Maple 2018.2 Integration Test Results
on the problems in "1 Algebraic functions/1.1 Binomial products/1.1.2 Quadratic"

Test results for the 277 problems in "1.1.2.2 (c x)™m (atb x"2) " p.txt"

Problem 21: Result more than twice size of optimal antiderivative.

5
J(bxz+a>dx
X
Optimal (type 1, 17 leaves, 1 step):
(b2 +a)®
12 ax'?
Result (type 1, 57 leaves):
_b_5_ 5ab . 543 b% _ a*b . a _ 54253
22 4xt 4,8 2410 12412 36

Problem 26: Result more than twice size of optimal antiderivative.
Jx(bxz—ka)gdx
Optimal (type 1, 14 leaves, 1 step):
9
(bx2 +a)
18b
Result (type 1, 90 leaves):
1
18

pEx1® + % ab’x10 +2a2p0x1% + % A +740 10+ 7° 038 + 13—4 A0 +2a bx* + % a2

Problem 29: Result more than twice size of optimal antiderivative.

J(bx2 +a)® o
xl9
Optimal (type 1, 17 leaves, 1 step):
(b2 +a)’
18ax!®
Result (type 1, 90 leaves):
_b_8 _ 24%p? _ 2ab’ _ 14 _ alb _ a® _ 74%b* _ 144 _ 14 a2 p°
22 x4 x X 2x16 18 x'8 x10 3 x12 3x0

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



Z+a)
J(bx;lr) “

Optimal (type 1, 36 leaves, 3 steps):

(b2 +a)’ L b2 +q)°
20 a0 180 a2 x!8

Result (type 1, 90 leaves):

4d°p B 7285 7450 4db 284%K0 354%B* 4ad’

a8

¥4 45* 28 4416 9x!8 5x10 6x2 3x0 2020

Problem 51: Result more than twice size of optimal antiderivative.

15
J . 10 dx
(bx2 +a)
Optimal (type 1, 35 leaves, 3 steps):

x16 x16

+
18a (b2 +a)’ 1442 (b2 +4a)®

Result (type 1, 132 leaves):
2 6 5 4
21a i 7a _ Ta _ 1 i 3a _ 35a

743

808 (b2 +a)t 68 (b2 4a)’ 1655 (b2 +a)®  4bS (b2 +a)’ 288 (b2 4a) 1258 (b2 +a)

a

1868 (b2 +a)’

Problem 90: Result more than twice size of optimal antiderivative.
VX
—— dx
J—x2+l
Optimal (type 3, 11 leaves, 4 steps):

—arctan( Jx ) + arctanh( Jx )

Result (type 3, 23 leaves):

_ln(\/?—l) + ln(\/72+1) —arctan(\/?)

2

Problem 91: Result more than twice size of optimal antiderivative.
5
J)J”(bxz +a)’ dx

Optimal (type 3, 97 leaves, 2 steps):

268 (b2 +a)’



aSXI +m 5a4bx3 +m 10a3b2x5+m 10a2b3x7+m 5ab4x9+m b5x11+m
1 +m 3+ m 5+m 7T+ m 9 +m 11 +m
Result (type 3, 431 leaves):

1
(11 +m) (94+m) (7T+m) (5+m) (3+m) (1 +m)

+10a2 6> mx° +1310a b* m® x® + 1689 > mx'® +290 &® b3 m* x° + 5610 a b* m* x® + 945 b° x10 +10 &3 b2 m® x* + 3020 a2 B> m x° 4 10205 a b* m 3
+310 a3 B2 m* x* 413660 a® b3 m> x° + 5775 a b* X2 + 5a* b’ X 43500 &> b? mP x* + 25770 &% B3 mx® + 165 a* bm* 32 + 17300 & b> m* x* + 14850 a® b3 x°
+ @ m® +2030a* b m? x* +34890 &> b2 mx* +35a° m* + 11310 a* b m? 2 + 20790 &> B> x* + 470 &> m® + 26765 a* bm x* + 3010 a°> m* + 17325 a* b x*
+9129a° m +103954°) )

(x1 +m (b5 m x4+ 2500 m* X0 +5ab* md X + 2300 m X0 + 135 b* m* x® 4950 B> m? X0

Problem 93: Unable to integrate problem.

et
(b2 +a)?

Optimal (type 5, 37 leaves, 1 step):

2 a
2
a” (1 +m)

et
(b2 +a)?

x! +mhypergeom( [2, ! + % ], [% + % ], —ﬁ]

Result (type 8, 15 leaves):

Problem 94: Unable to integrate problem.
1+m
(cx) dr
bx* +a

(cx)2+mhypergeom( [l, 1+ % ], [2 + —

Optimal (type 5, 42 leaves, 1 step):

ac(2+m)

(cx)1+m i
J bx* +a

Result (type 8, 19 leaves):

Problem 95: Unable to integrate problem.

(c)™
be2+—a



Optimal (type 5, 42 leaves, 1 step):

L+m m 3 m b
h L—-—+—=||+=|-—
(cx) yperge0n1[ , > ] [ > > } ;
ac(1l+m)
Result (type 8, 17 leaves):
(ex)™
bx* +a
Problem 96: Unable to integrate problem.
J (CX)_1+m &
bx> +a

Optimal (type 5, 36 leaves, 1 step):

cormmson 1. 2] [1+ 2] -22)

acm

(Cx)-1+m &
J b2 +a

Result (type 8, 19 leaves):

Problem 112: Result more than twice size of optimal antiderivative.

J(bx2 +a)’”

xll

dx

Optimal (type 3, 103 leaves, 8 steps):

63 b° arctanh[—“ b +a

0 (b2 +a) " 28202 +a) " 9 (b2 +a) " (b2 +a) Ja 6364b2 +a
) 128 44 - 160 x° - 8015 A0 256 7 T 2562

Result (type 3, 212 leaves):

b2 +a)" 2 b2 +a)" 7 R +a)" T B2 +a) 7 1 b2 +a) 2 15 (b2 +a)’ 965 (b2 +a) 2
- — - — — + +

10 ax'© 80 a2 X8 160 a3 x° 128 a* x* 256 a° X2 256 a° 256 ¢*
5 3 p 63 b In 2a+2JabxX* +a
L 636 (b2 +a)" 2108 (b2 4a) x L 636° b +a

1280 &° 256 & 256 @ 256 a

Problem 163: Result more than twice size of optimal antiderivative.



J cx -2ax* +3a dx

Optimal (type 4, 77 leaves, 5 steps):

1 /4 L V3-xJ6 J6 ] "
66 aE“lpﬂcE[ LG MNP YO LN o vr vy
SJ;u/—Zaf-+3a >¢

Result (type 4, 228 leaves):

! (J—J— 22-3) [zJ (2423 VZVE T 23 L T 32T ﬁmnm[%(ﬁﬁ

10x (252 —3)

\/(2x+ﬁﬁ)ﬁﬁ)’g)_‘/('zx*'ﬁﬁ)ﬁﬁﬁ\/-x\/T\/TEllipticF ﬁﬁ\/(2x+fﬁ)ﬁﬁ ,

QJ/(zHﬁﬁ)ﬁﬁ ST s — 12x2]j

2

Problem 172: Result more than twice size of optimal antiderivative.
J Jex dx
J-2ax*+3a

Optimal (type 4, 53 leaves, 4 steps):
6! /4E111pticE[ V3 _xf ﬁ,ﬁ]\/cx J-22+3
\/7\/ 2ax* +3a

Result (type 4, 164 leaves):

! (J_J— 22 —3) V2 J (2x+V2 V) V23 J (25 +VZ V3 ) VZ V3 V3V V23 [zEmme[

12ax (22 —3)

/(mﬁﬁ)ﬁﬁ),@j _EmpﬁcF[ ﬁﬁ/(méﬁmﬁﬁ , Jg]])

(v3vz

O'\|»—A

Problem 173: Result more than twice size of optimal antiderivative.

J (cx)S/2 &
(—2ax2 +3a)3 /2

Optimal (type 4, 86 leaves, 5 steps):



331 /4 2 EllipticE| Y3 —ng ﬁ,ﬁ]mx/ 22 +32 /A4
+

(:((:)6)3/2
2ay -2ax* +3a 4af§d—2af—+3a

Result (type 4, 229 leaves):

1
C6xd? (222 —3)

(wc—xm [zJ (2 +VZV3) V23 V3 V23V (22 +VZV3) V2 V3 ﬁElhpﬁcE(%(ﬁﬁ

\/(2x+ﬁﬁ)ﬁﬁ),g)_\/(‘Zx"‘\/T\/?)\/T\/T\/?\/-x\/?\/TEllipticF[ﬁﬁ‘/(zx_'_f‘/T)‘/T‘/T,

Q]J(mﬁﬁ)ﬁﬁﬁmﬁ])

2

Problem 174: Unable to integrate problem.
3 /2
‘P”bf+a)/(h

Optimal (type 5, 46 leaves, 2 steps):

Result (type 8, 15 leaves):

Problem 175: Unable to integrate problem.

Optimal (type 5, 46 leaves, 2 steps):

Result (type 8, 17 leaves):

Problem 176: Unable to integrate problem.



J L +m "
Jbx +a
Optimal (type 5, 46 leaves, 2 steps):
x2+’”hypergeom([l, % +%], [2+%], —ﬁj\/bx2 +a
a
a(2+m)

Result (type 8, 17 leaves):
1+m
Jbx* +a
Problem 177: Unable to integrate problem.

J[a@+mﬁf+m+lﬂ3+m)f+mjw

N Vv

J[ a(2+m)xttm AE +m)x3+m]dx

NN ey

Optimal (type 3, 15 leaves, ? steps):

Result (type 8, 41 leaves):

Problem 179: Unable to integrate problem.

1+m 1+m
J B bx — 4 _mx &
(bx* +a) Vb +a
Optimal (type 3, 13 leaves, ? steps):
o
JbP +a
Result (type 8, 36 leaves):
dx

J bx1+m mx1+m
- +

3 /2
[ (b2+a)” o2 Ta
Problem 181: Unable to integrate problem.

dx

J(bx2+a)1/3
2



Optimal (type 3, 78 leaves, 6 steps):

(al /3+2(bx2+a)1/3)\/?
bln(al /3 (bxz—i-a)l /3) barctan[ 301 7 \/T

(62 +a)'” b B
4612/3 6612/3

22 62 /3
Result (type 8, 55 leaves):

_l_

1 /3

b dxj (b2 +4a)?)
(b2 +a) ", U3x((bx2 +a))”

2 (b2 +a) "

Problem 182: Unable to integrate problem.

dx

J(bx2+a)1/3
E

Optimal (type 3, 102 leaves, 7 steps):

(' 242 (b2 +a)' ) VT
- (bx* —|—a)1 & _ b (b +a)l/3 b In(x) _ bzln(a1 /3 (b +a)l/3) + bzamtan( j 3a' /3a 3
45 1242 1845 /3 124573 1845 /3
Result (type 8, 72 leaves):
2
) [J b — dx] (b2 +a)?)'”
(b24a) P (62 +3a) | ) 9ax((62 +a))
12:%a (b2 +a)? "
Problem 183: Unable to integrate problem.
[e (b2 +a) 7 ax
Optimal (type 4, 229 leaves, 4 steps):
6ax (b +a)' " L300 (b2 +a)' " . 1 [633 A (a5 = (b2 +a)'

» ! ssbzx/_ d A A= (b2+a) ")
(-(b2+a) P +a B(1-y7))°

%) Bllinic b2 +a) P+ AT ] PP +d B2 +a) P+ b2 +a)” (JE VT
) Btipict —(lszra)l/3+al/3(1—JT)’2I W3 (-2 +a) P 4a B(1-y7))° [ 2 2 )

Result (type 8, 68 leaves):




[J 6a” ar| (b2 +a)?)" "
sx(sb2+2a) (b2 +a)' ? ) sso (b2 +a))'”
55b (b2 +a)> "
Problem 185: Unable to integrate problem.
J(bx2+a)2/3dx
Optimal (type 4, 430 leaves, 5 steps):
3x(bx2+a)2/3 _ 12ax

7 7(—(bx2+a)1/3+a1/3(1—\/?))
_ 1 (433/4a4/3(a1/3_
1/3(511/3—(bx2—|-a)1 3)

7bx/— 4
(-(

—(bx2 +a)1 /3+a1 /3 (1
—(bx2 —i—a)1 /3—|-a1 /3 (1

+J?),2I

P al/3 iic(
(bx®+a)' ) EllipticF )

bl +a) P rad B(1-y3))’
2B +ad (b2 +a bl +a) " 1
—I\/— \/—/ ( v )1/3 + ( )2 )_,_ — [631/4a4/3(a1/3
-(bx* +a) +a' 7 (1 \/T)) 7bx/— a1/3(a1/3—(bx2+a) )

2

(—(bxz+a)1/3+al /3(1—\/T))

B 1/3 P 2B, 13 17/3 273
_(bxz +a)1/3)EllipticE[ (bx2+a)]/3 (1+\/_) I\/T] a +a (bx2 +a) +(bx2+a)2 (\/? + \/TJ

e ra) Pra A —yF) (b2 +a) P +a A (1-y7)) 2 2

Result (type 8, 27 leaves):
3x(bx2+a)2/3 +J 4a dr
7 1/3
7(bx2+a)
Problem 187: Unable to integrate problem.
J(bx2+a)4/3 “
X

Optimal (type 3, 84 leaves, 7 steps):

a(b2+a)'” 3062+ P

(b2 +a)' ")

(d B 42 (b2 +a) ) J7

a4 /3 arctan
34! /3

V3

n 3a4/31n(a1 /s

+
4

2
Result (type 8,

8

15 leaves):

2

2



Problem 188: Unable to integrate problem.

Optimal (type 3, 89 leaves, 7 steps):

b(bx2+a)l/3— (bxz;xg)4 /3 3 24! /33b1n(x) 14 /3b1n(a1 V. (bx2+a)l/3) _

34! /3

2a! /3barctan( (al / +2 (bxz-l-a)l /3)\/T

J3

Result (type 8, 66 leaves):

e ” l;(siﬁw){ﬁdx]<<bxz+a>2)”3
_albx +a i (bx* +a)

2, (b2 +a)? "

Problem 189: Unable to integrate problem.

dx

J(bx2 +a)
E

Optimal (type 3, 99 leaves, 7 steps):

d B2 (b2 +a) )T

2 (
b2+a)” (b2 4a)* P Pina A - (52 4a)' ) aman( 34l /3

3.2 4 942 /3 6a2

9612/3
Result (type 8, 67 leaves):

25 2\1 /3
d | (b2 +4a)*)
(b2 +a)' P (182 430) J9x((bx2+a)2)l/3 ]

12 (b2 +a)> "

Problem 190: Unable to integrate problem.

J(bx2+a)4/3dx

Optimal (type 4, 224 leaves, 4 steps):



24ax(bx2 —i—a)l % 4 3x(bx2 +a)4/3 _ [1633 /4a2(a1 /3 (bx2+a)1/

55 T Ve
55bx/ a' (' A~ (b2 +a)" ) 2
(b2 +a) P a4 (1-T))

(b2 +a) P rd A1 +yF)

,21—-13

3) EllipticF

—(bx2+a)1/3 01/3( 3) (-(bx2+a)l/3+a1/3(l—\/?))

Result (type 8, 62 leaves):

J T 16 > - dxj((bx2+a)2)l/3

3x(5b2 +13a) (b2 +a) 7 N b2 +a)’)
55 (b2 +a) "
Problem 191: Unable to integrate problem.
(b2 +a)* "
x4
Optimal (type 4, 223 leaves, 4 steps):
1/3 4 /3
b(bngi‘a) _ (bxz-i—x;l) _ 1 [16b(a1 V. (bxz-i-a)l/
3 27x/- a' A (a' A (b2 +a) )
-(bx* +a +a 1—-+43
(<62 +a)' P +al A (1-yT))’
3)ElliptiCF (bx2+a)1/ +al /3(1+\/_) I\/?]/ a2/3+a1 /3 (bx2+a)1 3+(bx2+a)2 3 [\/? _ \/T
2 2

—(bx2+a)1/3 1/3( \/T) (-(bx2+a)l/3+a1/3(l—ﬁ))2

Result (type 8, 64 leaves):
1/3

16 b? 2

— dv | (622 +a)”)
(b2 +a) P (1162 +34) N [J27((bx2+a)2) 7 ]
9 (b2 +a)* "

Problem 194: Unable to integrate problem.

1
dx
Jx"(bx2+a)l/3

Optimal (type 3, 81 leaves, 6 steps):

/ 27 1a A b2tra) Pt b2ra) [ﬁ_ﬁ)]
2 2 2

o)



(al /3+2(bx2+a)1/3)\/3
b V3
_ (bx2 +a)2 /3 i bln(x) bln(a1 . (bx2 +a)1/3) _ arctan{ 34! /3
2ax 6a* /3 444 6t /3

Result (type 8, 38 leaves):

(b2 +a)” +J_ b N
2ax 3ax(bx2—|-a)l/3

Problem 195: Unable to integrate problem.

4
X
— dx
J (bx2 +a)1 /3
Optimal (type 4, 456 leaves, 6 steps):
2 /3 2 /3 2
_27ax(bx2+a) 4 3)63(bx2+a) _ 8la“x
914 135 9162 (-(b:2+a)' 7 +at A (1-J7))

_ 1 [2733/4a7/3(a1 /3—(bx2+a)1/3)EllipticF[ _(bx2+a)1/3+al /3(1+\/T) 21

o | W= +a) ) -6 +a)! P +a A (1-VF)
/ (b2 +a)' Prat A1 —m)z

—I\/— \/—/ 2/3+a1/3 bx2+a) (bx2+a) 3)
bx2+ 1/3—I—a1/3(1—\/?))2 182b3/ 1/3 1/3 (bx2+a)1 3)

bx2+a1/3 A (1-y7))
_(bxz+a)1/3)ElhpﬁcE{ -(b2 +a)' /+a1/3(1+J_ Iﬁ]/ AP +ad B (b2 +a) P+ (b2 +a) " (Jz?JrJsz)

[8131 /4a7 /3 (al /3

0 P (- (02 ra) Pad A(1- 7))

Result (type 8, 45 leaves):
35 (=762 49a) (b2 +a)2 " +J 274
91 b 9162 (b2 +a)

Problem 196: Unable to integrate problem.

1
- i
J (bx2 +a)1 /3

Optimal (type 4, 417 leaves, 4 steps):
3x

b2 +a) P rd B (1= JF)




. 1 33/401/3 (01/3—(bx2+a)1/3)EllipticF{ —(bx2+a)1 /3+a1 /3(14‘\/?),21
b / (@ PP ra) ) (b2 +a) a2 (1-F)
VO

b2 +a) P A (1-F))
_I\/_ \/_/ 2/3+a1 /3 (bfz/:_a)l 3 (bx2+a)z 3 )+ 1 [331 /4a1 /3(a1 /3
-(bx* +a) +al/3(1_\/?)) 2bx/— al/3(al/3—(bxz—l-0t)1 3)
(-2 +a)' P +a 2 (1-47))

(b2 +a) P+ A (1L+JT) 2I_Iﬁ] 2P 1d P (02 +a) P+ (b2 ta) (ﬁ+ﬁ)
(bR +a) P ad A=) (-6 +a) P a2 (1-47))° 2 2

Result (type 8, 11 leaves):

2

(bx2 +a ) ) ElhptlcE[

1
—dx
J(bx2+a)1/3

Problem 198: Unable to integrate problem.

Optimal (type 4, 232 leaves, 4 steps):

_27ax(bx2ja)l/3 N 3)5’(b)181;ra)‘/3 _ 1 [2733 S (a (b2 ta)'
20 5sb3x/_ d A (a P = (b2+a) ")
(-2 +a) a5 (1-y3))

3) EllipticF

b2 +a) P A (1 +YT) - IJT] PB4d B bR +a) P+ (bR +a) [ﬁ_ﬁ)
b +a) P A -yT) (-pta) P raA(1-y3)) V22

Result (type 8, 68 leaves):

27 d® 01 /A3
dx ((bx2+a) )
_3x(—5bx2+9a)(bx2+a)1/3 N [Jssbz((bx%raf)l/3 ]

5557 (b2 +a)> "

Problem 199: Unable to integrate problem.

1
dx
sz(bx2+a)2/3

Optimal (type 4, 213 leaves, 3 steps):



b2ra)' ! 3 [(al /3~ (bx2+a)1/3)EllipticF[ _Ebjﬂiiﬁﬂi ;zghrﬁ; 21
ax a1/3(a1/3—(bx2+a)1 ) ~(bx" +a ta I=y3
3a</_(4bf+af/ﬂnﬂﬂ(1—fin
_ az/3+a1 /3 (bx2+a)1 3+(b)€2+a)2 3 \/? _ \/7 /.
If?l/ Gt (e

Result (type 8, 58 leaves):

2

, J b de((bx2+a)2)l/3
C24a)' 7 ) 34 (b2 +4)%)
ax (b2 +a)*”?
Problem 200: Unable to integrate problem.
1
dx
J)c“(bx2+a)2/3
Optimal (type 4, 232 leaves, 4 steps):
1/3 1 /3

eta)'” b (peta) I (7b(a1/3_(bx2+a)l/

3ax 9a%x 27a2x/_ 4! /3(a1 /3—(bx2+a)1 3)
(—(bx2+a)l/3+al/3(l—\/?))2

(b2 +a) P+ A (1+YT) 2I_Iﬁ] 2P +d B (b2 +a) "+ (b2 +a) " [ﬁ_ﬁ)33/4
(b2 +a) P A(1-yT) (-62+a) PraA1-yF))? 22

Result (type 8, 70 leaves):

3) EllipticF

1 /3

7h% 2
de | (b2 +4a)?)

(b2 +a)' P (762 +34) N [Jz7a2((bx2+a)2)l/3 ]
9420 (b2 +a)* "

Problem 201: Unable to integrate problem.

1
—_— dx
J’x(bx2 +a)4 Z
Optimal (type 3, 75 leaves, 6 steps):



1/3 1/3
arctan (a +2(§§-/|—3a) )\/? \/T

244 /3

3 _ (), 3mn(a 5 (b2 +a)' )
2a (b2 +a)' 247 4a* /2
Result (type 8, 15 leaves):

_|_

1
—_— dx
J'x(bx2 +a)4 z

Problem 202: Unable to integrate problem.

1
dx
Jx4 (bx2 +a)4 z
Optimal (type 4, 471 leaves, 7 steps):

3 1 (2407 N ssb (b2 +a) " N 55 b2 x
2ax (bxz—i-a)l/3 6a*x 184’ x 18a3(-(bx2+a)l/3-|-a1 /3(1—\/T))
1/3
+ 1 555 (a' /3—(bx2+a)1/3)EllipticF[ '(bx2+a)l/3+“l 2 (1+V3) 21
(b2 +a)' P +d A (1-V7)

s4a8/3x/_ A= (5 va) )
(‘(bx2+a)1/3+a1 /3(1—\/T))2

(-62+a)! P +at A (1-y7)) 36as/3x/‘ @ A (a 2= (02 +a) 7
(—(bx2+a)1/3+a1/3(1—\/?))2
~ LAYy e c(0R24a) P rad A +YT) L 2P +d B2 +a) P+ (02 +a)" (VG VT \ap
(b2 +a) )ElhpncE[ -(bx2+a)‘/3+a1/3(1—ﬁ)’21 IJ?] it Paa A1 i5)) ( >+ J3

Result (type 8, 66 leaves):

(b2 +a)* " (~14b2 +34) |- b (14b2% — 13a)
9a’x 274 [x2+%)(bx2+a)l/3

Problem 203: Unable to integrate problem.
1
J’(cx)1 /3 (bx2 +a) /3dx

Optimal (type 3, 96 leaves, 4 steps):



[1+ 261/ (e © )ﬁ
/3 1/3
4./3 1/3 VA (B! B (ex)2 B2 /3 1/3 ac' /3 arctan < 2 (b +a) V3
(cx)* B (b2 +a)' " ac Pm(s! A (cx) 2B (b2 +a) ") 3

2¢ 4p2 /3 62 /3

Result (type 8, 78 leaves):
1 /3

ax de | (ex)1 3 (22 (b2 +a)?)
)c(b)cz—l-cz)l/3(c:)c)1/3 n [J3(62x2(bx2+a)2)1/3 ]

2 x(bx2 +a)2 Z

Problem 206: Unable to integrate problem.
J(cx)7 /3 (bx2 +a)4 % dx

Optimal (type 3, 143 leaves, 6 steps):

azc(cx)4/3(b)62+a)1/3 _i_a(cx)lo/3(bx2+a)l/3 n (cx)lo/3(bxz+a)4/3 +a3c7/3ln(bl/3(cx2/3 02/3(bx2+ )1/3)
27b 9c 6c 275 /3

26! 2 (ex)2 3

1+ 3

/ 1/3]

C’2 3(bx§+a) ]\/T
8155 /3

243 ¢ /3 arctan

+

Result (type 8, 113 leaves):

iax ar | & (ex)! 4 (22 (b2 +a))

x(9b2x4—|-15abx2 +2a2) (bx2 +a)l /302 (cx)1 % i J_ 81b (62x2 (bx2 +a)2)1 7
54b )c(b)62+a)2/3

Problem 207: Unable to integrate problem.
4
J(cx)l 5 (b2 +a)t " ax

Optimal (type 3, 120 leaves, 5 steps):

a(ex)*P (b2 +a)' " | (P62 +a)' 2 Pw(p B (e -2 S (b2 +a)' )
3¢ 4¢ 6% /3

(1—'— 2b1/3(cx)2/3 ]\/T
J3

2/ (b2 +a)
3

a2 cl /3 arctan

9 2 /3

Result (type 8, 90 leaves):



2a’x dx (cx)1/3(c2x2(bx2+a)2)1/3

x(3bx2 +7a) (bx2 +a)1 z (cx)1 % i [J9 (czx2 (bx2 +a)2)1 7
12 x(bx2+a)2/3

Problem 208: Unable to integrate problem.

J (b2 +a)*”

(Cx)n /3

Optimal (type 3, 114 leaves, 5 steps):
2pl /3 (ex)? /3

1+ 7 ]J_
1/3) b4/3arctan[{ &/ (b2 +a )1 : J\/T

366 +a)'? 302 +0)* 300 Bm(s B ()2 =2 (b2 +a)

3
23 (ex)? /3 8¢ (cx)® /3 4 /3 N 21 /3
Result (type 8, 92 leaves):
” Can S de(czxz(bxua)z)l”
_3(bx2+a)1/3(5bx2+a) LU (22 (62 +a))
8 ( 2/3 c3(cx)2/3 (b? +a)2 /3

Problem 210: Unable to integrate problem.
4 /3
J(cx)4/3 (b2 +a)* " ax

Optimal (type 4, 469 leaves, 6 steps):

/ 1/ / 1/3 7 /3 4/3
16a2c(cx)11335(bbx2 +a) + Sa(cx)7 zs(lzxz +a) + (cx) (é)icz-i-a) _ 8a201 /3 (cx)1/3 (bx2+a)1 /3 62/3

2p B P en? A (1-JF) Jz
v /3<cx>2/3] (b2 +a)' " [02/3
(b +a) " o P B e A (14yT) )
[ (b2 +a)' "



[62/3_ b (ex)2 2 (1-47) ]2
_ b /3(”)2/3(112ﬁ) JEllipticF 1 — (b2 +a)' ” =, Jf
(bx* +a) [02/3_b1/3(cx)2/3(1+ﬁ) ]
(b2 +a)'
AsL Y 3(cx)z/j LA 3(cic)/23 :
+£ (bx2+a) (bx2+a) 33 /4 405 [62/3
’ [3/3_ b A (ex)2 (143 jz
(b2 +a)'
T/3 2 /3
B! /3(cx)2/3[62/3_ b 7" (cx) )
_ b /3<cx)2/3(}/—3ﬁ) ]b i (b2 +a)' :
(b® +a) (bx2+a)1/3 (62/3_ b B (ex)2 (1 4+Y3)
(b2 +a)'
Result (type 8, 107 leaves):
16 a° 1 A 2\1 /3
- dx | c (cx) (62x2 (bx2 +a) )
(27b2x4+51abx2+16a2) (l))cz—i—cz)]/3c(cx)1/3 " [J 405b(£2xz(bxz—i-a)z)l/3 ]
1356 x(bx2 +a)2 /3

Problem 211: Unable to integrate problem.
4 /3
J(cx)2/3 (b2 +a)* 7 dx

212142

Optimal (type 5, 47 leaves, 2 steps):

w |~

3a(cx)? /3 (bx2 -I—a)l Ahypergeom([—

50(1@)‘”

a

Result (type 8, 83 leaves):
1/3

16a*x 2
dx c(cx(bx2+a) )
3x2(7bx2+15a) (bx2+a)l/3c 4 [J91 (cx(bx2+a)2)l/3 ]

91 (cx)1/3 (bx2+a)2/3(CX)l/3

Problem 212: Unable to integrate problem.



Optimal (type 3, 124 leaves, 5 steps):

J (cx)13/3
(b2 +a )2/3

_561(:3(636)4/3(b962+a)1/3 _|_c(cx)lo/3(bxz+a)1/3 5a% 13/31n(b1/3(cxz/3 62/3(bx2+ )1/3)
12b2 45 12b8/3
26! (ex)2
[HCM e )
54%c13 /3arctan (b 3 +a) J3
- 1858 /2
Result (type 8, 102 leaves):
5a%x

x(—3bx2+5a) (bx2+ )1/ 4(cx)1/3

[J9b2(62x2

(b2 +a)?)' "

4 (cx)1 /3 (c2x2 (bx2 +a)2)1 &

12 b2

x(bxz—l-a)z/3
Problem 215: Unable to integrate problem.
1
dx
J(cx)g/3 (bxz+a)2/3
Optimal (type 4, 427 leaves, 4 steps):
L {02/3 0 (e (1 7) Jz
_3(bx2+a)/33 333 A eny £ (b£+a)1/3 [02/3_ bl /S(CX)22] b2 +a) 2 [52/3
Sac(cx)® (bx2+a)l {02/3 b! /3(cx)2/3(1+\/?) J
bxz—i-a)l/3
[3/3 b (ex)2 A (1-7F) ]2
/ 1/3
_ B (ex)? (ll;gJ—) JEllipticF - (b +a) =, Jf
(bx* +a) [62/3 b1/3(cx)2/3(1+ﬁ)]
(b2 +a)'
4/3+b2 3(cx)43 b] 302 3(cx)23
T (b2+a)’"” (b2 +a) "
4



B! /3(cx)2/3{62/3_ bt 3 (cx)? 3)

_b1/3(cx)2/3(1—ﬁ) 25 _ (bx2+a)1/3
(b2 +a)' (bx2+a)1/3[62/3_b1/3(cx)2/3(1+ﬁ) ]2
(b2 +a)'

Result (type 8, 88 leaves):
1 /3

: 2
[J_Sa(czxz(b3x2+a)2)l/3 dx] (22 (b2 +a)?)

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

3l +a)
S5axc? (cx)z/3

_|_

Problem 216: Unable to integrate problem.
Jx4 (b)c2 —I—a)1 /4dx

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

_4a2x(bx2 +a)1 /4 i 2ax (bx2 +a)1 A n 2x° (bx2 +a)1 /A
77 b2 77b 11

x\/f J 2 arctan[ x\/? ]
EllipticF | sin _ \Ja ) 2

2

arctan [

4

3 /4
8a7/2(1+ﬁ) cos[
a 2

_|_

B

2

arctan[ al ]
77 cos e ) b /2 (bx? +a)3 A

Result (type 8, 79 leaves):

4a’ — dx]((bx2+a)3)l/4

2)6(—7b2)c4—abx2 +2a2) (bx2 +a)1 /4 i [J77b2 ( (bx2 +a)3)
778 (b2 +a)*

Problem 217: Unable to integrate problem.

dx

J(—bx2+a)l/4
x2

Optimal (type 4, 93 leaves, 3 steps):



| [xﬁ] ’ | [xﬁ]
3 /4 arcsin arcsin
] (—bx2+a)1/4 B (1—%} cos + EllipticF | sin + ,\/7 \/7\/7
) arcsin[ xﬁ]
cos fﬁ (—bx2+a)3/4
Result (type 8, 86 leaves):
- b dx]((—bx2+a)3)1/4
bRaa) (o2 ra)) U 2 (-(b22=a)’) "
x(—(bxz—a)3)l/4 (—bx2+a)3/4

Problem 218: Unable to integrate problem.

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

2
2 |/ arctan[ x\/FJ arctan[ x\/?]
b . .
By - (bx2+a)3 /A ~ b(bx2+a)3 /4 B b /2[14-7] cos + EllipticE| sin + ,\/7
2a (b +a)1/4 35 2ax arctan[ xﬁ)
2 cos fﬁ (bx2 +a)1/4\/7
Result (type 8, 47 leaves):
3 /4
(240 (32 +24) +J b e
6ax 4a(bx2 +a)

Problem 219: Unable to integrate problem.
3 /4
%A@bf+a)/(h
Optimal (type 4, 131 leaves, 5 steps):

_4azx(—bx2 +a)3 /A B 2ax (-bx? —|-a)3 A " 2x5(—bx2 +a)
65 b? 395 13

3 /4




2
2 |/ arcsin[ x\/F ] arcsin[ x\/F ]
ga7 /2 [ 12X cos _ \Ja ) EllipticE | sin a A2
4 a 2 2
arcshl[ x\ffr j
65 cos fﬁ bs/z(—bx2+a)1/4

Result (type 8, 58 leaves):

2x (15824 +5ab? +6a2) (-ba? +a) +J 4a’ dx
195 2 6552 (-b® +a)

Problem 220: Unable to integrate problem.

J (-b2+a)* "

2

Optimal (type 4, 93 leaves, 3 steps):

2
| /4 arcsin[ x\/? J arcsin[ x\/?
(—bx2+a)3/4 3[1—%) cos + EllipticE| sin + N2 [Vab
’ arcsin xﬁ]
cos fﬁ (-bx° +a)1 /A

Result (type 8, 31 leaves):

Problem 221: Unable to integrate problem.

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



xz | /4 arctan[ x\/\/_? arctan[ x\/\/_F
b a . . a
43/2[1 —] — V4 J | EllipticE 2
hax L 224’ H " cos 2 ptick| sin 2 V2
1 /4 )
b (bx2 +a) arctan[ xﬁ j
5 cos fﬁ b3/2(bx2+a)1/4
Result (type 8, 33 leaves):
2x(bx2+a)3 /A 2a
5b b o
5b(bx* +a)

Problem 222: Unable to integrate problem.

Optimal (type 4, 94 leaves, 3 steps):

x2
—_— dx
J(—bx2+a)1/4

Result (type 8,

2
| /4 arcsin[ x\/?J arcsin[ x\/?J
2 (b2 4a) 44 /2[1—%) cos 25 EllipticE| sin + N2
- +
5b
arcsin[ X\/?J
5cos fﬁ b3/2(—bx2+a)l/4
35 leaves):
_2x(—b)c2+a)3/4 +J 2a
3h sh(-b2+a)'

Problem 223: Unable to integrate problem.

Optimal (type 4, 96 leaves, 3 steps):

1
dx
sz(-bxzm)l/“



2
2 | /4 arcsin[ x\/\/—?J arcsin[ xﬁ]
b a .. . a
] (—bx2+a)3/4 B (1 7) cos — EllipticE| sin — ,\/7 \/7
ax
arcsin[ x\/?]
cos| Y0 | (b2 v a) Ay
Result (type 8, 37 leaves):
(b2 +a)* " b
) - T o
ax 2a(-bf2+a)
Problem 224: Unable to integrate problem.
4
X
J(bx2 +a)3 z @
Optimal (type 4, 109 leaves, 4 steps):
2
) )2 3 /4 arctan[ x\/\/_f arctan[
852[1+—) ——— Y= 2 | EllipticF| si N2
dax(b2+a) +2x3(bx2+a)1/4 N ! a €08 2 PHEE| st V2
75 7b
arctan( xﬁ]
7 cos + bs/z(bxz+a)3/4

Result (type 8, 68 leaves):

4d” — dx]((bx2+a)3)]/4

_2x(—bx2 +2a) (bx2 +a)1 A 4 [J7b2((bx2 +a)3)

76 (b2 +a)* "

Problem 225: Unable to integrate problem.

1
dx
sz(bx2+a)3/4

Optimal (type 4, 93 leaves, 3 steps):



2
3 /4 arctan[ xﬁ ] arctan[ x\/F ]
_(bf4wﬂlﬂ _[1+~%?] cos ____Elz;_ EllipticF | sin ———j;JL—-,JT JF
ax
arctan[ x\/?]

cos| ——L L | (b2 +a) AT

Result (type 8, 58 leaves):
b 3\1 /4
i J 7 dx] ((b2%+a)’)
B (bx2 +a) 4 2a((bx2 +a) )
ax (b2 +a)* "
Problem 226: Unable to integrate problem.
1

Jx4 (b)c2 +a)3 A @

Optimal (type 4, 111 leaves, 4 steps):
2
2 3 /4 arctan[ x\/? arctan[ xﬁ
bR+a)” s+ Y /2[1+b7J cos| ——5 = | et | sin )T
- + +
3ax’ 6 a*
¢ “r arctan[ x\/? ]
6 cos + a3/2(bx2+a)3/4

Result (type 8, 70 leaves):
1 /4

L — de((bx2+a)3)

(b2 +a) (562 +24) N [J12a2((bx2+a)3)

64> (b2 +a)* "

Problem 227: Unable to integrate problem.

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



. (xﬁ] ? . (xﬁ]
Y arcsin arcsin
1 /4 8a’ /2 [1 — ﬁ ]3 ) cos —\/7 EllipticF | sin —\/7 ,\/7

_4ax(—bx2+a)1/4 _2x3(—bx2+a) I a 2 2
x\b

”’ {7
arcsin
[—ﬁJbs 2 (p2 +a) /4

2

7 cos

Result (type 8, 101 leaves):
1 /4

44° 3

de | ((-b:2 +4a)’)
xR +24) (b2 4a) A (02 +a))' [J7b2(—(bx2—a)3)1/4 ]
7b2(—(bx2—a)3)1/4 (b2 +a)’ "

Problem 228: Unable to integrate problem.

1
dx
sz(-bxzm)”“

Optimal (type 4, 95 leaves, 3 steps):

2
3 /4 arcsin[ x\/?] arcsin[ xﬁ]
(—bx2+a)1/4 (1—%) cos fﬁ EllipticF | sin fﬁ NERND
- +
o arcsin[ xﬁ]
cos fﬁ (—bx2+a)3/4\/7
Result (type 8, 92 leaves):
b 3\1 /4
de | (-6 +4)*)
(b2 ra) (b2 ra)) [JZa(—(bxz—a)3)l/4 ]
ax(—(bxz—a)3)1/4 (—bx2+a)3/4

Problem 229: Unable to integrate problem.

><O\

J (bx? +a)5 z

Optimal (type 4, 129 leaves, 5 steps):
8a’x 4ax 25

3 (b2 +a) h 9 (b2 +a) ” 9b (b2 +a)




2
2 | /4 arctan[ x\/F ] arctan[ xﬁ J
1645 /2 [1 + ij cos fﬁ EllipticE| sin f" N2
arctan[ x/b ]
3 cos + b7/2(bx2+a)1/4

Result (type 8, 66 leaves):
2x (b2 +3a) (b2 +a) N 2 (562 +2a)
3
9b 3b4(x2+%J(bx2+a)l/4

Problem 230: Unable to integrate problem.

1
dx
Jx4 (b)c2 +a)5 z
Optimal (type 4, 111 leaves, 4 steps):

2

xz 1 /4 arctan[ xﬁ arctan[ X

753 /2 (1 +b—) cos| —a J EllipticE| sin
_ 1 4 7b i a 2
3ax’ (bx2+a)l/4 6a2x(bx2+a)l/4 xJb

arctan
2 cos + as/z(bx2+a)1/4
Result (type 8, 66 leaves):
(2 +a) " (962 +2a) | b (3622 —a) “
3
6a> % 443 (x2+%) (bx2+a)l/4

Problem 231: Result unnecessarily involves higher level functions.

1
—dx
J(3x2+2)1/4

Optimal (type 4, 61 leaves, 2 steps):



2
arctan[ x\éF } arctan[ x\é? ]
22! /4 cos| ————m————= EllipticE| sin| ————+ ,\/7 \/?
2x _ 2 2
1 /4
(322 +2) arcmn[ xJzF ]
3 - N = 7
cos 5

Result (type 5, 17 leaves):

23 /4xhypergeom[ [ ’ ﬂ [%} %)

(SIEE

Problem 232: Result unnecessarily involves higher level functions.

1
dr
Jx2(3x2+2)1/4

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

arctan( x\é? ) 2 arctan( X\é? ]
3x 24277 2 4 | eos| ———5——= | EllipticE| sin| ——5—"—> |.yZ |3
2(3x2+2)1/4 2 , arctan[ x\é?)
cos —

Result (type 5, 32 leaves):

W 113 _ﬁ)
_(3x2+2)3/4 . 32 xhypergeom([4, 2},[2], 2
2x 8

Problem 233: Result unnecessarily involves higher level functions.

1
dx
Jx6(—3x2+2)1/4
Optimal (type 4, 91 leaves, 4 steps):



189 cos

2
arcsin[ x\é? ) arcsin[ x\é? ) y
63 ———— | EllipticE| sin| —————% |, 2 321 /4
(3242 7(a2+42) 7 @242 o 2 R 2 V2]
10X 40 x° 160 x
arcsin X\é?
160 _—
cos 2
Result (type 5, 49 leaves):
1 17[3] 3X
o [ [ 1}

18920 — 42 =82 —32 TwpERem 1 2 2] 2

160 (<32 +2) 7 640
Problem 234: Result unnecessarily involves higher level functions.

4
X
—— dx
J(3x2 12)
Optimal (type 4, 75 leaves, 3 steps):
y arctan ] arctan f]
1623 /% EllipticF 2 |3
x(3x2+2)1/4+2x3(3x2+2)1/4+ cos ipticF | sin NERNE
63 21 [
X 6
arctan 5

Result (type 5, 37 leaves):

/4 13773 _ﬁj
82 xhypergeom([z, 4],[2 ],

x(3:2—4) 32 +2)" " N 2

63 63

Problem 235: Result unnecessarily involves higher level functions.

X2
SR S
J(3x2+2)3/4

Optimal (type 4, 61 leaves, 2 steps):



arctan [ al \/? arctan \é?
x(3x2+2)1 /4 B 423 /4 cos 2 EllipticF | sin J2 |3
9 [ X 6
arctan 5
27
cos 2
Result (type 5, 30 leaves):
1 31731 32
2 e[ 1.2 [3}
2+ FYPEIBCOmM 1 50 | 2 T 2
9 9
Problem 236: Result unnecessarily involves higher level functions.
1
dx
Jx2(3x2+2)3/4
Optimal (type 4, 63 leaves, 2 steps):
2
arctan( ﬁ] arctan[ x\é?
i)' A 3 /4 | cos ———5——| EllipticF| sin 5 NEANE
2x
arctan( x\/?)
2
4 cos

2
Result (type 5, 32 leaves):

1/ 1.3773) .32
] (3x2+2)1/4 ~ 32 xhypergeom([ 7 },[2 ], 2 )
2x 8

Problem 237: Result unnecessarily involves higher level functions.
6

J(3x2—2)1/4 @

)1 /4

Optimal (type 4, 290 leaves, 7 steps):
32x (32 -2) 7 L 409 (3:2-2) " +2x5(3x2—2)3/4 L1285 (32 =2
1053 1053 39 1053 (V7 +/32 -2 )




L /4 2 1 /4
B 1 [1282l /4/005(2arctan( (32 -2) 2/ ]) EllipticE(sin[2arctan( (3:2-2) 2/ ]},
J)

o\ A3 /4 5 :
3159cos[2arctan( (3x2 22) 2

Z ) [ ﬁ]

2
\/3x2—2)
L /AL3 a2 o\ /A3
+ 1 T/ 642! A/cos[Zarctan[ (3x2 2) 2 )) EllipticF[sin[zarctan( (3x2 2) 2 J],
3159005[2arctan( (3x2—2) 2 / ])x ? ?
2
Z ) (7 +572) L JT]
<\/7+\/3x2—2)
Result (type 5, 64 leaves):
1 /4
3 /0 _gignum| -1 4 3% 11)73) 32
2x (2754 +202 +16) (32 —2)° +322 ( Slgm‘m[ t+ = J] thpergeom([rz}’[z]’ 2 ]
1053 1 /4
1053 signum( -1+ %)
Problem 238: Result unnecessarily involves higher level functions.
XZ
— dx
J(—3x2—2)]/4
Optimal (type 4, 264 leaves, 5 steps):
2x(32-2 4 sa(32-)'
15 15(\/7+\/—3x2—2>
22\ A3 a2 a2 o\ /A3
- ( lxz )1/4 3 [821 /4/cos[2arctan( (-3 22) 2 ]} EllipticE(sin(Zarctan[ (-3 22) 2 )),
-3x° =2 2
45 cos(2arctan[ )jx
2
g)(ﬁwsxz—z)/— = 2ﬁ]
(\/74-\/—3)(2—2)

— _ 1/4 3/4 2 ~ _ 1/4 3/4
i : 1 /4 42! /4/005[2arctan[ (32-2) 72 ]] ElliptiCF[sin(Zarctan[ (322 —2) 72 JJ,
45005(2arctan[ (—3x2—2) 2’ / )Jx 2 2
2



gjumm/ e
J_+J—3x27—2)

Result (type 5, 40 leaves):
1 1 3 322
2 3/q23/q " ([__ _i [__] ____]
2x (32 +2) (=1) vhypergeom| | o o | |

s5(-32-2) 7 15

Problem 239: Result unnecessarily involves higher level functions.

. r
J (32-2)°7" @

Optimal (type 4, 111 leaves, 2 steps):

/cos(Zarctan[ (3%—2;1/423 / sz EllipticF[sin[Zarctan( (3%—22)1/423 o ]) J—J(J—+m / (re) 2 AE

32 —2) A /s )]
) X

6cos(2arctan[ (
Result (type 5, 39 leaves):
3 /4
LA g 32 137(3] 32
2 ( mgnum( 1+ > )) xhypergeom[[z, i 23

3 /4
ZSignum( 1+ %)

Problem 240: Unable to integrate problem.

J(cx)7/2(bx2 +a)'

Optimal (type 4, 149 leaves, 8 steps):
ac(cx)? /2 (bx2 +a)1 /A I (cx)g/2 (bx2 +a)1 A

305 S5c
p)
s A arccot{ x\/\/—7 ] arccot[ x\;/_? ]
a - . a
5/252[1+§) (cx)3/2 cos — EllipticF | sin > N2 23 (bx2+a)l/4m

2

arccot[ x5 ] e
12 cos — \Ja ) » 2 (b2 +a) /"

2



Result (type 8, 111 leaves):

3
U « |V (@2 (b2 4a))
(1282t —2ab2 +5a2) (b2 +a) M Ver | L 2ap (22 (b2 +4)’)
60 52 (b2 +a)’
Problem 241: Unable to integrate problem.
J(bx2 va)'
Jex
Optimal (type 4, 102 leaves, 6 steps):
2
3 /4 arccot{ xﬁ] arccot[ xﬁ]
[l—i—ﬁ] (cx)3/2 cos fﬁ EllipticF | sin fﬁ N2 [Va b (bx2+a)1/4m

- +

arccot xﬁ] ‘
cos 2\/7 cz(bx2+a)3/4
Result (type 8, 73 leaves):
/4
a ac| (22 (b2 +a))
(b2 +a) "x J2(02x2(bx2+a)3)1/4 J
Jex Jex (b2 +a)’

Problem 242: Unable to integrate problem.

J (b2 +a)' 7

(cx)13 /2

Optimal (type 4, 151 leaves, 8 steps):
202+ 2R 4a)' a2 (b2 ra)

llc(cx)“/2 77ac3(cx)7/2 77a205(cx)3/2
2
3 /4 arccot[ xﬁ] arccot[ x\/F]
857 /2(1+ﬁ) (ex)372 | cos + EllipticF | sin fﬁ N e

arccot[ xﬁ]
77 cos —\/7 @ /208 (bx2 +a)3 A

2



Result (type 8, 110 leaves):

[J a2 pera)
2(bx2 +a)1/4(-2b2x4+abx2 +7a2) 4 77(12(6'2)(2 (bx2 +a)3)
77x5a206m C6H(bx2 +a)3 /A

Problem 243: Unable to integrate problem.
1 /4
J(ch/z(bx2+)/dx

Optimal (type 3, 246 leaves, 13 steps):

1 /4

3a205/2arctan[—1+ b V2 Jex ]\/7

_ac@xp/ibbfﬁwﬂlﬂ +(cﬂ7ﬂ(—bf+wﬂlﬂ I be+ﬂ)haJ?

16b 4C 64b7/4

LB AT fex Jﬁ 3a205/21n[\/?_ B AT Vex |, x (B e Jﬁ
(b2 +a) VT (b21a) " [FoTa

3a%C /2 arctan

* 64b7 /4 M 128 57 /4
/4
s Al e PLNINE | VT
i G0 A e
128 b7 /4
Result (type 8, 162 leaves):
3alx | ever (o2 +a)) (22 (b2 —a))
_x(-4bx2+a)(-bx2+a)1/4czm((-bx2+a)3)1/“+ 26 (22 (b2 -a)) " - ’ ’
166 (- (522 —a)?) " c(b2+a) A (b2 —a)?)

Problem 245: Unable to integrate problem.
1

Jm(bxua)l/“ &

Optimal (type 3, 59 leaves, 5 steps):

/A o /A T
arctan[ b/t 10;4 ] arctanh[ L 16;4 ]
(bx*>4+a) e N (bx*+a) e
B! /4\/? B! /4\/?

Result (type 8, 17 leaves):
1

Jm(bxua)l/“ &




Problem 247: Unable to integrate problem.

Optimal (type 4, 103 leaves, 4 steps):

1

dx
J (cx)3 /2 (bx2 —i—a)l /A

e ST s 5T
, 2[1 ﬁ]lﬂ cos[+] EllipticE[sin[+],ﬁ]ﬁm
c(b2+a) *ex ot xﬁ]

cos{ el we ) Ay

Result (type 8, 82 leaves):

2bx 1 /4
dx | ((b22 +a) &2
202+’ [Ja((bx2+a)czx2)l/4 )(( ah
acycx cycx (bx2+a)1/4

Problem 248: Unable to integrate problem.

J (C.X)3 /2 "
(b2 +a) 7

Optimal (type 3, 217 leaves, 12 steps):
1 /4 1 /4 1 /4

ac /zarctan(—l + b \/71\/;7 ]\/7 ac arctan| 1 + b \/71\/;? ]\/7 ac /zln[\/?— b \/7\/(;_)6/4 + x/b e V2
(-b2+a)' M N (-2 +a) M B (-bx% +a) J-b2 +a
g b /4 g5 /4 1655 /4

ac:’/zln[\/?-F b /4\/7\/T_x/4 + xVb e V2
.\ (-b:% +a) J b2 ta c(-b2+a) M Jex
16 5° /4 2b

Result (type 8, 84 leaves):

e(-bP+a) Mex | U4b(c2x2(-bx2+a))1/4 @

cycx (czxz(—bx2 +a))1 /4

2b

Problem 250: Unable to integrate problem.

x(—bx2 —|—a)1 A



Optimal (type 4, 131 leaves, 5 steps):

2
1 /4 [ arccsc[ x\/\/f J ] [ [ arccsc[ x\/\/f J J ]
St —— 4 2| BllipticE| sin| —— Y42
Cc(ex)? /2(-bx2+a)3 /4 ~ acS(—bx2+a)3 /4 . a 202(1 bxz) cos 5 EllipticE| sin 5 NN
3b
2er arccsc[ x\/?]
2 cos fﬁ b3/2(_bx2+a)1/4

Result (type 8, 90 leaves):

ax /
x(b2+a) AVex | Uzb(&f(-bxua))l/“ dx]gmw"z('b"z”))l 4

3b x(-bx2+a)l/4

Problem 251: Unable to integrate problem.
1

dx
J (cx)3 /2 (—bx2 +a)1 /4

Optimal (type 4, 85 leaves, 3 steps):

arccsc[ x/b ] 2 arccsc( x/b ]
Z[I—LJIA cos —\/7 EllipticE| sin —\/7 ,\/7 \/7\/;

i b 2 2
arccsc[ x\/?]
cos + cz(—bx2+a)l/4\/7
Result (type 8, 86 leaves):
2bx 1 /4

- dx | (Zx? (-b* +a
22 +a) U a (22 (b2 +a)) ] ( )

acyox eJox (-b2 +a) 7

Problem 252: Unable to integrate problem.

1
dx
J (cx)9 /2 (—bx2 +a)3 z
Optimal (type 4, 133 leaves, 7 steps):



2
3 /4 arccsc( X\/? ] arccsc[ X\/? ]
L 8b /2(1—L] (ex)3 72 | cos e ) EllipticF | sin e ) N

2(b2+a)' b (b2+a) b2 2 2

7 cos

7ac(cx)7/2 761203(Cx)3/2 [ arccsc[ xVb
2

—ﬁJJaS /26’6(-bx2+a)3 /A

Result (type 8, 160 leaves):
1 /4

4 p? 3\ 1 /4 3
1 /4 T b ((-b2+a)’) 7 (-E2 (b2 -a)’)
2 (b2+a) P b2 4a) (b2 +a))" [Laz(-czf(bxz—af) / J

+
7a2x3\/ﬁ(—(bx2—a)3)l /4c4 \/E(—bx2 +a)3 /4(—(bx2—a)3)1 /404

Problem 255: Unable to integrate problem.

Optimal (type 4, 103 leaves, 4 steps):

2
xy b xb
arccot[ ] arccot[ ]
clex)? /2 38(1+i)1/4 cos[—ﬁJ EllipticE[sin{—\/?],ﬁJ\/?m
b(bx2+a)1/4 ' arccot[ xﬁ]
—— [ 2 )

Result (type 8, 17 leaves):

Problem 256: Unable to integrate problem.

Optimal (type 4, 80 leaves, 3 steps):



2
| arccot[ xﬁ] arccot[ xﬁ]
2 (1 +ﬁ) cos + EllipticE| sin fﬁ N2 [ Vex
arccot[ xﬁ]
cos 2\/7 (bx2+a)1/4\/7\/7
Result (type 8, 17 leaves):
J MSA dx
(bx2+a)
Problem 257: Unable to integrate problem.
1
dx
J'(cx)S/2 (bx2 +a)5 /4
Optimal (type 4, 106 leaves, 4 steps):
2
| arccot[ xﬁ] arccot[ x\/?]
, 4(1+§) cos fﬁ EllipticE| sin + N2 VP Jex
- +
ac(b?+a) *ex mot[xﬁJ
cos —2\/7 a3/2c2(bx2+a)1/4
Result (type 8, 99 leaves):
j aX(ZbX2+a) i dx ((bx2+a)czx2)1/4
2 e
B (45 ] (b2 +a) 22)
azcm cycx (bx2+a)1/4
Problem 258: Unable to integrate problem.
1
dx
J(cx)—//2 (b? +a)5 /

Optimal (type 4, 129 leaves, 5 steps):
2 12b

+
5ac(cx)5/2(bx2+a)l/4 542 (bx2+a)l/4m




arccot[ x\/F] 2 arccot[ xﬁj
24b3/2(1+ﬁj1/4 cos fﬁ EllipticE| sin fﬁ N2 | Vex

5 cos
2

arccot[ x\/? ]
—\/7 a5/204(bx2+a)1/4

Result (type 8, 114 leaves):

H_ bx(14bx2 +9a) e ((bx2+a)62x2)1/4
3 a 1 /4
DI e U (xz+ b)((bxzm)&xz)
523 ox Syex (b2 +a)
Problem 259: Unable to integrate problem.
1
dx
J(cx)“/2 (bx2+a)5 z
Optimal (type 4, 154 leaves, 6 steps):
i 2 N 4b 3 8 b
9ac(cx)9/2 (bx2+a)1/4 9c12c3(cx)5/2 (bxz+a)1/4 3a3C (bx2+a)1/4m
2
| 4 arccot[ xﬁ arccot[ xﬁj
16 b° /2(1+ﬁ] cos 25 EllipticE| sin fﬁ N2 | Vex
+
arccot[ x\/?]
3 cos —2\/7 a7/zc6(bx2+a)l/4
Result (type 8, 127 leaves):
[J b’ x(10bx* +7a) & | (62 +a) 22) 7
4 a 1/4
2 (bx2 +a)3 /4(15b2x4—3abx2 +a2) n 3a (X2+ b ) ((bx2+a)52x2)
944 \ox Syex (b2 +a)

Problem 260: Unable to integrate problem.
1

dx
J (cx)3 /4 (bx2 +a)1 /




Optimal (type 5, 46 leaves, 2 steps):

1 /4
4(cx)1/4[1+ﬁJ hypergeom( l,l , 2 ,—E
a 8§ 4 8 a
c(bx2+a)1/4
Result (type 8, 17 leaves):
1
dx
J'(cx)3/4 (bx2+a)1/4
Problem 261: Unable to integrate problem.
(CX)5/4
7 /4 dx
(bx2+a)
Optimal (type 5, 49 leaves, 2 steps):
3 /4
4((:):)9/4 1+ﬁ) hypergeom 2,1 , 17 ,—ﬁ
a 8 4 8 a
9ac(bx2+a)3/4
Result (type 8, 17 leaves):
(cx)5/4
o, AN
(bxz—ka)
Problem 262: Unable to integrate problem.
1
dx
J(cx)3/4 (b2 +a)7 /4
Optimal (type 5, 49 leaves, 2 steps):
3 /4
4(cx)1/4[1+ﬁ] hypergeom([l,l},[g},—ﬁ
a 8 4 8 a
ac(bx2+a)3 z

Result (type 8, 17 leaves):
1

dx
J (cx)3 /A (bx2 +a)7 /A

Problem 263: Unable to integrate problem.
sz(bx2+a)l/6dx

Optimal (type 4, 247 leaves, 5 steps):



3ax(b§)l—j|-a)l/6 n 3)9(bxio+a)l/6 _ 1 333 /4612 (bxz—i-a)l/é(l

| a 1/3
-1+
b a 1/3 [ bx24—a:
40 b x( )
by’ +a _ a I/S—JT 2
[ ( bx* +a ) )
a 1/3 a T/3 4 2 /3
= 3 1+ ) ( )
a \'BY b +a [ 6 2) b +a b2 +a
— EllipticF 21—13 -— =
[ bx* +a J | — a 1/3 _/3 2 2 u 1 /3 2
b2 +a [1_(bx2+a) _\/T)
Result (type 8, 66 leaves):
2
[J TSR dx]((bx2+a)5)l/6
3x (4622 +a) (b2 +a) 7 406 (b2 +a)°)
_l’_
405 (b2 +a)*
Problem 264: Unable to integrate problem.
(b2 +a)'
x2
Optimal (type 4, 225 leaves, 4 steps):
1/6
_(bx2+a) + 1 (bx2+a)l/6(l
X a 1/3
-1+
3x( a )lﬂ (bﬁ+a)
/ 2
by’ +a [1_( a )1 3—ﬁ]
b2 +a
a 1/3 P T/3 P 2 /3
¥ i rrred BA oera) teera)
S (— EllipticF b ta 21-1J3 [—6——2) bx” +a bx” +a 33 /A
bl +a L 4 1/3—JT 2 2 u 1/3 J_z
(bxz—i-aj [1_(bx2+a) - 3)

Result (type 8, 52 leaves):



J b dx ((bx2+a)5)1/6
3 ((

_(bx2+a)1/6 i bx2+a)5)1/6
x (b2 +a)*
Problem 265: Unable to integrate problem.
J(bx2+a)1/6dx
4
b
Optimal (type 4, 247 leaves, 5 steps):
1 /6 1 /6
_(bx* +a) _ b (b +a) 3 1 2b(bx2+a)1/6 .
30 9ax WE
1+ 2
27ax | ——— % (bf—%a]
[bx2+aj (e VA A)
( [ bx* +a ] ]
1/3 T /3 2 /3
1 - “ +3 1+ 2 ) +( “ )
1 /3
B a EllipticF b2 +a 21T [_6__2) b2 +a b2 +a 3/
bx2+a 1 — a 1/3—\/T 2 2 a 1/3 2
(bf+a) [1_(bf+a) _J?J

Result (type 8, 69 leaves):

20 5\1 /6
| s [J— N de ((bx2+a) )
(b2 +a) " (b2 +3a) 27a (b2 +4a))

9°a (b2 +a)°

Problem 266: Unable to integrate problem.
1
dx
Jxé(bf+a)l/6
Optimal (type 4, 553 leaves, 9 steps):
853 x (b2 +a)° 7 L 2b (b2 +a)* " 82 (b2 +a)’ N 853 x

276 (b +a) /0  saX 94 27 a3 x 2 a 273 . 7/6( j a V5 J
> (bﬁ+aj (hg+ ) : [bf%wz] 3



. a 1/3+\/T 1+[ P ]13+[ P )23
1 /3
8b2[1—( a ) )EllipticF b2 +a y 21-1J3 |7 b2 +a b2 +a 33 /4
b’ +a | — a 13—\/T L a 1/3_\/?2
b +a [ (bx2+aj ]
1/3
-1+ 2
2 /3 ( )
81 a*x a (bx2+a)1/6 b t+a
bx* +a | a 1/3 JTZ
[ (bx2+a) }
+ ! 4b2[1
1/3
()
27a2x(Lj (bx2+a)1/6 bx” ta
bx* +a 1/3 2
() )
[bx2+a)
| a 1/3+\/T i P T 3+ P 2 /3
_[ a J1/3)Elli' bxz—l-a) _ (bxz—}-aj [bxz—i-a] [\/? \/TJ 1 /4
pticE 21-13 + 3
b +a 1_( a )1/3_ 5 [1 B 1 /3 \/?2 2 2
b +a _(bx2+a) - }
Result (type 8, 58 leaves):
(b2 +a)° 70 (4002 —30ab 2 +27 ) 16 b3 “
h 3.5 + 3 1 /6
1354 81a® (bx* +a)
Problem 267: Unable to integrate problem.
1
J(bx2+a)5/6 .
Optimal (type 4, 212 leaves, 3 steps):
1/3
1 — a +V3
1/3
! 33/4(bx2+a)1/6(1—[ a ] ]EllipticF b’ ta — 21
a 1/3 bx2+a 1_[ a ) _\/?
-1+
bx[ a Jl/?a (bxz_i_a) bx2+a
b +a u 1/3 2
1 - -3
[ (bxz—i—a] \/—J



4 a 13+ a 2 /3
T [g_Tz] [bxz—i-a] 1[/3bx2+a)
[1_(bxza+aj _ﬁ]

Result (type 8, 11 leaves):

Problem 268: Unable to integrate problem.

1
sz(bx2+a)5/6
Optimal (type 4, 231 leaves, 4 steps):
1 /6
_(bx2+a) _ 1 2(bx2+a)1/6(1
ax a 1 /3
-1
341)(:(———61———)1/3 " [bxz%—a)
b2 +a PN 2
1 - -3
[ ( bx* +a ) J__J
1/3 T /3 2 /3
1 - a 3 1 a a )
_[ a )1/3)E111 . bx2+a) T3 ~ [E__zj +(bx2+a) +(bx2+a 3 /4
pticF ,21-13 3
bx* +a | — a 1/3_ 3 2 2 [1 4 1/3 \/TZ
bx* +a _(bf+a) - J
Result (type 8, 58 leaves):
2b 5 1 /6
- de | (b2 +4a)’)
B (bx2+a)1/6 i J 3a((bx2+a)5)1/6 J
ax (b2 +a)* "

Problem 269: Unable to integrate problem.

1
Jx“ (bx2 +a)7 /%

Optimal (type 4, 546 leaves, 9 steps):



3 ~ 40 B2 x 1002 +4)° " 206 (02 +a) 40 b2 x
ad (b2 +a) 0 0a (b2 +a) 3477 Va’x 9a2[bx2a+a12/3(bx2+a)7/6(1_[bx2a+a]1/3_ﬁ]
a 1/3 P T/3 P 373
40b(1—[bx2a+aJl/3)EllipticF 1(bx2a+“§l/s+g,211ﬁ Jz 1+[[1bxz(+“l }[/3’”‘2;“}2] 33 /4
N b* +a ( a )1 3 b’ +a
P a 2/3 L)1/ o b2 +a
27 &? [bx2+aJ (bx* +a) (1_(bx2"+a)1/3_\/?]2
- ! — 20b(1
2x(bx2a+a)2/3(bx2+a)1/6 ! (bx2a+aj

1 —

1/3 P T/3 P 2 /3
_[bx2a+aJl/3)EllipticE 1_(bx2+aJ +\/\/i’211ﬁ /1+(bx2+aj +[bx2+a] [JZF+J27J31/4

Result (type 8, 66 leaves):

(62 +a) (c1362 +34)
9435

Problem 270: Unable to integrate problem.

JxG (b)c2 —I—a)p dx
Optimal (type 5, 36 leaves, 2 steps):

A (b +a)”phyperge°m( Rl %)

Ta
Result (type 8, 15 leaves):



Jxé (bx2 +a)p dx

Problem 271: Unable to integrate problem.
Jx7 /2 (bx2 +a)pdx

Optimal (type 5, 36 leaves, 2 steps):
2x9/2 (bx? +a)1+phypergeom([1, 14—3 +p],[ 13 ], —ﬁ)

4] a
9a
Result (type 8, 15 leaves):
Jx7 /2 (b)c2 +a)pdx
Problem 272: Unable to integrate problem.
Jﬁ (b? +a)f dx

Optimal (type 5, 36 leaves, 2 steps):

2402 ) Topren 1.7 02} [ 1] -4 )

3a
Result (type 8, 15 leaves):
[VF (62 +a) ax
Problem 273: Unable to integrate problem.
J (b2 +a)"
¥ /2

Optimal (type 5, 36 leaves, 2 steps):
2 (ba? +a)]+phypergeom[ [1, . +p], [—%}, —ﬁ)

4 a
5ax5/2

Result (type 8, 15 leaves):

J (b2 +a)"

Iy /2

Problem 274: Unable to integrate problem.



J-(cx)m (b? +a)? dx

Optimal (type 5, 64 leaves, 2 steps):

(Cx)1+m(bx2 +a)phypergeom[ [ -p, 1 + ﬂ]’ [% + % ]’

2 2

p
c(l+m) [1+—2§ij

Result (type 8, 17 leaves):

J(cx)m(bxz +a)’ dx

Problem 275: Unable to integrate problem.

Jx‘g_zp (b2 +a)’ dx

Optimal (type 5, 49 leaves, 2 steps):

x172p (bx2 +a)1+phypergeom([—i, 1], [—i —p], -

2 2

a(7+2p)

Result (type 8, 19 leaves):

Jx‘g_zp (b2 +a)’ dx

Problem 277: Unable to integrate problem.

Jx_l_zp (b2 +a)’ dx

Optimal (type 5, 45 leaves, 2 steps):

(bxz—l—a)“rphypergeom([1,1],[1——p],—2;xi

|

2apx*P

Result (type 8, 19 leaves):

Jx_l_zp (b2 +a)’ dx

Test results for the 96 problems in "1.1.2.3 (atb x"2)"p (c+td x"2)"g.txt"

Problem 8:

Result more than twice size of optimal antiderivative.

J (b2 +a)°
(d2 +c)’



Optimal (type 3, 93 leaves, 4 steps):

(-ad+bc)2 (ad +5bc) arctan

b (-3ad+2bc)x N BPx  (-ad+bc)’x
e 3d® 2cd® (dd +c¢) 28247 /2

Result (type 3, 204 leaves):

( xd j 3 [ xd
arctan a 3 arctan
b 3b%ax 203 cx xa 3xa’b 3cxab? Axb Ved N
> T T3 7 h 2 LA + +
3d d d 2e(d?+¢) 2d(dP+c¢) 28 (dxP+c¢) 24 (dx +¢) reded 2dJed
9carctan( jab2 562arctan( xd ]b3
Ved i Ved
2d>[cd 2d3\[cd
Problem 9: Result more than twice size of optimal antiderivative.
J(bx2 +a)’
3 dx
(dx24—c)

Optimal (type 3, 116 leaves, 5 steps):

3(-ad+bec) (4023 + (ad+bc)2)arctan[ x/d J

Px _ _(cad+be)’x | 3(-ad+be)’(ad+3be)x c

& aed (dR +c) 8 d (d +c) 8 2 d /2
Result (type 3, 265 leaves):
&+ 3dea’ " 3C b 15 a b? 4 9cxX b 5xa’ _ 3xd?b _ 9cxab?

A 842 +c)2 ¢ 8(dl+c)le 8d(d+e)’ 8 (d+c)’  8(dR+c) e  8d(dl+4c)’ 8 (dP+c)

3mcmn( xd ]a3 3ammn[ xd ]azb 9amwn( xd )ab2 15cmcwn[ xd }b3
7Exb N Jed n Jecd N [ed ~ Jod

8% (d* +c)’ 82\ cd 8dcycd 84> \cd $a°cd
Problem 11: Result more than twice size of optimal antiderivative.
J (d2 +c)
2 dx
(bx2 +a)

Optimal (type 3, 92 leaves, 4 steps):

(-ad+bc)? (5ad+be) arctan xﬁ]

f(—Ead+3bch+_fx3 (—ad+bcﬁx a

b3 352 2ab3 (b2 +a) 243 2p7 /2




Result (type 3, 204 leaves):

542 arctan( )d3 9aarctan[ )cd2

P 2dax 3d*cx xd?d® 3xacd® 3xAd xe Jab Jab

2 s T o T 2 - +
3b b b 203 (b2 +a) 202 (b2 4a) 2b(bx*+a) 2a(b®+a) 203Jab 202 ab

3 arctan( ]czd arctan[ ]03
4 Jab Jab
2byab 2a+ab
Problem 12: Result more than twice size of optimal antiderivative.
J(dx2+c)5
3 dx
(bx2+a)
Optimal (type 3, 178 leaves, 5 steps):
d3(6a2d2—15abcd+10b262)x+d4(—3ad+5bc)x7’ +d5x5 N (-ad +bc)x (-ad+bc)* (17ad +3bc)x
» 3p* 560 44b’ (b2 +a)? 8a*b (bx® +a)
(-czd+bc)3 (63a2d2+14abcd+3b262)arctan[ xﬁ]
+ Ja
8aS 2 pll /2

Result (type 3, 483 leaves):
PP _dxra  5d¥Pc  6dFdx _15dlacx 108 Px 18P 65dxed 450X > 2533
55° bt 36 b’ bt b’ 86 (b2 +a)’ 803 (b2 +a)’ 46 (b2 +a)’  4b(bF +a)’

4 5 ctd i 3bC e 4 15a*xd’ _ 554 xcd i 3582xFdP _ 15axc d* _ 5xctd
8 (b2 +a)a 8(b2+a)d® 8B (b2 +a)’ 8B (b2 +a)’ 4B (b2 +a) 42 (b2 +a)  8b (b2 +a)’

63a3arctan[ bx ]dS 175a2arctan[ bx ]cd4 75aarctan[ bx j62d3 ISarctan[ bx )chz
4 5x¢ _ Jab i Jab . Jab 4 Jab
8 (b? +a)a 865 ab 864 ab 4b3ab 4>Jab
Sarctan( ]c4d 3 arctan[ JCS
4 Jab i Jab
8ba+ab 8a*\Jab

Problem 17: Result more than twice size of optimal antiderivative.

Vb2 +a e
dx* +c
Optimal (type 3, 66 leaves, 5 steps):



arctanh[i Jb arctanh[x—‘_ad—i_bc]\/ -ad+bc
Jbx* +a . \/?\/bx2+a
d dJe
Result (type 3, 931 leaves):
\ -ed ]
2 2by - -
N cd (x d ad—bc
x— d b+ +
d d d
24 -cd
by -ed +b(x——‘_6d) 2 2b+ -cd (x / ~cd )
T 4 d_) . (x_\/—cd ) - d_) , ad—bc
\/7 d d d
+ 2d
2b-cd (x 'Cd ) 2 2b-cd [x V ed )
2(ad—bc) 4 /ad bc b d +ad—bc
In d d d d
. —cd
_ d
zm ad bC
2b-cd ( 'Cd ) 2 2b-cd [x V ed )
(ad—bc) ad bc —cd d ad—bc
+ 2/ b+ -
d d d d
In bc
. —cd
4 d
2 od d / add be
\ —ed ]
2 2b+ -cd
[x_'_\/—cd] . ¢ ( d L ad—be
_ d d d
24 -cd
by ced +b( +aed j 2 zbm( J ~ed j
d d \ —ed d ad—bc
Jb In + X+ b +
\/7 d d d
_|_




2 (ad—be) 2b“_0d("+ ) ad— b/

be

c
d d d d
In a
—cd
x+
4 d
ZJ___- ad bc
V -cd )
2by -cd + — 2 2by -cd +
2 (ad—be) ¢ (x ) ad be —cd . ¢ [x d L ad—bc
d d d d
In
—cd
_l’_
Y ed d /addbc
Problem 19: Result more than twice size of optimal antiderivative.

J (b2 +a)*”
(d +c)’

Optimal (type 3, 93 leaves, 4 steps):

Problem 22:

3a mcmnh[ xy-ad+be
JF_\/bx24—a

32
x(bx2+a) n

3axdbx2+a

4c(dx2+c)2 805/2\/ -ad+bc Scz(dxz‘i‘c)

Result (type ?, 9058 leaves): Display of huge result suppressed!

Result more than twice size of optimal antiderivative.

J(bxz +a)’ "

dx
dx* +c

Optimal (type 3, 131 leaves, 7 steps):

x(bx2 +a)3 /2

(15a%d> —20abcd +8b> ) arctanh[ i]ﬁ (-ad+bc)’ /zarctanh[
Jbx* +a

xy -ad+bc
VF_\/bx24—a

4d

+

8 &5 - e

_ b(-Tad+4bc)xbx* +a

8 d?

Result (type ?, 3052 leaves): Display of huge result suppressed!



Problem 23: Humongous result has more than 20000 leaves.

J(bx2 +a)’ 2

dx
(dx2 +c)5

Optimal (type 3, 221 leaves, 6 steps):

dx (b2 +a) L (Tad+8be)x (b +q)* 2 L 5a(-Tad+8bc)x (b4 +a)* 7

xy -ad+bc
J:?wlbxzﬁ—a

54 (-7ad+8bc) arctanh[

8c(-ad+be) (d+e)t 482 (-ad+be) (dP +¢)’

N 54 (-Tad+8bc)xybx* +a
128c* (~ad +bc) (dx* +¢)
Result (type 2, 28624 leaves):

192 (-ad+bc) (a’x2 +c)2

Display of huge result suppressed!

Problem 24: Result more than twice size of optimal antiderivative.

+
1282 72 (-~ad +be)3

Vb +a (dxz-l-c)3
Optimal (type 3, 143 leaves, 5 steps):
(3a2d2—8abcd+8b2c2)arctanh[x—‘_ad—i_bcJ
JeJbP+a ) dxbx* +a _ 3d(-ad+2bc)xbx* +a

852 (-ad+be)S /2
1814 leaves):

d¢(-ad+be) (d? +c)?
Result (type 3,

82 (~ad +bc)? (dx* +¢)

2 2b+ -cd (x-— —cd )
3 (x_ J=cd ) - d_) , ad—bc
d d d
162 (ad—be) [x— y ;d ]
2b+ -cd [x-— / ~cd ] 2 2by -cd (x-— / ~cd )
2 (ad—bc) d ad—bc -cd d ad—bc
+ +2 [ 225 x— b+ +
d d d d d d
3by -cd In
\ -cd
YT

162d (ad—be) | @



J=7 ) _me[HJ;zc_dJ ad—be
Y =sy +

d d d
16 (ad —be) (x+V dc‘l)
7)., e 7 [ 5
J-cd 2 2b
2 (ad—be) ¢ [x+ d ad—be —cd B L ad—be
3by -cd In d d d
—cd
4
162d (ad—be) “d;bc

2 2bm(x— oed

26 cd
2(ad=be) ¢ ( J ad be - d J+ad—bc
d d d d

—cd
4

16y =cd & | “d;b"
2 2b\/ —cd (x—i— v —cd

-cd
2b—cd
2 (ad—bc) ¢ (H J ad be d J+ad—bc
d d d

—cd
4

16ycd & | “d;bc

/[xﬂ]2b+2bm(X\/7j 4 ad—be _3b\/[xﬂ]2b+2bm(X\/7j L ad—bc

d d d

31ln

31ln

2
16y -cd ¢ (ad —bc) [x— —ed ] 16c(ad—bc)2[x— ;d ]



-C
26 cd od | x—
2 (ad—be) C( ) ad be et Ty ) ad—be
d + d b+ d L
357 1n

—cd
d

16y -cd (ad—bc)? /%
2b-cd 2 2byed | x— L4
2(ad—bc) ad bc d ad—bc
+ b+ +
d d d d
bln

—cd
d

16y -cd ¢ (ad—bc) | @

TR 2’”‘“’(” ?fdj d—b =\ zb\/—-cd(xﬂ;;dj .
[x+—c]b— + £ < 3 [x+—c]b— + £ <

B d d d d d d
2
[~ V -cd
l6v-cdc(ad-—bc)[x4———jlij 16c(ad-—bc)2[x+- d ]
-cd V -cd
2b-cd 2 2bcd
2 (ad—bc) ‘ (x+ ) /ad be / —cd . ¢ [X+ ) L ad—bc
36%1n d d d
x + _Cd
N d
16y =cd (ad—bc)? /%
—cd \ —ed
2bcd z 2by=cd | x+ YL
2 (ad—bc) ‘ (x ) ad— bc/ . ‘ (x d )+ad—bc
i d d +2 d d
—cd
N d

16 =-cd ¢ (ad—bc) | @

Problem 29: Result more than twice size of optimal antiderivative.



1
J (b2 ta) (aP+e) 2

Optimal (type 3, 67 leaves, 3 steps):
barctan[ X ad+be
i) i
(-ad+be)3 2 Ja c(-ad+be)JdP +c

Result (type 3, 627 leaves):

b )__ad—bc
b b

2> 2dy-ab [x— V-ab
2J=ab (ad—bc) d[x— v -ab ) +

> 24y ab (x— v -ab ]
2(ad—bc)c d(x_—‘l_ab) + b ad—bc

b ) ad—bc

Jz 2d\-ab [x— Jrab
+

2 (ad—be) b J ad—bec ( b
- 2 - = d — —
b + b +2 b * b b b
bln
. -ab
N b
2J=ab (ad—bc) /-%

N b

b ] ad—bc

]2 2d\-ab (x+ Voab
- b b

b ) _ad—bc
b b

2 2d\y-ab x+m
—ab)_ (



) 2dm[x+ Joab

\J -ab
> 2dy-ab
2(ad—bc) b ]+2 —ad=bc | (. b | ‘ [x+ B
b b b b b b
bln
-ab
x+ b

2J=ab (ad—bc) | —%

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

(bx2 +a)2\/dx2 +c
Optimal (type 3, 84 leaves, 3 steps):
(-2ad +bc) arctan[x—‘_ad—i_bc
ﬁ\/dxz—l-c i bxydx* +c
2832 (-ad +bc)? 2a(-ad+bc) (b2 +a)

Result (type 3, 822 leaves):

\/—ab)
> 2dy=ab | x—
d(x_\/—aijr ¢ (x b )  ad—bc
) b b b
4a(ad—bc) [x——v_;lb]
\/—ab] [ \/—ab)
2dJ=ab |x— > 2dy=ab | x—
2(ad=be) | ¢ [x b ) ., [Cad=bc d[x_\/—abJ_i_ U s ) ad—be
= b b J b b b
x_\/—ab
N b
4ab(ad—be) —“d;bc
\/—ab]
> 2d4y~ab
J-ab “ [H b ad—be
d\xt - b b




-a
2d~ab
2(ad—bc) 4 [H ] ad be —ab Yt J_ad—bc
b b b b

d+ -ab In
—ab
B b
4ab(ad—be) | - “d;b"

J_b de[

2d-ab
2(ad=be) | “ ( J ad be L N ]_ad—bc
b b b b

In
—ab
B b
\/— ad be
N -ab ]
2d"a 2 2dJ=ab
2(ad—be) (H J ad be —ab B “ [H b _ad—bc
b b b b
In
—ab
N b

Problem 31: Unable to integrate problem.

Optimal (type 4, 464 leaves, 6 steps):

x(—bxz—i-a)z/3 B X
6a(bx2+3a) 6a(—(—bx2+a)l/3+al/3(l—\/?))

1/3
+ ! [(a1/3—(-bx2+a)l/)Ellpt1cF -(-bx2+a)1/3+a1/3(1+\/?) 21
2 A d B B (b2 +a) ") (-b2+a) P +a A (1=-y7)
O e Pra AT




_I\/?]/az/3+al/3(—bx2+a)l 3+(—bx2+a)22 . 33/4ﬁ]— 1 [(a1/3
(-(-b2+a) P +a A (1-y7)) 12a2/3bx/— A B (b2 ta) )
(-

—bx2+a)l/3+a1 /3(1 —\/T) )2

. LAY (b2 +a) P ra A (14T ~ PB+ad B (-b2+a) P+ (b2 +a)” (6
(-62% +a) )ElllptlcE[ oita) P ra /3(1—JT)’21 Iﬁ] (v sa) P ad B (1— 7)) ( 2

+£j31/4J

2

Result (type 8, 24 leaves):

J (-b2+a) "

(b2 +3a)’

Problem 32: Unable to integrate problem.
2
[(-b2+a) 7 (b2 +30) ax
Optimal (type 4, 505 leaves, 8 steps):

285123 x (b2 +a)> > L 14256a%x (-b? +a)’ " 306ax (b2 +a)*”  3x(-b2+a) " (b2 +34)
8645 6175 475 25

_ ( ( x2 11)404861 xl /3( \/_)) + 1 [3801633 /4a13 /3(611 /3_(
8645 -bx" + + 3 A BB 1/3

¢ 8645bx/- ( ( b ta ) )

-(

b +a) P rad A(1-47))

J3 vz 2/3+al/3 b2 +a) P+ (b2 +a) "
L3, 1A 2
(-b +a) +a ( J?))

(b +a) P ra A (1+F) e
—ﬂbﬁ+aﬂ/—ﬂﬂﬁ(l f?)

b2 +a) ) EllipticF[

- 1 [5702431 A3 (A= (-b2+a)'

8645bx/— A BB = (b2 +a) ")
(<(62+a) P 4a A (1-yT))

(b2 +a) P A (14T 2I—Iﬁ] PP 1d B(-b2+a) P+ (b2 +a)” (J? +ﬁ]
(b2 +a) P rd A (1-yF) (-(-b2+a) P a2 (1-y7))° S
Result (type 8, 63 leaves):

32 (~1729 525 — 11011 a b2+ — 6055 b2 +66315a3) (-b2 +a)> "> +J 38016 a*
43225 8645 (b2 +a)'

) EllipticE[




Problem 33: Unable to integrate problem.
[(b2+a) " (622 +30) ax

Optimal (type 4, 480 leaves, 7 steps):

1800 % x (-b2 +a)> L 180ax(-b2 +a)’ " _ 3x (b +a)t B 7200 &3 x
1729 247 19 1720 (- (=62 +a)' 7 +a' A (1 -y3))
+ ! [240033 A0 B (a A= (b2 +a)

1729bx/_ ! A(a" A= (b2 +a) )
(-(-b2+a) P wa A (1=y7))°

(b2 ra) P rd A (11T AP +d B(-b2+a) P+ (b2 +a) "
3)Elhme[ -(-bx2+a)1/3+al/3(1—JT)’ZI_IJ?]J7 (-(-b2+a) P 4aB(1-y7))°

- ! [36003‘ A0 (A= (b2 +a)'

1729bx/_ a' A (a" A= (b2 +a) )
(-(-b2+a) P +a A (1-y7))

3 . —(—bx2+a)1/3+a1 /3(14_\/?) ~ a2/3+a1 /3(—bx2+a)1 3+(-bx2+a)2 3 /e /T
)ElllptlcE[ (bera) Paa Aoy IJTJ i P ad AG ) [ -+ )

Result (type 8, 52 leaves):

3x (=91 6254 — 238 a b2 +92942) (-b2 +a)> > +J 2400 & "
1729 1729 (b2 +a)' />

Problem 34: Unable to integrate problem.

(-b2 +a)> "
—— dx

bx*+3a
Optimal (type 4, 583 leaves, 7 steps):

1/3.7/6 x\b
_3x(-bx2+a)2/3 4 96 ax +42 ‘ arCtanh[ al /6(a] /3+21 /3(-bx2+a)1/3) ]
7 7(—(—bx2+a)1/3+a1/3(1—\/?)) \/F
42! /3a7/6arctanh[—xﬁ 42! /3a7/6arctan[ a! /6(a1 /3_21 /3(—bx2+a)1/3)ﬁj\/? 42! /3a7/6arctan[ \/Tﬁ]\/?
a X\/? + x\/?

— -

3Vb 3Jb 3Jb



2B AAB(d B = (-b2+a) /S)EnipticF{ (b2 +a)' P a4 (14 F) 21
—(—bx2 —I—a)1 /3+a1 /3(1 —\/?)

/ aB(a B (-b2+a) ")
(-52+a) P a4 (1-y7))°

Iﬁ J_/ 7P 1a P ra) 1 (o sa) j+ ! [4831/4a4/3(a1/3
bx2+ 1/3+a1/3(1 \/T))z 7bx/— al/3(al/3—(—bxz—l-0t)1 3)
(-(-b2+a) a1 —m)z
(-b +a) 7 +d! ALyT) 2 +ad B(-bl+a) P+ (b2 +a)” Jz
“ o) )Elhme[-(-bx2+ A A —yE) Iﬁ] ((b2+a )1/3+a1/3( -3)) [ )

Result (type 8, 54 leaves):

_3x(—bx2+a)2/3 e 16a (2622 —a)
7 b(x2+3—a)(—bx2+ )L
b a

Problem 35: Unable to integrate problem.

J (b2 +a) "

(b2 +3a)’

Optimal (type 4, 593 leaves, 7 steps):

1/3 41 /6 arctan x\Jb
2x(-bx2+a)2/3 _ 11x . ? et h[ al /6(611 /3+21 /3(-bx2+a)1/3) ]
3(6243a)  3(-(-b2+a) P Ha A (1-yF)) V5
21/3a1/6arctanh[x\/?] 21/3a1/6arctan[ al/é(al/3_21/3(_bxz+a)1/3)\/? \/T 21/3al/6arctan[—\/?\/7]\/T
. 7 ) N ) N
3Jb 3Jb 3Jb
114! /3(a1 /3 (-bx2+a)1/)ElhptlcF[ —(—bx2+a)l/3+a1 /3(1+\/?) ,21
B (d B (b2 +a) ") —(—bx2+a)1/3+a‘/3(1—\/?)
/ (-(-b2+a) P4 A (1-yF))°
Iﬁ] / AP +a B(-bP+a) P+ (b2 +a) 33/4}_ I [nal A(a
(-2 +a) 1/3(1 ) 6b/_ o A = (b2 +a) )
(-

b2+a) P rad A(1-yT))’



. LAy (bR ra) P rad AL +yT) 2P +d B (b2 +a) Pt (b2 +a)" (VT
(-bx* +a) )ElhpncE[ (bl ra) P /3(1—JT)’21 IJT] ((blta) Psa A(1—yT)) ( 2

2

+£J31/4]
Result (type 8, 24 leaves):

J (-b2+a) "

(b2 +3a)*

Problem 36: Unable to integrate problem.

(b2 +3a)"
1/3 dx
(—bx2 +a)
Optimal (type 4, 527 leaves, 8 steps):

_1552608a3x(—bx2+a)2/3_36288a2x(—bx2+a)2/3(bx2+3a) 18ax (-b2+a)’ " (b2 +3a)  3x(-b2+a)’ " (b2 +34a)°

43225 6175 19 25

B 37946/88 a*x L 1 1264896 33 /4413 /3 (41 /3 — (
8645 (- (=62 +a)' P +a' A (1-3 /(a5 7
(-(b2+a) P va A (1=7)) Wx/( (@ (i) )
(

b2 +a) P A (1-yF))’

e 2/3+a1/3 b2 +a) P+ (b2 +a)”
LA L 1A (q 2
(-b2+a)' P +at B (1-y3))

Ay e (b2 k) Pl A (14T
b2 4a) 3)E111ptlcF[ (02 +a )1/3 a5 (1 _\/_)

- ! [189734431/4a13 A(at A= (b2 +a)'/

8645bx/- d A B=(-b2+a)' ")
(-2 +a) P 4a A (1-y7))

(b2 +a) P+ A (1+JT) 21_”?]/612/3szl/3(—i)x2+a)1 Y4 (-bP+a)” " [JF +ﬁ)]
(b2 +a) P +a A(1-yF) (<(-b2+a) P B (1-y7))°
Result (type 8, 63 leaves):
30 (17296°28 +29211 a b2 +213255 2 b2 + 941085 43) (-5 +a)> " +J 1264896 a*
43225 8645 (-bo2 +a)' />

) EllipticE[

Problem 37: Unable to integrate problem.



(b2 +3a)’
1/3 dx
(—bx2 +a)
Optimal (type 4, 473 leaves, 6 steps):

) 198 ax (b2 +a)> " B 3x(-b2+a)> (b2 +34a) B 3240 % x
91 13 o1 (-(-b2+a) P 4a B (1-yF))
(. 1AL 1/
+ ! 108033 a7 /3 (! /3—(—bx2+a)1/3)EllipticF[ ( bx2+“)1/3+“1 3(1+ﬁ),21
-(-bx*+a) +al/3(1—\/?)

2

91bx/ a' A (a" A= (b2 +a)' )
(-b2+a) 7+ A (1-73))

_ 2/3+al/3 bx2+a)1 3 (bxz+a)2 :
I\/_ \/—/ bx2+a)l/3—|-a1 /3( \/T))z

— [162031 /4a7 /3(al /3_ (-bx2+a)1/3)ElhptlcE[ —(—bx2 +a)i;z+al /3(1 +\/T) 21
/ a1/3(a1/3—(—bx2+a)1 ) ~(-b2+a) P +a" B (1-yF)
91bx | -
( (—bx2+a)1/3+a1/3(1—\/?))2
_IﬁJ/a2/3+al/3(-bx2+a)l 3—|-(—bx2+a)2 . [\/? +\/7]]
(—(—bx2+a)l/3+a1/3(l—\/T))2 2 2

Result (type 8, 41 leaves):

3x (762 +874a) (b2 +a)> > +J 1080 &2 “
91 (b2 +a)' 7

Problem 38: Unable to integrate problem.

1
dx
J(—bx2+a)1/3 (b2 +3a)

Optimal (type 3, 136 leaves, 1 step):
arctanh( xﬁ ]21 /3 arctanh[ ﬂ ] 2! /3 arctan[ a! /6 (al & —2! & (—bx2 +a)1 /3) \/? 2! /3\/T

al/é(al/3+21/3(—bx2+a)1/3) _ a i x\/?

445005 1245 12450
arctan[MJZ1 /3\/?
+ x5
124555

Result (type 8, 24 leaves):



1

J (<62 +a)' " (b2 +3a)
Problem 39: Unable to integrate problem.
J b2 +3a
(b2 +a)* "
Optimal (type 4, 447 leaves, 5 steps):
6x 9x 1

dx

+
(-b2+a) 7 (b2 +a) P ra A (1-yF)

(3a1 /3(a1 - (—bxz—i-a)]/

bx/— al/3(al/3—(—bx2+a)1 3)
(-

—bxz+a)l/3+a1 /3(1 _\/?))2

3o =(b2+a) P d A (1+4F)
)ElhptlcF[ _(—bx2+a)1/3+"1 /3(1 _\/T)

" : (9“1 7 (d /3_(‘bxz+a)l/3)EllipticE[
2bx/— a1/3(a1/3—(—bx2+a)1 3) 2
(-(-b2+a)' 7 +al A (1-y7))
P rad Bbl+a) P (b2 +a)” (V6 VT 1/4]
—I\/? . .
J/ (‘('bx2+a)1/3+a1/3(1_ﬁ))2 [ 2 2 }

Result (type 8, 22 leaves):
bx’ +3a

J(-bxz +a)t

a? /3+a1 /3(—bx2 —i—a)1 3—|- (—bx2 +a)2
,2I—IJT]J7
/ (-(-b2+a) P +a A (1-y7))°

3
33 /4]

—(—bxz—i-a)l/3-l—a1 /3(1 -I-\/?)
—(—l)xz—i-a)l/3-|-411 /3(1 —\/T)

,21

Problem 40: Unable to integrate problem.
1
dx
J(—bx2+a)4/3 (b2 +3a)

Optimal (type 4, 615 leaves, 8 steps):

X I X i X
28 (-b2+a)' 7 242 (b2 +a)' P (b2 +3a) 128 (-(-b2+a) P +a A (1-4F))

V/6( 1/3_ ol /3 (. 1/3
arctanh /b WE ]21 /3 arctanh[£]21 /3 arctan{a (a 2 (bx2+a) )\/T 2! /3\/?
n a1/6(a1/3+21/3(—bx2+a) ) . a n xJb
3247 5 9647 65 96a'7 /0B



arctan[ M ] 2! /3\/?

x\b
96(117/6\/7
— 1 [(al /3—(-bx2+a)1/3)EllipticF[ -(-bx2+a)i2+a1 /3(1_'—\/?),21
s B (b2 +a) ) (b2 +a) P +a B(1-y3)
B T ) Paad AT )
—I\/?)/ a2/3+a1/3(—bx2+a)1 3+(—bx2+a)2 . 33/4\/7] n 1 [(al /3
(-(b24a) a2 (1-y7))° z4as/3bx/- A A (b2 ta) ")
(—(—bx2+a)l/3+a1 /3(1—\/?))2

e LAY (b2 +a) P ra A (14T ~ PB+ad B(-b2+a) P+ (b2 +a)” (V6
) )Elhme[—(—bﬁ+a>1/3+al/3(1—m’21 Iﬁ] (i) a5 (7)) &

_|_

2

+£j31/4J

Result (type 8, 24 leaves):

1
dx
J (-b2+a)* " (b2 +3a)

Problem 41: Unable to integrate problem.
.

1
dx
J(cb2+3a) (b2 +a) "

Optimal (type 3, 134 leaves, 1 step):

arctan[ xﬁ ]21 /3 arctan ﬂJZI /3 arctanh[ a! & (al & 2! & (bx2 +a)1 /3) \/T 21 /3\/?
al/é(a1/3+21/3(bx2+a)1/3) _ \/7 _ xﬁ
44585 124805 12455

arctan M 1/3
i t h[ NG jz J3

124555
Result (type 8, 24 leaves):

1
J (-b2+3a) (b2 +a) " @




Problem 42: Unable to integrate problem.
1
J 1/3 dx
(-2 +3) (2 +1)

Optimal (type 3, 77 leaves, 1 step):

X J W 13y =
arctan(x) 2! /3 arctan( 142! A2 +1)! /3 ] 2 arctanh[ 73 ] AENE arctanh (1-2 (x2x+ ) 7)) V3 )21 /33
_ 12 4 - 12 - 12

Result (type 8, 19 leaves):
1
J 1/3 dx
(-*+3) (P +1)

Problem 43: Unable to integrate problem.

3—x
dx
J(-£+1)1/3(x2+3)
Optimal (type 3, 70 leaves, 1 step):
J3 2B +1)2 AT 1/
- + 32
(2 +3)2' A 3m2! A0 At )22l A +ar0tan 3 3(1-0)' 7 3
4 4 2

Result (type 8, 24 leaves):

3—x
J(-)@H)l/3 (2 +3) o

Problem 44: Unable to integrate problem.

Optimal (type 3, 105 leaves, 1 step):

1/3 _ 53?2 16 (1/3 N1 /3
arctanh (a + (bx2 a) ) Jﬁ arctanh( /b ]\/7 arctan[ a (a + (bx2 a) )\/T Jb 3
3a1/%xJ7r I 3Ja i xJb
1245 /%d 1245 /d 1245 /d

Result (type 8, 29 leaves):




Problem 45: Unable to integrate problem.

Optimal (type 3, 101 leaves, 1 step):

1/3 _ N\ BY)2 05 /6 1/6 (A1 /3 1A
arctanh (2! 2+ (b2 -2) )72 N arctanh(—xﬁﬁ )\/721 /6 arctan[ 262 2+ (b2 =2) 7) VT NDPANES
~ 6xyb n 6 n xJb
24d 24d 24d
Result (type 8, 26 leaves):

Problem 46. UIlable to lIltegIate pIObleI[l.

Optimal (type 3, 90 leaves, 1 step):

1/6 (21 /3 _ 1/3 1/5_ L3255 /6
arctanh 2 (2 )E3x2+2) ))21 /6 arctan( (2 (32 +2) ) 273 2! /6\/? arctan[%]Z1 /Gx/T

18 x
8d + 24d + 24d

Result (type 8, 23 leaves):

1

J (32 +2) 7 (a2 +64) &

Problem 53: Result more than twice size of optimal antiderivative.

1

J(bf%wﬂSﬂddf+m

dx

Optimal (type 4, 295 leaves, 4 steps)

-3ad+be) [14 9% Elhpt1cF xVd /1—b—; JeJd Vb +a
a

~ n bxddx2+c

~ 32
3a2(_ad+bc)2 (Z;xx22+a m 361( ad+bC) (bxz—i-a)
a




-2ad+bc) x2 [14 2% ElhptlcE b /1—Z—d Jb Jd2 +c
C
1 +— b \/—

3632 (—ad+be)2 b2 +a M
f—+a)

Result (type 4, 751 leaves):

1 (-4x5ab2d2 /-% 25 B ed /-% +3EllipticF[x /-%,
3Jd? +¢ (ad—bc)? /—2 (b2 +a)’ "

]xz bdz/ by’ +a /dx2+c —5ElllptICF[ /__ /Zj’ ]xz Bed /bx2+a /dxzc—l-c +2EllipticF(x /_g’
szbv/’”““ /dxz“ +4EmpucE[ /-— /Zf ]xz B e /’”2” /"xzc“ —zEuipticE[x/—%,
]xzbscz/ b2 +a /dx“rc sPPbd -2 —Papied [-2 420K [-2 +3ElhptlcF[ /-2,

Bd /bx2+“ /d"2+" SElllptlcF( /—— / Zi ] abe d/ b +a /dx2+c +2E111ptlcF( /-2,
262/ by’ +a /a’x2 +c +4ElllptlcE( /__ lzj ] 2be d/ by’ +a /dx2 +c 2Elllpt1CE[ [ _ b
bzcz/ b’ +a /d"zjc —5xd’bed /-S +3xab®c? —s )

Problem 71: Result more than twice size of optimal antiderivative.
[ b2 —
NTOX Ta gy
\/—dx2+—c

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

EllipticE{ %, _% ] o e —a

c

VT 14 P e

Result (type 4, 170 leaves):



L ((—aEllipticF[x [.b [ ad )d—bcEllipticF[x [.b [_ad ] +bcEllipticE[x [-b
. b a bc a bc a
(bdx +adx2—bcx2—ac) -— d
a

/%])\/_bxz_a\/_dxz_i_c/bxza—l—a /_dxzc—c)

Problem 72: Result more than twice size of optimal antiderivative.

dex
N

Optimal (type 4, 74 leaves, 3 steps):

ipti xd be c - a
EllptcE[ N , | 1d j\/—\/ by +

C

VT [1- 0 e

Result (type 4, 165 leaves)

[—aElhpncF(E /f]d.—i-bcElhptlcF(E ﬂ)—bcmhpncg(ﬁ /W)JJ bx2+a\/dx2—c/ dxz—c /_bea—a

(bdx-—adf bcf-+ac)/ p d

Problem 74: Result more than twice size of optimal antiderivative.

dex
Eran

Optimal (type 4, 73 leaves, 3 steps):

ElhptlcE[ \/\/_— ad J\/_ 1 - ﬁ J-di? +e

JE e e [1-42

c
Result (type 4, 163 leaves):



(—adElhpncF[ /7/?)+cElhme[ f/f)bmdmhme[ /7/?]% b2 ta -dl te / d"z_c /

bx* —a

a

b | — . (bdx-—adf bcf-+ac)

Problem 75: Result more than twice size of optimal antiderivative.
Jdx* —
NAX TC gy
Jbxr —a

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

ElllpthE[ \/\/__ ad ]\/_ 1—M Jdxr —¢

a

Result (type 4, 166 leaves):

J??xlbxz——a 1 - éji

Cc

Jdd —c b2 —a /-d"z_" /-bxz_“ (adEllipticF(x [d |be }—cEllipticF[x [d  |be ]b—adEllipticE[x [4d |be ])
c a c ad c ad c ad

Problem 80: Unable to integrate problem.

Optimal (type 4, 457 leaves, 4 steps):

J/ 2cx?
x [ 1+
b—\/-4ac+b2

v/]+ 2cx?
b+\/—4ac+b2

b/g Mdf—adf—bag+ad

2ex?

/1+
b—

\/—4ac+b2 &

2¢x?

/1+
b

+y -4ac+p?



- 1 ! EllipticE 2 e

2cx?
L 2ce 1+ 2 /b+m/1+ 2c0
ZJ?- b—+ -4ac+b? b+ -4act+b b+ -4ac+b?
1+ 2 cx?
b+ -4ac+b?
' P
/- 2 hactb /1+ 2cx Jb+ dactrt® 7
b— -4ac+b? b—\/—4ac+b2
+ 1 12 > EllipticF 2 e
C
1+ 2¢x” I+ - Jb+  Facti i /1+ 2¢x
2T b—-4ac+b b+y-dact+b b+ -4ac+b?
1+ 2cx?
b+ -4ac+b?

_ 2
/— 2y dacth /1+ 2¢x’ Jbiddaci iz VT
b— -4ac+ b b—\/—4ac+b2

Result (type 8, 53 leaves):

J/l+_ 2 cx
b—y-4act+b®

1+ 2cx?
] b+ -4ac+b?

Problem 81: Result more than twice size of optimal antiderivative.

1
dx
Jm\/—mz_w?

EllipticF (x, 1J3 +21) J -2 + 1
JZ-1(2-73)

Optimal (type 4, 37 leaves, 2 steps):

Result (type 4, 116 leaves):



—IEllipticF(I—x,2I—I\/3 )\/ Pt y-(2+4y3-7) (4y3 +7) (2+3) V21 J7+2-4J3
2+3
(43 =7) (- +4y3 2 —62—-4y3 +7)

Problem 82. Unable to lntegrate pIOblem.
J 3x a 3x 2a
( ) / ( )

dx

Optimal (type 3, 90 leaves, 1 step):

a3/4(1_—¢‘3x2+a]g 2/

\/7) T/ J3 arctanh

+

arctan

3x(—3f-+a
6a3 /4

Result(tYpe 8[ 23 lea“es)'
J 3x a 3x 2a
( ) / ( )

Problem 83: Unable to integrate problem.
1
dx
J(3x2—2) (32-1)""

Optimal (type 3, 43 leaves, 1 step):

arctan i arctan ¢
o [2(3x2—1)1/“]ﬁ th(z(sxz—l)l/“Jﬁ

12 B 12

Result (type 8, 21 leaves):
1
dx
J(3x2—2) (32-1)""

Problem 84: Unable to integrate problem.
1
dx
J (3.2 -2a) (32 —a)' /*

Optimal (type 3, 59 leaves, 1 step):



arctan /6 ] J6 arctanh ( /6 J6
~ [ZaIAfo—wﬂlﬂ B 2511/4(3.)62—(1)1/4
1243 /4 1243 /4

Result (type 8, 25 leaves):
1

J (32-24) 32 —a) " &

Problem 85: Unable to integrate problem.

Foer e
(b2 +a)° " (a2 +¢)
Optimal (type 4, 216 leaves, 7 steps):
2
x2 1/4 arctan[ xﬁ] arctan[ xﬁ]
2 [l +b—] cos 2 4 EllipticE| sin > 4 N2 Vb
a
arctan[ xﬁ]
cos + (-ad+be) (b2 +a) V7
(b2 +a)' " ST T b (b2 +a)' " Jaid b
a' /4 EllipticPi - AlVa -2 4 A Eipticpi i RN
N a Jad—bc a a Jad—bc “
(ad—be)? 2x (ad—be)? 2x

Result (type 8, 21 leaves):

1
J (b2 +a)° " (42 +¢) &

Problem 86: Unable to integrate problem.

1
dx
J (b2 +a)1 7 (422 + o)
Optimal (type 4, 285 leaves, 10 steps):
2bx 2b(-12ad+5bc) x

+
Ta(-ad+be) (b2 +a) " N (-ad+be)? (b2 +a) "




2
xz 3 /4 arctan[ xﬁ] arctan[ x\/F]
2(-12ad +5bc) [1+b—] cos f“ EllipticF | sin f“ NeRrND
a
+
arctan[ X\/?J
21 cos fﬁ &2 (-ad+bc)? (b +a) "
y bl+a)”  JaJT b y bl+a)” JaT T b
a' 7* &* EllipticPi i , - ,1 -— a' 7* & EllipticPi i , ,1 -—
4 a Jad—bc a 4 a Jad—bc
(-ad+bc)’x (-ad+bc)x
Result (type 8, 21 leaves):
1
dx
J(bx2 +a)"1 7 (@2 + o)
Problem 87: Unable to integrate problem.
J(bx2 +a)*
3 dx
(dx24—c)
Optimal (type 4, 260 leaves, 9 steps):
2
xz 3 /4 arctan[ x\/\/_?] arctan[ x\/\/_F]
b a .. . a
] (_ad+bc)x(bx2+a)1/4 N (ad+3bc) [1+— 3 EllipticF | sin 5 N2 | Ja b
2cd (dx* +
ed( ¢) arctan[ x\/?]
2 cos Ja cdz(bx2 —l—a)3 A
1 /4
a' 4 (2ad +3be) EllipticPi (bxzfz) , ,1
_ a ad bc
ded*x
/. (bx2+a)1/4
a' 7* (2ad + 3 b¢) EllipticPi i ,
_ a ad bc
4cd?

Result (type 8, 21 leaves):



Problem 88: Unable to integrate problem.

J(bx2 +a)’
5 dx
(dx24—c)
Optimal (type 4, 278 leaves, 9 steps):
2
2! /4 arctan[ %J arctan[ x\/\/_?]
b a L . a
1 +— —_— Ell E R 2
] b x(bx2+a)3/4 [ + p ) cos 2 ipticE | sin 2 ,\/_ \/?\/7
At (a4
20d(bx2 +a) e c) arctan[ xﬁ)
2 cos + cd(bxz+a)l/4
y bL2+a)?  JaJT b / (b2 +a) ST yd b
a' 7* (2ad + b ¢) EllipticPi W ) - | ) -— a' 4 (2ad + b c) EllipticPi i , | [ -—
+ a vad—bc “ _ a vad—bc a
4cf’&xqad—bc 4cd3ﬂxdad—bc

Result (type 8, 21 leaves):

J (b2 +a) "
(d +c)’

Problem 89: Unable to integrate problem.

1
J (b2 +a) " (42 +c) o

Optimal (type 4, 305 leaves, 9 steps):

bx _ dx(bx2+a)3 A
Ye(-ad+be) (b2 +a)'* 2c(-ad+be) (d2 +c)
2
1/4 arctan[ X\/?j arctan{ X\/?)
(1+%) cos 25 EllipticE| sin zﬁ N2 | Va b
arctan[ xﬁ]
2 cos 5 a c(-ad+be) (b2 +a) "
1 /4
A A (<2ad+3be) Elliptiepi| (b2 Fa) T Jadd ) [ b2
_ al /b Jad—be a

4c(ad—bcf’&xJ7



1 /4
al /4(-2ad+3bc)EllipticPi (bxz—li-z) , JaJd ,1] _ﬁ
+ a Jad—bc
4c(ad—bc)3/2x\/7
Result (type 8, 21 leaves):

1
J (bx2 +a)1 z (dx2 +c)2 o

Problem 90: Unable to integrate problem.

1
J (b2 ta) a2 re)

Optimal (type 4, 287 leaves, 10 steps):

2
1 /4 arctan( x\/?] arctan[ xﬁ]
dx (ad+4bc) [1+%) cos + EllipticE| sin 2\/7 N2 VB
2cbud+bd(bf4wﬁlﬂ(dg+c) Mmm[foJ
2eos| —~Va ) c(-ad+bc)2 (b2 +a) VT

2
1 /4
a' 7 (-2ad +7be) EllipticPi (b"zfz) o Yad ,IJJF/-ﬁ
a Jad—bc a

4c(ad—be)S x

1 /4
a' /4 (-2ad +7bc) EllipticPi (beTZ)  aJd ,Ijﬁ b
a Jad—bc a

4c(ad—bc)5/2x

_|_

Result (type 8, 21 leaves):

1
J (b2 +a) " (42 + ) o

Problem 91: Unable to integrate problem.

1
dx
J (bx2 +a)9 z (dx2 +c)2
Optimal (type 4, 340 leaves, 11 steps):
b(5ad—+4bc)x dx

0ac(-ad+bc)? (b2 +a)  2¢(-ad+be) (b2 +a) " (4 +¢)




2
| /4 arctan( xﬁ ] arctan[ xﬁ
(-5a2d* —52achd +12b* ) [1+%) cos fﬁ EllipticE| sin 25 NERND
+
arctan[ xﬁj
10 cos Ja ) |3 Ae(-ad+be)® (b2 +a) "

2

1 /4
a' AB 2 (-2ad +11bec) EllipticPi (beJer) o aVd ,IJ b2
a Jad—bc a
4c(ad—bc)7/2x
1 /4
a' AP 2 (-2ad +11bc) EllipticPi (bxzfj“) CNadd b2
a Jad—bc a

4c(ad—bc)7/2x

_|_

Result (type 8, 21 leaves):

1
J (b2 +a)° " (4 +c) o

Problem 92: Unable to integrate problem.

j(bxz +a) (dd +¢)% dx

Optimal (type 5, 174 leaves, 4 steps):

d(3ad—be(T+2p))x (b2 +a)' TP L dx (b2 +a) P (a2 +¢)
B> (2p+3) (2p+5) b(2p+5)

(3a?d* —2abed (2p +5) +b2F (4p> +16p+15) ) x (b2 +a)phypergeom[[%, —p], [%]

b®

a

)

+

a

p
B> (2p+3) (2p+5) [1+ﬁ)

Result (type 8, 21 leaves):

j(bxz +a) (d2 +c)? dx

Problem 93: Unable to integrate problem.

J(bxz—i-a)pdx

Optimal (type 5, 42 leaves, 2 steps):



x (b2 +a)‘”hypefge°m([%’ ‘p]’ [%] ﬁ)

a

p
(125
a
Result (type 8, 11 leaves):
J(bx2+a)pdx
Problem 94: Unable to integrate problem.
P
J (0 +a)
(dfz+c)

Optimal (type 6, 53 leaves, 2 steps):

2 2’ a c
c2(1+ﬁ]p

X (bx2 +a)pAppellF1[ l, -p, 2, 2, 'ﬁ, - dx )

a
Result (type 8, 21 leaves):

dx

J (bx2 +a)p
(2 +c¢)?

Problem 95: Unable to integrate problem.

dx

J (bx2 +a)p
(d2 +¢)’

Optimal (type 6, 53 leaves, 2 steps):

2 2 a c
c3(1+ﬁjp
a

x (bx? +a)pAppellF1[ l, -p, 3, 2, -ﬁ, ‘ﬁj

Result (type 8, 21 leaves):

J (b2 +a)"

(d2 +¢)’

Test results for the 301 problems in "1.1.2.4

Problem 11: Result more than twice size of optimal antiderivative.

(e x)™m (atb x"2)"p (c+d x"2)"qg.txt"



[# (62 +a) (B2 +.4) ax
Optimal (type 1, 61 leaves, 3 steps):

_a(4b—aB) (b2 +a)" | (4b—2aB) (6@ +a)" | B (b2 +a)"
126 145 16 b

Result (type 1, 123 leaves):
b Bx'® N (B4 +5ab*B) x1 + (5ab*4 +104%b° B) x'? N (104> 4 +104° b?> B) x'° N (10264 +54*bB) 2 N (54*b4 +a°B) x°

16 14 12 10 8 6
@ Ax*

_|_
4

Problem 16: Result more than twice size of optimal antiderivative.

J (b2 +a)’ (B2 +4)

dx
RE

Optimal (type 1, 44 leaves, 3 steps):

A (b2 +a)° . (4b—7aB) (b2 +a)°
14ax™ 84 g2 x12
Result (type 1, 103 leaves):
B a4 b* (4b+5aB)  54&*b*(Ab+aB) d’b(24b+aB)  da*(54b+aB)  S5ab’ (4b+2aB)

22 14x1 45 458 2410 12 x12 6x°

Problem 33: Result more than twice size of optimal antiderivative.
J 22 41
————————g-dx
© (P2 +1)
Optimal (type 1, 12 leaves, 2 steps):
1

44 (2 +1)?

Result (type 1, 29 leaves):
R DR SRR B
4(2+1)7 22 +1)  4axt 24

Problem 58: Result more than twice size of optimal antiderivative.

sz(dxz +e)

dx
b +a



Optimal (type 3, 105 leaves, 3 steps):

(—ad+bc)3x+d(a2d2—3acbd+3b2(:2)x3 +d2(—ad+3bc)x5 i

(-ad+bc)3arctan[ /b Jﬁ

b 353 552 7b b /2
Result (type 3, 217 leaves):

at arctan( bx } &

Ax! . Yad 3x cd? v a2 _ Y acd? i ©Ad . PSP x n 3a*cd?x _ 3actdx +Q i Jab
7b 552 5b 353 b? b b* b b b ¥ab
343 arctan[ )cd2 3a? arctan( bx }czd aarctan( bx )c3
_ Jab n Jab _ ab
b Jab v Jab bJab

Problem 75: Result more than twice size of optimal antiderivative.
Jx3(dx2+c)3
————————jf-dx
(bx2+a)
Optimal (type 3, 107 leaves, 3 steps):
3d(-ad+bc)?x? +d2(—2ad+3bc)x4 +d3x6 +a(—ad+bc)3 (-4ad+bc) (-ad+bc)?In(bx® +a)

2% 45 66> 20 (bx* +a) 20
Result (type 3, 228 leaves):
B Pxra | 3Pxce | 3PPLP 3dxac N 3d*? 2n(bP +a)dd N 9in(h? +a)a*d*c  3In(bx* +a)add

+1be+ﬂ)§

6 b* 253 4 p? 2p% b 2 b% b 2p% b
_ at P 38 dc _ 3a2dc? 4 ac
20 (b2 4+a) 264 (b2 +a) 203 (b2 +a) 20 (b2 +a)

Problem 77: Result more than twice size of optimal antiderivative.

J (d? +¢)°
2 dx
(bxz—ka)
Optimal (type 3, 92 leaves, 4 steps):

(—ad-+bc)2(5ad—%bc)MCMH[xvq;]
a

dZ(—zad+3bc)x+d3;é (-ad +bc)x
b3 302 2ab3 (b2 +a) 243 2p7 /2

Result (type 3, 204 leaves):

2 b2



PR . 2dax 3d%cx _ xa*d® 3xacd? 3xAd xe

jd3 9aarctan[ bx chz
i Jab _ Jab

Sazarctan[
352 b b 203 (b2 +a) 202 (b2 +a) 2b(b2+a)  2a(bd+a) 203 ab 202 ab

3 arctan( ] Ad arctan[ X ] l
4 Jab Jab
2bab 2a+ab

Problem 83: Result more than twice size of optimal antiderivative.

et
(b2 +a)* (d2 +¢)’

Optimal (type 3, 174 leaves, 6 steps):

b /2 (5ad+bc) arctan[ /b ]

) 3dx 3 x 3 d(ad+11bc)x Ja
4(-ad+be)?(d2+¢)*  2(-ad+be) (b2 +a) (d2 +¢)*  8c(-ad+bc)’ (dF +¢) 2(-ad+be)*Ja
(—aza’z+10acba’+15[3262)arctan(x\/7 Jd
C
8372 (-ad+bc)
Result (type 3, 390 leaves):
5b2mcmn( bx ]ad lﬁammn[ bx Jc

b xad _ b xc n Jab 4 Jab n &3 a?

2(ad=be)* (b +a)  2(ad—bec)* (b* +a) 2 (ad—be)*Jab 2(ad—be)*Jab  8(ad—be)t (@ +c¢)e
n 38 ab . TP b e 5d*abex _ 9dbh* *x . P a*x

4(ad—be)* (d2 +¢)b  8(ad—be)* (d2 +¢)*  4(ad—be)* (dP+¢)*  8(ad—be)* (d2 +¢)*  8(ad—be)* (d +¢)?

fammn( )az Sdzuam{ )ab 15dcammn[ xd )bz
n Jed _ Jed . Jed
8 (ad—bc)teed 4 (ad—be)*cd 8 (ad —bc)*cd

Problem 85: Result more than twice size of optimal antiderivative.
2
[ (62 +a) (a2 +e) an
Optimal (type 3, 71 leaves, 2 steps):

fcﬂ+m_+a(ad+2bc)f+m_+b(2ad+bc)f+m b2dx’tm
1+m 3+m 5+m 7 +m

Result (type 3, 261 leaves):



1
(7+m) (5+m) (3+m) (1+m)

+2dm 2 +2abem® F+62abdmx* +31 02 cmx* +13a2dm* 2 +26abem* 2 +42abdx* + 2102 cx* +aem® +47a*dmx> +94abcemy®
+15a%em® +35a2dx*> +70abex* +71a*em +1054a%¢))

(LT (B2 dmP X +902dmP X0 +2abdm®x* + b2 em’* + 2302 dmx® +22abdm?x* + 1102 em?x* + 1562 dx°

Problem 86: Unable to integrate problem.
J)(”(bx2+a)2
3 dx
(dfz+c)
Optimal (type 5, 163 leaves, 3 steps):
(ad+bc)*x!t™  (-ad+bc) (ad(3—m) +bc(5+m))xttm
4ed (d +c)’ 8 d* (d +c)

(2abed (-m?> +1) +Pd (m* —4m+3) +b*F (m* +4m +3) ) x' T"hypergeom LLyml (3 m ,-ﬁ
ypere 2 22 T2
+

8 d? (1 +m)
Result (type 8, 24 leaves):
J)H"(bxz+a)2
3 dx
(dxz—kc)

Problem 87: Unable to integrate problem.

¥ (d P +c)2
J b2 +a &

Optimal (type 5, 92 leaves, 3 steps):

1 m 3 m
~ad +bc)?x' tMh L-+—||=+=|-—
d(-ad+2bc)*m - 2Pt (radt+be)x ypergeom([ 215 Hz 3 } )
b (1 +m) b (3+m) ab® (1 +m)

Result (type 8, 24 leaves):

¥ (d P +c)2
J b2 +a &

Problem 88: Unable to integrate problem.
X" (dx® +¢)
— dx
b’ +a
Optimal (type 5, 64 leaves, 2 steps):



dxltm (—ad—l—bc)xl-l-mhypergeom([1, % +%}, [% +%]’ _ﬁ)
al a
b(l+m) + ab (1 +m)
Result (type 8, 22 leaves):
Jxm(dxuc) “
by’ +a

Problem 89: Unable to integrate problem.

et
(b2 +a)* (d2 +¢)

Optimal (type 5, 148 leaves, 5 steps):

ol b(be(l—m) —ad(3—m))xH'mhypergeom[[l,% +%} [% +

+
2a(-ad+bc) (bx*+a) 2a* (-ad +bc)? (1 +m)

1 m 3 m dx’
1 — — = — -
72 + 2]’[2 + 2]’ c )
c(-ad+be)?>(1+m

Result (type 8, 24 leaves):

dle*”"hypergeonl(

+

X"

J (b2 +a)* (d2 +¢) o

Problem 90: Unable to integrate problem.
W (d? +c)’
> dx
(bx2 +a)

Optimal (type 5, 191 leaves, 4 steps):
d(2PPAE (1 +m) —3abed(3+m) +@d (5+m)) Xt @ (be(3+m) —ad(5+m)) Pt | (-ad+be)x T (dP +¢)’

2ab’ (1 +m) 2ab* (3 +m) 2ab (bx? +a)

(-ad+bec)? (ad (5+m) +b(-cm +c))x1+mhypergeom[[1, % +%], [% +%], —ﬁj
a

_|_
24%0° (1 +m)

Result (type 8, 24 leaves):
Jxm(dxz +c)
————————jr-dx
(bxz—ka)



Problem 91:

Unable to integrate problem.

Jxm(dx2+c2) “
(bxz—l-a)
Optimal (type 5, 87 leaves, 2 steps):
1 m 3 m bx*
(-ad-%bc)x1+m (ad (1 +m) +—b(—cm-+c))xl+mhypmgemn[[1,E—+—E?],[E-+-E;],——;—j
2ab (bx? +a) 24°b (1 +m)
Result (type 8, 22 leaves):
Jxm(dx2+c2) “
(bxz—l-a)
Problem 110: Result more than twice size of optimal antiderivative.
x7/2(bx2+a)2 dr
dx* +¢
Optimal (type 3, 230 leaves, 14 steps):
1 /4
5 /4 2 d 42 x
c (-ad+bc)“arctan| 1 — J2
2(-ad+bc)’° % 2b(-2ad+bc) > 202432 ( A A
5d3 9 42 13d 247 /4
1 /4
5 /4 2 d \/7\/7]
c (-ad +bc)?arctan| 1 + —XoN= | /2
N /A S (cad+be) (T +xyd — L Ad AT E) T
2d17/4 4d17/4
SA(cad+be)* (Ve +xy@ + Ad AT X ) VT 2c(-ad+be) x
447 /4 g
Result (type 3, 544 leaves):
20%x13 /2 4)(9/2ab _ 2)(9/21720 25 /2a2 _ 4% /2abc i 2)(5/2b2c2 . 2a2c\/7 i 4ab62\/7 _ 2b2c3\/7
134 9d 9 5d 54 548 & & a
1 /4 1 /4 1 /4
— arctan| ———- + a 2 arctan| —————— + a — 2 arctan +
c Nex V2 Jx e 2(< Ny V2 Jx m c Nex V2 Jx L] p2
d (0)1/4 (6)1/4 d (6)1/4
d d d
+ J—
2d & 2d*
1 /4 1 /4 1 /4
(%) J2 arctan \/c_\/l_ —1|d? (%J J2 arctan %— ab (%J J2 arctan \/c—\/l—/“ b2
) ) )




SRS

)] /4J?1n i (%Jl/4ﬁﬁ+/§ @

4

63(3)1/4J71n H(%

, () ey

Problem 111: Result more than twice size of optimal antiderivative.

B2 (b2 +a)
dx +c

dx
Optimal (type 3, 211 leaves, 13 steps):

d1/4\/7\/7 d1/4\/7\/?
_Zb(—Zaal+bc)xS/2 + 21250 /2 e /4(_ad+bc)2ar0tan[l_T]ﬁ A (~ad +be)arctan| 1+ SN

2
1 /4 Jz
C
5 2 9d W N 2413 /A
L Cad b0 n(fC 4xyd = Ad AT ) VT A cad+bo)?in(Je 0T+ A AT ) VT
4413 /4 4413 /4
2 (-ad+be)*Jx
+
P
Result (type 3, 494 leaves):
1 /4
(%) 2arctan[\/?—1x/4 +1|a?
C
2620 /2 +4x5/2ab 285 PR L 2Vx dabefx | 2023w (d)
9d 5d 542 d A A 2d
1 /4 1 /4 1 /4
(%) 2 arctan %+1 abc (%) J2 arctan %—l— b? 2 (%) Zarctan[ \/_\/lx_/4 _ ] 2
i) [7) 7
i P - 24 2d
1 /4 1 /4
(%) 2 arctan %1 abc (%) J2 arctan %—1 22
i) i)
+ 2 -

24



1 /4 1 /4
con [ () EE T [ (8) Ee e T
(3) J2 In s a? (3) J2 In s abc
= (5) VTG = (5) VTG
- +
4d 24
c 1 /4 c
y A |2 E) TG
(3) V2 In » »* e
() e [T
- 4
Problem 112: Result more than twice size of optimal antiderivative.
(b2 +a)’
———— dx
Jx7/2(dx2+c)
Optimal (type 3, 194 leaves, 12 steps):
1 /4 Pz
52 (—ad—i—bc)zarctan[l— d 1\/;\/_)\/— (—ad—l—bc)zarctan[l—l- 1\/;\/_)\/—
a
Cs5e5 2 20 /A p /A + 20 /A p /A
(-ad+bc) (VT +xy@ = A AU Ix)VZ (mad+be)?n(JT +xyd +c Aad AYT 5 )2 2a(-ad+2be)
_|_ — —
409/4d3/4 409/4d3/4 CZ\/?
Result (type 3, 451 leaves):
d+\[2 arctan \/7—\/17/4+1Ja2 \/_arctan[ \/— 1/4 +1|ab \/_arctan[ \/7\/1—/4 +1 |5 d\[2 arctan \/7\/1)6_/4 —l]a2
< < < <
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1 /4 1/4 1 /4 1 /4
c c c c
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= (L) TR vT L
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Problem 120: Result more than twice size of optimal antiderivative.
3
dx?
(d+c)”
(bx? +a)x

Optimal (type 3, 227 leaves, 12 steps):

1 /4 pl /4
(—ad+bc)3arctan[1— b 1\/;\/_]\/_ (-ad+bc)’arctan| 1 + 1\/;\/_]
+

ﬁ

2% (-ad+3be) >/ L 24 B
5b? 9b 243 Ap13 /A

2a3/4b13 /4
_ (ad+be)’n(Va +xyB —d Ap AYT X)) VT N (~ad+be)3n(Va +xyB +a Ap Ay Jx) V2

44 /4 H13 /4 44 /4 p13 /4

2d (P —3achd +30* ) Jx
b3
Result (type 3, 649 leaves):

_|_

a 1 /4 \/—

(;) 2\/— arctan[ A\ /4 +1|d
2302 235 4 L 65 zr L2803 Y _ 6dacix | 642X _ b

9b 5p2 5h B b2 b 253
a \1 /4 NNES a \! /4 \/—\/— a \1 /4 \/TJ?
3(3) a\[2 arctan W-’-l cd? 3(3) V2 arctan [_]1/4 +1|d ( J V2 arctan £)1/4 G
b b b
+ 2 b2 B 2b + 2a

N

(%)1/4 2\/_arctam[ \/—\/— -1

& 3(%)]/4a\/_arctan[ \/_\/1_/4 —lch2 3(%)1/4\/_arctan[ \/7\/7 -1
b . 3]
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Problem 121: Result more than twice size of optimal antiderivative.
J (d2+c)
X/ /2 (bx2 +a)
Optimal (type 3, 206 leaves, 12 steps):

1 /4
(—ad+bc)3arctan[1— b 1\/;\/—]\/_ (—ad+bc)3arctan

1+b1/4J—J—]J_

23 24353 2 1 /4
sac 2T 36 28 /T /A i 28 /T /A
N (-ad+bc)’ (V@ +xyF —a" A AU VX)) VT (-ad+bc)*in(Ja +xJB +a' Hb! /W_J_)J_ 22 (-3ad+be)
4a9/4b7/4 4a9/4b7/4 2Jx
Result (type 3, 615 leaves):
1 /4 1 /4
S Rt PR ) e
ay2 In " & 32 T cd
a a a a
2382 23 64d L 23 x+(3) ﬁﬁﬂ/ b N x+(3) ﬁﬁﬂ/ b
3b 540 2 2 a0\ /A N
el + (4 ) s



1 /4 1 /4
S0 Mt IO e et
32 In L Fd b2 a A a\/_arctan[ V2 Jx —l—l]a’3
a a a a
(h) VT (g TEEe e (5]
a \ /4 >, (a 1 /4 ,( a 1 /4
“o(5) “ (%) ()
32 arctan \/7 1/ +1|cd? 32 arctan 2 1x/4 +1|2d b2 arctan 2 +1|J a+[2 arctan 2 1x/4 —1|&
a a a a
b b b ) b
3" BN A (O B
a 1 /4 a 1 /4 ) a 1 /4 ) a 1 /4
20 (5] 2o y) 22 () 27 ()
Sﬁarctan[ﬁ—ﬁ—l]cdz 3\/7arctan[\/?—l/—l Ad b\[2 arctan \/1_ -1\
a a a
) ) ) 4)” /
Nz a \! /4 5 (a\ /A
() 2a(y) 22 ()
Problem 122: Result more than twice size of optimal antiderivative.
Jx7/2(dx2+c)3
(b2 +a)’
Optimal (type 3, 317 leaves, 13 steps):
d(17P —39achd + 270 3) x5 /2 +d2(-17ad+39bc)x"/2 N 178532 52 (dd+c)’
10 5* 1853 26 b? 2b (bx* +a)
1 /4 1 /4
a1/4(—17ad+5bc)(—ad—i—bc)zarctan(l—b IJ;J_JJ— a' A (17ad +5be) (-ad+be) arctan| 1+ 2 ﬂJ— Jz
i g p2l /4 B g p21 /4
al /4(—17ad+5bc) (—ad—i—bc)zln(ﬁ—i-x\/?—al /4b1 /4\/7\/?)\/7
16 p2! /4
_d" A (-17ad+5bc) (-ad+bc)*in(JT +xJT +a' Hb! /4J_J_)J_ (-17ad +5bc) (-ad+bec)>Jx
16621 /4 253

Result (type 3, 803 leaves):

cd?

/A
39 a® (%)1 4\/_arctan[ ‘/—\/1—/4 +1

b

4P Pad 220 Ped | 68 PPd | 68 PPd 84 d K
953 35 5% 5 b b 8 b
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A
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Problem 123: Result more than twice size of optimal antiderivative.



st 2 (42 +¢)’

(b2 +a)’

Optimal (type 3, 286 leaves, 13 steps):

d(5@d—11achd +7023) P 3 (-Sad+11be) 2 15851 2 22 (P +c)

2p* 145 22 52 26 (b2 +a)
1 /4 | Ja
3(-5ad+bc) (-ad+bc)?arctan l_b 1\/;\/—]\/_ 3(-5ad+bc) (-ad+bc)?arctan 1+b 1\/;\/_ V2
- +

84! /4 19 /4 84! /4b19 /4

3(-5ad+be) (ad+bc)*m(Ja +xyF —a' A0 AJT Y3 ) VT 3(-Sad+be) (—ad+bc)*n(Ja +xyF +d' A AT ) VT

+ 164! 74 p19 /4 164! 74 p19 /4
Result (type 3, 747 leaves):
2a’3x11/2 . 44357 /2a n 6d*cx’ /2 n 248 /2a2 . 4d2A3/2ac n 2dx° /202 A:’/za3d3 _ 3)(3/2azcd2 " 3x§/zaczd
11 5% 7 7 b* b b? 20 (b2 4+a) 203 (b2 +a) 202 (b +a)

a '/ a

(L) TyEvT 4 L
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1 /4
x—(%) VT[4
32 In i e 32 arctan 2 x i & 32 arctan V2 3
) e (ﬂ) (ﬁJ
4 b b i b n b
1 /4 1 /4 1 /4
16b2(ﬂ) sz(ﬁ 2(1)
b b b
Problem 124: Result more than twice size of optimal antiderivative.
J (d2 +¢)’
P2 (b2 +a)
Optimal (type 3, 292 leaves, 13 steps):
o AT
(-ad +bc)? (ad+11bc) arctan| 1 — J2
A (-Tad+11bc) +c(6a2d2—21acbd+11b2c2) (-ad+bc) (d? +¢)” A A
l4asz7/2 6c13b)c3/2 2abx7/2(bx2+a) 8a15/4b5/4
B AT
(-ad +bc)? (ad+11bc) arctan| 1 + J2
N A A _ (ad+bo)? (ad+11be) (VT +xyB —d' Ap AYT (X)) VT
g 15 /s /A 6als /Aps /4

L (cad+bc)® (ad+11be) n(Va +xyB +da' A AT Ix) V2

16 45 /4 B /4

Result (type 3, 705 leaves):
1/4
(% J2 arctan[ V2 x le3
a
28 22d . 4db o xd 3Wred  _ 3bxdd xS Z
7azx7/2 2x3/2 3a3x‘”/2 2b(bx2+a) 2a(bx2+a) 2a2(bx2+a) 2a3(bx2+a) 8ab
1 /4 1 /4
( ) J2 arctan ‘/a_‘/l_/4+l cd? Zlb(%) \/—arctan[ \/a_\/l_/“ +1|2d llbz(% \/_arctan[ j +1|J
b b b
+ +
8a? 8d°
Ny [T N el . e
(Z) \/—arctan[ — A 3 9(?) 2 arctan W_l cd? 21b(;) \/—arctan ; /4—1 Ad
g7 ‘) 5]
8a°

+
8ab 8 a?



11 2 arctan 2)1/4 x—(£)1/4ﬁﬁ+/?
+ 8 a* : * 16ab
9(%)1/4J71n x+(%)1:‘ﬁﬁ+/? cd 21b(%)1/4\/71n x+(%jijﬁﬁ+g Ad
a a a a
. ) o EEe ) ) el
16 a* 16a°
/
we (4) ”(%)1 4J7J7+E .
b x_(%)1/4\/?\/7+/?
" 16 a*

Result more than twice size of optimal antiderivative.

J(bg+ayqdf+w &

Problem 160:

X!

Optimal (type 3, 129 leaves, 6 steps):

3 1 3 d(a2d2—4acbd+8b262)arctanh[—“dxz—i_c]
_d*(dP +¢) _a(-ad+4bc) (dXP +c) B Je _ (PP —4acbd+8bF)JdP +c
6cx® 8 2 5t 166 /2 16 2 2

Result (type 3, 280 leaves):

a2d31n 2c+2\/?\/dx2+c J /2
X n Pddx> +c b (dx2 —I—c)3

B a? (dx2 +c)3 /2 n ad (dx2 —I—c)3 % B @ d? (dx2 +c)3 %

6cx® 8 2 16 A3 2 - 166 /2 163 2 e
22 dln 2e+2JcJdP +¢ P 5 abdn 2e+2cJdx* +e
X b*dydx* +c ab(a’xz—i—c)3 abd(dx2+c)3 X
- + - ; + + 7
2Jc 2¢ 2cx 42 4¢
_abd?d¥ +c

42

Problem 170: Result more than twice size of optimal antiderivative.



x7

J (bx2 +a)2 (dx2 +c)3 Z dr

Optimal (type 3, 163 leaves, 7 steps):
(40P tad(cad+12b¢)) (d2+¢) 7 2(dP+)° 7 a(cad+12b¢) (dP+e)
48 ? 6 cx° 24 2 x*
d(24b2c2+ad(-ad+12bc))arctanh[—dez”
B Je N d(240*? +ad (-ad +12bc))Jdx* +¢
163 /2 16 2

Result (type 3, 334 leaves):

a2d3ln[ 20+2\/?\/dx2 +c
X

B a* (dx2 +c)5 z i atd (dx2 —i-c)5 /2 a? d> (dx2 +c)5 /2 _ & (dx2 +c)3 /2 i

_cﬁfddf+c

6cx0 24 2 5 483 2 483 163 /2 16 &2
/2 /2 3b2d\/?1n( 2C+2\/?\/ dx2 +c ) /2 /2
PR +e) | Pd(dP ) x L 302ddP+c ab(d@+c)’ " abd(dd +c)
2cx 2¢ 2 2 2cxt 425
5 3abfh120+2J?de+c]
abd® (dP +¢)’ x L 3abdJdd +c

+ J—
4 4 4c

Result more than twice size of optimal antiderivative.

o=t

Problem 184:

bx* +a

Optimal (type 3, 65 leaves, 5 steps):

N -ad+be

arctarﬂl[

xJd Jﬁ arctan[ xy -ad+bc
Jdi +c¢ n fzvdf+c

Result (type 3, 947 leaves):

)2+ de(x_@) ad—bc

b b

2y -ab



—ab -a
2d -ab | x— X —
2 (ad—bc) ad bc —ab b ad—bc
- + _l_ —
b b b b
ad
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—ab
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2J=ab b 1_%
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-d—‘_ab—i-(x+—'_ab)d 2 2d+ -ab [x-l- —ab )
[T b b N d[x_i_\/—ab ) _ b _ad—bc
\/7 b b b
2bh

J-ab -a
2d=ab |x+ 122 ~ab |x+
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24 -a 5
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Problem 185: Result more than twice size of optimal antiderivative.

Jx3(dx2 +¢)

dx
b +a

Optimal (type 3, 95 leaves, 6 steps):

3 /2 ﬁ\/dxz +c
3 5 a(-ad+bc) arctanh| ——
a(df%wﬂ +(df+wﬂ I J-ad+bc _cM—ad+bc%Mh2+c
3h2 5bd By /2 e
Result (type 3, 1896 leaves):
32
2 2dy-ab (x——v'“b]
5 ald x__d—ab 4 b _ad—bc
(d2+c)” b b b
5bd 6 b2
e 2 2dy -ab (x—-' bb ) d—b

ad+ -ab d(x 4 ) + 4 ¢

. b b b
43
d“b +[x ‘_;b ]d JT_F 2 2d+ -ab (x— ;”7] d—b
3a\d V-ab In 7 + d( - Z ] + b -4 b ¢
d
4
J=ab } [ J-ab )
2 2d+ -ab — 2 2d+ -ab -

) J=ab “ [x b ad—be J=ab vt b ad—be

a d — + — d d|x— + —
" b b b b b b
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d—Vl;“bJr[x— ';’b )d TR [x— V';’b ] i
P2 ah In + d[ v ]+ - S
\/7 b b b
2
\/—ab) [ \/—abJ
2d=ab |x— Y22 > 2dy-ab |x-—
2(ad—be) | ¢ (x b ) ., [Cad=bc d[ b } N T T ) ad—be
E b b J b b b b 2
_y-ab
b
d—bc
20t -4
b
-ab N -ab
2dy=ab |x— > 2dy-ab |x-—
2(ad—be) | “ (x b J+2 ad—be \/d[x_\/—ab } N “ [x b J_ad—bc
5 b b b b b b
a“ln dc
_\/—ab
b
d—bc
B -4
b
2d-ab [x— v oab J 2> 2dy-ab [x— v -ab )
2(ad=be) b ) ., [Cad—bc d(x_ ~ab ) N b _ad—bc
b b b b b b
aln )
. -ab
b
d—bc
202 | -4
b
32
\/—ab]
2 2d-ab
. d[x_‘_\/—ab]_ ¢ [H b ad—bec
b b b
6 b2
\/j 2 2d+ -ab (x+—‘_;b) d—b
ad+\ -ab d(x+ ; )— b -4 b € x




-4 l;"b -I—[x-i— ';’b ]d [y 2dVan (x—i— . b“b J i
3ad V-ab In Yo + d( + ]j’ ] p - £ p < e
d
40
N -ab J [ N -ab J
2 N 2 N

5 J-ab 2dy -ab [x+ b ad—be J-ab 2dy-ab | x+ " ad—be
a d + b — b — b d dlx+ b — b — b

a>In
_i_—V_ab
b
d—bc
26t [ -4
b
v -ab ) VJ -ab
2d+\ -ab 2 2dy-ab
2 (ad—be) “ (“L b ad—be J-ab ab | ¥+ ad—be
— +2 /- d|x+ — —
2n b b b b b b de
x+ [ ~ab
b
d—bc
v -4
b
2d+ -ab [x—l— [ ab ] 2 2d+ -ab [x-i— “ab )
2 (ad—bc) b ad—bc -ab b ad—bc
— +2 /- d|x+ — —
2l b b b b b b 2
-ab
x+ b
212 _ad—bc



Problem 186: Result more than twice size of optimal antiderivative.

(d +c)’ 2
J 2l ta) &

Optimal (type 3, 84 leaves, 6 steps):

(—ad+bc)3/2arctan[ xy -adtbe J & /Zarctanh{i

- J?de+c n Jdx +c¢ _chf+c
a3 2b b ax

Result (type 3, 1955 leaves):

(@R +e)’ +dx(dx2+c)3/2 L 3dxdd +c +3J7c1n(x 7+ d2 1c)

acx ac 2a 2a
32
J -ab ] ( J -ab J
2 J=ab | x— 2> 2dy-ab |x—
. d[x_ J=ab ] N 2dy -ab [x b )  ad—bc . d(x_ J=ab ] N U % ) ad—be
b b b b b b
6a+ -ab 4a
&iab. +(x——\/ = ]d )2 zdm[x— foab j s
3Jd In 7 + d[x——vlle + p 2 p < e
d
4a
Vv -ab ] ( J -ab )
> 2dJab |x- Y492 2 2dJ-ab |x-—
\J -ab d ab[x b ad—bc v -ab “ * b ad—bc
d|x— + — d b d| x + —
N b b b B b b b
2y=ab 2ay-ab
LZ——_E—b—-i-(x—-——_gé—)d 2 2d+\ -ab [x— / -ab ]
PN b N d[x_\/—ab ] N b ) ad—bc
\/7 b b b
+ 2b
J -ab } ( J -ab J
2dJ~-ab | x— 2> 2dJ-ab |x-
2 (ad—be) “ [x b ad—be J-ab avr b ad—be
- + +2 [ -2 28 gl Y22+ —
iln b b b b b b 2
_ \J -ab
N b
2bJ-ab _ad—bc

b



2d\/W(

J /W

2(ad—bc) —ab ad—bc
- + + —
In b b b b de
_ —ab
b
m [ ad bC
2d-ab [ ] 2 2dJ-ab [ v -ab )
2 (ad—bc) i ad bc n b _ad—bc
n
b1 b b \/ b b 2
. —ab
b
2a -ab _%
e 32 e
2 2dJ-ab [x—l— 4 ] 2 2d\/—ab( 4 J
. d[x_‘_\/—ab ] B b _ad—bc p d(H “ab ] b _ad—bc
b b b _ b b b
6a+ -ab 4a
—d—\/_ab—k(x—l-—‘/_ab]d 2 ZdJW(x—Ir—‘/_abJ
b b \J -ab b ad—bc
3Jd In + [ d|x+ -
\/7 b b b
4a
v -ab_ ] ( J -ab )
2 2d+ -ab + — 2 2d+ -ab
\J -ab 4 [x b ad—bc v -ab “ b ad—bc
d|x+ — d b d|x+ —
b b b n b b b
2 -ab 2a+ -ab
-4 l;ab +(x+“';‘b)d — |2 2dm[x+v_gb] .
& In + d[x+ v ~a ] _a c
\/7 b b b
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N -ab )
2d=ab > 2dy~ab
2(ad—bc) “ [x+ ] “ad— bc/ ) 4 [ b _ad—bc
- b b T2/ b b 2
—ab
B b
2bJ___ ad be
J-ab ]
2da > 2dy=ab | x+
2(ad—be) (H J “ad— bc/ —ab ] B “ [x b _ad—bc
" b b 2/ b b e
—ab
X+
N b
J____ ad be
N -ab )
— > 2dy~ab
2(ad—bc) 2dy -ab [x+ ] , [Tad= bc/ —ab)_ 4 [x+ b _ad—bc
bln b b b b e
—ab
B b
ay=ap [-4d=be

b

Problem 187: Result more than twice size of optimal antiderivative.

(a2 +c)* "
2 dx

X (bxz—ka)
Optimal (type 3, 84 leaves, 5 steps):

(—ad+bc)3/2arctan[x—‘_ad+bc]
JaJdil +c )  cldd +c + (-4ad+3bc)Jd? +c

@ /2 3ax’ 3a*x
Result (type ?, 2088 leaves): Display of huge result suppressed!

Problem 188: Result more than twice size of optimal antiderivative.

¥ (dx2 +c)5 /2
b +a

dx

Optimal (type 3, 257 leaves, 9 steps):



a3ﬂ(—ad+inﬁ52ammn[x‘_ad+bc J

A (dd +¢)° N JaJd2 +e

8b b’

xd
Jdx* +e¢

(-128a*d* +320° bed® — 2402 D> P> +40a b3 Fd +5b* *) arctanh[

128 b° 3 /2

64 d 4+ 1442 bed®> —88ab*PFd+ 503 ) xJdxP +¢ 4 (48a*d* —104achd +59b>2) X\ dx* +¢ +d(—8ad+11bc)ﬁ/dx2+c
128 b*d 192° 48 b2

Result (type ?, 3372 leaves): Display of huge result suppressed!

N

Problem 189: Result more than twice size of optimal antiderivative.

Jf(dxuc)s/z “

b +a
Optimal (type 3, 120 leaves, 7 steps):
a(—ad+bc)5 /2arctanh( \/7— Ndxz—i-c

Ca(cad+be) (d2 4+ a(dd+e)’ N (42 +c) "2 N JadThe J _a(ad+bo)*JdP +c
353 552 7bd b /2 b4

Result (type ?, 3126 leaves): Display of huge result suppressed!

Problem 190: Result more than twice size of optimal antiderivative.

J (42 +e)* "

b +a
Optimal (type 3, 130 leaves, 7 steps):

/ (—ad—i—bc)S/zarctan[x—W] (8a2d2—20acbd+15b2c2)arctanh[i Jd
dﬂdﬁ+cﬁ 2+ J;de+c I de+c
4b N 8 b3
N d(-4ad+7bc)xJdxP +c
8 b°

Result (type ?, 3100 leaves): Display of huge result suppressed!

Problem 191: Result more than twice size of optimal antiderivative.

(dé +¢)° "
J 2hlta) &

Optimal (type 3, 121 leaves, 7 steps):



(—ad+bc)5/2arctan[mJ & /2(—2ad+5bc) arctanh[i]
cld+e)” Ja Jdi +c Jdl+c ) | dad+2bc)xfad+c

ax 3 2p? 2 b2 2ab
Result (type ?, 3190 leaves): Display of huge result suppressed!

Problem 192: Result more than twice size of optimal antiderivative.
(a2 +¢)°
2 dx
X (bx2+a)
Optimal (type 3, 108 leaves, 7 steps):
3 p (—ad+bc)5/2arctan[x—‘_ad+ch & /Zarctanh{i
c(dx2+c) n \/Fxldx2+c Jd3 +e¢ i c(-2ad+bc)\/dx2+c

3ax a /219 b ax
Result (type ?, 3345 leaves): Display of huge result suppressed!

Problem 193: Result more than twice size of optimal antiderivative.

X
J (bx2 +a)\/dx2 +c

dx

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

3 1 a arctanh[ \/—,dxz—}-c ]
(dx® +¢) 3 J-ad+bc _ (ad+be)Jdx +c
3bd b2 ad+bc & b

Result (type 3, 361 leaves):

fvdﬁ+c _20#&@+c _avdf+c
b2 d

3bd 3bd?
J -ab ]
2dy~ab 2 2dy=ab | x—

2 (ad—be) “ ( J “ad— bc/ —ab] “ [x b ad—be

- _l’_ + i
5 b b 2 b b
a“ln

_ ab
b

d—bc
2p3 [ 2426
b



a” n

2d=ab > 2d4y~ab
2(ad—be) “ (x+ J “ad— bc/ —ab J B “ [x+ b ]_ad—bc
2, b b 2 b b
—ab
x

b

d—bc
2p3 [ -4 2€
b

Problem 194: Result more than twice size of optimal antiderivative.

)g’(bxz a) dx2 C
Optimal(type 3, 93 leaves, ; Steps):

—de2+c J b3 /2 arctanh[ \/7— de2+c

(ad+2bc) arctanh[

Je _ J-ad+bc _\/dxz—i-c
2a2c3/2 A -ad+be 2acy’

Result (type 3, 384 leaves):

2c+2\/?\/dx2 +c
X

bln( 2c42cJdxP +e¢ J

1
\/dxz—i-c dln
) + 3 /2 +
2acx 2ac e
-ab J -ab
2d+ - 2 2dJ- -
2 (ad—be) dy -ab [x ] ad be —ab dy-ab (x b ) ad—be
b + b + b b
bln
_ —ab
/| ad bc
N -ab -ab ] ( J -ab )
24~ 2 24"
2 (ad—be) dy -ab [x+ b ad be J=ab dy-ab | x+ "= ad—be
— +2 d|x+ —~ —~
b b b b b
bln
X+ ‘_bab

/ad bce



Problem 195: Result more than twice size of optimal antiderivative.

(b2 +a)Jdx? +c
Optimal (type 3, 66 leaves, 5 steps):
arctanh[ i arctan[ X radtbe
Jdx +c _ J?fdclf—+c
bJd by -ad+bc

Result (type 3, 336 leaves):
1n(x d + dx2+c)

bJd
-ab V -ab
24\~ Y NE
2(ad=be) dv-ab [x } “ad— bc/ -ab)+ a “b( b J ad—bc
b b 2/ b b
aln
—ab
N b
2>/ =ab b | - fﬁi__éﬁ
-ab V -ab
24\~ Y NE
2(ad—be) el [x+ } “ad— bc/ ) a “b( b J ad—bc
b b 2/ b b
aln
—ab
b

2/ =ab b /-Eéi}éﬁ

Problem 196: Result more than twice size of optimal antiderivative.

1
dx
J'xz (bx2 —i—a)\/dxz +c

Optimal (type 3, 62 leaves, 4 steps):

b arctan[ Xy -ad+bc J
J:?xldx24-c __\/dx24-c
&2 adThe acx

Result (type 3, 333 leaves):



J -ab J [ N -ab ]
2dyab |x— 122 > 2dy=ab | x—
2 (ad—be) a4 (x b ad—Tbe J-ab @ b ad—be
- + 42 [ -4a=0e [ glx— + -
b b b b b b
bln
N -ab
Jdlte | b
acx —
aVap [-4dbe
N -ab )
2d=ab > 2dy~ab
2(ad—bc) “ [x+ ] “ad— bc/ —ab ) B 4 [x+ b _ad—bc
o b b T2/ b
—ab
B b
aVap |44l

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

X

J (b2 +a) (d? +¢)* &

Optimal (type 3, 60 leaves, 4 steps):

arctanh[ Vb Vdr +e ] JE
_ J-ad+bc i 1
(-ad+be)> /2 (-ad+be)Jad e

Result (type 3, 617 leaves):




\J -ab ]
> 2dy-ab |x-
2(ad=be) | b J+2 —ad—bc | (. Jmab ), ‘ [x b )  ad—bc
b b b b b b
In
. -ab
N b

~ab
2 2d\y-ab (x—i— 4
2b(ad—bc)c d(x—l— v oab ] -

— v -ab
2(ad—bc)__2dd ab(x+

N -ab
> 2dy=ab
b J ad—he J-ab “ [H b ad—be
- +2 [ -24=0C gl + -
" b b b

Problem 198: Result more than twice size of optimal antiderivative.

1
dx
Jx4(bx2 +a) (dP +¢)* "

Optimal (type 3, 156 leaves, 6 steps):

b3arctan[ xy -ad+be ]

JaJdi?+c¢ ) d _ (~4ad+be)JdP +e L (4ad+3bc) 2ad+be) Jdd +ec
& *(-ad+bc) cl-ad+be)SJadte  3ad(-ad+be)r 32 (-ad +be)x
Result (type 3, 761 leaves):

2
) N 4d N 8d*x N

1 b
SaC)r"\/dxz—I—c 3a62x\/dx2+c 3alJd +c aexd +c

2bdx

EE N

+



N (x‘ _;b) d—b
2a*=ab (ad—bc) d(x— a )+ d ¢

+

\J -ab )
> 2dJ=ab |x—
2d® (ad—be)c d[x— v -ab ) + ’ [x b —“d be

b b
J -ab ]
2d{-ab > 2dy-ab |x-—
2 (ad—be) “ ( J ad be —ab “ [x b ad—be
) b + b + b b
b In
B —ab
N b
2d*\=ab (ad—bc) /—%
3
N b
JT_F 2 2dv—ab(x+ 'fb ) d—b
2a*=ab (ad—bc) d(x+ a ) - -4 ¢
b b b
2
4 b xd
TRk [x—i— V';’b ) d .
2a* (ad—bc)c d[x—i— a J -4 ¢
b b
\J-ab ]
2d{-ab > 2d-ab
2(ad—be) “ (x+ J “ad— bc/ —ab J B “ [x+ b _ad—bc
P b b 2 b b
—ab
x+

b

2d*\=ab (ad—bhc) /—%

Problem 199: Result more than twice size of optimal antiderivative.

x2
J (b2 +4a) (d? +¢)° &

Optimal (type 3, 97 leaves, 5 steps):



barctan[ XJradtbe ]\/—

x 3 JaJdl +c (ad+2bc)
3(-ad+be) (d +¢)* 2 (-ad+be) /2 3c(-ad+be)2Jde +c

Result (type 3, 1133 leaves):
X 2x a

3be(de +e¢)’ AT 36 Jdd +¢

6y -ab (ad—bc) [d

_ab —
b b
_ adx
3 /2
2 2d\/—ab( v ab )
6b(ad—bc)c d(x——v_ab) + b _ad=be
b b b
_ adx
2 2d+ -ab (x— / -ab )
3b(ad—be) P d{x— v -ab J + b _ad—bc
b b b
ab

2J~ab (adbc)z/d[x —ab

b b b
4 axd
S ) 2dVab [ bb ) ad—be
2 (ad—b d|x— -
(a c) [ b )-l— b b
i I Akl
2dJ=ab > 2dy~ab
2 (ad—be) 4 [ b ad—be >y “ b ad—bhe
+ +2 d + -
b b b b b b
abln
x_\/—ab
N b

6y -ab (ad—b>bc)

d(Hmjz 2dm( b _ad ch



adx

J2— 2dm(x+ J-ab

3,2

b J _ad—bc
b b

6b(ad—hc)c d(x—l——v_:b

adx

b ) ad—bc

> 2dy-ab [x—i— v -ab
3b(ad—bc) P d[x—i— v -ab J -

b b b
4 ab
2 2dm[x+ v -ab )
2J=ab (ad—bc)? d[x+ “ab ) - b _ad—bc
b b b
axd

~ab
2 2dJ-ab (x+ a J
2 (ad—bc)le d[ﬁ_\/'ab) _ - b 3 ad;bc

J-ab

X

2 2d\ -ab |x+
2 (ad—bc) b ad—bc J -ab b ad—bc
- —~ +2 [ -2 [ d|x+ — —
b b b b b b
abln
\ -ab
* b

2J=ab (ad—bc)? | -@

Problem 200: Result more than twice size of optimal antiderivative.

X

J (bx2 +a) (dx2 +c)5 Z &

Optimal (type 3, 82 leaves, 5 steps):

b /2 arctanh[ \/7— ‘dxz—i_c
1 _ N -ad+be I b
3(-ad+be) (42 +c) " (-ad+be)’ /2 (-ad+be)2Jd2 +¢

Result (type 3, 1085 leaves):



bln

e O

6b(ad—bc)c




b
b b b
4 J-ab xd
m 2 2d+ -ab [x-i— —bab ) d—b
2 (ad—bc)te d[ + ;’ )— p 4 p ¢

J -ab
2 2d+ -
b ] ad—be [ \/—ab) dy-ab [x+ b ad—bhe
- y2 [ -2e=be gl et - -
i b b b

Problem 201: Result more than twice size of optimal antiderivative.

1
dx
Jx4(bx2 ta) (a2 +0)° "

Optimal (type 3, 221 leaves, 7 steps):

b4arctan[ xy -ad+be ]

i d N JaJdl+c ) d(-2ad+3bc) _ (8d*d® —12achd+b*PF)JdP +c
Se(-ad+be) P (@l +e)> @ (-ad+be)* 2 aped adte 3ac (-ad+be)d
4 (“2ad+be) (-8a’d® +8acbd+3b**)Jdx +c
3a204(-ad+bc)2x
Result (type 3, 1284 leaves):
2 2
B 1 — i 2d — i 8d x — 4 16d°x " b " 4bdx
3acx (dx2+c) aczx(dx2+c) 3ac (dx2+c)

3actJdiP +e¢ azcx(dx2+c)3/2 3a262(dx2+c)3/2



8bhdx »

+ - 3

3azc3ld)€2+c ) ZdW[x—J_ab J

6a2-ab (ad—bc) d[x— v ';b ) + 2 b _ad—bc
2
i b dx \/_b —
m 2 2d+ -ab (x— ; J d—b
6a2(ad—bc)c d(x— a ) + -4 ¢
b b b

N b dx

24d% (ad —bec)*c d[x—

— . -ab
2 (ad—be) 2dy -ab (x

- +

b J+2 ~ad—bc d x_\/—ab
b n b b b b

6a*\-ab (ad—bc) d[x—i——v_abJ

> 2dy-ab [x—i— v -ab

6a2(ad—bc)c d(x+—'_;bj



_|_
N [”%b] d—b
3¢ (ad—be) P | d|x+ X2 ] — -4 ¢
b b b
b4
~ab
2> 2dJ-ab [x—i— a )
2a*=ab (ad—bc)? d[x+ v -ab ) b ad—bc
b b b
B b xd
JT_F 2 2dd-ab[x+ 'Zb ] d—b
ZJ(ad—chc d[x+ a ] - -4 ¢
b b b
J -ab ) [ \J -ab }
2d~ 2 2dy-
2 (ad—be) dy-ab (x+ b ad —be J=ab dy-ab | x+ "= ad—bhe
- - +2 [/ -2470¢ Jalx+ -
o b b b b b b
-ab
X+
N b

2a3=ab (ad—bc)? /—%

Problem 202: Result more than twice size of optimal antiderivative.
de+cz(h
xz(bx2+a)
Optimal (type 3, 93 leaves, 5 steps):
(-2ad +3bc) arctan xJ-adtbe
JaJd? +c 3JdxX +c N Jdx +e¢

2832 adTbhe 2d°x 2ax (bx’ +a)

Result (type ?, 2617 leaves): Display of huge result suppressed!

Problem 203: Result more than twice size of optimal antiderivative.
¥ (abc2 —I—c)3 /2
: dx
(bx2 +a)

Optimal (type 3, 165 leaves, 8 steps):



3(8fd2—8acbd+b2£)MMMm[—jJZi—

3(—2ad—%bc)mcmn['x'_ad_%bc szrd—ad-+bc
Jdx +e¢

J774¢i#-+c

32
x3(dx2 +¢) n

26 (b2 +a) Nr - 25*
+3(—4ad+3bc)x\/dx2+c +3dx3\/dx2+c
8 b 4 b2

Result (type ?, 4794 leaves): Display of huge result suppressed!

Problem 204: Result more than twice size of optimal antiderivative.
2 (4 +¢)*
3 dx
(b)c2 +a)

Optimal (type 3, 123 leaves, 7 steps):

s p (-4ad+3bc) arctanh[i]ﬁ (—4ad+bc)arctan[x—'_ad+bc]\/m

_x(dxz—i—c) I Jdx +c n ﬁ\/dxz—i-c _i_dx\/dxz—l-c
2b(bx% +a) 20 2037 b?

Result (type ?, 4684 leaves): Display of huge result suppressed!

Problem 205: Result more than twice size of optimal antiderivative.
3 /2
x(dx24—c) /
________77_(h
(bx2 +a)

Optimal (type 3, 79 leaves, 5 steps):

3 1 3darctanh[ﬁd—xz+c]\/ -ad+bc
(dx® +¢) 3 J-ad+bc +3d\/dx2+c
26 (b2* +a) 265 /2 252
Result (type ?, 2820 leaves): Display of huge result suppressed!

Problem 206: Result more than twice size of optimal antiderivative.

J(dx2+c)5/2 "
2 (b2 +a)’
Optimal (type 3, 142 leaves, 7 steps):
3 (—ad+bc)3/2(2ad+3bc) arctan[x—‘_ad-i_ch & /Zarctanh{i
(-ad+bc) (dP +c)” 77 Jaydd+e ) Jd2 +c

_c(-ad+3be)JdP +c

2abx (b? +a) 2452 p? b? 2d%xb
Result (type ?, 7528 leaves): Display of huge result suppressed!

Problem 207: Result more than twice size of optimal antiderivative.



J (a2 +e)*”
2 (b2 +a)

Optimal (type 3, 152 leaves, 8 steps):

Cc(d2+e)’ J<

e /2(—5ad+4bc) arctanh[—“dxz—i_c] (-ad+bc)? /2 (ad+4bc) arctanh[ Vb Jd2P +c J

J-ad+bce

2ax2(bx2+a) 24 2a3b3/2
(-ad+bc) (-ad+2bc)JdxX* +c
2a°b (b2 +a)
Result (type ?, 7589 leaves): Display of huge result suppressed!

Problem 208: Result more than twice size of optimal antiderivative.

4
al dx
J (bx2 +a)2\/dx2 +c

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

(-2ad+3bc) arctan[x—“_ad—i_bc]ﬁ arctanh[i
J:ixldx2+—c n Jd +c¢

ax\/dxz +c

202 (-ad +be)? 2 »Jd
Result (type 3, 845 leaves):

2b(-ad+bc) (bx*+a)

2 2d{-ab [x— J-ab J
. d[x_ “ab ) N b _ad—bc
n(xy7 +J/d2 +¢) 3 b b b
b d 45% (ad—bc) (x——v‘;b]
- N -ab ) — ( _\/—ab]
2(ad—bc) +2d“ ab [x b ) ., [Cad=bc d(x_ J=ab )2+2d“ ) dd—be
ad+ -ab In b b b b b
x_\/—ab
b




2 24 ab | x4+ Yab
\ -ab ) [ .
_a d[x-i— b b b
4b% (ad—bc) (x—}- V'b“b ]
il G W2 [ 5
2(ad—be) _Zd ab [x+ ad—The —ab ]2 2dy -ab b ad—be
ad+ -ab In b b b b
—ab
b

4b3(ad—bc) _ad—bc
v b
2d=ab |x- '“b
2 (ad—bc) ad bc
] b i b t2

3aln b b
. —ab
N b

4 ab b | - —“d be
-ab \J -ab
2dJ=ab > 2dy~ab
2(ad—bc) 4 [H ] “ad— bc/ —ab) “ [ b ) ad—bhe

. b b 2 b b
—ab
b

d—bc
4=ab p* | -LL2C
“@wr b

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

(b?4+a) Jdx*> +c
Optimal (type 3, 73 leaves, 4 steps):
carctan[x—d-wlm
\/?\/dxz+c xydx +e

2(—ad+bc)3/2\/7 _2(—ad+bc) (bx2+a)



Result (type 3, 816 leaves):

d( _m)2+2dm(xm

b b b
4b(ad—bc) [x——"'lfb]
il G ) WS ol N e Gt
_2(ad—bc)+2d ab [x b ) ,, [Cad=bc d[ _ Jab )2+2d ab b ad—bc
b b b b b b
dy -ab In
x_\/—ab
b

— (.. b ]
d[ L =ab ]2 2d “b[ b ad—be
N b b b
b(ad—bc) (x+v_;b)
— — (. b)
2(ad—be) _Zd ab [H ] , [Cad= bc/ —ab )2 2d “b[ b _ad—bhc
dy -ab In b b b b
—ab
N b
402 (ad—be) | -2d=be
b
il el A e il
2(ad—bhc) +2d ( ] ad bc/ [ > ]2+2d [ b _ad—bc
" b b b b b
—ab
b




2(ad—be) 2dy -ab (H J “ad— bc/
b b 2/

—ab
b

+
4=ab b /-—‘”’;bc

Problem 210: Result more than twice size of optimal antiderivative.

In

x(bx2 +a)2\/dx2 +c
Optimal (type 3, 108 leaves, 7 steps):
(-3ad +2bc) arctanh \/_ . dx’ +c arctanh —,dxz-l-c
J-ad+bce _ c dx* +¢
2d% (-ad +be)d 2 N 2a(-ad+be) (b2 +a)

Result (type 3, 837 leaves):

2c42cJdxP +e¢ ]

e
[T e s il Gt
24~ 2 24"
2(ad—be) d ab( b ) ,, [fad=bc d[ _ Jab ] N dv-ab b ad—bc
. b b b b b b
‘e -ab
N b
d—bc
2482 -4
4 b
\/—abj [ J b]
2dJ=ab | x+ > 2dJ~ab
(ad —bc) a ( b L, [fad=be |, x+\/—ab] 4 b ad—bec
. b b b b b b
. X+ ;:b
22 _ad—bc



V -ab [ \J -ab )
NE - > 2dy-ab |x-
_2(ad—bc)+2d ab [x b ) ., [Cad=be | (. Vb |, U ad—bec
. b b b b b b
. -ab
N b
4a(ad—bc) | -2d=be
J b
\J -ab )
> 2dy-ab
R e ‘ [x+ b ad—bec
N b b b
4ay=ab (ad—bec) (x—l— v ']j’b ]
-ab
2 -
=5 )P 24V aeb [x+ b )_ad—bc
b

dlIn
X+

Problem 211: Result more than twice size of optimal antiderivative.
J 2

dx
(b2 +a) (ds +¢)° 2

114 leaves, 5 steps):

(ad+2bc)arctanh[ﬁ— V‘“‘z“]
J -ad+bc ad+2bc

Optimal (type 3,

+

a

- +
2 (-ad+be)S 2B 2b (-ad+be)?Jd2 +c

Result (type 3, 1455 leaves):

2b (-ad+bc) (b2 +a)Jd? +c¢



J -ab J [ J-ab ]
2d{-ab > 2dJ-ab
2(ad=be) | ! ( b ) ., [Tad=bc | (. b ), ‘ b )  ad—bc
" b b b b b
. -ab
N b
2(ad—be)b | -24=b¢
b
B 1
=5V 2dJ-ab (x—l— y ;’b ] i
2b(ad—bec) d(x+ a ] -4 ¢
b b b
_ J -ab xd
2 Zd\/—ab [x—i— Joab )
2 \ -ab b ad bc
b* (ad —bc)c | d|x+-—— -
b b
N -ab ]
2d{-ab 2 2d\/— b
2(ad—be) “ (H J ad be —ab “ [H b _ad—bc
b 2/ b
In
—ab
N b
2 (ad—be) b | -44=b¢
J b
+

b ] ad—>bc

b b

2 2d+ -ab x—ib
) 7 (-
+



+
m 2 2d+ -ab [x— “_;b J d—b
4b(ad—be)? d[x— a )+ -4 =
b b b
_ 3y -ab d*ax
~ab
> 2dJ-ab [x— a ]
4b% (ad—bc)le d[ v -ab ] + b ad—be
b b b
N -ab ) ( J -ab J
2dy=ab |x— > 2dJy=ab |x—
2 (ad—be) “ [x b ad—The J-ab a1 b ad—be
+ 42 [ -L4=PC gl x— + -
b b b b b b
3adln
x_\/—ab
B b
4b(ad—bc)? | -44=bc
J b
_ -ab
~ab =720 [’H%b] d—b
45% (ad—bc) (x—i— 4 J d[x—l— ;’ ]— p -4 p ¢
4 3ad
[r P 2Vl [x—i— V';’b ) s
4b(ad—bc)? | d|x+ Y42 a ¢
b b b
4 3 -ab d*ax
m 2 2d+ -ab [x-l— bab] d—b
45% (ad—bc)le d[ + Y4 ]— -4 ¢
b b b
e o =)
2d-ab yaoe > 2dJ-ab
2 (ad—be) 4 [x+ b ad—he b ab | ¥+ ad—be
b b T2 dlxt " - b b
3adln
X+ _;b




Problem 212:

1

Result more than twice size of optimal antiderivative.

|

dx
x (b2 +a) (dd +c)°

Optimal (type 3, 144 leaves, 8 steps):
arCtanh[ M b’ /2 (-5ad+2bc) arctanh[ ‘/7— de2+c
4 J-ad+bc d(2ad+bc) b
) 253 /2 " 2 5/ + +
a*c 2a* (-ad +bc)

Result (type 3, 1671 leaves):

2ac(—ad+bc)2\/dx2 +c

2a (-ad+bec) (b +a)JdP +c

In 20+2J?de+w ]
1 X b
B 23,2 +
a?edXP +c ac [—ab
—7 2 2d+\ -ab | x— b d—b
24 (ad —bc) d[x— v 4 ] + -4 ¢
b b b
_ v -ab xd
JT_F 2 ZdJ—ab[x—-“_;b J d—b
2a2(ad—bc)c d[x—- a ) + -4 €
b b b
2d\~ab [x——v'“bJ 2> 2dy~-ab [x— v —ab )
2(ad=be) b ) ., [Cad—bc d(x_ ~ab J N b _ad—bc
b b b b b b
bln
. -ab
3 b
2d% (ad—be) | -44=b¢
b
N b
— 2 2d+ -ab [x+ _;b ) d—b
24% (ad —bc) d[x+ ;‘ )— p -4 2 &
4 v -ab xd
[T > 2d{-ab [;ﬁ—“f”) o
2f(ad—bc)c d[x+ ; ) - b -4 b =



\/—abJ [ \/—ab)
2d{-ab > 2dJ-ab
2(ad—bc) ‘ [x+ b ) ., [Cad=bc d[)H_\/—b)_ AT ) ad—be
i b b b b b b
-ab
X+ b
2d% (ad—be) | -44=b¢
b
b
“ab
— — 2 2dJ-ab [x— a J
4a -ab (ad—bc) (x— “ab J/d[x— “ab ) + b _ad—bc
b b b b
3db
— 2 2d+ -ab [x—“_;b) d—b
4a(ad—bc)? d[x— ;‘ )+ p -4 2 <
3d7bx
Ve ("‘ _;bJ d—b
4y=ab (ad—bec)lec d[x— ;’ )+ p 4 p ¢
\/—ab) ( \/—ab)
2d{=ab |x— Y42 2 2dJ=ab |x-—
2 (ad—be) 4 [x b ad—be J-ab a1 b ad—be
i b b T2 R + b T
3dblIn
x_\/—ab
b
4a(ad—bc)? | -4d=bc
J b
bxd

b b b
b
— — 2 2dy~ab [x-i— V';’b ) i
4a+ -ab (ad—bc) (x+ ; J d[x+ ; )— b -4 b =



4\ -ab (ad—

2 2d+ -ab (x—l— / ~ab )
be)e d[x—i— Vv -ab ) B b ad—bc

3dbln

2(ad—bc) 2dy -ab [x-l- b ad—bc d(x—i—mr— 2dy-ab | x+

b b b

Problem 213: Result more than twice size of optimal antiderivative.

1
dx
Jx4(bx2 +a) (42 +c)

Optimal (type 3, 249 leaves, 7 steps):

b (-8ad+5bc) arctan[ xy-ad t+he

Nrren

d(2ad+bc) b

+ -

2a7 2 (-ad +be)> 2ac(-ad+be)?3Jd2 +¢  2a(-ad+be) P (b +a)JdP +¢

(8a?d* —4acbd+5b>32)JdxP +¢ N (16 d® —8a*bed* —14ab>Pd+150° ) JdxX2 + ¢

661202(

-ad+bc)2x3 6a3(:3(-ad+bc)2x

Result (type 3, 1607 leaves):

4d 8d*x 2b 4bdx

1
- +
3azcx3\/dx2 +c

+ + +
3a*Fxdx +¢ 33 JdP +c BexdP +c SAJdPE +c



b b ;
3p2d\-ab
[ )’ de[x— -Zb] o
e e e iz
302 dx
2 de [x— Vv -ab ]
(ad—bc)*e x— Jab + b _ad—bc
b 5 ;
-ab
2d-ab v
2 1 2(ad_bc) a ( b
3b%dy-ab In . N
ad—be)? | -44=bc b
b
-ab)
2 2dy-ab —
4o [ ad=be /d[x ~ab j s V-a (x - i
b b . =
3h2xd
7 v —ab)
2 - —
3 J-ab 2dy -ab [x 5 b
4a’ (ad—bc)c | d|x— ; n b B b

4a* (ad—bec) (x+@J/d[x+@]2_2dm[x+m

b
3b2d-ab

m]z_ de[x+



3 x

2

2dm[x+ m]

@ (ad—bc)’e x+V bb —~ p b —“d;bc
1 1 (ad—be) 2d+\ -ab (x+'_;lb]
3b2d=ab In 4 p ¢ p
(ad— bc ad be x+ —ab
b
\/—ab)
2 [ -
ad be ) _ 2dy-ab [X+ b )  ad—bec
b b
3b%xd
m 2 2d+ -ab (x—l— ‘_;b ) d—b
3(aal—bc)c d(x—i— a )— . ¢
b b b
553
— 2 2d~ab ( V'b“b ] .
4a3=ab (ad—bc) d(x— v "4 ) + a ¢
b b b
N -ab ] [ N -ab ]
[ — 2 [
2(ad—be) 4V Tal (x b ad—be Jab 2dy -ab b ad—be
- 2 + 2 +2 [ -5 [ d a2 + -
56°1In
‘— -ab
b

4a3\[-ab (ad—bc) d(x—i— “ab



) 2d\/W(x+ Joab

_2(adb—bc) b b J+2 /_adb—bc d[H\/—;b b - ad
5b%In
-ab
x+
b

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

x2
J (b2 +a) (d +¢)° 2 o

Optimal (type 3, 139 leaves, 6 steps):
b(d4ad+bc) arctan[ Ay ad T e “_ad_'_ch
VQ;\/dx24—c

~ S5dx . X n . d(2ad+13bc) x
6(-ad+be) (d2+c)> "> 2(-ad+be) (b +a) (dd+c)° 2(-ad+be) 2Ja 6c(-ad+be)’ VA2 +e

Result (type ?, 2368 leaves): Display of huge result suppressed!

Problem 215: Result more than twice size of optimal antiderivative.
1
dx
2 2
sz(bxz +a)’ (dd+e)

Optimal (type 3, 251 leaves, 7 steps):
b (-8ad +3be) arctan| 2N 44 bc
VC;}/dfz+c

d(2ad+3bc) b
6ac(-ad+be)x(dd +c) i 2a(-ad+be)x (b2 +a) (d2+e) 2 24° % (~ad +be)T 2
L d(82P +20achd+30°3)  (16a°d +40a2bed® —18ab?Pd+9b0°F) JdP +c
6ac2(-ad+bc)3x\/m 6a’c (-ad+bc)’x

Result (type ?, 2512 leaves): Display of huge result suppressed!

Problem 221: Result more than twice size of optimal antiderivative.
J (e)c)3 /2 (Bx2 +4)
5/2
(b +a)’ "

Optimal (type 4, 192 leaves, 4 steps):
(4b—aB) (ex) >  (Ab+5aB)efex

32
abe (b +a)’ 6ab? b2 +a




/A 2 /A
(Ab+5aB) & /2/005[2arctan[bl4—m]] EllipticF[sin[2arctan[ bl 4\/5]

ﬁ](ﬁﬂﬁ)/ﬂ

N v A ) (7 o l7)
/-
12cos[2arctan[ % ] ] @ /4b9 /4\/bx2 +a

Result (type 4, 428 leaves):

1 - [[A\/T e / bx++ -ab -bx++ -ab / ElllpthF[ bx++ - \/— ]xzbz
12xab’ (bx2 +a) v -ab V -ab N \J -ab 2

+5B{2 —ab/bx+‘ “ab “bx+ -ab __xb ElhptlcF[ bxy- V2 ]xzab
Vv -ab Vv -ab J-ab Vv -ab 2

+A\/7m/ bx++ -ab -bx++ -ab __xb ElllpthF[ bx++-ab 2 ]

\J -ab v -ab J-ab V -ab

+53J7\/—ab/bx+v'ab bx+y-ab [ xb ElhptlcF[ bxty=ab V2 | oo 35 143 b — 2 4xal?

Vv -ab Vv -ab J-ab Vv -ab 2

— IOBxazb] e ex ]

Problem 231: Result more than twice size of optimal antiderivative.

J (ex)5 /2\/ -dx* +c dr

-bx* +a
Optimal (type 4, 308 leaves, 15 steps):

1 /4
284 (-5ad+2bc) & /2EllipticE[d— V”,I] 1— ax

_2e(ex)3/2\/—dx2+c _ c1/4\/? ¢
3b sp2 a4 -dd + e

Ae A T

+

1 4 1/4
203/4(-5ad+2bc) 6‘5 /ZEHlptICF[ \/_ J /1 % Cl /4(—ad+bc) 85 /2E111p'[ICP1[ \/_ \/—\/— J\/— | —

dx

seBA M dl v IS N
1 /4
A (-ad+be) e /2EllipticPi[ d ex b e ]J— a2
¢! /4\/? \/?\/7 c
SRAY RN

_l.




Result (type 4, 1490 leaves):

1 —
€2 ex - Xz C
10x6% (d2 —¢) (Vab d+yJea b) (Ved b—Jab d) [ Jexidodtt

\/7 dx+\/cd -dx+\¢cd zbcdz_smm\/—

5V2

EllipticPi[ dxtyed edb
Jed Jab d++cdb

ElhptlcPl[ dx+ycd /cd b

2 Jod Jod Jed Jabd+yedb
V2 dx+cd -dx ++cd P57 [ ElllpthPl{ dx+\cd Jed b

2 Jed Jed Jed Jabd+Jcdb
V2 dxt+ycd “dxt+yed ab>*?d+5\ab Jed 2 ElhptlcPl[ dxtycd Vcd b

2 Jod Jod \/ Jed Jabd+yedb
J2 dx+cd -dx++cd abed+547 Elhmel[ dx+cd Jed b ’

2 Jed Jcd g Jed Jcdb-—Jab d
V2 dxt+ycd “dxt+yed a?bed* +5ab Jcd J2 ElhptlcPl[ dxtycd , Jcd b ,
2 Jod Jod \/cd Jod Jed b—Jab d
NE3 dx ++[cd -dx ++[cd Ad 5T EllipticPi{ dx ++cd ’ Jed b ’

2 Jed Jcd Jed Jed b—ab d

7| [aried [~ Ve pogs o o is Elhthl[ dxtod Ny
2 Nera T e P [T JeTb—vard

Ny dx+m T 0T Emme[ dxtod r] dx+m dxied o, o
: N J J v ez

dx++cd \/ ] dx++cd -dx++c 2 [ dx++cd
+28V2 /- EllipticE ab**d—8J2 |- EllipticE
puc [ — 5 — puc —

JZ] dx—i-\/cd -dx ++[cd B 410T [ Elhme[ dx++cd JZT dx-l—\/cd -dx ++[cd Lbed
Ved Ved Ved

—14J2 |- ElhptlcF[ dityed ﬁ] diticd [odxd ab?Fd+4y7 | - ElhpncF[ dxtyed
Jea 2 Jed Jc_ Jed

ﬁ] dxtyed [dxtied 1305440 q02d -4 B cd? —42ab cd +42 0 A d J
2 Ved Ved




Problem 232: Result more than twice size of optimal antiderivative.

J (ex)3 /2\/ -dx* +c dx

-bx* +a
Optimal (type 4, 237 leaves, 10 steps):

1 /4 5=
2¢! /4(-3ad+2bc)e3/2EllipticF[d—ex,lj 1_ﬁ

_265\/ -dx* +c _ 01/4\/? ¢
3% 324 A a T e
1 /4
/A (-ad+bc) & /2 EllipticPi d " fex \/_\/_ ﬁ
. ANl ‘
a4 aT e
1 /4
A (—ad +be) & P Eipicni| 4 ex b e ) [y dx
. e TyT ‘

prd A -dd e

Result (type 4, 1285 leaves):

1
6bx (42 — ) Jab (JaT d+vedb) (Vedb—ab d) [e “

2 ab Jed | -4 /d’“r”d “dx+yced —IOﬁEllipticF[
cd Ved

J-d2P +e

WA Jab od [ xd /dx—i—m dx-i-\/_ 37
Jed Jed

ElhptlcPl

67 EllipticF[ dxtied

Jed

dx++cd

Jed

abcdJab Jed | - de /dx+\/ﬁ dx\/—l—_\/_ +4\/_ElllpthF[ / dx\;—_\/ﬁ

dx++cd Jed b

Jed Jabd+yedb

dxtycd “dxtycd a?bed* —3Jab Jed 2 | - Elllptlcpl[ / dx+, /cd b
ved Ved Ve \/ab d+\/cdb

dx++cd -dx++cd 3\/— /| Elllptlcpl[ dx++c
Jed Jed Ve

dx++cd -dx++c ab**d+3Jab Jcd 2 |- Elllptlcpl[
Jed Ved

B R

Jed b
\/ab d+cd b
dx++cd Jed b

Jed  Jabd+yedb



JZ /dx—i-\/ dxted o 37 EllipticPi[ dxtyed _ Jedb

2 N Jed Jed Jed b—+ab d

V2 dx dxty bed*—3Jab Jcd J2 Elllptlcpl[ dxtycd , Jcd b ,
2 Jed Jed Jed Jed b—ab d
JZ /dx—i-\/ dstVed pp s [ Elhpmpl{ dx—i-\/ Jedb

2 Jed Ve chb Jab d

V2 | JdxtVed [ dxted oo, o edyT /- Empmpl[ dx+./cd Jedb
2 Jed Jed Jed Jedb-Jab d
J2 dx+ycd dx¥Ved a4 aBab B ah — AR e ab —Axabedab +4xb2AdJab ]]

2 Jed Jed

Problem 233: Result more than twice size of optimal antiderivative.

J (-d2 +¢)* "
(-b2 +a) Joxr

Optimal (type 4, 250 leaves, 10 steps):

1 /4
261 /A /4(—3ad+5bc)EllipticF[d— V”,I] [ a2
2dJex  -d* +c n 61/4\/? ¢
3be

302 Je -dXP +c¢
1/4 1/4
¢! /4(—ad—|—bc)2EllipticPi[ /4J_ Vb e ] % c! /4(—ad—|—bc)2EllipticPi[ /4J_ Vb e ] %
+ \/_ \/_\/_ + \/_ \/_\/_
abrd Ao Jde e ab*d Ay J-de +e
Result (type 4, 1720 leaves):
1 [ -d* +cd [3\/_ E111pt1cP1{ dx—l—m . \/ﬁb s
6b\ex (dd—c)Jab (Jab d+mb) (Jecd b—Jab d) Jed  Jedb-Jab d

\/7] dxt+ycd dx e abed +3ab Jed 2 ElllpthPl[ dxtycd Jed b ,
2 Jed Jed J Jed Jedb—Jabd

ﬁ] dxtfcd [ dxiyed 6\/_/7E111pt10P1{ dxtcd Nerd
2 Jed Jed Jed  Jedb-Jabd




dx—i-m dx—l—\/_ abr P d — 6mmJ—
Jed Jed

dx++cd -dx+\/ bcd+3E111pt1cP1[ dx+cd ’ Jed b ,
Jed Jed Jed b—+ab d

THS dx—l—\/cd / dx—i—«/ —I—3ElhptlcP1[ dxted _ Jedb
Jed Jed b—+ab d

J_
J—bzcsz—/d)ﬁW/ dx+J— E —6ﬁEuipticF[ —dx;g,

g dzm\/— xd /dx-l-\/cd -dx++cd +16\/7EllipticF[ dx++cd ’
N cd

ElhptlcPl[ dx+cd s yed b s
Jed Jed b—+ab d

Jed Ved
abcdyab \Jcd | - xd / dx+ycd dxtied lOﬁEllipticF[ dxtyed ,
cd Jed Jed

Je3 R s xd dx—l-m dx—l-\/_ _3 x—I—m’ Jed b ’
\/_\/_\/ Ved / Jed 2 Jed Jab d+cd b

dxt+ycd “dx+ycd abed* +3Jab Jed 2 | - Elllptlcpl[ dxty Vcd b
Jed Jed Ve \/ab d++cd b

dx++cd -dx ++cd 2d2+6\/_ ElllpthPl{ dx++c Jed b
Jed Jed v v Ve \/ab d++cd b

dx++cd -dx ++cd ab’Pd—6Jab Jea T / Elllptlcpl[ dx++cd ved b
Jed Jed Ve \/ab d++cd b

dx++cd -dx++cd abcd—3EllipticPi[ dx++cd Jed b

ElhptlcPl

Jed Jed Jed ’\/ab d+cd b’
N dx++cd dx+\/ +3Ell1pt1cP1[ dx++cd ’ Jed b ,
Jed \/ d Jed Jab d++cd b

M e e e W

J_bzémm/ dx+m / d"+J— —4ﬁabd3m+4ﬁb2cd2m+4xabcd2m—4xb2c2de

\/ﬁ

Problem 234: Result more than twice size of optimal antiderivative.



(-d2 +c¢)* "
(ex)? /2 (—bx2 +a)
Optimal (type 4, 252 leaves, 10 steps):

1 /4
2 AP (3ad+be) EllipticF{d— vex 1) T

2c -dx* +c n 01/4\/? ’ ¢
3ae(ex)3/2 3abe5/2\/m
1/4 1/4
! /4(—ad+bc)2EllipticPi[ /4? ?ﬁ ] /1 % ! /4(—ad+bc)2EllipticPi[ /4? ?ﬁ ] %
+ +
azbdl/“es/zm azbd1/4e5/2m

Result (type 4, 1739 leaves):

1 -dx*+cd

( 32 EllipticPi[ dx +cd Jed b
6xa62\/;(dx2—c)\/_ md‘Fmb mb_md)

xa*bcd dxtycd / “dx +3\/_E111ptlcP1[ dxtycd Ved b ,
Je \/cd b—yabd

2 / dx+\/cd dx+\/ [xd — —6\/_E111ptlcP1[ dx+\/ Jedb
Je \/cd b—+ab d

cablld dx++cd -dx+.cd _xd —6\/7EllipticPi[ dx++cd ’ Vedb ’
Ved Vved Ved Ved Jed b—+abd

xabcd\/ab/dx—i_VCd ‘dx+V -2 g +3ﬁE111pticPi[ dxtyed vedb
Ve Jed Jed Jed b—+ab d

B dx—l-\/cd / -dx++c +3\/7EllipticPi[ dx++cd , Jed b ’
\/cd Jed Jed b—+ab d

bzczx/_/ dx+m —dx\/—i—_\/_ Ners \/__6\/_E111pthF[ / dx\;—_\/_
N N dx+cd dx—l-\/_ xd intic dx-i-\/_
&Jab Vs / - \/_d+8\/_Ellpt F[ / Nezs
xabcdﬂ/ dx+\/ﬁ dx+\/_ [ - xd \/_d—2\/_E111ptlcF[ / dx\;—_\/_

ST G B A

Jed Jedb-Jabd



[T dx+m dx+\/_ v J_d_N_EHtP{ dxtled  Jedb
/ /o TN Ve Vamdeveds

xa*bcd dxt+ycd / “dx+ +3\/_E111pt1cP1[ / dx+y Vcd b
Ve \/ab d++cd b

iy E/ dx—i-\/cd dx—l—\/ [[xd — +6\/_E111ptlcP1[ dx—i—«/ J<d b
NEe \/ab d—l-\/cdb

xab*Pd dxt+ycd / “dx+ 6\/_E111pt1cP1[ dx+y Vcd b
Ve \/ab d++cd b

xabcd\/ab/dx—l_VCd d"+V /. xd \/ a —3J_E111pncpl[ / dx+V Ved b
NN \/ab d—i—\/cdb

A dx+\/cd / dx+\/ +35Empﬁcpi[ detyed _ Jedb
\/cd Jed Jab d++cd b

bzém/de’m d"+J— [.xd \/_d+4x2abcd2\/a_—4x2b262d\/a_—4abc2dm—I—4b2 3J_])

M N G

Problem 235: Result more than twice size of optimal antiderivative.

(-d2 +¢)*
(ex)7 /2 (—bx2 +a)

Optimal (type 4, 347 leaves, 16 steps):

1 /4
2344 A (Tad+5be) EllipticE( d 7 Jex V”,I] R

2c¢y-dP+c  2(-Tad+5bc)y-dP +c VN c
Sae(ex)® N 520 2 dd v e
1 /4 J /A
28 /4l /4(-7ad+5bc)EllipticF[m,l] T /4(—ad+bc)2EllipticPi[ Jex _Jbye J _ a2
" d AVe < Ay Jayd ¢
52 2 Al +¢ ST E AR v e
1/4
! /4(—ad+bc)2EllipticPi[ /4J_ Vb e ] %
+ Je JaJd

@ /zdl /4e7 /2\/7\/ -dxX +c

Result (type ?, 2027 leaves): Display of huge result suppressed!



Problem 237: Result more than twice size of optimal antiderivative.

(ex)?: /2
32 dx
(—bx2 +a) (—dx2 —|—c)
Optimal (type 4, 240 leaves, 10 steps):

1 /4 vz
AP /2EllipticF[m,I] TV /2 Ellipticpi| < Jex _Jbye ] _de

) edeox B cl /4\/? c . /4\/— \/—\/— c
(-ad+be)J-de +c d' A (cad+be)J-d2 +e d' 4 (cad+be)J-de +c
/-
/43 2 Elipticpi| 4 d “ex Jbie || [, _d<
AV J_J_ ¢

+
d' A (cad+be)J-d2 +e

Result (type 4, 701 leaves):

- 1 [ [\/_ /7 ElhptlcP1[ dx+\/_d mb
2x(Ved b—yab d) (Vab d+ed b) Jab (ad—be) (di? =) Jed Jedb-Jabd

J2 dx ++cd -dx ++[cd abcd—l—EllipticPi[ dx++cd ’ Jed b ’
Jed Jed Jed Jed b—+yab d

Q\/—adJ—/dx+m dx+J_ T W_Elhme[ dx\;-i_d

\/_ad\/_/ dx-l-\/w dx-l-\/_ [ _xd W+ElhptlcF[ / dx\/—li_

rbcm/ dHW dx+\/_ /TJ—d_J— Empm[ dx+¢—d Nl

Ve Jab¢1+dcdb
dx++cd -dx++cd abcd—%EHmﬁdﬁ[ dx++cd ’ Jed b ’
Jed Jed Jed Jab d+cdb

raw—/d”m d”J_ [ xd W—Zxadzm+2xbcdm]x/—dx2+ce\/gj

\S}

o e el o

Problem 238: Result more than twice size of optimal antiderivative.

J [aZ +e
Jex (-b2 +a)’

Optimal (type 4, 253 leaves, 10 steps):



1 /4 1 /4
AP /4EllipticF[ M,IJ 42 (-ad +3be) EllipticPi| & W’ b e ,1] |- dx
Jex \ -dx* +c i c! /4\/? ¢ i c! /4\/? Ja Jd ¢

2ae(-bx* +a) 2abe-d@ +c s2bd AT A F e
1 /4
¢! /4(—ad+3bc)EllipticPi[d W’ﬁﬁ,l) X
ol /4\/? Ja c
4abd e -dP +c

Result (type ?, 2250 leaves): Display of huge result suppressed!

_|_

Problem 239: Result more than twice size of optimal antiderivative.

J (—d)cz—’r-c)3/2
(ex)3/§(—bx2—ka)2

dx

Optimal (type 4, 403 leaves, 16 steps):

1 /4
c3/4d1/4(-ad+5bc)EnipticE[d— V”‘,Ij - 42

(cad+5bc)[-dP+c | (-ad+be)-dP+c _ A ¢
2d°beyex 2abe(-bx* +a)Jex 2a2bé’é/—df-+c
1 /4
A (~ad+5be) EllipticF[M,Ij |- a2
o /4\/; c

_|_
28208 2 [-dd +e
1 /4
cl/4(-a2d2—4acbd+5b2c2)EllipticPi[d MEFIJ | dx
Ve Jad ¢
A4S PR AS a2 f e
1 /4
c1/4(—a2d2—4acbd+5b2c2)Euipticpi[d m,ﬁﬁ,lj 1_ﬁ
dAVe  Jayd ¢
4GSR AP [aT e

Result (type ?, 3878 leaves): Display of huge result suppressed!

+

Problem 240: Result more than twice size of optimal antiderivative.

J (ex)7/2 "
(-b2 +a)? (-d2 +¢)*

Optimal (type 4, 332 leaves, 11 steps):



(ad+2bc) eSJex ad\ex

- +

/A (ad+2bc) e /zEllipticF[

d1/4ml
01/4\/?

1) /1

dx

C

2b(-ad+bc)*-dP +c¢ 2b(-ad+bc) (-b2+a){-d2 +c¢

1/4
A4 (ad +5bc) ¢ 2 Elipticpi| &Y€ RN
/4J_ J_J_ ¢
4bd 4 (-ad+be)2J-d2 +c

/A fox
! /4(ad+5bc)e7/2EllipticPi[ d Vb Ve ] _dx
LAV Jad
4bd" * (~ad +be)2J-d2 +c

Result (type ?, 2529 leaves): Display of huge result suppressed!

C

Problem 241: Result more than twice size of optimal antiderivative.

J (ex)?: /2 "
(b2 +a)? (-d +¢)* /2

Optimal (type 4, 303 leaves, 11 steps):

2bd' 4 (~ad+be) S -d2 +¢

1 /4
3 AP IS /2E111pticF[ d 7 yex V”,I) T
3deyex n ey ex " &’an- ¢

2(-ad+bc)2-dP+c  2(-ad+bc) (-bx*+a)-dP +c¢

/A fox
! /4(5ad+bc)e3/2EllipticPi[ d b e
LAVe J_J_
dad " (-ad+be)2J-d2 +c
/
c1/4(5ad+bc)e3/2EnipticPi[ d Zfex Jbc ] _de
VAV Jad ¢
4ad " (-ad+be)2J-de +c

Result (type 2, 2276 leaves)

_d2

Cc

: Display of huge result suppressed!

Problem 242: Result more than twice size of optimal antiderivative.

| 1 :
(ex)3 /2 (—bx2 +a)2 (—a’x2 +c)3 /2

Optimal (type 4, 506 leaves, 17 steps):

d(2ad+bc) b

(-ad+bc)?-dP +c

_ (6a*d* —8achd+5bh*2)J-dP +¢

2ac(-ad+bc) eJ?;J—df-Fc 2a(—ad+bc)eﬂbx2+a)J;;J—dﬁ-%c

2a% A (

—ad—i—bc)ze

ex



g/ A
} /4(6a2d2_gacbd+5b2c2)EllipticE[ 4 Aex ] [1_d2 /4(6a2d2—8acbd+5b262)EllipticF[ 4 Jex ] _dx

W ¢ /J— ¢
- +
24 /4(—ad+bc 26'3/2\/ -dx? +¢ 2a205/4(—ad+bc)263/2\/ -dx +¢
1/4
B3 2 A (“11ad +5be) EllipticPi Jex _Jbie (| [;_d
AV \/_J_ c

45 2d' A (cad +bc)2 S 2 -dP +e
/-
B2 /A (Z11ad +5bc) Elliptici| < d "ex Jbc | _de
AV J_J_ ¢
45 2d A (cad+be)2 S 2 -d2 + e

Result (type ?, 3384 leaves): Display of huge result suppressed!

_|_

Problem 243: Result more than twice size of optimal antiderivative.

J\/bx24—a e
xJdP +c

Optimal (type 3, 68 leaves, 8 steps):

arctanh[ \/?— ‘bxz_l_a arctanh[ \/7— “bxz—'_a ] Jb
e e
Ve Jd

Result (type 3, 176 leaves):
1

[Jh@+a¢df+c m[fad+bag+2J33Jfbd+fad+bm2+ac+2ac

- 2 vbd
2Jfbd+fad+bag+acvbddac
7
| 204242 Fbd ¥ Pad v bed tac [Bd tadtbe |, J
2y bd
Problem 245: Result more than twice size of optimal antiderivative.
{f(bxz+a)3/2 N
Jdx +e¢

Optimal (type 3, 155 leaves, 7 steps):

(—acl+bc)2 (ad +5bc) arctanh[ \/— * bx’ +a
J__de2+c

 (ad+5be) (b2 +a) PJdP e N (b2 +a) ?JdP ¢

24 b d* 6bd

1663 2d" /2



(-ad+bc) (ad+5bc) b2 +a Jdx* +c

+
16bd°
Result (type 3, 531 leaves):
- I b2 +a JdP +c | -16x* P2 Jbd Jx*bd+x2ad +bcx +ac
96Jx*bd +x>ad+bext +ac db\bd

—28Jx*bd+xPad+bcx +ac Pad*bybd +20Jx*bd+x*ad+bcx +ac Pb*cdJbd

4 7
| 2042 42Ut bd+Pad+bex tac Jbd tad+be a3d3+91n[ 2bd +2 /¥ bd+Padthed tac Jbd +ad+be | 5 o,
2P 25T
4 J 7
_27m[2bdf-¥2Jxbd+mgad+bcf—%ac bd +ad+bc a3b2d+45b%n(2bdf-¥2Jxbd+m;ad+bcf-%acvbd-+ad+bc g
2 bd 2 J5d

—6Jx*bd+Pad+bexl +ac Pd*Jbd +44x*bd+x2ad +bcx +ac acdbybd —30x*bd+x2ad +bcx +ac c2b2\/bd])

Problem 246: Result more than twice size of optimal antiderivative.

Jx(bx2 +a)3 /
Jdx* +¢

dx

Optimal (type 3, 99 leaves, 6 steps):

3(—ad+bc)2arctanh[\/7— b ta
Jbad+e ) | (b2 +a) P Jd2 +c 3 (-ad+be)Jb2taJd2 e

8d5/2\/7 4d 8 &2

Result (type 3, 336 leaves):

! [\/bxz—i-a \/dxz—i-c
16Jx*bd +x*ad+bex +ac d*Jbd

4bx*bd+xad+bex +ac Xdbd

| 2242 +2Vxtbd +Pad +bex’ +ac bd +ad+be a2d2—6bln[ 20d’ +2x*bd +Pad +bex +ac Vbd +adtbe |
2Vbd 2Vbd
)
+3b21n[ 2bdX2 42 x*bd+2ad+bex +ac Jbd +ad+be 210 Frd T eadhed tacad T
2Jbd

—6bJﬁbd4ﬂgad+b0f-¥acchd]J



Problem 248: Result more than twice size of optimal antiderivative.
5/2
‘f(bxua) /

Jdx* +¢

dx

Optimal (type 3, 199 leaves, 8 steps):

5(-ad+bec)3 (ad+7Tbc) arctanh[ Jd b2 +a

dx” +c 5(-ad+bc) (ad+7bc) \bx"+a +c ad—+7bc) +a dx* +c
NPT X be) (ad ) (b2 +a) a2  (ad+7be) (b2 +a)° P2
1283 2 P /2 192bd3 48 b
+a +c 5(-ad+bc ad+7bc +a +c
L 62+a) P Jad v s(-ad+be)(ad+7be) b +a JdP
8bd 128 b d*
Result (type 3, 769 leaves):
- ! [be2+ade2+c 96X P Jxtbd +xad+bexr +ac Jbd
768 x*bd +x*ad +bexr +ac d*bbd

— 22 abP PP bd+xPad +be +acbd +1128° B3 cd X bd+xFad+bex +ac Jbd —236x*bd+x*ad+bex +ac PP dbybd

+344 02 X bd+Pad+bex +ac Pacd*bd —140x* bd +x*ad +bcxP +ac 2Abdbd

71 1
150 2bm8+2bed+fad+bmg+acvbd+ad+bc fd{+mhlmeg+2bed+fad+bm;+acvbd+ad+bc Sedb
2y bd 2 bd
)
—270b21n[ 2bdx? +2Jx*bd+x*ad+bcx* +ac Jbd —I—ad—l—bc]azczdz
2Jbd
7
30000 2bd® +2Jx*bd+x*ad+bex* +ac bd +ad+bc Ty
2Jbd
)
_105b41n[ 2bdx® +2Jx*bd+x*ad+bcx* +ac Jbd +ad+bcJc4—30\/x4bd+x2ad+bcx2+ac SEET
2Jbd

+382x*bd +Pad+bexr +ac d?edbJbd —53002x*bd+x*ad +bcx +ac addJbd +210x*bd+x*ad+bex +ac Sb3bd ]]

Problem 249: Result more than twice size of optimal antiderivative.

J(bx2 +a)* "
xJdx +c

dx



Optimal (type 3, 149 leaves, 9 steps):

(15423 —10achd +3b*32) arctanh[ Jd /b2 +a

Jb a /2 arctanh[ \/?— vaz—i-a]
JaJdZ+c )  b(b2 NI

Jj;\/dxz—kc _
82 Je 4d
_ b(-Tad+3be) Vb +a Jd +e¢
8 d?
Result (type 3, 445 leaves):
- ! [\/bx2+a\/dx2+c 42 J*bd+xad+bex +ac ¥dJbd Jac
16\/x4ba’+x2aa7+bcx2 +ac d&®Jbd Jac

)
1841n fad+ba3+2#ac¢xbd+fad+ba3+ac+2acj$¢?7
x2
7
5k 2bdx* +2x*bd +x*ad+bex* +ac Jbd +ad+bc RN
2Jbd
)
105 2bd® +2Jx*bd+x*ad+bex* +ac Jbd +ad+bc wed(ae
2Jbd
7 I
_3ﬁm[2bdf+2Jxbd+fad+bag+ac bd tadtbe 8Vac—%8bebd+fad+bag+acad#bddac
2Jbd

+6#Jfbd+fad+baf+accqbdvac]j

Problem 262: Unable to integrate problem.

[
(2+1)" 2 (2+3)
Optimal (type 3, 80 leaves, 7 steps):
(1+(22+2)' )7 A
3(-24+1)27 +3(—x2+1)5/3 _ 9mm(2+3)2! A +27ln(22/3—(—x2+1)1/3)21/3 +9amtan 3 V32
2 10 8 8 4

Result (type 8, 43 leaves):
3(x2—6)(x2—1)+J 9x @
0(=2+1)'72  (2+3) (=2+1) 7




Problem 263: Unable to integrate problem.

1
dx
Jf(—xz+l)l/3(x2+3)
Optimal (type 3, 72 leaves, 7 steps):
L+ (22 +2)' ) /3
(247 m(2+3)2' A w(22 - (24n)' ) +ar°tan(( ( 3 : )r)ﬁzm
6% 72 24 36

Result (type 8, 41 leaves):
2 -1 J X
+ dx
62 (-2+1)'7 Jo(2+3) (2+1) 7

Problem 264: Unable to integrate problem.

x4
J(-x2+1)1/3 (2 +3) &

Optimal (type 4, 420 leaves, 7 steps):

) artanh ; 2/ (L)
395(')624-1)2/3_3arc’[anh(x)21/3 arcan[1+21/3(‘xz+1)l/3] n 54 x +3arctan x V32
! ! * 7(1-(2+1)' 7 -y7) 4
1/3
+3arctan( (1—21/3(-xi+1) )ﬁ]\/?21/3
4
183374 (1= (-2 +1)" 7*) EllipticF —(2+1) P 4yT J_ L+ (2 +D) P (2 +1) 7

’ -2 /3 1 /3 2

- ) (2+D)' - y7)

7x/ 14 (217
(1- (2402 =y7)

2 e L= (2 £ 1) T () P (P (JE T
273V A4 (1= (=2 +1)! 3)ElhptlcE[1_(_x2+1)1/3_\/?,21_1\/?]/ e [ T J

7x/ 4 (2+D)' 7
(1-(2+1)'"-y7)°

W—‘”+J- 9 (222~ 1)
72+ ] 7@ +3) (241)

_|_

Result (type 8, 45 leaves):




Problem 265: Unable to integrate problem.

e
(2 +1)" (2 +3)
Optimal (type 4, 407 leaves, 6 steps):
3 arctanh X o1 /3 ( J3 J L
arctanh (x) 2! /3 B ( 1421 B (-2 +1)! /3 ) ~ Iy B arctan| = J32
! 4 - (2+0) 7 4
A (L 1/3
arctan( (-2 (xi+1) )‘/?]\/Tzl/zs
B 4

1= (2+1) 247 1+ ( x2+1) T+ (241)?7
PA( = (2 +1) )E111pt1cF[l_(_x2+l)l/3_ﬁ I—IJ_J_ ISV

x/ A4 (2+1))' 7
(1-(2+1)' " -y3)°

1 /) gipgier| L= (2D T L+ (2+1) P+ (2417 (V6 2
3304 (1= (=2 +1)! 3)Ell1pt1cE[1_(_x2+1)1/3_\/?,21—1ﬁj/ TS [ o+ J

_|_

2x/ a4 (27

(1= (=2+1)'*=y3)°
J 2

(-2+1) 2 (2 +3)

Result (type 8, 22 leaves):

dx

Problem 266: Unable to integrate problem.

1
prf+n”%£+ﬂ2w

Optimal (type 3, 141 leaves, 12 steps):
s(2+1)7 (24127 L) (2 +3)2' 4 m(i-(2+1)"7?) N (22— (241) )21/

72 ( +3) 6% (x> +3) 54 96 36 32
mdm{(l+(ﬁfk+ﬂlﬂ)J?)Jgdlﬂ mdm((l+2(“zinlﬂ)f?)JT
’ 348 - 54

Result (type 8, 64 leaves):



(2—1) (52 +12) +J 5% —
72 (-2 +1) 2 (2+3) 2 IOSX(XZ+3)(XZ+1)1/3

Problem 267: Unable to integrate problem.

1
dx
J(-xul)l”(xuz)z
Optimal (type 4, 427 leaves, 7 steps):
tanh X 21 /3 E] 1 /3
x(—x2+1)2/3 _arctanh(x)21/3 e [1+21/3(—x2+1)1/3] _ X +arctan[ X V32
24 (% +3) 48 16 214 (1—(-2+1) P =y7) 48
(1-212(-2+1)' ") /3
arctan[ J\/T21 /3
" X
48
1/3 3 2 /3
A= (-2+1)! )ElhptlcF( 1_("‘2+1)1/3+E 21—1J_ J_/ Lt (=2 +1) (x2+1)2
. - (241 7 -3 — (241 7)

m/ (L)
(1-(2+1)' 7 -y3)°

Y ptoep| L= (241 2 4T 1+ (-2+1)' P+ (2+1)*"7 (V6 2
3041 = (-2 +1) 3)E111ptlcE[1_(_x2+1)1/3_\/?,21_1\/?] ( _(_x2+1)1/3_ﬁ)z [ T, J

48x/ 4 (2+1)' 7
(1= (2+1)' " -y7)°

x(2-1) +J 2 +21 “
4 (2+3) (2+41)'7 ] @+3) (2+1)

Result (type 8, 50 leaves):

Problem 268: Unable to integrate problem.
1

L&(-xzﬂ)m (2 +3)> &

Optimal (type 4, 443 leaves, 8 steps):

7 arctanh X 2! /3
(2+1) N (-2+1)27 . Zarctanh(x) 2! s [1+21 Bl2a1) x

8 x 24x (x* +3) 432 144 8(1_(_Xz+1)1/3_ﬁ)




7arctan(£)r21 /3 7arctan[ (1-2! /3(—>c2+1)1/3”?)J?21 P

X X
432 432

Ay (1 (21) P T 1+ (2+1) P+ (2+1)7
BPA=(-2+1) 3)E111pncF(1_(_X2+1)1/3_E I—I\/_ J_/ e o)

24x/ (2 ) 7
(1-(2+1)' " -y3)°

LAY pripges| L= (24 1) 2 4 VT L+ (2+1) P+ (2117 (V6 2
A= (-2 +1) 3)E111pt1cE[1_(_x2+1)1/3_ﬁ,21—w?]/ () —3) [ > T ]

_|_

16x/ 4 (2+1) 7
(1-(2+1)' 7 -y3)°

(2 —1) (32 +8) +J_ 3.2 423
u(2+1) P (23)x ] n(e+3) (24

Result (type 8, 61 leaves):

Problem 269: Unable to integrate problem.

&

J (-32+2) (3.2 +4) &

Optimal (type 4, 148 leaves, 6 steps):

3 /4 _ Al /4 [ 3/4 o1 /4 [T
3 /4 42! /4arctan[ (2 2 3le+/42 )\/? \/? 42! Aarctanh[ (2 +2 3X21+/42 )\/T \/?
2x (32 +2) N 3x(-3x2+2) N 3x(-3x2+2)

45 27 27

2
arcsin[ x\é? } arcsin[ x\/?
16 cos — EllipticE| sin

2 } ],\/TJ\/?zl /A
[ arcsin( X\/? J J
45 cos 2 /)

2
2

Result (type 8, 51 leaves):

2(32-2)x _[J 8 (92 —2) "
as(32+2) " as e -4) (32 +2)



Problem 270: Unable to integrate problem.

X
dx
J(3x2—2) (32-1)""
Optimal (type 3, 25 leaves, 5 steps):

MWmu3£—lﬂ/”__MHMM(MQ—”IA)
3 3

Result (type 8, 22 leaves):

J(3x2—2) (32-1)"7" o

Problem 271: Unable to integrate problem.

1
dx
J(3x2—2) (32-1)"7"
Optimal (type 3, 43 leaves, 1 step):

arctan L arctan i
o [2(3)9—1)1/4Jﬁ th[2(3x2—1)1/“]ﬁ

12 B 12

Result (type 8, 21 leaves):
1
dx
J(3x2—2) G2-1) "

Problem 272: Unable to integrate problem.

x2
J G2 +2)° 4 (32 +4) o

Optimal (type 3, 93 leaves, 1 step):

(22374 4220 A 3212 )\/T]23 ey arctanh[ (228422 43752 ) /T NS

] 6x (32 +2) 7 N 6x (32 +2) 7
18 18

arctan

Result (type 8, 24 leaves):

x2
J G2 +2)° 4 (32 +4) o

Problem 273: Unable to integrate problem.



Optimal (type 3,

Result (type 8,

Problem 274:

Optimal (type 3,

Result (type 8,

Problem 275:

Optimal (type 3,

Result (type 8,

oo
(3:2+a) 7 (32 +2a)
90 leaves, 1 step):
arctan 4 J3 arctanh 4 J3
x(32+a) .\ (32 +a) "
94 /4 9gl /4
26 leaves):
[ e
(32+a) 7 (32 +2a)
Unable to integrate problem.
dx
J b2 +a) (bx2+2a)
87 leaves, 1 step):
bx2+a a3/4[1_\/bx2+a
arctan \//_ arctanh 1 \//47
(bx/2+/) VE) o, x(b;z+a/) B
al 4b3 2 al 4b3 2
26 leaves):
[ e
(b2 +a) " (b2 +2a)
Unable to integrate problem.
[ iae
(<62 +a) " (-b2 +24)
91 leaves, 1 step):
a3/4[1_—\/‘bx2+a] ! 1+—x/—bx2+a]
arctan 1\//74 arctanh 1\//74
x(—bx2+a) Jb x(—bx2+a) Jb
4! /4b3 /2 4! /4b3 /2

28 leaves) :



2

J (o2 ta) (b2 r2a)

Problem 276: Unable to integrate problem.

B
J (32 +2)° 4 (<32 +4) &

Optimal (type 3, 115 leaves, 14 steps):
23242 2 Aarctan(1 + (62 +4)' ) 2 Aaretan(2! A (32 42) 1)

9 9 9
N (-4 (3242) A+ T +/3212) 234 w234 (3242 AT+ /3212) 8
18 18
Result (type 8, 70 leaves):
[J 4 x 1/4 dx (‘(3)62—2)3)1/4
2(32-2) Us2-49)(-62-2)°)
9(-3.2+2)° " (-32+2)° 7

Problem 277: Unable to integrate problem.

x6
J (32 +2)> (3.2 +4) &

Optimal (type 4, 162 leaves, 11 steps):

3/4 _ A1 /4 [
823/4arctan{ (2 2 3x2+2)\/?]\/?

80x (3.2 +2) 7 +2x"’(—3x2+2)‘/4 N 3x(-32+2)" 7
567 63 81
2
[ xJ6 [ xJ6
BALL AT 210 ) /3 arcsm[ x arcsin
823 Marctanh ( ix (32 12) )r]ﬁ 16023 A\/cos[% EllipticF | sin + 2 |V3
_ 5 _
arcsin( x\é?]
1701 cos f

Result (type 8, 84 leaves):

[J 16 (932 —40) - de (-G2—-2)")""
2x (92 440) 32 -2)  Us67(32-4) (-(3:2-2)°)

s67 (<32 +2)° 7 (32 +2)° 7




Problem 278: Unable to integrate problem.

x2
J(3x2—2) G- "

Optimal (type 3, 43 leaves, 1 step):

xJ6 xJ6
arctan[ W ] \/F ) arctanh[ W ] \/F
18 18

Result (type 8, 24 leaves):

X2
J(3x2—2) (32-1)" &

Problem 279: Unable to integrate problem.

x2
J(bx2—2) (b2 —1)°" o

Optimal (type 3, 55 leaves, 1 step):

xyb 2 xyb 2
arctan[ ﬁ ] V2 arctanh[ ﬁ J V2
263 /2 263 /2

Result (type 8, 24 leaves):

x2
J(bx2—2) (b2 —1)° " o

Problem 280: Unable to integrate problem.

2
J(-be-z) EEET O

Optimal (type 3, 57 leaves, 1 step):

xyb 2 xyb 2
arctan{ ; (-b\/xz_—\/l_)l 7 ]\/7 arctanh[ N (-b\/xz_—\/l_)l 7 ]\/7
263 /2 263 /2

Result (type 8, 26 leaves):

x2
J(-be-z) (b2 —1)* 7 &



Problem 281: Unable to integrate problem.

J X
Optlmal(type 3, 58 leaves, ] Steps):

14 (32—1)" (2-1)°7

i 8 4 2(3x2—1)9/4 _ 8arctan((3x2—1)l/4) _ 8arctanh((3x2—l)l/4)
81 405 729 81 81
Result (type 8, 70 leaves):
8 x 3\ 1 /4
| (322-1)7)
2(45x4+78x2+284)(3x2—1)1/4+ J27(3x2—2)((3x2—1)3)1/4
3645 (32-1)7"

Problem 282: Unable to integrate problem.

P
J(3x2—2) (32-1)" &

Optimal (type 3, 36 leaves, 6 steps):

2(3)(2—1)1 A _ 2arctan( (3)(2—1)1 /4) _ 2arctanh( (3)62—1)1 /4)
9 9 9

Result (type 8, 58 leaves):
1 /4

2x 7 de| (32 1))

232 1) N [J3(3x2—2) ((32-1))

9 (32-1)° 7"

Problem 283: Unable to integrate problem.

X

J(3x2—2) (32-1)*" -

Optimal (type 4, 158 leaves, 15 steps):

_ xy 6 J xy 6 J
2 arctan N 2 arctanh| ——Y— 6
40x(3x2—1)1/4+2)9(3x2—1)1/4 [2(3%—1)1/“ 7 |V

2(32-1)
567 63 + 81 a 81
40\/005(2arc’[an((3)(2—1)1 /4))2 EllipticF(sin(2alrctan((3):2—1)1 /4)), 72] (1 +J3x2% -1 )/ x 3 J3
N (1+ 3x2—1)

1701 cos(2arctan( (3x2 - 1)1 /4) ) x
Result (type 8, 72 leaves):



4 (935 —20) & ((3x2_1)3)1/4
2x (92 +20) (32 —1) 7 N [J567(3x2—2)((3x2—1)3)1/4
567 (3x2_1)3/4

Problem 284: Unable to integrate problem.
.

x4

J32=2)(32=1)>" o

Optimal (type 4, 144 leaves, 11 steps):

rctan -————iizi———— 6 rctanh -————ilzz————] 6
2x(32—1)' 7 N et [2(3%—1)1/4]J_ B et 232 1) ve
27 27 27
2\/005(2arctan((3x2—1)1/4))2 EllipticF(sin(Zarctan((3x2—1)1A)),g)<1+ 3x2—1)/< X )2 V3
1+3x° -1

+
SICOS(Zarctan( (3x2 - 1)1 /4))x

Result (type 8, 65 leaves):

4(6:2%2—1) — dx]((3x2—1)3)1/4

2x(32—1)' " N [J27(3x2—2) ((32-1))

27 (3:2—1)° 7

Problem 285: Unable to integrate problem.

x2
J 3/4dx
(322-2) (32-1)
Optimal (type 3, 43 leaves, 1 step):

arctan L arctan L
t [2(3x2—1)‘/“]ﬁ_ th[z(3x2—1)1/“JJF

18 18

Result (type 8, 24 leaves):

x2
J(3x2—2) (32-1)7" &

Problem 286: Unable to integrate problem.



J (e)c)5 /2 (dx2 —I—c)
(b2 +a)*
Optimal (type 3, 133 leaves, 7 steps):

1 /4 5=
3a(-7ad+8bc)es/2arctan[ b ex ]

(-Tad+8bc)e(ex)? 2 (b2 +a) 7 +d(ex)7/2(bx2+a)l/4 N . (b2 +a) e
16 b2 4be 30 pll /A
1 /4
3a(—7ad+8bc)e5/2arctanh[ b ‘/3 )
(b2 +a) 7" e
- 3o pll /4

Result (type 8, 115 leaves):
1 /4

” a(ad=8h)x deezm(ezxz(bxuaf)
x(-4bd® +7ad—8bc) (bx2+a)1/ezm 3202 (22 (b2 +4a)°)

16 5 x(b2+a)

Problem 287: Unable to integrate problem.

J (e)c)7 /2 (dx2 +c)
(b2 +a) "
Optimal (type 4, 177 leaves, 8 steps):

(-9ad+10bc) e(ex)5 /2 (bx2 +a)] A i d(ex)9/2 (bx2 +a)] A
30 b° S5he

2
x\ b xy b
/ arccot [ ] arccot [ ]
a3/2(—9ad+10bc)e2(1+i)3 4(ex)3/2 cos[— vda EllipticF | sin| ———Y4% /2 | /3

bx* 2 2
{ arccot[ xﬁ

—zﬁ ] ]b5 A2 (b2 +a)

12 cos

a(-9ad+10bc) & (bx2 +a)1 /4\/ex
1253
Result (type 8, 137 leaves):

@ (9ad—10bc) & e‘m(ezf(bxuaf)l/“

(1202 dx* —18abd® +20 2 e +45a2d — S0abe) (b +a) Sex [J_z4b3(e2x2(bx2 +a)3)1/4

605° 2 (b2 +a)



Problem 288: Unable to integrate problem.

J (e)c)3 /2 (a’x2 +c)
(b +a)’ "
Optimal (type 4, 142 leaves, 7 steps):

2
3 /4 arccot[ x/b J arccot[ b J
ji /o (Sad+6be) (Hixz) (ex)3 2 | cos| — Y& L | piiticr | sin| ——Ye L | 5| /7

d(ex)’ (b2 +a N b 2 2

She arccot[ X\/? ]
— e T A ey

2

6 cos

(-5ad+6bc) e(bxz +a)] /4\/ex
6 b?
Result (type 8, 109 leaves):

_|_

a(5ad=6bc) dr | e ex(ezxz(b)c2+a)3)1/4
) B 1 /4 ) 3y1 /4
_( 2bdx* +5ad 6bc)(bf-+a) ey ex n 12bh (éxz(bf-+a))

65 )c(bx2+a)3 /4

Problem 289: Unable to integrate problem.
dx* +c
3 /4 dx
Je (bx2 +a)

Optimal (type 4, 115 leaves, 6 steps):

2
) arccot{ xﬁ)
_ (-ad +253) (1 - (ex)3 /2 EllipticF | sin| ———= |.J7 X TER N
be
arccot x\/ZT
cos 2\/7 ez(bxz—i- )3/4\/7\/7
Result (type 8, 87 leaves):
[J ad—2bc - de(erZ(be+a)3)l/4
d(b2+a) "x LU 2n (22 (62 +a))

bex Jex (b2 +a)*



Problem 290: Unable to integrate problem.

} dx* +¢ 3/4dx
(ex)13 /2 (bx2 +a)
Optimal (type 4, 179 leaves, 8 steps):

2e(b2+a) L 2(-11ad+10b¢) (b? +a)' A 4b(-llad+10be) (b2 +a) "
llae(e)c)“/2 77aze3(ex)7/2 77a3€5(€x)3/2
2
3/4 arccot[ xﬁj arccot[ xﬁ]
8652 (-11ad +10b¢) (1+§) (ex)372 | cos fﬁ EllipticF | sin f" 7
+
arccot[ xﬁj
77 cos fﬁ a7/2e8(bx2+a)3/4

Result (type 8, 140 leaves):

J 402 (1lad —10bc) dx](ezxz(bx2+a)3)l/4

_2(bx2+a)1/4(—22abdx4+20b20x4+11a2dx2—10abcx2+7azc)+ 77a3(ezx2(bx2+a)3)1/4
77a3xje6m S \ex (bx2+a)3/4

Problem 292: Unable to integrate problem.

(ex)9/2(dx2+c)
5 /4 dx
(b2 +a)
Optimal (type 4, 177 leaves, 6 steps):
_7a(—11ad+10bc)e3(ex)3/2 n (—11aa’—|—10bc)e(ex)7/2 " a’(ex)n/2

606° (b2 +a)' 7 3062 (b2 +a)' 7 she (b +a) 7
2
| /4 arccot[ xﬁj arccot[ xﬁ)
7a3/2(—11ad+10bc)e4(1+§) cos 5 4 EllipticE | sin 25 N2 | Vex
arccot{ x\/?]
20 cos fﬁ b7/2(bx2+a)l/4

Result (type 8, 142 leaves):



dx

}M(”abdxzmbzcﬂ”mIIOZbc) Aer (b2 +a) )
4 a
x(-6bdP +17ad—10be) (b2 +a)* & Jox N 205 (x2+ . ) (b2 +a) &)

3053 x (b2 +a)

Problem 293: Unable to integrate problem.

Optimal (type 4, 116 leaves, 4 steps):

2
| arccot[ x\/? ] arccot[ xﬁ ]
2(-ad+2bc) (1+L) cos| — L Va ) EllipticE | sin e ) NZ | Vex
- 2c + b’ 2 2
ae(bx2 +a)1/4\/a arccot[ xﬁJ
cos 2\/7 a /zez(bx2+a)1/4\/7

Result (type 8, 114 leaves):

J x(2b%cx? +a*d+abc) — dx ((bx2+a)e2x2)l/4
_Zc(bx2+a)3/4 4 azb(szr%)((bXZJra)ezxz)
aefex e ex (bx2+a)l/4

Problem 294: Unable to integrate problem.

J (e)c)5 /2 (dx2 +¢)
(b2 +a)
Optimal (type 3, 144 leaves, 7 steps):

1/4
R e e

2(-ad+be) (ex)? 2 (-Tad+4bc)e(ex)’ 2 (b2 +a) (b2 +a) Ve

3abe(bx2+a)3/4 6ab® 4pl1 /4
1 /4 ==
(-7ad+4bc) e /2arctanh[ b 16;4 ]
4 (bx2+a) Je
4pll /4

Result (type 8, 125 leaves):



1 /4

AJex (@2 (b2 +4a)?)

I x(7abdx2—4bzcx2+3a2d) e
1 /4

ix (b +a) AR ap (24 ) (@2 (52 +a))
252 " x (b2 +a)’

Problem 295: Unable to integrate problem.

Jex (dx2 +c)
TR

(bx2 +a)
Optimal (type 3, 95 leaves, 6 steps):

1 /4 1 /4
d arctan[ b Jex J Je d arctanh[ b Jex ] Je

2 (-ad+be) (ex)? (b2 +a) Ve (b2 +a) Ve

3abe(bx2+a)3/4 - b7/4 i b7/4
Result (type 8, 24 leaves):
Jm(dxuc) N
(b2 +a)’ "
Problem 297: Unable to integrate problem.
J(ex)7/2(dx2+c)
(b +a)’ "
Optimal (type 4, 189 leaves, 8 steps):
2(ad+be) (ex)*”2 (3ad+2bc)e(ex)’ (b2 +a)
3abe(bx2+a)3/4 3ab?
2
3 /4 arccot[ x\/\/_?J arccot[ xﬁ]
5(—3ad+2bc)e2[l+§) (ex)3 72 | cos + EllipticF | sin + N2 Ve
4
arccot{ X\/?j
6 cos fﬁ b5/2(bx2+a)3/4

5(-3ad+2bc) e (bx2 —I—a)] /4\/ex
6b°
Result (type 8, 144 leaves):

_|_




a(23abdx®> —18b*cx® + 11a*d —6abc) " ém(éxz(bxuaf)l/“

a 3\ 1 /4
(-2bd® +11ad—6bc) (b2 +a)' e N 12b4(x2+z) (22 (b2 +4a)’)
o x(bxz—i-a)3 z

Problem 298: Unable to integrate problem.

(ex)13 /2 (dx2 +c)
9 /4 dx
(bx2+a)
Optimal (type 4, 221 leaves, 7 steps):
2 (-ad+bc) (ex)'®2  77a(-3ad+2bc) & (ex)®? Rt (-3ad+2be) & (ex)? 2 (-3ad+2bc)e(ex)! /2

sabe (b +a)’ 605* (b2 +a) 3083 (b2 +a) sab? (b2 +a)'
2
1/4 arccot[ x\/?] arccot[ .X'\/?J
77a3/2(-3ad+2bc)e6(1+§) cos + EllipticE | sin 5 4 N2 | Vex
arccot[ X\/?]
20 cos fﬁ b9/2(bx2+a)1/4

Result (type 8, 177 leaves):

B x(-6ba’x2 +27ad —10bc) (bx2 +a)3 /466\/6)6
30 b*

2 9.4 3 ..4 2 _ 2 35 2
ax (87ab?dx* =503 cx* +94a2bdx* —40ab?cx*> +27a°d — 10a bc) dr eém((bxz—l-a)ezxz)]/“

20 p° x4+% +Z—z) ((bx2+a)ezx2)l/4

x(bx2 +a)1 /A

Problem 299: Unable to integrate problem.
J(ex)m(bx2 +a)’ (d® +¢) dx

Optimal (type 6, 97 leaves, 3 steps):
m

(ex)H'm (bx2 +a)p (a’x2 —i—c)qupellF](% + > -p, -4, % + %, -— -

cem (122 (1442

C

Result (type 8, 26 leaves):



J(ex)m(bxz +a)’ (dx? +¢)? dx

Problem 300: Unable to integrate problem.

|62 +a) (a2 +0) ax

Optimal (type 6, 75 leaves, 3 steps):
x (b2 +a) (di? +c)qupellF]( l, -p, -4, é, —ﬁ, —ﬁ)
2 2 a c
P q
(1 . ﬁ) (1 . MJ
a c

Result (type 8, 21 leaves):

[(62+a) (a2 + ) ax
Problem 301: Unable to integrate problem.

[ (52 +a) (a2 + ) ax

Optimal (type 5, 238 leaves, 5 steps):
(be(24p) +ad(2+q)) (b2 +a)' TP (a2 +¢)' T4 s +a)' TP (a2 +e)' T
202d* (2+p+q) 3+p+q) 2bd (3+p+gq)

+ ! (Uﬂg(p2+3p+2)+2abcd(l+p)(l+q)+a2f(q2+3q+2))(bf

q
28R (1+p) (24p+q) 3+p+q) (b(d"z—”))

-ad+bc

+a) P (a2 +c)qhypergeom[ [-¢.1+pl [2+p] _% )>

Result (type 8, 24 leaves):

ij (b2 +a)’ (d +¢)? d

Test results for the 31 problems in "1.1.2.5 (atb x72)"p (ctd x"2)"g (et+f x"2) " r.txt"
Problem 10: Result more than twice size of optimal antiderivative.
[0 +a) (a2 +) 7+ e ax
Optimal (type 4, 566 leaves, 7 steps):
(Tadf(-3EL —Tcdef+2d &) —b (63 +92defr —19cEf+8d8 ) ) xJde +c¢
1052 £\ f* +e




Nrrrm

A2 (Tadf(-9cf+de) —b(3EL —9cdef+4dP)) # /1+% Elliptick| —/ 1—‘2—;
I+ Je 1+%

wsap /2 | eldr +e)
4 c(f?+e) 4

1
1052 f5 /2 dx2+c JrZ +e

(7Tadf(-33f —Tcdef+2d*&) —b (-6 +92deff —19c¢d* P f

_l.

(Tadf—2bef+bde)x (d2 +¢) > 72 +e

3 /R N S o - de
+8d°)) 1+fx2 1+ ElhptlcE[ 1 o JeJd +c¢ | + T5dr
Je
w(d2+e) P e . (adf(Bef+de) —b( 6c2f2 6edef+4d3)) xJd2 +c 2 +e
7d 105d />
Result (type 4, 1331 leaves):
1 (de2+chx2+e 42/ dx’ tc /fsz’e EllipticF[ [-4 [ jaédef'
P c e c de

105d(a’fx4—|—cfx2 +dex? +ce)f3

Q

C
—56/ dx’ +c /fx2+e EllipticF| [ -4 x, | <L ]acd2e2f2—18/ dx’ +c /fx2+e EllipticF( [-4 <L ]bczdéﬁ
c e c d c e c de
+23/ dx’ +c /f"2+e EllipticF| /-4 x, | <L ]bcd2e3f+21/ dx’ +c /fx2+e EllipticE[ [-4 <L ]aczdefs
c e c d c e c de
+49/ dx’ +c /fx2+e EllipticE| /-4 x, | <L ]acd2e2f2+9/ dx’ +c /fx2+e EllipticE[ [ 4 ] }béd&fz
c e c d c e c de
19/ dx’ +c /fx2+e Elliptice| /-4 x, | <L ]bcd2e3f+18 [ 4 Tpdep 163 -4 Pacf+28 | -4 Sadef
c e c de c c c
d d . d d . d R d
+27 [ -= x5bc2df4— -= x5bd Cr+4 [ -= x3aczdf4+7 -= x3ad -4 | -= x3bd Sf+3 /-— xbef
/dx2+c /fx2+e ElhptlcF( [ - / cf ]de 4—|—8/ dx’ +c /fx2+e ElhptlcE[ [ - / Cf ]bd3e4+39 [ -— x bca’zf4
w15 -4 Opdp e L Tadpvs -4 x3b03j4+14/ dx’ +c /fx2+e EuipticF[ [-d ] )ad363f
c c c c e c de
+3/ dx’ tc /fx2+e EllipticF( [-4 | ]béeﬁ—m/ dx’ +c /f"2+e EllipticE( [-d | ]ad3e3f
c e c de c e c de

Q

Q




—6/ dx’ +c /f"2+e EllipticE( [-d | ]béeﬁ 451 [-L Shedef+70 [ -L Bacef +36 [ -L Bbldef
c e c de c c c
d 222 d d 222 d d 23
+8 /-~ Lhed?Ef +42 /—; xaldef +7 /—; xacd @ +9 /—; xbPdef —4 /—; xbed* @ f )

Problem 11: Result more than twice size of optimal antiderivative.

J(bxz +a)Vad te (f2+e)* 7 ax

Optimal (type 4, 565 leaves, 7 steps):
bx(d +c)> 2 (2 +e)* 2 L (Tadf(-22 P +7cdef+3d &) b (83F +19Pdef —9cd Pf+6d ) ) x/dP +¢
7d 10583 /72 +e

B2 (Tadf(-cf+9de) —b (-42L +9cdef+3d>&)) lfx2 / 1+% EllipticF ¢, [1— ‘i;
1+ Je 1+%

23 /2 e(dx2+c) 2 1o
105 4% f2 Uit e +e

(Tadf(-22f +7cdef+3d>&) —b (8L +19%deff —9cd? P f

Jd32 +¢

+

1
33 /2 dx2+c
1054 £ NI

t68S)) | —— 1+fx2 /1+ ElllpthE[\/_ ll—i—;

(14adf(-cf+3de) +b(8FFL —15cdef+3d*P)) x\/dxz—i-c\/fxz—i-e
10542 f

(Tadf—4bcf+3bde)x(d +¢) e +e
354d°

Jgu/dx24-c +

_l.

Result (type 4, 1331 leaves):

I (\/dx2+c \/fx2+e (7/ dx’ +c /fx2+e EllipticF[ /—1 X, /C—f )aczdeﬁ
7 c e c de

1052 (dfx* +cfi® +dex +ce) d* | -

+14/ dx’ +c /fx2+e EllipticF( [-d | f ]acdzezfz—l-lO/ dx’ +c /fx2+e EllipticF[ [-4 <L Jb&dezﬁ
c e c de c e c de
—12/ dx’ +c /fx2+e EllipticF( [-d | ]bcd2e3f— 14/ dx’ +c /fx2+e EllipticE[ [-4 <L ]aczdefg
c e c de c e c de




+49/ d’ +c /fx2+e EllipticE( [ ]l ]acd2e2f2—l9/ d’ +c /fx2+e EllipticE[ [ ] chzdezfz
c e c de c e c de
+9/ dx + /fx2+e EllipticE( [-4 [ <L ]bcdze3f+39 [-L bdep+28 [-L Sacdf+63 [-L Sadef
c e c de c c c
d)cj 62 d 3 2 d d 3 2 d 3 d
- /- b dft +27 - Cbd I +7 - Laldft+42 [ -= x”ad EL+3 [ -= x’*bd Sf—4 [ -= xbéeﬁ
+6/ d? +c /fx2+e EuipﬁcF( [.d . [ ]bd3e4 /dx2+c /fx2+e ElhptlcE( [-4 | jbd3e4+18 [ -4 Thedf
c e c de de
w15 [-L 9papan |4 Taip—a -4 )ébéf‘—zl/ d’ +c /fx2+e EllipticF[ [ 4, [ )ad3e3f
c c c c e c de
—4/ d- +c /fx2+e EllipticF( [ 4] ]bc3ef3 +21/ d- +c /fx2+e EllipticE( [-d ] ]ad3e3f
c e c de c e c de
+8/ dx +c /fx2+e EllipticE( / 4 x, | <f ]bc}eﬁ + 51 4 Chedef +70 4 Lacd®ef +8 4 Chldef
c e c de c c c
d D 2 d d 2 2 d 2 d 2
+36 [ - LhedEf +7 /—; xactdef +42 /—? xacd*@f +9 /—; xbFdef +3 /—; xbed éf])

Problem 12: Result more than twice size of optimal antiderivative.
2
‘ (b2 +a) (d2 +c) "

Jff—+e

dx

Optimal (type 4, 573 leaves, 7 steps):
(7Tadf(232f2 —23cdef+8d2 ) —b (1582 +103Fdeff — 128 cd? Ef+48d° &) ) xi/dxP +¢
105d2\ P +e

1
105df /2 d"2+c N

+48d3 &) 1+— EllipticE B - de
g 1+fx2 / [ e
n 1
105f7/2 /e(dxz—-l-c) /fxz-i-e
c(f? +e)

J:;\/dxz%—c

(7af(152 2 —1lcdef+4d* ) —be (452 —6lcdef

(7Tadf(232f —23cdef+8d ) —b (-15 £ +103 P def’ —

128cd? P f



Nl

+24d%2)) # /1+J% EllipticF
S Je

 (Tadf=5bef+6bde)x(dl +¢)’ PP e N bx(dx2+c)5/2\/fx2+e

_ (28adf(-2¢f+de) =b (1522 —Bedef+24dP) ) xJdP +c P +e

105 £
—238/ dx’ +c /fx2+e EllipticF( [-d | ]aédeﬁ
c e c de

acd2e2f2+164/ dx +c /fx2+e EllipticF[ [-d <L )bczdezjz
c e c de
bcd2e3f+161/ dx’ +c /fx2+e EuipticE[ [ 4 ] )aczdeﬁ
c e c de
—161/ dx’ +c /fx2+e EllipticE| /-4 », acd2e2f2—103/ dx’ +c /fx2+e EllipticE[ [-d <L )b@dezﬁ
c e c c e c de
+128/ dx’ +c /fx2+e EllipticE| /-9 . bcd2e3f+105/ dx’ +c /fx2+e EuipticF[ [-4 <L jaéf‘
c e c e c de
-3 /—g Xbdef +98 —g Cacd ft -1 /—g Xadef +90 —% ©bltdft+6 /—% Chd AL +77 —% Laddft
8 -4 a2 124 | -L Brd St as /-1 xbAef +48/ dx’ +c /fx2+e EllipticF( [ 4 ] ]bd3e4
c c c e c de
_48/ dxzc“ /fxze+e EllipticE| /[ -< x, / ;J; ]bd3 +60 /-— bedf+15 [ -& x"bd3f‘ +21 /-1 X ad ft+45 -% ChAf
—56/ d"i” /f"z;e EllipticE| / - ‘j | <L ]ad3e3f 60/ dx’ +c /fx2+e ElllptlcF[ [-4 ] Cf }bc3ef3
+56/ dx’ +c /f"2+e Elliptice| /-4 x, | <L ]ad3e3f+15/ dx’ +c /f"2+e EllipticE[ [-4 <L ]bc3ef3
c e c de c e c de

—19 d xsbca’zef3 + 70 4 )c:’acdzef3 +29 d ijczdefs—SS 4 x3bcdzezf2+77 / 4 xaczdejs—ZS / 4 xaca’zezf2
c c c c c c

—61 /-% b FdEf + 24 /-% xbcdzéf])

_xf [ de
iz “f
e

Result (type 4, 1385 leaves):

1 (\/dx2+c\/fx2+e
105]‘4 (dfx4+cfx2 +dex’ +ce) d

+189/ dx’ +c /f"2+e EllipticF| [ -4 »,
e

C

—152/ dx’ +c /fx2+e EllipticF| [ -4 x,
C e C




Problem 14: Result more than twice size of optimal antiderivative.

J bx’ +a
(@2 +e) 22 +e

dx

Optimal (type 4, 435 leaves, 5 steps):

(bce(-9cf+de) +a(15c2f2—llcdef+4dze2 x2 / 1+— EllipticF \/— ll—ac’—;
1+f Je

JeVTaETe

158 (-cf+de)? Egﬁiiﬁl\/f+w
(-ef ) c(ff—+e) %

(-ad+bc)xyfE+e L (4ad(-2¢cf+de) +bc(Bef+de)) xfZ +e

Sc(-cf+de) (d+¢)° 7 15 (-cf+de)? (d +¢)° /2
+ I (be (32 —Tcedef+2d* ) +ad (232 —23cdef
15872 (<cf+de) VT Va2 +e M
x2+c
+8d2)) dx2 /1+—ElhptlcE xJd , 1= de Vi +e
L+ JT 1+_

Result (type ?, 3038 leaves): Display of huge result suppressed!

Problem 16: Result more than twice size of optimal antiderivative.
J bx> +a dr

5/2 3 /2

(@2 +e)> 2 (12 +e)

Optimal (type 4, 409 leaves, 5 steps):
(-ad+bc)x +_(2ad(—3qf+de)-Fbc(3qf+de))x

3c(-cftde) (d2+e) e te 38 —cf+de2de2+chx2+e

(bce(7cf+de) +al- 362f2—76‘d€f+2d2€2 /1+— EllipticE
l-i-fx2

x\/— —
Je

_|_

de

cf

]J?xldx2+-c

—cf+de) e Eiiiiiﬁl Y 4e
(-¢f )\/_/c(fx2+e) v



\/?J?\/dxz+c

(ad (-9cf+de) +bec(3cf+5de)) ! [1e 22 Bipier| ——x7 [y _de
142 ¢ s f
e Ve 1+7

3 (-eftdey’ | ldXte) o

c(fx2+e)
Result (type 4, 1741 leaves):

(2x5ad4e2f -g —6)c3ac3d]3 /-g +X5bed S /—g +3xacd & -g +3)cbc4€f2 /—g
32 ve (ef—de)’é [ -2 e(ad+c)*

—3xad'p | -= +6EllipticF( /—— X, /c—f ]ac3def2/ dx +c /fx2+e —SEllipticF[ /_1 X,
c c de c e c
aczdzezf/ dx’ +c /fx2+e —7EllipticE[ [-24 <L jbc3de2f/ d’ +c /fx2+e +2EllipticF(/7x,
c e c de c e c
bc3de2f/ dx’ +c /fx2+e +3EllipticE[ / 4 x, |/ <f ]ac3def2/ dx’ +c /fxz—i—e +EllipticF[ / 4 X,
c e c de c e c
xzbcd3e3/ dx’ +c /fx2+e —EllipticE( [-d ] ]xzbcd3e3/ dx’ +c /fx2+e 38aldp | -2
c e c 4 de c e c
—7xsaca’3ef2 / —g +7x5bc2dzef2 /—g +x5bcd3ezf —g —8)gaczdzef2 / —g —4x3acd3e2f/ —% +11)€’b03def2 / —g
+4PbERES -1 —8xaldllf -4 +5xpiads] -4 +2E11ipticF[ [-4 . [ }xzad463/ dx’ +c /fx2+e
c c c de c e
—2E111ptlcE[ / _ | <] xzad4e3/ dxzc+c \/fxze‘l‘e +2EllipticF[ /_1 x. /C_f )acd383/ dxzc+c \/fxze-i-e
— 3 EllipticF — X, bc4ef2/ dx’ +c /fx2+e +EllipticF( - x ]bczdzé/ d’ +c /fx2+e
Vv ¢ ¢ e e c e
acd3e3/ dx’ +c /fx2+e —EllipticE[ [-4 | ]bc2d2e3/ dx’ tc /fx2+e +2dadtd -4
c e c de c

xzaczd%fz/ d"ZCJ”’ /fxze“ +7E11ipticE[ }xzacdSezf/ dx’ +c /fx2+e
xzbczdzezf/ dx’ tc /fx2+e —|—6EllipticF[ szaédzeﬁ/ dxch’C /fxz;re

xzacd3e2f/ dx’ +c /fx2+e 3E111ptlcF( xszSdefz/ dx20+c /fxze+e

&
Q

&

— 2 EllipticE

/-
(ﬁ
|
|

— 7 EllipticE| / 4 X,
c

— 8 EllipticF| / 4 X,
c

QU ISUE oY QU ISUE oY «Q
m|\ ®|\\ m|\ ®|\\ m|

nl& m ng
?;\ﬁ



+2E11ipticF[ [-4x <L szbczdzezf/ d)‘zc“ /fx2e+e +7E11ipticE[ /-4 x,/g]a&dzezf/ dxzjc /fx:” )

Problem 18: Unable to integrate problem.

2ext — -dac+b®> +b dr
/1+ 2cx 1+ 2
b—y -4ac+b* b4+ -4ac+ b

Optimal (type 4, 499 leaves, 5 steps):

x2
x(b—\/—4ac+b2>/l+ 2c
b—-dac+p’

/1+ 2cx?
b+ -dgc+b?
2 e

1 ! EllipticE ,

B 2t
1+ 2¢x’ 1+ - Jb+  Faci i /1+ 2cx’
2\/? b—+ -4ac+b* b+ -4act+b b+ -4ac+ b

2cx?
b+ -4ac+b?

/ 2
/- 2y dactb (b—\/ -4ac+b2)/l+ 22 \/b-l-\/ “dac+b* 2
b—+ -4ac+b b—+ -4ac+b

1+

22 Ve

1 L EllipticF ,

+
2cex?
1+ 2ex b . Jo+aacrz |1+ 2cx
b—-4ac+h b+ -4actb b+ -4ac+b
2Jc

2cx’
b+ -4ac+b?

2
/- 2y dacth (b—\/—4ac+b2)/1+ 2¢x” Vb Gaci iz VT
b— -4ac+b?* b—+ -4ac+b?*

1+




Result (type 8, 73 leaves):

2exr = -dac+b* +b

14 2¢x 1+ 2¢x
b— -4ac+b b+ -4ac+b
Problem 19: Result more than twice size of optimal antiderivative.

J (b2+a)
(@2 +c) TP re

Optimal (type 3, 138 leaves, 9 steps):

b(—2af+be)arctanh[ 7 b(-ad+bc) arctanh[ 7 ] (—ad+bc)2arctan[x—v_cfm]
Ji2+e ) Je+e Jedre +e N RxJfe+e
2df &[T @ T de 24

Result (type 3, 1051 leaves):

b%ﬁﬁg+e _lﬁde7x+Jﬁg+e)_+2hﬂdJ7x+Vﬁg+e) _lﬂde7x+Jﬁg+e)

2df 2d a7 27
o ) | o )
2(cf—de) 2/ med [ ) of—de / —cd 2 2f cd ( cf—de
d d 2
In a
—cd
N Td

T / qf de

\ —cd
2 (cf—de) _zf“ _Cd[ ) e de/ 2 Zf” cd (x+ d J_cf—de
d +2 d d
In ach
—cd
Td

dm/-%



cd
2 (cf—dey Ve [x+ d ) f—de 7 ), e (x+ cf—de
4 d )T ¢t )T d d
In b>
X+ ‘;;d
+
2d*~cd "f;de
— (. ) — ( _
2(cf—de) +2f cd [x d_) ,, [Cad—de /(  J=d ]er 2N med | x cf—de
" d d J d T d d 2
A -cd
B d
T qf;de
7 __V-cd) 7 (_J-cd
‘ 2(¢f=de) 2N med [x d_) ,, [Cad—de /(x J=cd ]2f+ 2N med | x cf—de
d d N d d d
In ach
\ —cd
N d
iJ—T qf;de
7 __V-cd) 7 ( _
‘ 2 (cf—dey IV ed [x d cfde/( J-cd ]2 2N med | x cf—de
- + 42 [ -4z ae x—YIed | ey
d d d d d d 5
In b>
\ —cd
d

Problem 20: Result more than twice size of optimal antiderivative.

J (d2+e)’ PP Fe |

bx* +a

Optimal (type 4, 649 leaves, 14 steps):



2d& | 3P
zx(fxz+e)3/2mf(”“T*T)”‘”‘Z”

n (1ui+bc)(—3adf+4bqf+bde)xddx2+c
5bf

150/ +e 33V +e

4 2 (-40abedf+15adf+ e (34cf—de)) lfxz /1+% Ettiptier| — 1—‘£—;
I+ Je 1+f%

3, Yol e(dxz-l—c) B
1563 cf? —c(fx2+e) N

Jdi +e¢

_l.

1
153 /2 dx2+c N

—2d*&)) 1+fx2 /l—l——ElhptlcE[ /l—i—;
/ /e

(152 f —5abdf(Tcf+de) +b> (232 +12cdef

J:;\/dx24—c

(-ad+bc)}é /2 # /1+% Enipticpi[ﬁ,l—l;—;, 1—‘2—; Jad+e¢
[ 14 IZ e
n ¢ Ve [ 1+ e L d(-ad+be) xJd e 2 +e
Beyp [CETED s "

(ff—+e)

_ 2d(3cftde)xJdP +e P +e
15bf
Result (type 4, 1890 leaves):

1

_ JaZveire| 3 /-4 x7ab3d3f3+15/ bt /fx2+e EllipticF(/Tx,
15 (afé o +de +ee) i [ -2 ¢ c . .

o I~

/<l ]a4d3f3—15/ dx’ tc /fx2+e Ellipticpi| /-4 x, 2¢ Y € a4d3f3—5/ dx’ tc /fx2+e EllipticF[ /-4 5
de c e c ad c e c

SN

/<L ]a2b2d3e2f— 15/ dx +e /fx2+e EllipticE( [-4 . [ <L ]a3bd3ef2—l—5/ dx +e /fx2+e EllipticE( [-2
de c e c de c e c



/ }a b2d3e2f+45/ dx’ +c /fx2+e EllipticPi -— bc

ﬁl& ml\

a3bcd2/3+15/ dx’ +c /fx2+e EllipticPi| | -< x 2€.
C e

c ad

| [ S
C |\Pbdef — 45/ dx’ +c /fx2+e EllipticPi| [ -< bc N | 22ap—15 [ -4 Padedef +5 | -L xBedef
d C e d C C
C C

O O O Py s xab3cd2e2f—45/ dx’ +c /fx2+e EllipticF( [-d <L ]a3bcd2f3
c c c e c de

+45/ dx’ tc /fx2+e EllipticF( [-d | ]azbzédff' +35/ dx’ tc /fsz’e EllipticE[ [-4 [ jazbzcdzefz

c e c de c e c de
—23/ dx’ +c /fx2+e EllipticE( [-d ] ]ab3c2def2—12/ dx’ +c /fx2+e EllipticE[ [-4 <L ]ab3cd2e2f

c e c de c e c de
—45/ dx’ +c /fx2+e EllipticPi /—— bC —e a bzcdzef2+45/ dx’ +c /fx2+e EllipticPi /—i x,b—c,

7 c e c ad
J e
ab3c2def2+5/ dx’ +c /f"2+e EllipticF( [ 4 ] ]azbzcdzefz—u/ dx’ +c /f"2+e EllipticF[ /-4
c e c de c e c
[ <L ]ab3c2def2+13/ dx’ +c /fx2+e EllipticF[ [-4 <L Jab3cd2e2f+5 R Y
de c e c de c

—15/ dx’ +c /fx2+e EllipticF( [-d | ]ab3c3f3—2/ dx’ +c /fx2+e EllipticF[ [-4 <L ]ab3d3e3
c e c de c e c de

I\

7\@

o




[
+2/ dx’ +c /fx2+e ElhptlcE( | - / Cf )ab3d3e3+15/ dx’ +c /fx2+e EllipticPi -— bc Y€ |ap 3]‘3
Vv <
A
e

Y= |p*leff—14 | - )éab%dzﬁ 4 /- x5ab3d3ef2+5 / - x"a P ed f
d
J ¢
d 2,03 4 d 3 d 33
+5 /-; LAV dPef —11 /-; LabPtdpf — /-; Labdef

15/ dx’ +c /fx2+e EllipticPi -— bc

Problem 21: Result more than twice size of optimal antiderivative.

J (2 +e) PP Te |

b +a

Optimal (type 4, 459 leaves, 7 steps):

Sad+5bc) &2 /1+ EllipticF 1o\ [aZ+e
1+fx2 \/— <f
(-3adf+4bcf+bde) xydx* +c N
32 +e sp2ey7 | eldd o) paes

c(fx2 —i—e)

-ad+bc) 2e3/2 /1+ ElhptlcPl x\/_ _ be 1 - de
1+fx2 af’ of
/e

ab’c Jr dx2+c \/fxz—i-e
(-3adf+4bcf+bde) /1+— ElhptlcE[ 1—i—; J\/?\/dxz +c
/ Je

sp2y7 [ eldrto) pae
V7 c(f?+e) 4

Ve

+

dx\/dxz-l—c \/fxz-l—e
3b

Result (type 4, 1058 leaves):



1

JdZ +c it +e -g Cabrd R+ -g Cabtedf + /-g Cabtdef
3(dfx4+cfx2 +dex’ +ce) b’ /—g fa

+3/ dx’ +c /f"2+e EllipticF( [-d | ]a3d2f2—6/ dx’ +c /f"2+e EllipticF( [-4 <L ]azbcdﬁ
c e c de c e c de

+3/ dx’ +c /fx2+e EllipticF( / 4 X, /c_f ]abzczfz—i—/ dx’ +c /fx2+e EllipticF[ / 4 X, /C—f ]abzcdef
c e c de c e c de

—/ d’ +c /fx2+e EllipticF( [ 4 )<L ab2d2e2—3/ d- +c /fx2+e EllipticE( [ 4, ] ]azbdzef
c e c de c e c de

+4/ dx’ +c /fx2+e EllipticE( [-4 <L ]abzcdef+/ dx’ +c /fx2+e EllipticE( [-4 . <L jabzdzez
c e c de c e c de

—3/ dx +c /fx2+e EllipticPi| | - < x 2€,
C e

N—

SN

o>
o
NI\

d2f2+6/ dx’ +c /fx2+e EllipticPi /—— X, —

azbdzef—3/ dx’ +c /fx2+e EllipticPi| | -
e

abedf

EE

)
QU
o |

+3/ dx’ +c /fx2+e EllipticPi| [ -4 x, 2€,
e

C

o |
o~
)

&

ab®f

c

S
o
I
o I~
S
w
Yo
<

s:
U
o |

—6/ dx’ +c /f"2+e Ellipticpi| | - < x 2.
C e

abzcdef+3/ dx’ +c /f"z” EllipticPi| [ - < x,
C e

SN

o
a
U
o |

+ d xabzcdef
Vv



Problem 23: Result more than twice size of optimal antiderivative.

‘ e N
(b2 +a) (d2+¢)

Optimal (type 4, 714 leaves, 9 steps):

B 2 /1+— EllipticPi L I—I;—;, l—i—; Jdx +e¢
J Ve

ac(—ad—%bc)3ff (i§_+c Jff—+e

dé ? (be(-11cf+9de) —2ad (-3cf+2de)) fx2 /1+— EllipticF L /1—%; Vi dat +e
[ 1+ Je

+
153 (~ad +be)? (-cf+de)? e(d"z—”)\/fxue
c(ﬁg-+e)
dxf2 +e _d(bc(-8cf+9de) —ad(-3cf+4de)) xJfi’ +e
5¢(-ad+be) (dx2+c)5/2 15 (<ad+be)? (-cf+de) (d2 +¢)*
+ (ad (B3EL —13cdef+8d% ) —2bc (42 —l4cdef

15(:5/2 ad+bc cf+dezJE;:T_/ ﬁ9+e
dx2+c
+9d2)) . /1+— EllipticE xyd /1—;—12 Ja e +e
l—i—d— \/—

1+—

xJd _cf
/1+ﬁ /1+—E111ptlcE ~ /1 Je ﬁ\/fxz+e

1+—

ad+bep YT aR T | LU te)
dx24—c)

Result (type ?, 6244 leaves): Display of huge result suppressed!

Problem 29: Result more than twice size of optimal antiderivative.

1

J &
(b)c2 +a)2\/—dx2 +c \/fx2 +e

Optimal (type 4, 369 leaves, 11 steps):



. xJd [ cf ]
b EllipticE| ——, [ -—= c\d l——\/x2+e
bzx\/—dx2 +c \/f)c2 +e P [ Je de vedd /

2a(ad+bc) (-af+be) (bx* + [IZ 4o
a(a c) (-af+be) ( a) 2a(ad+bc) (-af+be)-d +c

+_
xJd _be [T / _ﬁ/ e
\/?’ ad’ de ]\/? ! c b+ e

2a* (ad+be) (-af+be) Jd  -dx +c Jf2 +e
EuipticF[%, -z—f; ]ﬁﬁ/l_%/“r%

2a(ad+be)y-dP +c it +e

Result (type 4, 1104 leaves):

I i xsabzdf—l—/fxz—l_e /—dxz_c EllipticF[x /4
C e C C

2 /= (b2 +a)d® (af—be) (ad+be) (dfs* —cfd +dex® —ce)
<l }xzazbdf—/fxz_'—e /-dxz_c EllipticF[x A }xzabzde+/fx2+e /-d"z_c EllipticE(x /4
de e c c de e c c
[-<L }xzabzde—3/fx2+e /—d"z_ EllipticPi| x [ = bc y_Z faZbdf—z/@ /-@ EllipticPi| x | £, -2<
de e c e c c ad

(*ce—3a*df+ab (-2cf+2de)) EllipticPi

_l.

o |

C

N

xzabch+2/fx2+e /-dxz_ Ellipticpi| x [ &, -2¢ ¢ xzabzde+/fx2+e /-dxz_c Ellipticpi| x | £, -2€
e c c e c c ad
Beet | L Baprer— |2 x3ab2de+/fx2+e /-dxz_c EllipticF[x [d |_<f ]a3d
c c e c c de

ﬁmm

o [~




—/fx2+e /-d"z_c EllipticF(x L
e c c de

—3/@ /—M Ellipticpi| x | &, -2¢ V¢ a3df—2/fx2+e /_de—c Ellipticpi| x | &, -2€
e c c a /7 e c c ad
c
I
+2/@ /—dxz_c Ellipticpi| x | &, -2< € azbde+/fx2+e /—d"z_c Ellipticpi| x | &, -2¢
e c c ad 7 e c c ad
J e
+ d xab’ce \/fxz-l—e \/—dxz—i-c
N
Problem 30: Result more than twice size of optimal antiderivative.
(bx2+a 2\/dx2+c \/fxz—f-e
Optimal (type 4, 502 leaves, 8 steps):
[ ——— fx2 /1+— Ell1ptlcE[ /1—d—; Ve JfJdx +¢
c
1+
bfxydx* +c Je
a(—ad+bc)(—af+be)\/fx2+e a(-ad+be) (-af+be) dx2+c N
(xz—i-e
,/1—d—; JeJTdZ +¢
c

d lf . /1 +% EllipticF S
1+7 \/? l+fi

bzxx/dx2 +c \/fx2 +e

]azbde+/fx2+e /-d"z_"’ EllipticE[x [d |_f ]azbde
e c c de

[~

o I~

dxz—i—c

NI
(fx2+e S

2c¢(-ad+bc) (-aft+be)

2a(-ad+bc) (~af+be) (b2 +a)

azbcf

abce



(bzce+3a2df—2ab (cf+de) ) EllipticPi

xd be [ef | = ﬁ/ e
\/__c’ad’ de]\/_c/l—i_ c 1+e

2d2 (~ad+bc) (-af+be)Jd JdE +c JfE+e

Result (type 4, 1077 leaves):

- 1 U x5ab2df+/ dx’ +c /f"2+e EllipticF[ /-4
C C e C

2 /—% (b2 4a)a* (af—be) (ad—bc) (dfx* +cf® +dex’ +ce)

/—]xz 2bdf— /d"2+c /fx2+e ElllptlcF(/— /—]xz P de +/ dx’ +c /f"2+e Elhme(/— /Tszabzde

+

i A
—3/ dx’ te /f"2+e Ellipticpi| [ -4 x 2¢ 3 € 12, bdf+2/ dx te /fx2+e EllipticPi| / -< bc Y | 2abtef
c e c ad P 7
c T
i i
+2/ dx’ te /fx2+e Ellipticpi| | -4 x 2¢ F ¢ xzabzde—/ dx’ te /fx2+e EllipticPi| / -< bc Y | 2bce
c e c ad
4 /.4
C C

4 Bapre— -4 x*abzdeJr/ dx’ tc /f"2+e EllipticF[ [-4 <L Ja%’f—/ dx’ tc /fx2+e EllipticF( /-4
c c c e c de c e c

/de ]a bde+/ dx’ +c /fx2+e ElhptlcE( [-2 5 Cf ja bde— /dx2+c /fxz"Le EllipticPi| /- < bc
+2/ dx’ +c /fx2+e EllipticPi -— bc

[~

<3|::.~

m

abde

a’b f+2/ dx’ +c /fx2+e EllipticPi -—

c F

m|&

6
/-4
c



ml\

/dx2+c /fx2+e EllipticPi /—— bc 2ce— /-% xab’ce \/fx2+e \/dx2+c

| Y

)

Problem 31: Unable to integrate problem.

Jbx* +a e
\/dxz—i-c \/fxz—i-e

Optimal (type 4, 142 leaves, 2 steps):

xy -ad+bc bc c ( af—l—be I fxz—l—e)
" cad+bc’y (-ad+bc) d +c b2 +a
J?x/bx24—a ( )

JovaaTie [aldete) o
c(bxz—i—a)

NEEr
Jd¥+cJﬂ2+e

a EllipticPi

Result (type 8, 30 leaves):

Test results for the 17 problems in "1.1.2.6 (g x)™m (atb x"2)"p (c+d x"2)"q (e+f x"2)" r.txt"

Problem 1: Result more than twice size of optimal antiderivative.
[(ex)™ (62 +a) (B2 +4) (a2 +¢) dx

Optimal (type 3, 189 leaves, 2 steps):
AAc(ex) M L @ (aAd+3Abc+aBc) (ex)>tm L a(34b(ad+bc) +aB(ad+3bc)) (ex)>tm

e(l+m) & (3+m) e (5+m)
L b(3aB(ad+bc) +4b(3ad+bc)) (ex)?tm N b? (Abd+3aBd+bBc) (ex)? ™" N B3Bd (ex)!1tm
e (7 +m) & (9 +m) (11 4+ m)
Result (type 3, 1228 leaves):
1

(x(BPdm’x"" +25 B2 dm* X0 + 4P dm’ B +3Bab?>dm’ B + BB cm® x® +230 B3 dm’ x1°

(11 +m) (94+m) (7T+m) (5+m) (3+m) (1 +m)
+27A3dm* B +81Bab?dm*x® +27BbPem®x® +950 B dnm?x'0 +34ab?dm® x> + AP cm® 0 +262A3dm> B +3Ba*bdm’ xX° +3Bab?em’x°
+786 Bab’dm’x® +262Bb3 cm®x® +1689BH3 dmx' +874ab?dm*x0 +29A4b% em*x® +112240° dm? x> +87Ba*bdm*x® + 87 Bab? cm*x°
+3366 Bab>dm’x® + 1122 B0 cm®x® +945Bd > X0 + 342 bdm’x* +34ab?cm’x* +906 4ab>dm® X0 + 3024 0% com® x® +2041 A b° dm x®
+BAdm’x* +3BdPbem’x +906 Ba>bdm’x® +906 Bab?cnmxX° +6123Bab*dmx® +2041 Bh emx® +93A4a2bdm*x* +93 Aab®cm’*



+4098 Aab>dm*x® + 1366 Ab> cm®x® + 1155403 dx® +31 B dm*x* +93Ba*>bem* x* + 4098 Ba> bd m*x° + 4098 Ba b? cm*x° + 3465 Ba b® d x®
+1155BLP ex® + A dm’ 2 +34a>bem’ 2 +10504a> bdm? xX* +1050 Aab? e x* + 7731 Aab?>dmx® +2577 403 cmx® + Ba’ em’ X2
+350Ba>dm’x* +1050Ba?bem® x* + 7731 Ba>bdmx® + 7731 Bab?> cmx® + 3343 dm* x> +994a> bem* P + 5190 4a® bd m* x* +5190 4 a b ¢ m? x*
+ 4455 4ab*dx® +148540° cx® +33 B3 em* x> +1730 Ba> dm*x* + 5190 Ba® bem? x* +4455Ba? bdx® +4455Bab? cx® +Aa® em® + 406 Aa° d m® ¥
+ 12184 bem® X2 + 10467 Ad? bdmx* + 10467 Aab?> cmx* + 406 Ba® cm’ x> +3489 Ba® dmx* + 10467 Ba® bemx* +354d° em* +2262 4 a> d m? ¥
+ 6786 Aa’bem? x> +6237Aa’bdx* +62374ab? cx* +2262Ba’ ecm? x> +2079Ba> dx* + 6237 Ba’bex* +4704d° em® + 5353 Aa> dmx?
+16059Aa’bemx® +5353Ba® cmx® +3010A4a> cm? +3465A4a° dx* +10395Aa> bex® +3465Ba> cx® +9129A4a cm +103954ca’) (ex)™)

Problem 2: Result more than twice size of optimal antiderivative.
J(ex)m(bxz +a) (B2 +4) (d2 +¢) dx

Optimal (type 3, 97 leaves, 2 steps):
adc(ex)!tm 4 ladd+Adbc+aBe) (ex)3tm 4 (dbd+aBd+bBc) (ex)>tm + bBd (ex)’ ™™
e(l+m) & (3 +m) e (5+m) ¢ (7 +m)
Result (type 3, 320 leaves):

1
(7+m) (5+m) (3+m) (1 +m)

+11Bbem*xX* +15Bbdx0 +Aadm® > +Abem® 2 +314bdmx* +Bacm® x> +31Badmx* +31Bbemx* +134adm® x> + 13 A4bcm® ¥*
+21A4bdx* +13Bacm®* x> +21Badx* +21Bbex* +Aacm’® +47Aadmx®> +4TAbemx> +4TBacmx® +154acm®* +354adx> +35A4bcx®
+35Bacx’ +71Adacm +1054ac) (ex)™)

(x (Bbdm® x5 +9Bbdm* x> + Abdm*x* + Badm®x* + Bbem®x* +23Bbdmx® +114bdm?x* + 11 Bad m*x*

Problem 3: Unable to integrate problem.

dx

J (ex)" (B2 +4) (dd +¢)
(b2 +a)’

Optimal (type 5, 201 leaves, 3 steps):

_(Ab(ad(1—=m)—bc(3=m)) —aB (bc(14+m) —ad(3+m))) (ex)! 7 L (4b—aB) (ex)! T (dx? +¢)

8a2bze(bx2+a) 4abe(bx2+a)2

(Ab(1—m) (bc(3—m) +ad (1l +m)) +aB (1l +m) (ad(3+m) +b(-cm+c))) (ex)1+mhypergeom[[l,% +%}, [% +%}, —ﬁj

+

8aib?e (1 4+m)
Result (type 8, 31 leaves):

dx

J (ex)™ (B2 +4) (d2 +¢)
(b2 +a)



Problem 4: Result more than twice size of optimal antiderivative.
2
[(ex)™ (62 +a) (B2 +4) (a2 +¢)? ax

Optimal (type 3, 144 leaves, 2 steps):
aAd (ex)' ™" c(2aAdd+Abc+aBc) (ex)3 ™

(ad (Ad+2Bc) +bc(24d+Bc)) (ex)> ™" L d(Abd+aBd+2bBc) (ex)’+m

e(l+m) S (3+m) " e (5+m) e (7 +m)
N bBd* (ex)? ™™
& (9 +m)
Result (type 3, 710 leaves):
1

O +m) (T+m) Gt+m) G+m) (1+ )(x(Bbd2m4x8+16Bbd2m3x8+Abd2m4x6+Bad2m4x6+23bcdm4x6+86Bbd2m2x8+18Abd2m3x6
m m m m m

+18Bad®*m>x® +36Bbcdm® X +176 Bbdmx® + Aad®m*x* +2A4bcdm®*x* +1044bdm?x® +2Bacdm®*x* +104Bad®> m?x° + Bb A m*x*
+208Bbcdm*x® +105bBd*x® +204ad®> m>x* +40A4bcdm’x* +2224bd>mx® +40Bacdm®x* +222Bad®>mx® +20Bb? mx* +444 Bbcdmx®
+2dacdm** +130dad® m* X +AbEm*x? +2604bcdm® X +1354bd* X8 + Ba? m* x> +260 Bacdm®x* +135Bad*x® + 130 Bb & m? x*
+270Bbcdx® +44dacdm’ x> +300Aad®mx* + 2246 m> X2 +600Abcdmx* +22Ba? m* x> +600Bacdmx* +300BbE mx* +Aa*m*
+328dacdm®*x* +189dad*x* +164A4b P m* x> +378Abcdx* +164Ba? m* x> + 378 Bacdx* +189Bb*x* +244am’ +916 dacdmx®
+458Ab P mx> +458Bactmx> +206Aa m* +630Adacdx’> +3154bP % +315Ba* x> +744Aa*m+945a A7) (ex)™)

Problem 5: Result more than twice size of optimal antiderivative.
[(ex)" (62 +a) (B2 +4) (a2 +¢)’ ax

Optimal (type 3, 379 leaves, 2 steps):
BAS (ex)Tm azg(ch+3A(ad+bcH(exP+m_+3ac(ch(ad+bc)+A(fd2+3acbd+b28))wxf+m

e(l+m) S (3 4+m) e (5+m)
n (3aBc (PP +3acbd+b* ) +A4 (PP +9dPbed* +9ab>Fd+b3)) (ex)’ T
e7(7 +m)
N (*Bd® +9ab’>cd (Ad +Bc) +3a*bd® (Ad +3Bc) +b° 2 (34d +Bc)) (ex)’ ™™
69(9+m)
N 3bd (a*Bd? +b*>c(Ad+Bc) +abd (Ad +3Bc)) (ex)'1 7 4 B*d* (Abd +3aBd+3bBc) (ex)3 ™ 4 BB (ex)3m
ell(ll+m) 613(13 +m) 615(15 +m)

Result (type ?, 3952 leaves): Display of huge result suppressed!

Problem 6: Result more than twice size of optimal antiderivative.
2
[(ex)m (b2 +a)* (B2 +.4) (a2 +¢)’ dx

Optimal (type 3, 284 leaves, 2 steps):



PAS (ex)'™  a? (3add+2A4bc+aBe) (ex)> ™ | c(aBc(3ad+2bc) +4 (32> +6achd +b*?)) (ex)’> ™™

e(l+m) S (3+m) - e (5+m)
N (6abced (Ad+Bc) +a>d* (Ad+3Bc) +b*F (34d+Bc)) (ex)’ ™™ N d (B +3b*c(Ad+Bc) +2abd (Ad+3Bc)) (ex)? "
e7(7 +m) 69(9+m)
N bd*> (Abd +2aBd+3bBc) (ex)!! ™7 N B*Bd’ (ex)3 M
(11 +m) e (13 +m)

Result (type ?, 2442 leaves): Display of huge result suppressed!

Problem 7: Result more than twice size of optimal antiderivative.
J(ex)"l(bxz +a) (B2 +4) (d? +¢) dx

Optimal (type 3, 189 leaves, 2 steps):
aAcd (ex)! M + A (3aAd+Abc+aBc) (ex)> ™" L c(3ad(Add+Bc) +bc(34d+Bc)) (ex)>*m

e(l+m) g(3-+m) é(S-%m)
L d(3bc(4dd+Bc) +ad(4d+3Bc)) (ex)’tm N d? (Abd+aBd+3bBc) (ex)’ ™™ N bBd (ex)!1tm
e7(7+m) e9(9+m) ell(ll+m)

Result (type 3, 1228 leaves):

1
(11 +m) (94+m) (T+m) (5+m) (3+m) (1 +m)

+27A4bdEm* B +27Bad m* B +81Bbecdm* XX +950Bb P m? X0 + AadP m® 0 +3A4bcdPm®X° +262A4b P > +3Bacd®m’ x°
+262Bad’m*x® +3BbAdm’x® +786 Bbed> m3x® + 1689 Bb P mx'* +294adP m*x® +87Abcd> m*x® +11224b 8 m* X2 +87Bacd® m*x°
+1122Bad m*x® +87Bb P dm*x® +3366 Bbcd> m*x® +945b B x'" +34acd® m® x* +302A4ad m>x® +34bFdm’ x* +906 4 b cd® m® x°
+20414b 8P mx® +3Baldm’x* +906 Bacd®> m*x® +2041 Bad® mx® + Bb A m’>x* + 906 BbZ dm*x° + 6123 Bbed> mx® + 93 A a cd® m* x*

+ 1366 Aad m* x5 +93A4b P dm*x* +4098 Abcd® m*x® +11554bd>x® +93Ba?dm*x* + 4098 Bacd> m* xS +1155Bad®x® +31Bb 3 m*x*
+4098 Bb?dm*x® +3465Bbcd®x® +3A4atdm’ ¥ +1050A4Aacd® m* x* +2577Aad® mx® +AbEm’ x> + 105046 dm’x* + 7731 4bcd> mx°
+Bam’ x> +1050Batdm’x* + 7731 Bacd® mx® + 350 Bb S m® xX* + 7131 Bb P dmx® +994a?dm* x> +5190 dacd® m*x* + 14854 a d x°
+334bm* 2 +51904b P dm?x* +44554bcd?x® +33Bad m* 2 +5190Ba P dm?x* + 4455 Bacd®x® + 1730 Bb 3 m? x* + 4455 Bb ? d x5
+Aalm® +12184aFdm’ P + 10467 Aacd* mx* +406 Ab 3 m3 x> +104674b P dmx* +406 Ba m> x> +10467Ba? dmx* + 3489 Bb > mx*
+354am* + 6786 Aatdm’ x> +623Tdacd*x* +22624b m> x> +6237Ab P dx* +2262Bad m* x> + 6237 Ba P dx* +2079Bb 3 x*
+4704am® +160594aPdmx® +5353AbE mx® +5353Bac mx> +30104am?® +10395da P dx> +34654b X +3465Bac’ x>
+91294a m+10395a4) (ex)™)

(x(BbPm’x'* +25Bb P m* X' + ab P’ 2 +Badm® B +3Bbcd>m®x® +230Bbd> m* x1°

Problem 8: Result more than twice size of optimal antiderivative.
J(ex)m (B2 +4) (d2 +¢) dv

Optimal (type 3, 121 leaves, 2 steps):



AS (ex)!' T 2 (34d+Bc) (ex)> ™™ , 3cd(4d+Bc) (ex)>tm N & (Ad +3Bc) (ex)] " 4 Bd (ex)? ™™
e(l+m) e (3 +m) e (5+m) e (7+m) & (9 +m)
Result (type 3, 474 leaves):
1

(94m) (7+m) (5+m) (34+m) (1 +m)
+176 Bl mx® +34cdm*x* + 10448 m*X° +3BAdm*x* +312Bed>m* xS +105BdP B +60Acd? m®x* +222A8 mx® +60BZ dm’ x*
+666Bcd*mx® +34Fdm* 2 +390Acd*m*x* +1354AP X0 +BAm*x* +390BFdm*x* +405Bcd*x° + 66 A dm’ 2 + 900 A ¢ d* mx*

+2BE M2 +900BEdmx* + A m* +4924F dm> P +56TAcd?x* +164BE m?> x> +567BPdx* +24 A3 m> + 1374 AF dmx® + 458 BA m?

420643 m* 494542 dx* +315BA 2 + 7444 m+94543) (ex)™)

(x(BPm* B +16BPm* B+ AP m*x* +3Bcdm*x* +86 B m*x® + 18 AP m?x° + 54 Bed*> m’ X0

Problem 9: Unable to integrate problem.

J (ex)" (B2 +4) (d2 +¢)®

b +a
Optimal (type 5, 256 leaves, 3 steps):

(*Bd +3ab*cd (Ad+Bc) —ad?bd* (Ad+3Bc) = b’ (34d+Bc)) (ex)' ™™  d(a*Bd® +3b°c(4d+Bc) —abd(Ad+3Bc)) (ex)’ ™™

+
b*e (1 +m) B (3 +m)
1 m 3 m b
Ab—aB _ 3 1+mh [ 1. — m 2 m __]
. P (Abd—aBd+3bBc) (ex)* "  Bd (ex)" ™" +( b—aB) (rad+be)” (ex) "Fhypergeom| | 1, o 457l | 5 4 7 ) -7
b (5 +m) be (7+m) ab*e (1 +m)
Result (type 8, 33 leaves):
(ex)m(Bx2+A) (a’xz—i—c)3 dr
bx* +a
Problem 10: Unable to integrate problem.
(ex)" (b2 +a)’ (B2 +4)
d¥@ +c
Optimal (type 5, 258 leaves, 3 steps):
(PBd -~ P (-Ad +Bc) +3ab’cd (-Ad+Bc) —3a*bd*> (-Ad +Bc)) (ex)! ™™
d4e(1+m)
L b(Ba®Bd +pPc(-Ad+Bc) —3abd(-Ad+Bc)) (ex)**™ b’ (-Abd—3aBd+bBc) (ex)’ ™™ | BB (ex)" "
B (3+m) &S (5+m) de' (7+m)
(—ad-%bc)3(—Aci4—Bc)(ex)1+mhypmgemn([1,l-+—£1],[§-4—21],—é33)
22 2 2 c
_|_
cd4e(l4-m)

Result (type 8, 33 leaves):



J (ex)™ (bx? +a)3 (BX> +4) dr

dP +c

Problem 11: Unable to integrate problem.

J (ex)" (B2 +A4)
(b2 +a)’ (d2 +¢)

Optimal (type 5, 332 leaves,
(Ab —aB) (ex)'tm

4a(-ad+bc) e(bx2 +a)2

6 steps):

(Ab (bc(3—m) —ad(7T—m)) +aB(ad(3—m) +bc(l+m))) (ex)H'm
+
8612(-ad+bc)2(3(bx2 +a)

+ 1 ((Ab(azdz(m2—8m+15)—2abcd(m2—6m+5)+b2c2(m2—4m+3))+aB(b262(-m2+1)—2abcd(
8a> (-ad +bc)e (1 +m)

-m®+2m+3) —d>d (m* —4m+3))) (ex)Hmhypergeom[[l, % + ] [% +%] b ])

> -
+ 3

c(-ad+bc)’e(l +m)

Result (type 8, 33 leaves):

m
2
d* (-Ad +Bc¢) (ex)1+mhypergeom([l,l+%],[%+%}, d )

J (ex)™ (Bx* +4)
(b2 +a) (d2 +¢)

Problem 12: Unable to integrate problem.

J (ex)" (B> +4) d
(

b2 +a)2 (dx2 +c)2

Optimal (type 5, 292 leaves,
d(aAd+Abc—2aBc) (ex)! T

2ac(—ad+bc)ze(dx2 +¢)

6 steps):
(Ab—aB) (ex)! ™™
2a(-ad+bc) e(bxz +a) (dx2 +c)

b(Ab (bc (1 —m) —ad(5—m)) +aB(ad(3—m) +bc(1+m))) (ex)1+mhypergeom([l,
+

N|»—‘
+
|3
\CY V)
+
Y
“I
‘@
o
N—

2d% (~ad+be)de (1 +m)

d(be(Be(3—m) —Ad(5—m)) +ad(Ad(1 —m) +Be(1+m))) (ex)1+mhypergeom([1,%+%], [% +%],—ﬁ]

22 (-ad+bc)le(l+m)

Result (type 8, 33 leaves):



J (ex)" (B2 +A4)
(b2 +a)? (d2 +¢)?

Problem 13: Unable to integrate problem.

J (ex)" (b* +a) (BL+4)

(d2 +¢)’
Optimal (type 5, 200 leaves, 3 steps):
_(-ad+be) (ex)! T (B2 +4) L (bc(4d(1+m) —Bc(3+m)) +ad(Ad(3—m) =B (-cm+c))) (ex)ltm
4cde(dr? +c)2 82 d*e (dx* +¢)

(ad(l—nﬂ(Ad(3—m)+Bc(l+m))+bc(1+m)(Ad(l—m)+Bc(3+m)H(eﬂl+mMmmgmn(P,%
+

83 d*e (1 +m)
Result (type 8, 31 leaves):

J (ex)"(bx* +a) (B2 +4) dx

(d2 +¢)’

Problem 14: Unable to integrate problem.

J (ex)" (B> +4)
(b2 +a) (d2 +c)’

Optimal (type 5, 323 leaves, 6 steps):
(-Ad +Bc) (ex)! T L (be(Be(3=m) —Ad(T=m)) +ad(Ad(3—m) +Bc(l+m))) (ex)ttm
dc(-ad+be)e(dd +¢)? 8 (-ad +bc)e(dd +¢)

%)HH}%L 1

8 (~ad+bc)de (1l +m)

b? (Ab —aB) (ex)1+mhypergeom( [
+

=
2
e

+
b (Be(l—m) —Ad (5
a(-ad+bc)ie(l+m (( (Be(l—m) —dd(

—m)) (3—m) —a*d* (1 —m) (Ad (3 —m) +Bc(1+m)) +2abcd (Be (-m* +2m+3) +4d (m* —6m+5))) (ex)1+mhyperge0m([l,%

5 -51-E))

Result (type 8, 33 leaves):

J (ex)™ (Bx* +4)
(bx2 +a) (dx2 +c)3

Problem 15: Unable to integrate problem.



J(ex)m(bxz ta)f (B2 +4) (d? +c¢) dr

Optimal (type 5, 493 leaves, 5 steps):

1
Be(3+m+2p) (5+m+2p) (7T+m+2p)

+Bc(27+m2+2p—k2m(6+p))ﬂ(exﬂ+m(bf-%ay+p)
_ (aBd(5+m) b (4BctAd (T +m+2p))) (ex) " (b2 +a) T (dP +¢) | B(ex)' T (b2 +a) " (4P +c)’
#eﬁ+m+2ﬁ(7+m+2m be(7+m+2p)

— I p(ﬂw(3+m+2p)ch@%qﬂ(aB(1+m)—Ab(7+m+Qp))+(
Be(l+m) (3+m+2p) (54+m+2p) (T+m+2p) (1 +%)

((Bd* (m*+8m~+15) +b*c(8Bc+Ad (T+m+2p)2) —abd (4d (3+m) (T+m+2p)

~-ad+bc) (1 +m) (aB(5+m) —Ab(7T+m+2p))) —a(l+m) (2bcd (2+p) (aB(1l+m) —Ab(7T+m+2p)) +d(-ad+bc) (1

+m)(aB(5+m)-—Ab(7+—m+2p))+2(-ad+bc)(aBd(5+m)-—b(4Bc+Ad(7+—m+2p)))))(e)c)1+m(bx2-i-a)phy]oergemn([-p,l

2H(3+5H2) |

Result (type 8, 33 leaves):
J(ex)m(bxz t+a)f (B2 +4) (d? +c¢) dr

Problem 16: Unable to integrate problem.

dx

(ex)" (b2 +a)’ (Bx> +4)
dx* +c

Optimal (type 6, 156 leaves, 6 steps):

(-Ad +Bc) (ex)! T (b2? +a)pAppellF](%

p
cde(l%—m)[l-%———j

B (ex)! T (ba? +a)phypergeom( [ -p,

+
p
de(1+m) (1+————)

Result (type 8, 33 leaves):

dx

(ex)™ (bx? +a)p (BX> +4)
dx* +¢



Problem 17: Unable to integrate problem.

dx

J(ex)’"(bx2 +a)’ (B2 +4)
(dxz+c)3
Optimal (type 6, 469 leaves, 8 steps):
(-Ad+Be) (ex)' ™ (b2 +a)' ™" (ad(Ad(3—m) +Bc(1+m)) +bc(Be(1—m—2p) —Ad(5—m—2p))) (ex) T" (b2% +a)
4e(-ad+be)e(dd +c¢) 8 (-ad+bc) e (d® +c)
1

+ ((a2d2(1 —m) (Ad (3 —m) +Bc(1+m)) —2abcd (Be(1+m) (1 —m—2p) +4d (1 —m) (3

P
83d (-ad+bc)?e (1 +m) [1 +b—)

1+p

a

m b
+_’__!
2

—m—=2p)) +b*E (1 —m—2p) (Ad(3—m—2p) +Bc(1+m+2p))) (ex)' 77" (b -I—a)pAppellFI(% +%, -, 1, ;

_ﬁ))_ 1 p(b(ad(Ad(3—m)+Bc(1+m))+bc(BC(1—m—2p)—Ad(5—m—2p)))(1
82d (-ad+bc)’e(l+m) [1+b—)
+

Q

O (FEE TERE o))

Result (type 8, 33 leaves):

dx

J (ex)" (b2 +a)’ (Bx* +4)
(d2+¢)’

Test results for the 48 problems in "1.1.2.8 P(x) (c x)"m (atb x"2)"p.txt"

Problem 19: Unable to integrate problem.

J(cmm(Bx+A)(h

bx* +a
Optimal (type 5, 87 leaves, 3 steps):

A (cx)1+mhyperge0m[ 1, % + % ], [% + % }, —%) B (cx)2+mhypergeom( [1, 1+ % ], [% —l—Z], —%)
+
ac(l+m) ac (2 4+m)

Result (type 8, 22 leaves):

J (cx)" (Bx+4)

b +a

Summary of Integration Test Results

770 integration problems



HoQw >

479 optimal antiderivatives

113 more than twice size of optimal antiderivatives
9 unnecessarily complex antiderivatives

169 unable to integrate problems

0 integration timeouts



