b2d
Result (type 1, 249 leaves):

c? (a+bc2)3x+ic2 (a+bc2)2 (a+3bc2> dx?+
2

1
c (a3+10a2bc2+21ab2c4+12b3c6> d?x3+ = (a3+30a2bc2+165ab2c4+84b3c6) d® x* +
4

3 1
—bc(5a®+35abc?+42b%c*) d* x>+ —b (a®+2labc?+42b%c*) d® x®+
5 2

3 1
3b%c (a+4bc2) d® x” + = b? (a+12bc2) d’ x®+b3cd®x®+ —b3d®x®
8 10

Problem 2846: Result more than twice size of optimal antiderivative.
J(c+dx)3 (a+b (c+dx)3) dx

Optimal (type 1, 31leaves, 3 steps):
a(c+dx)* b(c+dx)’
+
4d 7d

Result (type 1, 98 leaves):

c3 <a+bc3)x+3c2 (a+2bc3)dx2+c<a+5bc3)d2x3+
2

1
(a+20bc’) d*x*+3bc?d*x® +bcd®x®+ = bd®x’
7

IS

Problem 2847: Result more than twice size of optimal antiderivative.
J(c+dx)3 (a+b (c+dx)3>2dlx

Optimal (type 1, 51leaves, 3 steps):
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a? (c+dx>4 2ab (c+dx)7 b2 <c+dx)10
+ +

4d 7d lod

Result (type 1, 203 leaves):

3
c? <a+bc3)2x+7c2 (a2+4abc3+3b2c6) dx?®+c (a2+10abc3+12b2c6) d?x3 +
2

1 6
= (a2+40abc3+84b2c6) d®>x*+ — b c? (5a+21bc3> d* x° +
4 5

2 9 1
bc (2a+21bc3) d°x®+=b (a+42bc3) d®x” + = b2c?d’ x® +b2cd®x®+ — b?d°x*®
7 2 10

Problem 2848: Result more than twice size of optimal antiderivative.
J(CerX)B (a+b (c+dx)3>3d1x

Optimal (type 1, 71leaves, 3 steps):

a3(c+dx)4 3a2b(c+dx)7 3.3b2(c+dx)10 b3(c+dx)13
+ + +

4d 7d lod 13d

Result (type 1, 323 leaves):

c? (a+bc3’)3x+ic2 (a+bc3)2 (a+4bc3> dx®+c (a3+15a2bc3+36ab2c6+22b3c9) d? x3 +
2

1 9
= (a3+60a2bc3+252ab2c6+220b3c9) d®>x*+ = bc? (5a2+42abc3+55b2c6) d* x° +
4 5

3 9
3bc (az+21abc3+44b2c6> d°x®+=b (a2+84abc3+308b2c6) d® x” + = b%c? (3a+22bc3) d’ x& +
7 2

1 1
b*c (3a+55bc?) d®x®+ —b? (3a+220bc?) d®x*+6b>c?d™®x™ + b? cd x?+ — b d™? xP?
10 13

Problem 2849: Result more than twice size of optimal antiderivative.

J(ce+dex)3 (a+b (c+dx)3) dx

Optimal (type 1, 37 leaves, 3 steps):

aed (c+dx>4 be3 (c+dx)7
+

4d 7d

Result (type 1, 102 leaves):

e |c3 (a+bc3)x+ic2 (a+2bc3)dx2+
2

1 1
c (a+5bc3) d?>x3+ = (a+20bc3) dBx*+3bc?d*x>+bcd>x®+ —bd®x’
4 7
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Problem 2850: Result more than twice size of optimal antiderivative.
J(ce+dex>3 (a+b (c+dx)3)2dlx
Optimal (type 1, 60leaves, 3 steps):

azed <c+dx)4 2abe3 (c+dx)7 b2 e3 (c+dx)1(a

4d 7d lod

Result (type 1, 207 leaves):

e3|c3 (a+bc3)2x+§c2 (a2+4abc3+3b2c6) dx?+
2

1 6
c (a2+10abc3+12b2c6) d>x3+ = <a2+40abc3+84b2c6) d®x*+ — b c? (5a+21bc3) d* x> +
4 5

2 9 1
bc(2a+21bc) d®x®+ =b (a+42bc3) d®x’ + —b?c2d” x® + b? c d® x° + — b? d° x™°
7 2 10

Problem 2851: Result more than twice size of optimal antiderivative.

j((:eerex)3 (a+b (c+dx)3)3d1x

Optimal (type 1, 83 leaves, 3 steps):

a3e3(c+dx)4 3a2be3(c+dx)7 3ab2e3(c+dx)10 b3’e3(c+dx)13
+ + +

4d 7d led 13d

Result (type 1, 327 leaves):

e |3 (a+bc3)3x+ic2 (a+bc3)2 (a+4bc?)dx®+
2

1
c(a’+15a*bc®+36ab’c®+22b>c®) d*x*>+ — (a’+6@a*bc’ +252ab*c®+220b%c®) d® x* +
4

bc? (5a2+42abc3+55b2c6) d*x>+3bc <a2+21abc3+44b2c6) d° x® +

jlw w |

9
b(a2+84abc3+308b2c6) d® x” + = b? c? (3a+22bc3>d7x8+b2c (3a+55bc3)d8x9+
2

1
b?> (3a+220bc?) d®x?+6Db° c?d®xM + b® cd x?+ — b d?? xP?
13

= ~N
®|"‘

Problem 2904: Result more than twice size of optimal antiderivative.
J(CerX)B (a+b (c+dx)4) dx

Optimal (type 1, 23 leaves, 3 steps):
(a+b (c+dx)4)2

8bd
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Result (type 1, 80leaves):

1
= x (4c3+6c2dx+4cd2x2+d3x3) (2a+b (2c4+4c3dx+6c2d2x2+4cd3x3+d4x4))
8

Problem 2905: Result more than twice size of optimal antiderivative.
J(C+dx)3 (a+b (c+dx)4>2dlx

Optimal (type 1, 23 leaves, 2 steps):
(a+b (c+dx)4)3
12bd

Result (type 1, 172leaves):
1
—x (4c3+6c2dx+4cd2x2+d3x3) (3a2+3ab (2c4+4c3dx+6c2d2x2+4cd3x3+d4x4) +
12
b? (3c8+12c7dx+34c6d2x2+60c5d3x3+71c4d4x4+56c3d5x5+28c2d6x6+8cd7x7+d8x8))

Problem 2906: Result more than twice size of optimal antiderivative.
J(C+dx)3 (a+b (c+dx)4>3dlx

Optimal (type 1, 23 leaves, 2 steps):
(a+b (c +dx)4)4

16bd

Result (type 1, 308 leaves):
1
— X (4c3+6c2dx+4cd2x2+d3x3) (4a3+6a2b (2c4+4c3dx+6c2d2x2+4cd3x3+d4x4) +4ab?
16
(3c8+12c7dx+34c6d2x2+60c5d3x3+71c4d4x4+56c3d5x5+28c2d6x6+8cd7x7+d8x8) +
b> (4 c*?+24c™ dx+100 c*®d* x* + 280 c® d® x° + 566 c® d* x* + 848 ¢’ d° x> + 952 c® d® x° +
800 c®d’ x” +496 c* d® x® + 220 c® d? x® + 66 c2 d*® x*® + 12 ¢ d** x* + d*? xlz))

Problem 2910: Result unnecessarily involves imaginary or complex numbers.

1
dx
J«/a+b<c+dx)4

Optimal (type 4, 111 leaves, 2 steps):

(V3 /B [crdx)?] a+b(crdx)® - EllipticF[ZArcTan[W], 1} /
(\/?+\/F(c+dx)2) a 2

[2a b 4 d fav (crdx)* |
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Result (type 4, 90 leaves):

i\/@EllipticF[jArcSinh[ L (cidx)], 1]
- N

ive g a+b(c+dx)4
a

Problem 2911: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J X
dx
a+b(c+dx)4

Optimal (type 4, 154 leaves, 7 steps):
Ar'cTanh[L(—)—b cxdx)? ]

a+b (c+dx)*

2+b d?

a+b(c+dx)4

c (\/?Jr\/F (c+dx)2)
(\/?4—\/? <C+dX)2)2

b¥4 (c+dx), 1
EllipticF[2ArcTan| ————], —] /
a1/4

2304 ¢ [a b (crdx)” |

Result (type 4, 330leaves):

i ((—1)1/4a1/4+b1/4 (c+dx))

(71)1/4 al/4 - b4 (c+dx)

(1)1/WTJ (wa_+vF(c+dx)2)

i((-1)Y" a4 bt (crdx) |

(-1)¥% a1 bl/4 (c 4 dx)

( (-1)Y*al/4 - bt/ c) EllipticF[ArcSin [\l -

i ((—1)1/4a1/4+b1/4 (c+dx>)

(~1)Y4 a4 b1 (c 1 dx) -/

2 (-1)Y*a'*EllipticPi[-1, Ar‘cSin[\l -

]i\/;Jr\/F(CerX)Z

((-1)v*ate - pte (c+dx))2

a1/4 \/F d2

a+b(c+dx)4

Problem 2922: Unable to integrate problem.
1
J4 dx
1+ (X2>3/2
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Optimal (type 3, 83 leaves, 7 steps):

XAPCTa”[L%X] xLog[1+x2-~/x2 | xLog[1l+Vx? ]

+

V3 657 375
Result (type 8, 13 leaves):

1
J— dx
1+ (X2> 3/2

Problem 2926: Unable to integrate problem.
J a+b+cx?

dx
X

Optimal (type 3, 51leaves, 4 steps):

f 2
2./a+b+/cx? —Zx/?Ar‘cTanh[aHb—cx]
Va

Result (type 8, 23 leaves):
J a+bcx?

X

dx

Problem 2927: Unable to integrate problem.
J a+bcx?

dx

x3

Optimal (type 3, 97 leaves, 5 steps):

S |

2
Va+byvex? bcya+bvex? b? ¢ ArcTanh | Ja
- - +

2x? 4a/cx? 4232

Result (type 8, 23 leaves):
J a+bcx?

x3

dx

Problem 2928: Unable to integrate problem.
J\ a+b+cx?

dx

x>
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Optimal (type 3, 171 leaves, 7 steps):
a+b+ycx? 5b2c+/a+b+cx?

4 x4 96 a2 x?
a+b+/cx?
bc?va+bvex?  5bc’va+bvex? +5b4c2Ar=cTanh[ Va ]
24a (cx?)*? 64 a3/ c x2 64 a’/2
Result (type 8, 23 leaves):
J a+b+vcx?
—dx
X5
Problem 2929: Unable to integrate problem.
J\x41la+bxlcx2 dx
Optimal (type 2, 191 leaves, 3 steps):
2a%x° (aer\/cx2 )3/2 8 a3 x° (aer\/cx2 )5/2
- +
3b° (cx?)®? 5b° (cx2)®?
12 a2 x® (a+b\/cx2 )7/2 8ax® (a+b\/cx2 )9/2 2x° (a+b\/cx2 )11/2
- +
7b° (c XZ)S/Z 9b° (c XZ)S/Z 11b° (c x2>5/2

Result (type 8, 23 leaves):

J Ja+b dx
Problem 2930: Unable to integrate problem.

J&xzwlaerx/cxz dx

Optimal (type 2, 113 leaves, 3 steps):
2a%x3 (aer\/cx2 )3/2 4ax3 (a+b\/cx2 )5/2 2 x3 (aer\/cx2 )7/2

3b2 (c x2)3/2 5b% (c x2)3/2 7 b3 (cx2)3/2

Result (type 8, 23 leaves):

[ foroier o
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Problem 2932: Unable to integrate problem.

J a+b+cx?
- dx
X2
Optimal (type 3, 67 leaves, 4 steps):
aibved b+ cx? ArcTanh| byex ]
X 7 Va x
Result (type 8, 23 leaves):
J\ a+b+cx?
—, —adx
X

Problem 2933: Unable to integrate problem.

J a+b+cx?
—— dx
X4
Optimal (type 3, 144 leaves, 6 steps):
a+b~/cx?
a+bvVex2  b2c/a+bcx? b(cx2>3/2 a+bcx? b? (cx2>3/2Ar‘cTanh[ NeS ]

3 x3 8a%x 12acx® 83a%/2x3
Result (type 8, 23 leaves):
J a+bvVecx?

dx

X4

Problem 2934: Unable to integrate problem.
J a+b+cx?

dx

X6

Optimal (type 3, 219leaves, 8 steps):
a+b+cx? 7b%2c+a+bcx? 7b*c?2\Ja+bvcx?

5 x> 240 a2 x3 128 a* x

7 b5 (c x2>5/2 ArcTanh[@]

Va

b(cxz)s'/2 arbvcx? 7b3<cx2)5/2 a+rbvcx?

40 a c? x° 192 a3 c x’ 128 a°/2 x°
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Result (type 8, 23 leaves):

J\ a+b+vcx?
— dx

x6

Problem 2935: Unable to integrate problem.

J\xg a+b (cxz)g'/2 dx

Optimal (type 2, 113 leaves, 4 steps):
2a2x° (a+b (cx2)3/2)3/2 4ax° (a+b (cx2)3/2)5/2 2x° (a+b (CX2>3/2)7/2

93 (cx2>9/2 15 b3 (cxz)g/2

21b3% (c X2>9/2
Result (type 8, 23 leaves):

J\xg a+b (cxz)g'/2 dx

Problem 2936: Unable to integrate problem.

JXS a+b (cx2)3/2 dx

Optimal (type 2, 56 leaves, 4 steps):
2a(a+b(cx2)3/2)3/2 2(a+b(cx2)3/2)5/2
- +

9b2¢c3 15 b2 ¢3

Result (type 8, 23 leaves):
J\xs a+b (cxz)g’/2 dx

Problem 2938: Unable to integrate problem.

J\ a+b<cx2)3/2
dx
X

Optimal (type 3, 55leaves, 5steps):

b 2\3/2
2 a+b<cx2)3/2—zﬁAr‘cTanh[ arb (cx?)
3

. V2

Result (type 8, 23 leaves):
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J aib (cxt)??
dx
X

Problem 2939: Unable to integrate problem.

J a+b<cx2)3/2
dx
X4

Optimal (type 3, 71 leaves, 5steps):

a+b (cx2)3/2

a+b (cx2)3/2 b (c x2>3/2Ar~cTanh[ = ]

3% 3+/a x3
Result (type 8, 23 leaves):

J a+b<cx2)3/2
dx
X4

Problem 2940: Result unnecessarily involves higher level functions.

Jx3 a+b (cx2>3/2 dx

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

ile a+b<cx2)3/2+ a+b(cx2)3/2
11 55b c?

a2/3 + b2/3 CXZ *31/3 b1/3 “/C X2
2
(1473 ) a2 262 Vx|

4 334+/21+/3 a2 (a1/3+b1/3 c x?

1—\/?) al/3 1 pl/3+/cx?
(133 ) a2 4 b2 Ve

EllipticF[ArcSin|

|, -7-4v3]|/

al/3 (a1/3+b1/3 W)
((1+\/?) a1/3+b1/3\/c7)2

55 b4/3 c2

a+b (cxz)g’/2

Result (type 5, 132leaves):
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b 2\3/2
16abc?x*+6a%+cx? +10b%2c3x8+/cx? -6a%+/cx? w

a

, 1 1
Hypergeometric2F1[ =, —
2

4 b<cxz>3/2
3 3

,ff] /[55bc2 a+b(cx2)3/2J

Problem 2941: Unable to integrate problem.

J a+b (cx2)3/2 dx

Optimal (type 4, 306 leaves, 3 steps):

2

- x a+b<cx2)3/2 +12 3%442++/3 ax
5

2/3 2/3 2 1/3 Kwl/3 2
a‘/? + b2 cx*-a’? b\ cx
a1/3+b1/3 CXZ )

((1+\/?) al/g’erl/?’\/W)2

(1_\/?) al’3 L pl/3+/c x2
EllipticF[ArcSin| |, -7-4+/3] /
(1+\E) al’3 4+ bl/3+/cx?

s ) 31/3 (a1/3 + bl/3 W)
5 A/ € X
([1473) a2 4022 Vit )

a+b (cx?)??
Result (type 8, 19leaves):

J\ a+b (cx2)3/2 dx

Problem 2942: Unable to integrate problem.

J a+b(cx2)3/2
dx
X3

Optimal (type 4, 298 leaves, 3 steps):
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3/2
a+b (cx?) a2/3 1 b2/3 ¢ x2 _ al/3 pl/3 /¢ x2

B - + 1334424 /3 b23c (a1/3+b1/3 ¢ x2
2 X

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

(1_\/?) al’3 L pl/3+/c x2
(1443 ) a2 b2 et

EllipticF [Ar‘cSin [

|, -7-av3]|/

al/3 (a1/3 + bl/3 W)
([1673) a2 4022 VouT )

a+b (cx2)3/2

Result (type 8, 23 leaves):

J a+b(cx2)3/2
dx
X3

Problem 2943: Unable to integrate problem.

J a+b<cx2)3/2
dx
6

Optimal (type 4, 352 leaves, 4 steps):

a+b(cx2)3/2 3b(cx2)5/2 a+b<cx2)3/2

5 x> 20acx’

a2/3 + b2/3 c XZ _ a1/3 b1/3 A/ ¢ XZ

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

33/4 2+\E p5/3 <CX2>5/2 (a1/3 + b3 4/ c x?

(1_\/?) al’3 L pi/3+/c X2
[(1+\E) a1/3+b1/3\/c7

EllipticF [ArcSin

,-7-4v3]|/

31/3 (31/3 +bl/3 W)
((1+\E) al/3+b1/3m)2

20ax° a+b(cx2)3/2

Result (type 8, 23 leaves):

J a+b(cx2)3’/2
dx
X6
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Problem 2944: Unable to integrate problem.

Jx“ a+b (cx2)3/2 dx

Optimal (type 4, 709 leaves, 6 steps):

ixs a+b<cx2)3/2+6aCX7 a+b(c:x2)3/2 24 a2 x5 a+b(cx2>3/2
91b(cx2)5/2

13

+

91 b5/3 (cxz)S/2 ((1+\/?) al/3 4 pt/3 W)

2 a2/3+b2/3cx2—a1/3 bl/3 /¢ x?

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

12 31/4A/27\E 37/3 35

a1/3+b1/3 CX

(1_\/?) al’3 L pi/3+/c X2

EllipticE[ArcSin| |, -7-4+/3] /

(1+\5) al’3 4+ bl/3/cx?

al/3 (a1/3 +bl/3 W)
((1+\E) a1/3+b1/3m)2

91 b°>/3 (c xz) >/2

a+b (cxz)g’/2

aZ/3 + b2/3 c X2 _ a1/3 b1/3 A ¢ X2

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

8./2 33/4a7/3x5 a1/3+b1/3 2

cX

(1_\/?) al’3 L pi/3+/c X2

(1+\E) al’3 4+ bl/3/cx?

EllipticF [Ar‘cSin [

,-7-4v3]|/

a1/3 (31/3 +bl/3 W)
((1+\E) al/3+b1/3m)2

91 b%/3 (sz)S/z a+b(cx2)3/2

Result (type 8, 23 leaves):
Jx“ a+b (cx2>3/2 dx

Problem 2945: Result unnecessarily involves higher level functions.

Jx a+b (cxz)i‘/2 dx

Optimal (type 4, 642 leaves, 5 steps):
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EX2 a+b(CX2)3/2+ 6a a+b(CX2)3/2 -
7\ 70 (1043 ) a2 b/ |

a2/3 + b2/3 c X2 _ a1/3 b1/3 NAS X2

((1+\/?) a1/3+b1/3\/c7)2

3 31/4ﬂ/2_\/? a4/3 (a1/3+b1/3 ,CXZ

(1_\/?) al’3 L pl/3 /¢ x2

173 ) a5 Ve

EllipticE [ArcSin|

|, -7-43]/

al/3 (a1/3 +bl/3 W)
((1+\/?) al/3+b1/3\/W)2

7b%/3 ¢ a+b(cx2>3/2

a2/3 + b2/3 c X2 _ a1/3 b1/3 N&s X2

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

2,/2 33/4 a4/3 (a1/3+b1/3 ,CXZ

1—\/?) al’3 4+ bl/3/cx?

173 ) a2 52 Ve

EllipticF [Ar‘cSin [

|, -7-43]/

al/3 (31/3 +bl/3 W)
((1+\/?) al/3+b1/3m)2

7b%/3 ¢ a+b(cx2>3/2

Result (type 5, 89leaves):

a+b (cx2)3/2

‘ 1 2 5 blcx)?
Hypergeometric2F1|[ ~, =, =, - ——"—
a 2 3 3 a

]

x? 4(a+b (cx2)3/2) +3a

14 [a+b (cx2)3/2]

Problem 2946: Unable to integrate problem.

J a+b<cx2)3/2
dx
X2

Optimal (type 4, 661 leaves, 5steps):
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a+b(cx2)3/2 3bl/3+/cx? a+b(cx2)3/2
+

x ) ([14VEF ] a0 Ve )

3 31/44/2_\/? a1/3b1/3 ,CXZ a1/3+b1/3 'CXZ

a2/3 + b2/3 c X2 _ a1/3 b1/3 A\ c X2

((1+\/?) al/3+b1/3\/c7)2

(1_\/?) al’3 L pl/3 /¢ x2

173 ) a5 Ve

EllipticE [ArcSin|

|, -7-43]/

al/3 (a1/3 +bl/3 W)
([1473) a2 402 Vit |

2 X

a+b (cx2)3/2

a2/3 41 b2/3 c x2 - g1/3 pt/3 “/C x2

((1+\/?) al/g’+b1/3\/W)2

,/2 33/4 a1/3 b1/3 CXZ a1/3+b1/3 CXZ

1—\/?) al’3 4+ bl/3/cx?

173 ) a2 52 Ve

EllipticF [Ar‘cSin [

|, -7-43]/

a1/3 (a1/3 + b3/ c x2 )

X a+b(c:x2)3/2

(1473 ) a2 4022 Vit )

Result (type 8, 23 leaves):

J a+b(cx2)3/2
dx
X2

Problem 2947: Unable to integrate problem.

J a+b<cx2)3/2
dx
X5

Optimal (type 4, 681 leaves, 6 steps):
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a+b(cx2)3/2 3bc? a+b(cx2)3/2 3b%/3 ¢? a+b(cx2)3/2

+

4x* 8a/cx? 8a((1+\/?)a1/3+b1/3\/cx2)

a2/3 + b2/3 c X2 _ a1/3 b1/3 Nae X2

3 31/4 2_4/3 b4/3 CZ (a1/3+b1/3 CX2

=

( _\/?) al’3 L pl/3 /¢ x2

173 ) a5 Ve

EllipticE [ArcSin|

|, -7-43]/

al/3 (a1/3 + bl/3 W)
([1473) a2 402 Vit |

16 a%/3 a+b(cx2)3/2

a2/3 1 b2/3 cx?2 - a3 pl/3+/cx?

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

33/4 b4/3 C2 (31/3 +b1/3 ,CXZ

1—\/?) al’3 4+ bl/3/cx?

173 ) a2 52 Ve

EllipticF [Ar‘cSin [

|, -7-43]/

al/3 (a1/3 +bpl/3 W)
(1473 ) a2 4022 Vx|

4-/2 a2/3

a+b (cx2)3/2

Result (type 8, 23 leaves):

J a+b(cx2)3/2
dx
XS

Problem 2948: Unable to integrate problem.

J(dx)m a+b (ch)S/2 dx

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

1+m 4+m b(CX2>3/2

(dx)l”" a+b (c x2)3/2 Hyper‘geometr‘icZFl[—l, B ’ -
2 3 3

b <cx2>3/2

a

d(1+m> 1+

Result (type 8, 25leaves):

a

((14—\/?) a1/3+b1/3\/c7)2

1]/
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J(dx)m a+b (cx2)3/2 dx

Problem 2951: Unable to integrate problem.

dx)" |a+ b X
Jo o i

Optimal (type 5, 90 leaves, 4 steps):

b

(CX2>3/2

(d X>1+m a+

_ 11 2-m b
Hyper‘geometr‘lczFl[—;, ; (*1*“1): > )3/2] /

a (cx?)

b
d(1+m) |1+ — ]
Result (type 8, 25leaves):

dx)" Ja+ b dx
o o

Problem 2952: Unable to integrate problem.
J; ax
1+ (X3>2/3

Optimal (type 3, 17 leaves, 2 steps):

X Ar‘cTan[ (x3) 1/3]

(x3) 1/3

Result (type 8, 13 leaves):
1
J —ax
1+ (X3> 2/3

Problem 2955: Unable to integrate problem.
J a+b+vcx3

X

dx

Optimal (type 3, 55leaves, 5steps):

4 | 4 b 3
—.la+b+/cx? —f\EAr‘cTanh[u]
3 3 Ja
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Result (type 8, 23 leaves):
J\ a+bcx3

X

dx

Problem 2956: Unable to integrate problem.
J a+bvexd

x4

dx

Optimal (type 3, 97 leaves, 6 steps):

/ 3 / 3 b? ¢ ArcTanh | @]
B a+bvVcx 7bc a+byvcx N Ja

3x3 6acx3 6a?

Result (type 8, 23 leaves):
J a+bcx3

dx

x4

Problem 2957: Unable to integrate problem.

J\xﬂla+b«/cx3 dx

Optimal (type 4, 400 leaves, 5 steps):



Mathematica 11.3 Integration Test Results for 1.1.3.2 (¢ x)”m (a+b x~n)~p.nb

4 12ax?vJa+bVcx3

— x> Ja+b+cx® + -

1 55b+/c x3

a2/3 + h2/3 c1/3 x _
3

/: /
al/3 pl/3 ¢2/3 2

bl/3 c2/3 x2 < x
8 3¥44[2+4/3 a? [a1/3+
P 2
€’ [ (1443 ) a1/ B2 ]
cx?

(13 ) ars, B0
Vex ], -7-4+/3]
(1 \/?) al/3 bY/3 /3 x2 T /
+ +

cx3

EllipticF [Ar‘cSin [

13 2/3 2
al/3 (a1/3 bi)

cx3

55 p4/3 ¢2/3 a+b/cx3

, 2
[ (1443 ) ar/3, 222 XZ]

cx3

Result (type 8, 21 leaves):

[efornier o

Problem 2958: Unable to integrate problem.

J\\/a+b\/cx3
—dx
X2

Optimal (type 4, 355leaves, 4 steps):

| 317
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X 3

\Ja+b+cx3 bl/3 c2/3 x2
_ 4 33/4 2+ A/3 b2/3 c1/3 a1/3 +

cX

=

1/3 p1/3 2/3 2
a2/3 4 p2/3 /3y _ al/?bY/e cf/? x* (

A ox3
) 2
[ (1 . \/?) 31/3 . bl/3 c2/3 Xz]

cx3

cx3

EllipticF [Ar‘cSin [

|, -7-433]/

—
=

+ \/?) al/3 , b2l

cx3

1/3 2/3 y2
al/3 (al/S . MJ

cx3

[ (1 + \/?) al/3 | bY/3 23 2 ] 2

cx3

Result (type 8, 23 leaves):

J\/a+b\/cx3
— dXx
X2

Problem 2959: Unable to integrate problem.

J\/a+b\/cx3
— dXx
5

Optimal (type 4, 434 leaves, 6 steps):
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a+bvecx? 21b2ca+bVcx3 3bc3x*\a+bVcecx?
. _

4 x4 160 a2 x 40 a (cx3)5/2

+

1/3 p1/3 ~2/3 2
a2/3 1 p2/3 1/3 x _ & b3 %2 x

cx3

[(1 + \/?) al/3 , b2 XZ)Z

cx3

1/3 ~2/3 2
7 3342, /3 bd/3 A3 {a1/3+b ¢ X

c x3

B 1/3 pl/3 c2/3 x2
o ‘ (1 \/?) a’? + 7C =
EllipticF [Ar‘cSm[ ], -7-4 \/?} /

3

CX

al/3 [31/3 L e x2]

3
160 a2 X a+b/cx3

[(1#/—3 ) a1/3+m)2

cx3

Result (type 8, 23 leaves):

J\/a+b\/cx3
— dx
X5

Problem 2960: Unable to integrate problem.

J\x31la+bx/cx3 dx

Optimal (type 4, 843 leaves, 8 steps):
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120a2x\a+bVvcx3 4

+—x*.la+b

1729 b2 ¢
12axVecx® \Ja+bcx3 480 a3+ a+b+cx3
+ _
247 b c 1729 p8/3 c4/3 ((1+\/?) al/3 . bl/3 c2/3 z)
cx3

a2/3 4 p2/3 (1/3 y _ a2b2 2%

1/3 ~2/3 42
240 31/4+/2_/3 a19/3 [al/s+ b™” 7 x cx
2
cx? [(1+ \/?) al/3 . b/ cz/3x2]
cx3

cx3

EllipticE [ArcSin|

(1 \/?) al/3 bl/3 c2/3 y2 ]J *774\/?} /
+ -

cx3

8/3 ~4/3 cx 3
1729 b%’° ¢ a+b+/cCcx +

[ (1 + \/?) al/3 . bY/3 23 2 ] 2

cx3

al/3 (a1/3 N bY/3 /3 xz)

1/3 1/3 2/3 2
a2/3 ;1 p2/3 cl/3 g _ @/ b/P X

bl/3 c2/3 y2 oxd

((14-\/?) al/3 M]Z

cx3

16@,\/733/4 a19/3 [a1/3+

c x3

(1_\/?) a3, bl/3 c2/3 32

cx?

o), et

cx3

EllipticF [Ar‘cSin [

,-7-av3 ]|/

a1/3 (a1/3 N bc_J
3

CX

a+b+/cx3

1729 b8/3 c4/3

[ (143 ) ato ., 22202 ]

cx3

Result (type 8, 23 leaves):

[ofornier o
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Problem 2961: Unable to integrate problem.

Jﬂ/mﬁdx

Optimal (type 4, 770 leaves, 6 steps):

4 12aJa+bcx3
—x+/a+br/cx® + .
7 7b2/3 C1/3 [(1+ ,—3 ) a1/3 N b1/3C2/3X2)

3

CX

1/3 y1/3 2/3 2
a2/3 [ p2/3 cl/3 x _ a/?bY/? /3 x*

b1/3 c2/3 y2 e
6 31/44[2_A/3 a4/3 [31/3+
P 2
S ((1+4ﬁ3)a1/3+w]
cx3

(1 - \/?) al/3 , Ll

cx3

(1+4/3 ) al/3, blclPe

cx3

EllipticE [ArcSin [

|, -7-4v3]|/

1/3 2/3 y2
al/3 [al/B . b/CX]

cx3

a+bjcx® |+

7 b2/3 C1/3

2
((h@ ) a1/3+w]

cx3

1/3 W1/3 ~2/3 2
32/3 4 p2/3 cl/3 g - 222X

1/3 2/3 2 5
47 33/4 34/3 (31/3Jr b™"> 7 x cx
2
R T
cx3

(1 - ﬁ) al/3 , Ll

E1lipticF[ArcSin| ”/3 , -7-4+/3] /

cx3

al/3 [a1/3 N bl/gcz/?xz]

2/3 ~1/3 cx 3
7b°°c a+b+/cx

((1+ a a1/3+r>1/3c2/3x2]2

cx3

Result (type 8, 19leaves):
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J\ a+b~/cx® dx

Problem 2962: Unable to integrate problem.
J a+bvex?

dx
X3

Optimal (type 4, 810 leaves, 7 steps):
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a+bcx3 3bcxya+becx? 3b43c23a+bvVecx3

_ + _
2 x2 3 1/3 2/3 2
4avex 4a (143 ) ar3. e
cx?
1/3 p1/3 c2/3 42
s s a2/3 | p2/3 cl/3 ¢ _ @alb/ic X
bl/3 ¢2/3 x cx3
3 314/ _ /3 p*/3 23 (31/3Jr .
cx? [(14?) L3, BEas ]
cx3

cx3

cx?

EllipticE [ArcSin|

|, -7-43]/

1/3 2/3 y2
al/3 [a1/3 " b57><]

cx3

8a2/3

a+b/cx3 +

, 2
[ (1043 ) av B2 )

cx3

1/3 p1/3 c2/3 y2
32/3 [ p2/3 cl/3 x _ bR Xt

1/3 2/3 o2 5
33/4 pa/3 (2/3 [a1/3 . b™*c**x X
2
3 /: /
C X 1/3 c2/3 2
[(1+4/3 ) al’3 . u]
cx?

(1 B /—3 ) 31/3 . bl/3 c2/3 x2
. . . cx3
EllipticF [ArcSin| ], -7-4+/3] /

cx3

1/3 (2/3 42
al/3 [a1/3 " b’67><]
3

CX

a+bq/cx3

2+/2 a*? ;
[ (1 + \/?) al/3 4 bl/3 ¢2/3 x2 J

cx3

Result (type 8, 23 leaves):

J\/a+b\/cx3
— dx
3
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Problem 2963: Unable to integrate problem.

Jx” a+b (c x3)3/2 dx

Optimal (type 2, 116 leaves, 4 steps):

5/2

43 (a+b (cx3

4 (a +b (c x3)3/2)9/2

4 33 (a+b (cx3)3/2)3/2 4 32 (a+b (cx3>3/2)
- 27 b* c® ' 15 b* ¢®

Result (type 8, 23 leaves):

J\x” a+b (c x3)3’/2 dx

Problem 2964: Unable to integrate problem.

J\xg a+b (cx3)3/2 dx

Optimal (type 2, 56 leaves, 4 steps):
4a(a+b(cx3)3/2)3/2 4(a+b(cx3)3/2)5/2
- +

27 b2 ¢3 45 b2 3

Result (type 8, 23 leaves):

st a+b (cx3>3/2 dx

Problem 2965: Unable to integrate problem.

J\ a+b<cx3)3/2
dx
X

Optimal (type 3, 55leaves, 5steps):

a+b (cx3)3/2

Va

4 a+b <cx3)3/2 74—\/?Ar'cTanh[
9 9

]

Result (type 8, 23 leaves):

J a+b<cx3’)3/2
dx
X

21 b% c®

+

81 b* ¢®
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Problem 2966: Unable to integrate problem.

J atb (cx)??
dx
XlB

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

S 3 a+b (cx3)3/2
a+b(cx3)3/2 bc3x/a+b(cx3>3/2 b2 c ArcTanh | NS ]
- +

9 x° 18a (cx3)?? 18 a3/2

Result (type 8, 23 leaves):

a+b (c x3)3’/2
10 dx

Problem 2967: Result unnecessarily involves higher level functions.

sz a+b (cx3)3/2 dx

Optimal (type 4, 642 leaves, 7 steps):
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a+b (cx3>3/2

705 c (1043 ) a2 b3 e |

2 31/4ﬂ/2_4/3 a4/3 (a1/3+b1/3 CX3

a+b (cx?)?? 4

a2/3 + b2/3 c X3 _ a1/3 b1/3 NAS X3

((1+\/?) a1/3+b1/3\/c7)2

(1_\/?) al’3 L pl/3+/cx3

173 ) a2 53 Ve

EllipticE [ArcSin|

|, -7-43]/

al/3 (a1/3 +bl/3 W)
((1+\/?) al/3+b1/3\/W)2

7b%/3 ¢ a+b(cx3>3/2

a2/3 + b2/3 c X3 _ a1/3 b1/3 “/C X3

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

4~/2 a*’3 (a1/3+b1/3 cx?

EllipticF [Ar‘cSin [

l—ﬁ;alﬁwbl/?’ CX3},7774\E] /

(1443 ) a3+ b1 Ve

al/3 (31/3 +bl/3 W)
((1+\/?) al/3+b1/3m)2

7 3Y4p?3 ¢ a+b(cx3)3/2

Result (type 5, 89leaves):

a+b (cx3)3/2

‘ 1 2 5 blcx)?
Hypergeometric2F1|[ ~, =, =, - ——"—
a 2 3 3 a

x3 4(a+b(cx3)3/2)+3a ]

{21 a+b (cx3)3/2]

Problem 2968: Unable to integrate problem.

ng a+b (cx3)3/2 dx

Optimal (type 5, 170leaves, 7 steps):
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_792a2x a+b(cx3>3/2 +ixle a+b<cx3)3/2+36ax(cx3)3/2 a+b<cx3>3/2 .

19747 b% 3 49 1519b c3

3/2 3/2
792 a3 x [ 1+ 2l Hyper‘geometr‘icZFl[i, i, 1;1, _blex) ]
a a

19747b%2 3 \Ja+b (c x3)3/2

Result (type 8, 23 leaves):

ng a+b (cx3>3’/2 dx

Problem 2969: Unable to integrate problem.

J\ a+b (cx3)3/2 dx

Optimal (type 5, 91 leaves, 5 steps):

3/2 32
72 JHI Hypergeometric2F1[2, 2, 2, - blex)?
@ a
.
13

a+b (cx3)3/2

ix a+b (cx3)3/2
13

Result (type 8, 19leaves):

J\ a+b (cx3)3/2 dx

Problem 2970: Unable to integrate problem.

J\ a+b<cx3)3/2
dx
@

Optimal (type 5, 139 leaves, 6 steps):

a+b(cx3)3/2 9bc3x a+b(cx3)3/2

8 x8 112a(cx3)3/2

3/2 3/2
a5b2 3 x| 1+ 2 Hypergeometric2Fl 2.1 1 _b ()
yperg
a 9 2 9 a

448a+/a+b (cx3)3/2

Result (type 8, 23 leaves):

J a+b(cx3)3’/2
dx
X9
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Problem 2971: Unable to integrate problem.

J(dx)m a+b (cx3)3/2 dx

Optimal (type 5, 84 leaves, 5steps):

2 (1 2 (1 b 3)3/2
x (dx)" [a+b (cx?)?? Hyper‘geometriczFl[—l, (2+m) D14 (1+m) o (%) ]]/
2 9 9 a

a

(1+m) 1+

Result (type 8, 25leaves):

J(dx)m a+b (cx3)3/2 dx

Problem 2974: Unable to integrate problem.

dx)" |a+ b X
J( T e

Optimal (type 5, 102 leaves, 6 steps):

x(dx)'" a bcx? Hyper‘geometr‘icZFl[ 1 2<1 m> 1 (7 Zm) bc3x® ]/
+ L4 . 1 ) o bdx®
(ex?)? 2 9 "9 ’ a(cx3)?

3 9

(1+m) 14 bc’x

a(CX3)9/2

Result (type 8, 25leaves):

dx)" Ja+ b dx
o o 2

Problem 2988: Unable to integrate problem.

J a+b

Optimal (type 5, 102 leaves, 6 steps):

3/2

¢ (dx)mdlx

X
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3 3
a+ _ber X (dx)'“Hyper‘geometr‘icZFl[f1, 2 (1+m), 1 (1-2m), 7b—c} /
2

(£)3/2X3 3 3 a(£)3/zx3
X X

3
(1em) |10 —25
e

Result (type 8, 25leaves):
J a+b (5)3/2 (dx)™ax
X

Problem 2991: Unable to integrate problem.

b
a+ - (dx)™ax
i e

Optimal (type 5, 102 leaves, 5 steps):

x |0

b (<)% ) (1 b ()32
X (dx>m\la+(X) Hyper‘geometricZFl[—l, &, 1 (5+2m), _L] /
¢’ 2 3 3 ac?
b (5)3/2)(3
(1+m) 1+ ——
ac?

Result (type 8, 25leaves):
b m
J\ a-+ ( )3/2 (dx)™dx

Problem 2992: Unable to integrate problem.

(dx)"

X |0

dx
3/2

a+b(§)

Optimal (type 5, 102 leaves, 6 steps):
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3
\Il+ (b—c X (dx)mHyper'geometr‘iCZFl[l, 2 (1+m), 1 (1-2m), -

c)3/2X3 2 3

X

bc3

3/2
(577
X

(1+m) a+

Result (type 8, 25leaves):
(dx)"

a+b <§>3/2

dx

Problem 2995: Unable to integrate problem.

ER

x

Optimal (type 5, 102 leaves, 5 steps):

b (2)3/2 s .
x (dx)".| 1+ —"——— Hypergeometric2F1|—,
3

ac 2

Result (type 8, 25leaves):

J—<d X>m dx
a-+ (5)3/2

X

Problem 2999: Unable to integrate problem.

—1dlx
a+b (cx")n

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

a?x (c x”)’”” ax* (c x”)’z”‘

2 (1+m)

3

B ;(5+2m),—

<
X

bc3

<
X

3/2
)

)3/2

acl

1
n

x4(cx”)’1/” a3x4<cx”>’4/"Log[a+b(cx”) ]

— + —

b3 2 b? 3b

b4

a( x3]/

1/
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Result (type 8, 21 leaves):
—dx
a+b (cx")n

Problem 3000: Unable to integrate problem.

71d1x
a+b (cx")n

Optimal (type 3, 77 leaves, 3 steps):
ax? (ex") 7" 3 (exn) " a2x? (ex?) " Logla+b (cx”)ﬂ
- + +

b2 2b b3

Result (type 8, 21 leaves):
—dx
a+b (cx")n

Problem 3001: Unable to integrate problem.

J X
71d1x
a+b(cx“)€

Optimal (type 3, 53 leaves, 3 steps):

x2 (cx") " ax? (cx") " Logl[a+b (c x“)%]

b b?

Result (type 8, 19leaves):
J X

—dx

a+b (cx")n

Problem 3004: Unable to integrate problem.

J ! dx
x2 (a+b (c x")%)

Optimal (type 3, 60leaves, 3 steps):

1 b(cx”)%Log[x} b(cx”)ﬁLog[aer(cx”)%
- - +
ax a x a? x

]

Result (type 8, 21 leaves):
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J 1
. dx
x2 (a+b (cx“>3)
Problem 3005: Unable to integrate problem.

J L
x3 (a+b (c x“)%)

Optimal (type 3, 87 leaves, 3 steps):

1
n

1 b (c x“)% b2 (cx")*" Log[x] b% (cx")?"Log[a+b (cx")r]
. _

2ax? a? x? a3 x? a3 x?

Result (type 8, 21 leaves):
J 1
— dx
x3 (a+b (c x“)?)

Problem 3006: Unable to integrate problem.

J%dx
(a +b (cx") F)

Optimal (type 3, 114 leaves, 3 steps):

1
n

)7 Xt (exn) N @ikt (ex?) M 3a2xt (ex") " Logla+b (cx)n]

2ax?t (cxn
- + + +
b4

b? 2b? b4 (a+b (cx“)ﬁ)

Result (type 8, 21 leaves):
—— dx
1,2
(a +b (cx") F)

Problem 3007: Unable to integrate problem.

J%dx
(a+b (cx“)i)

Optimal (type 3, 90leaves, 3 steps):

X3 (exn) " a2k (exn) " 2ax? (ex?) " Logla+b (cx)n]

b2 ) ) b3

b3 (a+b (cx”)%)



Mathematica 11.3 Integration Test Results for 1.1.3.2 (¢ x)”m (a+b x~n)~p.nb | 333

Result (type 8, 21 leaves):
——dx
1y 2
(a +b (cx") rT)

Problem 3008: Unable to integrate problem.

Jxlzdx
(a+b (cx")i)

Optimal (type 3, 67 leaves, 3 steps):

ax? (cxn)2m x? (cx") " Log[a+b (c x”)i_}

+
b2

b2 (a+b (cx”)%)

Result (type 8, 19leaves):
J‘ X
——dx
1,2
(a +b (cx") n_)

Problem 3011: Unable to integrate problem.

J ! dx
x2 (a+b (c x”)%)z

Optimal (type 3, 94 leaves, 3 steps):

1 b(cxn)ﬁ 2b(cx")§Log[x] 2b(cx")§Log[a+b(cx“)i’]

-—- - +
2 1 3 3
X azx(a+b(cx”)n) aXx a” X

Q

Result (type 8, 21 leaves):
J 1
dx
1,2
x2 (a+b (c x");)

Problem 3012: Unable to integrate problem.

J ! dx
x3 (a+b (c x")%)z

Optimal (type 3, 125leaves, 3 steps):
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1 1
n

1 2b (cx)n b? (c x“)Z/” 3b? (c x”)Z/n Log[x] 3b? (c X“)Z/n Log[a+b (cx")n]

- + + + -

22 3,2 1 4.2 2
2a’x a”x a3x2(a+b(cx”)n) a X

a% x

Result (type 8, 21 leaves):
J 1
dx
1\ 2
x3 (a+b (c x")?)

Problem 3014: Unable to integrate problem.

JXIZ dx
(1 + (xn) :]

Optimal (type 3, 48leaves, 3 steps):

2 n\-2/n )
x> (X ) + %2 (x“)’Z/n Log[1+ (x”)i}

1
n

1+ (X”)

Result (type 8, 15leaves):
J X
———dx
1y 2
(1+ (xn>:]

Problem 3024: Unable to integrate problem.

1
J = ax
a+b (cxn)?"
Optimal (type 3, 44 leaves, 2 steps):
x (cxm) 1N ApcTan [—(—M cx?)e ]
Va Vb

Result (type 8, 19leaves):

1
J—dlx
a+b (cx”)z/"

Problem 3025: Unable to integrate problem.

J ! dx
(a+b (cx")Z/”)2

Optimal (type 3, 73 leaves, 3 steps):
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x (c x”)’l/”Ar‘cTan[—(—M o ;]
X . Ja

2a(a+b(cx“)2/”) 2a32+b

Result (type 8, 19leaves):
J 1
dx
(a+b (cx")z”‘)2

Problem 3026: Unable to integrate problem.

J ! dx
<a+b (cx")z/")3

Optimal (type 3, 98 leaves, 4 steps):

3x (cxn)tn Ar‘cTan[—(—M < ;]

X 3x Va

+ +

4a(a+b(cx“)2/“)2 8 a? (a+b(cx">2/”) 8a52/b

Result (type 8, 19leaves):
J 1
dx
<a+b (cx“)z”')3

Problem 3027: Unable to integrate problem.

J —ax
1+4+/x%

Optimal (type 3, 22 leaves, 2 steps):
xArcTan[2 (x*)'*]

2 (x4>1/4

Result (type 8, 15leaves):
J; dx
1+4~/x%
Problem 3028: Unable to integrate problem.

i —tax
1-4+/x4
Optimal (type 3, 22 leaves, 2 steps):
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x ArcTanh |2 (x4)1/4]

2 (X4)1/4

Result (type 8, 15leaves):
J; dx
1-4+/x%
Problem 3029: Unable to integrate problem.

1
Ji dx
1+4 (Xs) 1/3

Optimal (type 3, 22 leaves, 2 steps):
x ArcTan [2 (x8) 1/6}

2 (X5>1/6

Result (type 9, 142leaves):
1

1
12\1/3 6
YR e -2x (-x12)"?Beta[-64x°, S o +
2x <x6)2/3 Beta|-64 x°, Z, 0] + (—XG)S/6 (—2Ar‘cTan[\/3 -4x| +4ArcTan[2x] +

2Ar‘cTan[\E+4x} —\/?Log[l—Z\/?x+4x2} +\/?Log[1+2\5x+4x2])]

Problem 3030: Unable to integrate problem.

1
Jidlx
1-4 (X6)1/3

Optimal (type 3, 22leaves, 2 steps):
x ArcTanh|[2 (x8)'°]

2 (Xs) 1/6

Result (type 9, 123 leaves):
1
24

B 2xBetal64xt, 1, 0
243 Ar'cTan[ 1 }+2\/3 ArcTan[1+4X]+ [ * 2’ ]+
ﬁs ﬁ?’ (X6)1/6

2 x Beta[64 x°, 3, 0]

e e

4 x

-2Llog[1-2x] +2Log[1+2x] -Log[1-2x+4x*|+Log[1+2x+4x?]
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Problem 3031: Unable to integrate problem.

1
[~
1+4 (x“)i

Optimal (type 3, 34 leaves, 2 steps):

1 2n “L/n 2n 2/n
gX(X ) 2/ ArcTan|2 (x )z/]

Result (type 8, 17 leaves):
J 1

—dx

1+4 (x2")n

Problem 3032: Unable to integrate problem.

1
[—a
1-4 <x2“)I

Optimal (type 3, 34 leaves, 2 steps):

%x <X2">’§/” ArcTanh[2 (x*") ii/n]

Result (type 8, 17 leaves):
J 1

—dx

1-4 (x2")

Problem 3036: Unable to integrate problem.

1
j—dlx
a+b (cx”)S/”

Optimal (type 3, 183 leaves, 7 steps):

x (cxm) ArcTan[%&—xn)—"} x (cx1) 7" Log [at/3 + b1/3 (an)ﬂ
+

3 a2/3pl/3 3 32/3 p1/3 B

X (cx”)’l/n Log[a2/3—a1/3 pl/3 (cx“)%+b2/3 (cx”)zm]

6 a2/3 b1/3

Result (type 8, 19leaves):

1
j—dlx
a+b (cx”)S/”
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Problem 3037: Unable to integrate problem.

J ! dx
(a+b (cx“)s”’)2

Optimal (type 3, 210leaves, 8 steps):

2x (cx") " ArcTan | —(—Lalﬁ’zrzl/gug ) ]
al/

- +

3a (a+b (c x“)3/”) 34/3 a5/3 pl/3

X

2x (cx") " Log[al/? + b1/3 (c x”)ﬂ x (cx") " Log[a?/? - at/? b/ (c x“)%+b2/3 (cxn)?"]

9 a5/3 b1/3 9 a5/3 b1/3

Result (type 8, 19leaves):
J 1
dx
<a+b (cx")s/")2

Problem 3038: Unable to integrate problem.

J SR,
(a+b (cx")3/”)3

Optimal (type 3, 235leaves, 9 steps):

5 X (c x”) -1/ ApcTan [ 2L20P [ext) /cx" : ]
NEE

- +

.
6a (a+b (c x”)3/”)2 18 a* (a+b (c x“)3/“) 9+/3 a8/3pl/3

X 5x

5x (cx") " Log[al/? + b3 (c x”)%} 5x (cx") " Log[a?/? - at/? b2 (c x”)§+b2/3 (cxn)?/"]

27 a8/3 b1/3 54 a8/3 b1/3

Result (type 8, 19leaves):
J 1
dx
<a+b (cx“)””)3

Problem 3045: Unable to integrate problem.

Optimal (type 6, 230 leaves, 4 steps):
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a+b LS x> AppellF1 -2 (1+m), —l, —l,
X 2 2
2¢ [¢ 2¢ | ¢
X X ] /

\H(bﬁ—\/—4ac+b2d)’ \/F(bﬁ+\/74ac+b2d

2c¢C /9 2cC ,g
X X
1+

\/F(b\/?—\/—4ac+b2d) ﬁ(b\/?+\/—4ac+b2d)

x |a

-1-2m, -

(1+m) 1+

Result (type 8, 28 leaves):

Optimal (type 3, 333 leaves, 9steps):
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3/2
a+b( J 7bd? (28ac-15b2d) a+b\/€+ ]

+
X X

2a+b[iJ a+b[9+5x
X X X

3bd?

X |0

(16a2c2—56ab2cd+21b4d2)

256 a°
3/2 3/2
(2@ac—21b2d) a+b /9+9J x2 a+b [4 4+ ¢ x3
X X X X 1
+ +
80 a3 3a 512 all/2
2a+b l;
(4ac-b*d) (162> c’-56ab’cd+21b*d?) ArcTanh |
2+ a

Result (type 8, 28 leaves):

Optimal (type 3, 209 leaves, 7 steps):

a+b |9 ¢ 2a+leJ a+blg+gx
X X X X X

+
12 a2 (g)m 32a°
X

2a+b |2
3/2 (4ac-5b%d) (4acb2d)Ar‘cTanh[$L]
[a+b li +i

X2
2a

3/2

5 b d2 (4ac—5b2d)

2va Jasb [ L 4C
A x X

64 a’/2

Result (type 8, 26 leaves):
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Optimal (type 3, 113 leaves, 5steps):
2a+b | &
(4ac-b%d) ArcTanh| : ]
d d c
{2a+bﬁ] a+bﬁ+x 2V a+bﬁ+3

2a 4 33/2

x

Result (type 8, 24 leaves):

Problem 3049: Unable to integrate problem.

J a+b lg+5

X

dx

Optimal (type 3, 145leaves, 8steps):

bd+2cﬁ
b+/d ArcTanh| - ]

2a+b /f 2T Vd a+bﬁ+c—
C X X
a+b |— +— +2+/a Ar‘cTanh[ ]—
X Ve
2+/a [a+b |2 .
X X

Result (type 8, 28 leaves):

a+b lg + &
X X

X

Q.

X

g}

dx
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Problem 3050: Unable to integrate problem.

a+b lg + &
X X

2

dx
X

Optimal (type 3, 155leaves, 6 steps):

bd+2c ,g a+b l9+5
X X

4 c?

b

x

l)dJrZCJiT
]

32 bAd (4ac-b2d) ArcTanh |
2[a+b ,g +£] I JTC
X X c \/d |a+b S

3¢ 8 ¢5/2

Result (type 8, 28 leaves):

a+b [Q + £
X X

2

dx
X

Problem 3051: Unable to integrate problem.

a+b |9 ¢
X X

3

dx
X

Optimal (type 3, 233 leaves, 7 steps):



Mathematica 11.3 Integration Test Results for 1.1.3.2 (¢ x)”m (a+b x~n)~p.nb | 343

b (12ac-7b2d) (bd+2c\E] a+b /3 +§

64 c*
3/2 3/2
32ac-35b2d+42bc lg][a+b l9+5J 2la+b l9+5]
X X X X X
120 c3 5cx

bdi2c [
—]
2+/c +/d arb | & 4<
X X

bd (12ac-7b2d) (4ac—b2d)Ar‘cTanh[

128 ¢%/2

Result (type 8, 28 leaves):

Optimal (type 3, 371 leaves, 9steps):

bd+2c /9]
X

b (80 a%c?-120ab?cd+33b*d?)

512 c®
3/2
d ¢
1024 a® c* - 3276 ab®>cd+ 1155b*d* + 18bc (148ac-77b*d) | — | la+b | — +—| =+
X X X
3/2 3/2 3/2
11b |a+b [¢ +£J ()% 2|avb ¢ +£] (32ac-33b%d) |a+b ¢ +£J
X X X X X X X
- + +
42 c*d 7 ¢ x? 140 c3 x

1
—————b+/d (4ac-b>d) (80a%c?-120ab’cd+33b*d?) ArcTanh|
1024 c13/2

2+/c /d
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Result (type 8, 28 leaves):

a+b ,Q + &
J X X

dx
x4

Problem 3053: Unable to integrate problem.
J 7=
dx

Optimal (type 6, 230 leaves, 4 steps):

2¢ [¢ 2¢ ¢
X X
1+ 1+

\/?(b\/?—\/—4ac+b2d> \/?(b\/d_+\/—4ac+b2d)

2¢ | ¢
X

Jd (bﬁ-x/-4ac+b2d ) ’

x> AppellF1[-2 (1+m),

N |
N |

,-1-2m, -

)

: Zcﬁ )]/ (1+m)

W(b\/?+\/—4ac+b2d

Result (type 8, 28 leaves):

Xm
dx
a+b lg + &
X X

Problem 3054: Unable to integrate problem.

X2
J dx
a+b lg + &
X

Optimal (type 3, 386 leaves, 10 steps):

x
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7bd (528a%c?-680ab?cd+165b*d?)

128028 [ ¢
X

(400 a2 c - 1176 a b2 c d + 385 b* d?)

640 a®

(100ac—99b2d) a+b |4 & x2 a+b |9 & x3
X X X X 1

240 a3 3a 512 al3/2

2a+b ,g

X

2+/a |a+b /9+
X X

(320a%c® - 1680 2> b® > d + 1260 a b* c d* - 231 b® d*) ArcTanh |

[a}

Result (type 8, 28 leaves):

Optimal (type 3, 248 leaves, 8 steps):



346 | Mathematica 11.3 Integration Test Results for 1.1.3.2 (¢ x)~m (a+b x~n)~p.nb

2 13/2
12a (x) 962t |4
(36ac35b2d)\/a+b [d e x \/a+b |4 +— x2
X X

48 a3 2a

2a+b [ ¢
(4822 c2-120ab>cd + 35b* d?) APcTanh[¢]
Z\E a+b\/7+i—

x| a

64 a°/?

Result (type 8, 26 leaves):

2a+b | ¢
(4ac-3b2d) Ar‘cTanh[i}
X 243 a+bﬁ+i—

4 aS/Z
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Problem 3057: Unable to integrate problem.
J 1
dx

Optimal (type 3, 54 leaves, 4 steps):

2a+b :—
2Ar‘cTanh{¢]
2+/a a+bJ:T+;—

Va
Result (type 8, 28 leaves):

Problem 3058: Unable to integrate problem.

1
J ax
a+b IQ+5X2
X X

Optimal (type 3, 93 leaves, 5steps):

X |0

b(iJrZCJ:T
b\/FAr‘cTanh[ }
2 |la+b |9 4 JT
X 2\/?\/d7 a+b Tty

c c3/2

Result (type 8, 28 leaves):

1
J dx
a+b IQ+SX2
X X
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Problem 3059: Unable to integrate problem.

1
J dx
a+b lg+gx3
X X

Optimal (type 3, 165leaves, 6 steps):

16ac-15b2d+10bc l% a+b /%+5

12 ¢3
bd+2cF
b\/?(lZac—szd)Ar‘cTanh[ . ]

d C
2 “ L
a+tb [ o+, 2V Vd |ab [

x

3cx 8 c7/2

Result (type 8, 28 leaves):

J 1
a+b lg+£X3
X X

Problem 3060: Unable to integrate problem.

1
J ax
a+b IQ+£X4
X X

Optimal (type 3, 289 leaves, 8 steps):




Mathematica 11.3 Integration Test Results for 1.1.3.2 (¢ x)”m (a+b x~n)~p.nb | 349

/d
1024 a%>c?-2940ab?cd+945b*d*+14bc (92ac—45b2d) -
X

960 c°
9b |a+b lg+£ (9)3/2 2 |a+b /9+5 (64ac—63b2d) a+b lg+£
X X X X X X X
- + +
20c?d 5 ¢ x? 120 c3 x

bd+2cﬁ
b~d (240 2% c2 - 280 ab? c d + 63 b* d?) ArcTanh [ z ]

2vc vd Jab [ L 4E
A x X

128 c11/2

Result (type 8, 28 leaves):

J :
dx
a+b ,g + & x4
X X

Problem 3061: Unable to integrate problem.

Optimal (type 2, 26 leaves, 2 steps):
4

3/2
[1 1
E
X x]

3 (i)3/2

Result (type 8, 17 leaves):

Optimal (type 3, 75leaves, 5steps):
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7 ArcTanh

e
27 /2+ﬁ+§
82

Result (type 8, 18 leaves):

Problem 3067: Unable to integrate problem.

dx

X | =

J\—<C X > - ) dx
a+b (cx")n
Optimal (type 3, 38leaves, 4 steps):

x ax(cx") " "Logla+b (cx”)%]

b b2

Result (type 8, 27 leaves):
J\ikx >n ) dx
a+b (cx")n

Problem 3068: Unable to integrate problem.

J—(c x”) ' dx
1y 2

(a +b (cx") n_)

Optimal (type 3, 63 leaves, 4 steps):

>71/n 1

ax (cxn x (cx") " Log[a+b (cx")n]

+

b? (a+b (cx“)%) b2

Result (type 8, 27 leaves):

1

JA<CX”)"_ dx
(a+b (cx")%)z
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Summary of Integration Test Results

3071 integration problems

A - 2422 optimal antiderivatives

B - 93 more than twice size of optimal antiderivatives
C - 456 unnecessarily complex antiderivatives

D - 100 unable tointegrate problems

E - Ointegration timeouts



