Maple 2018.2 Integration Test Results
on the problems in "0 Independent test suites"

Test results for the 48 problems in "Apostol Problems.txt"

Problem 7: Result more than twice size of optimal antiderivative.
2/3
Jx2(8x3+27) A
Optimal (type 2, 11 leaves, 1 step):

(83 +27)° 7
40
Result (type 2, 26 leaves):

(34+2x) (422 —6x49) (83 +27)2 7

40

Problem 9: Unable to integrate problem.

X dx
J\/1+x2+(x2+1)3 2

Optimal (type 2, 26 leaves, 3 steps):

22 +1) (V2T +1)
T

Result (type 8, 18 leaves):

= dx
J\/1+x2+(x2+1)3 ?

Test results for the 12 problems in "Bondarenko Problems.txt"

Problem 3: Result is not expressed in closed-form.

J In(1+x)
X

e

Optimal (type 4, 224 leaves, ? steps):
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Problem 5: Unable to integrate problem.

J\/l +Jx +J 1 +2x+2x dx

Optimal (type 2, 55 leaves, 2 steps):

2 (2462 21y —(-yx)J1+2x+2Jx )/1 +Jyx +J1+2x+2Jx
15x

Result (type 8, 21 leaves):

J\/l +Vx +J1+2x+2x dx

Problem 6: Unable to integrate problem.



J/\/T+\/7+J2+2x+2\/7\/7 dx

Optimal (type 2, 78 leaves, 3 steps):

27 (4430 20T + T 7 —JT (20T =) 1t 402 0z )T +45 VT 1 x4z Jx
15(x

Result (type 8, 26 leaves):

J/ﬁ+ﬁ+]2+2x+2ﬁﬁ dx

Problem 7: Result more than twice size of optimal antiderivative.

J\/Hm N

x2
Optimal (type 3, 59 leaves, 7 steps):
arctan| —S TV 1+x 3arctanh| =3V 1 +x
2V x+y 1 +x n 2 x+V 1 +x _Vx+t 1 4+x

4 4 X

Result (type 3, 297 leaves):

1 2
N e it N N i e N +1“[E+m+/(m‘l) T -1

2(JT+x —1) 4 2
3 arctanh e A B
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Problem 8: Unable to integrate problem.



e

1-3 /1 +-l

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

3+ 141

arctan * 3 arctanh

2/%4*/? ) / /7 / /*
e

Problem 9: Result more than twice size of optimal antiderivative.

Result (type 8, 15 leaves):

J1+e™ dx
J ettt
Optimal (type 3, 19 leaves, 6 steps):
/ -X
-arctanh 1++\/T]\/7
Result (type 3, 48 leaves):
[+l ex\/?arctanh[M
R 4 () +e
e (e +1)

Problem 11: Unable to integrate problem.
Jcosh(x)ln(cosh(x)2 —|--sinh(x))2 dx
Optimal (type 4, 312 leaves, 28 steps):

~21n(1 + sinh(x) + sinh(x)2) + 8sinh(x) — 41In(1 + sinh(x) + sinh(x)2) sinh(x) + In(1 + sinh(x) + sinh(x)2)? sinh(x) + In(1 + sinh(x) + sinh(x)2) In( 1
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—IJ?? —pdybg(l (I+2Imnh

+/3) /3 J (1 =13 ) +1In(1 +sinh(x) + sinh(x)2) In(1 + 2sinh(x) +1y3 ) (1 +1J3)
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_ In(1 +2sinh(x) +1y7) (1 +1y3) i
2

1 + 2 sinh(x) +I\/T)ln(% (1 +2sinh(x) —Iﬁ)ﬁ) (1+143) = polylog| 2,

(—I—21sinh(x) —I-\/T)\/? (1 —I—I\/?) —4arctan( (1 +2sinh(x))+/3 j\/?

6 3
Result (type 8, 15 leaves):

Jcosh(x) ln(cosh(x)2 + sinh(x) )2 dx

Test results for the 4 problems in "Bronstein Problems.txt"

Problem 4: Unable to integrate problem.

J5x2+3 (+2)" 7+ (22 +3x) “
x(ex-l—x)1 Z
Optimal (type 3, 14 leaves, 8 steps):
3x(ex+x)2 /3 +31n(x)
Result (type 8, 38 leaves):
J'5x2+3 (¢ +x)" 7 +¢ (22 +3x) “
x(ex—l-x)1 z

Test results for the 17 problems in "Charlwood Problems.txt"
Problem 1: Result more than twice size of optimal antiderivative.

Jarcsin(x) In(x) dx
Optimal (type 3, 45 leaves, 8 steps):

arctanh(\/ 2 +1 ) —xarcsin(x) (1 —In(x)) —2 -2 +1 +1In(x) v/ 2 +1

Result (type 3, 91 leaves):

o) , Ztan( arcsin(x) ) o) 2tan( arcs12n(x) ) ne)
2 tan( MY ) : 5 — arcsin(x) tan( arc512n Y ) n . 5 + arcsin(x) tan( % ) +2
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2 2
. 2
tan( —arcs12n(x) ) +1

— ln[tan( —arcsizn(x) )2 + lj



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

J—arcsin(\/— —m) dx

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

—(% +x)arcsin(\/7—\/m) + (\/7+3m)\/_x+ﬁm \/?

8

Result (type 3, 250 leaves):

' L (i 7 T7) o 205 =T )8
s [tan[ arcsin(\/_z_\/m) ]ZH tan[ arcsin(J—z—m) Jz 2

2 2

~VT+x) tan[ arcsm(rz_‘/m) J4+6tan( arcsm(‘/_z_m) )3 +2arcsin(Vx — T +x ) tan[ arCSin(rz_m) ]2

s 3T T 7 77 26800 T | 36805 T | el 7

2

+ztan[ arcsin( /% =T+ ]+arcsm(ﬁ-m)j

Problem 4: Unable to integrate problem.

J earcsin(x) x% "

[=T

Optimal (type 3, 37 leaves, 5 steps):

earcsin(x)(3x+x“’_3 [ -2 +1 —3x2\/ -2+ )
10

Result (type 8, 18 leaves):

J earcsin(x) x3 "

=y

Problem 5: Unable to integrate problem.

1n(x+ x2+1)
3,2 dx
(-2 +1)
Optimal (type 3, 28 leaves, 3 steps):

B arcsin(xz) I xln(x-l— 2 +1 )

2 =T




Result (type 8, 22 leaves):

me+ 211)

(-2+1)*7

Problem 6: Unable to integrate problem.
J arcsin(x)
(2+1)° 7
Optimal (type 3, 18 leaves, 3 steps):

_ arcsin(xz) i xarcsin(x)

N

arcsin(x) &
J (2+1) 7

Result (type 8, 12 leaves):

Problem 7: Unable to integrate problem.

(2+1)* 7

Jm@+ f—l)

Optimal (type 3, 26 leaves, 3 steps):
~ arccosh(xz) n xln(x—l— 2 —1 )

2 FT
Jmh+ f—l)

(2+1)* 7

Result (type 8, 20 leaves):

Problem 8: Result more than twice size of optimal antiderivative.

J n(x)
2JZ—1

Optimal (type 3, 37 leaves, 4 steps):

+Jﬁ—1_kmme—1

-arctanh [

Result (type 3, 88 leaves):



\/ 51gnum \/ 2 +1 _ \/ —signum(x2 —1) In(x) 2 +1
~ \/ —signum(x2 — 1) arcsin(x) n \/51gnum(x2 -1) \/signum(xz -1)

\/signum()c2 -1) .

Problem 10: Unable to integrate problem.

xarctan(x) ln<x+ x2+1)

Ny

dx

Optimal (type 3, 48 leaves, 4 steps):

+ arctan(x) ln(x+\/x2+1 )\/x2+1

-xarctan(x) +

2
ln(x2+1) B 1n(x+ x2—|-1>
2 2
Result (type 8, 23 leaves):

xarctan(x) ln<x+ x2+1)

Ny

dx

Problem 11: Unable to integrate problem.

J arctan(x) &
ey

Optimal (type 3, 48 leaves, 7 steps):

arctanh (V=2 + 1) + arctanh[ @ ] /7 — arctan(x) x\/ﬁ

Result (type 8, 17 leaves):

J arctan(x) d
2y -2 +1

Problem 12: Result more than twice size of optimal antiderivative.

J xarcsec(x) e

T

Optimal (type 3, 21 leaves, 2 steps):

xIn(x)
-=—=L tarcsec(x) Vo — 1
e

Result (type 3, 96 leaves):
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2
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Problem 13: Result unnecessarily involves higher level functions and more than twice size of optimal

antiderivative.
J 2+l &
(

) FIT

Optimal (type 3, 18 leaves, 2 steps):

arctan

7 ]ﬁ

Jf4+1
2

Result (type 4, 111 leaves):

NS TIEsT: EllipticF(x[g +¥j,1] 2 (=) AT T Epieri| (—1)! At L5
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2

Problem 14: Unable to integrate problem.
‘Pn(ﬁn(x)) 1 +sin(x) dx

Optimal (type 3, 36 leaves, 6 steps):
cos(x) 4 cos(x) _ 2cos(x) In(sin(x) )

+
1+$Mx)] V1 +sin(x) V1 +sin(x)

-4 arctanh (

Result (type 8, 12 leaves):
‘Pn(ﬁn(x)) 1 +sin(x) dx

Problem 15: Unable to integrate problem.

J\/ -y -1 +sec(x) + 1 +sec(x) dx

Optimal (type 3, 247 leaves, ? steps):

cot(x) V2 V-1 +sec(x) 1 +sec(x) | arctan (_\/7_\/ -1 +sec(x) +y 1+ sec(x) ) 2+2y2 J2 -1
2\/ -y -1 +sec(x) ++1+sec(x)




—l—arctanh[ \/2+2\/_\/ -y -1 +sec(x) ++ 1 +sec(x) ] /\/7_1 —arctan[ ( -J2 — -1 +sec(x) +1 +sec(x) ) 2422 1 +y2
V2 =T +sec(x +\/1+sec() 2\/ -V -1 +sec(x) ++ 1 +sec(x)

—arctanh{\/ 2+2\/_\/ -y -1 +sec(x) ++ 1 +sec(x) ] I +y2
V2 — -1 +sec(x —I—\/l—i-sec( )

Result (type 8, 19 leaves):

J\/ -V -1 +sec(x) ++1+sec(x) dx

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

Jarctan(xm ) dx

Optimal (type 3, 92 leaves, 12 steps):

_arctan(—\/T—i-E\/xz-i-l ) +xarctan(xm) B arctan(ﬁ—i—Z\/xz—i—l ) B 1n(2 +x2 -3 P +1 )ﬁ N 1n(2 +2 +J3 2 +1 )JT
2 2 4 4

Result (type 3, 507 leaves):
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2
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Problem 17:

Result more than twice size of optimal antiderivative.

dx

(e

Optimal (type 3, 25 leaves, 4 steps):

Result (type

X arcsin[

xarcsin[ —r ] + arctan(d 232 +1 )

=y

3, 137 leaves):

[ 22 —1 -1 +42x 14+2x ——
—_— ‘2)(2 +1 +arctan —_— — arctan| — ‘)C2 +1 2)62—_1 /_
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Test results for the 77 problems in "Hearn Problems.txt"

Problem 15:

Result more than twice size of optimal antiderivative.

1
— dx
Jx4—x24—2

Optimal (type 3, 132 leaves, 9 steps):

2x+J142Y2 1412897

2x 4+ 14+2J2 1412897

arctan arctan
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& & Werwwes
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Result (type

42442

3, 385 leaves):



arctan
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%6 14 28y -1 +2y2
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J-1+2J7 N J-1+2J7 N (24T 11297 ) 11207 VT
7V -1 +22 2y -1+2y2 %6
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+
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14
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2( -1+2J2
Problem 17: Result is not expressed in closed-form.
1
dx
Jx8+1
Optimal (type 3, 239 leaves, 19 steps):
arctan 2x + 2_\/7 arctan + 2_\/7]
wlive oy )oyz  wlielen/a-yz ) a-JT _ NEENAE 212
16 16
44 -2J2 4422
arctan[ -2x + 2+ﬁ] arctan{ 2x+y2+4/2
I SR PN R A CE SO PG ) N LT BN 22
16 16
44+22 44+22

Result (type 7, 21 leaves):
In(x — R) ]

( R=RootOf ( ZB+1) _R7
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Problem 37: Result more than twice size of optimal antiderivative.
Jﬁshﬂbx-+a)2dx
Optimal (type 3, 63 leaves, 4 steps):

__x X cos(bxta)sin(bx+a) _ cos(bx+a)sin(bx+a) , xsin(bx+a)?
4> 6 4 2b 27

Result (type 3, 157 leaves):

1 2( cos(bx+a)sin(bx+a) bx | a (bx+a)cos(bx+a)? | cos(bx+a)sin(bx+a) bx | a (bx+a)? [
— | (b - —_— + = | - —_—t+ = - — =2 b
3 (( x+a) ( 7 + > + 2 ) > + ) + 2 + ) 3 al| (bx
_cos(bx+a)sin(bx +a) bx a (bx+a)2 sin(bx+a)2 2 ( _cos(bx+a)sin(bx+a) bx a
+a)[ 5 + 55 - 1 + 7 +a 5 +5

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

szcos(bx+a)2dx

Optimal (type 3, 63 leaves, 4 steps):
x ¥ xcos(bx+a)? cos(bx+a)sin(bx+a)+xzcos(bx+a)sin(bx+a)

-— +
4> 6 27 4 b3 2b
Result (type 3, 157 leaves):

1((bx+aﬂ[(mﬂbx+aéﬂbe+a)+_Zx %)_+(bx+a)wﬂbx+a)2_ wﬂbx+a)ﬁbe+a)__éﬁ__g__(bx+aﬁ —Za[(bx

2 4 4 4 3
. 2 : 2 3
+a)(umwx+a)$be+a) bx %)__(bx+a) sin(bx +a) J+a2(wﬂbx+a)$be+a)_+%§_+%))

b3

2 4 B 4 2

Problem 66: Result more than twice size of optimal antiderivative.

|
x1/3+\ﬂ;
Optimal (type 3, 24 leaves, 4 steps):
6xb%—3xhé—6hﬂl+xh%)+2f;
Result (type 3, 91 leaves):
21n(x1 /6—1) —ln(x1 /3+x1 /6+1) —21n(1+x1 /6) +ln(x1 /3—x1 /6+1) +2\/7+1n(\/7—1) —ln(\/7+1) +6x! /6—ln(x—l) —21n()cl /3
— 1)+ +x A1) =34

Problem 74: Humongous result has more than 20000 leaves.



dx

J2x6+4x5 +7x*=3° - —8x—38
22 -1) ) F+40+22 +1

Optimal (type 3, 88 leaves, ? steps):

_arctanh[ x(24+x) (33252 42722 —x+7) n (14+2x) VP 142 12211
(312 +372+2) /¥ +40 +22 +1 2 (22 ~1)

Result (type ?, 1197350 leaves): Display of huge result suppressed!

Problem 76: Result more than twice size of optimal antiderivative.

7 (4mP —3mS — 48 mc x + 24 mEx — 144 m 2 + 176 mA 53 — 24 mP 6 + 12 mex® +3:54) + 2mé 1 (-12m + 3 me — 8x)x21n( ch)
m
dx
X

384¢eY 2

Optimal (type 4, 304 leaves, 20 steps):
(3—4mc)m08n2 n 3mc57t2y 4 (3 —22mc) mcznzxy _ (1+4mc)1t2x2y (3—22mc)m627t2
X

n y2 i mc:’nzy2 (I +4mc) nzxyz
x X x x x X X
384¢” x 8e” 48 7 128 ¢” 48 ¢” 4¢” 64¢”
2 (1 —2mc) mc6n2Ei(—£) (3—4mc)mcg1t2Ei[—£J mcsnz(—Ichz +3mc—8y)yEi(—£)
_ (I4+4me)w y3 + Yy, 4 Y/ 4 4
x 16 384y 32
64 ¢”
mA T (3 (1 —4me) mc—Sx)yln[i) mc"n2ﬁ1n(i)
mc mc
- +
X X
32¢” 4¢”
Result (type 4, 1355 leaves):
Y _x _x X _x Y X
_nzymce Y2 _ thyzmcxe Yo 3n2ye Y In(me) me n 3n2ye Y In(me) mc* _ thyzln(mc) mce ¥ n nzymczxe Yo llnzymc3xe Y
32 16 4 16 2 16 24
2 - 2 - nzmcgEi(ﬁ) ﬂ:zmcgEi(ﬁ) 2 -= 2 -= 2 - 2 - 2 -
+Ttm086y_nm696y_ 1y Wy) n¥mee? nye?® nyxe” Ty mie ? 3 ye ¥ mc
128 x 96 x 128 y 9%y 16 128 64 16 8
X X _x
B In3y2mc303gn(1mc) csgn(Imcz)ze Y " I7'c3y2mc3csgn(lmc)zcsgn(lmcz)e y 3In3ye Y mc* csgn(Ime)? esgn(Im?)
4 8 64

X X
X

3.7 4 Ix )2 3V I Ix )2
3 4 5 3Im ye ¥ mc csgn(lx) csgn| —— 31w ye ¥ mc csgn| —= |csgn| ——
4 31T ye 7 mc” csgn(Imc) csgn(Ich) _ mc I mc mc
32 64 16




X X

3In3ye Y mécsgn(lmc)zcsgn(lmcz) _ 3In3ye Y mécsgn(lmc) csgn(Ich)

X

3 Ix )2
3Im ye ¥ me csgn(lx) csgn| ——
mc

16 8

X

3 4 Ix )2 3 Ix
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e 2 e

+

3

16

X 2 -
xe ¥ InSfmgcsgn[chsgn(I—x) eV
mc

mc*

64 B 8
X

3 Ix \2 75
I 7 mc esgn(1x) csgn(—) e -
mc* 4 In3ym63 csgn(Imc2)3xe

+

<

8

X

X
_ Tczyln(mc) mexe ¥ _ 3In3ye Y m(:“csgn(lmcz)3

8 8

X

3In3ye Y mc* csgn al

Ix \?
(Ej +I1t3)/2m63’csgn(lmcz)3e

Iﬁfmam@(ié)lv

64

x

3I7'c ye 7V mcscsgn(lmcz)

64 8
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3
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mc2 5mc3n2y2e Y ey y

8

16

X
n2y3e Y

16 B 24 16

X

(144" mSy =367 mc*y + 96 mAxy + 96 my*) e ¥ In(x)

th mc’ Ei1 ( X )
Yy
_l_
8

m

I7r3ymc3 csgn[ —

64

] csgn(Ix) csgn( rrIz_jz J xei;

384

X
3 Ix \2 5 3
3n2mc4yEi](£) 3J'czmc5yEi](£) In ymc?’csgn(lx) csgn[—czj xe In yzmgcsgn(—
Yy Yy m

- - +

8

m

m

j csgn(Ix) csgn( Ix

32 8 8

In3ym63 csgn(Imc) csgn(Ich)zxe Y i In3ymc:’csgn(Imc)zcsgn(Imcz)xe

-f—} 3 ye 7V mcscsgn[

8

)C

mc

) csgn(lx) csgn[

4 8

X
37, 4 1
3IT ye ¥ mc csgn(—
mc mc

16

-
jcsgn(lx) csgn(l—x) 1753)/"10305%“[%]05@(1_:2) xe ”

+
64

8

Test results for the 3 problems in "Hebisch Problems.txt"

Problem 2: Unable to integrate problem.

(26— 432 +2x+2) e 2

© +2x



Optimal (type 4, 27 leaves, ? steps):

X

e T2 (x2+2)+Ei( al )

)

Result (type 8, 42 leaves):

X

(2 =B +32+2x+2) ¥ T2
©+2x

dx

Test results for the 3 problems in "Jeffrey Problems.txt"

Test results for the 31 problems in "Moses Problems.txt"

Problem 12: Result more than twice size of optimal antiderivative.

ot
f/é-+J;-
Optimal (type 3, 24 leaves, 4 steps):
6x 0 —3x1 A _6m(1 +x' %) +2yx
Result (type 3, 91 leaves):
2in(x' = 1) —tn(x' B4+ A1) —2m(1 +5 ) (' B —x A1) +2¢7 +In(VT —1) —n(yx +1) +6x' O —In(x—1) —21In(x' 73
— 1)+ +x A1) =34

Problem 23: Result more than twice size of optimal antiderivative.

(—Az—Bz)cos(z)2
(4% 4+ B?) sin(z)?
B(l - = z

dz

Optimal (type 3, 16 leaves, 5 steps):

—Bz—AamwM{ii@yil)

B
Result (type 3, 126 leaves):
AIn(Atan(z) +B)  AB*In(Atan(z) +B) , A’In(Atan(z) —B) , AB’In(Atan(z) —B)  Barctan(tan(z)) 4>  arctan(tan(z)) B>
B 2 2 - 2 2 2 2 + 2 2 - 2 2 - 2 2
2 (4% +B?) 2 (4% +B?) 2 (4% +B?) 2 (4% +B?) A* +B A° +B

Test results for the 101 problems in "Stewart Problems.txt"

Problem 27: Result more than twice size of optimal antiderivative.



Jsec(x)tan(x)5 dx

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

3 5
sec(x) — 2 sec(x) n sec(x)
3 5
Result (type 3, 47 leaves):
8 . 4 4sin(x)2)
— +sin + ———— | cos
sin(x)®  sin(x)® | sin(x)® [3 (%) 3 (%)
5005(x)5 ISCos(x)3 5 cos(x) 5
Problem 32: Result more than twice size of optimal antiderivative.
Jgec(x)3tan(x)3dx
Optimal (type 3, 13 leaves, 3 steps):
_ sec(x)3 i sec(x)5
3 5
Result (type 3, 41 leaves):
sin(x)* | _sin()*_ sin(0)* (2 +sin(x)?) cos(x)
5005(x)5 ISCos(x)3 15 cos(x) 15

Problem 98: Result more than twice size of optimal antiderivative.

Optimal (type 3, 14 leaves, 3 steps):

arctanh[ L ]
¥0—2

10
/—signum[ -1+ x_) arcsin[ V2 ]
2 2
10
S/Signum[ -1+ XT)

Test results for the 193 problems in "Timofeev Problems.txt"

Result (type 3, 33 leaves):

Problem 1: Result more than twice size of optimal antiderivative.



1
— dx
J b2+
Optimal (type 3, 14 leaves, 1 step):
arctanh( bx j
a

ab
Result (type 3, 31 leaves):
In(bx —a) In(bx +a)
2ab 2ab

Problem 12: Result more than twice size of optimal antiderivative.
3
cos(x
os(x)?
sin(x)
1 1
+

3sin(x)?  sin(x)

Optimal (type 3, 11 leaves, 2 steps):

Result (type 3, 31 leaves):

_ cos(x)4 4 cos(x)4 (2 +—cos(x)2) sin(x)
3sin(x)?  3sin(x) 3

Problem 25: Result more than twice size of optimal antiderivative.
Jln(cos(x) ) sec(x)? dx
Optimal (type 3, 12 leaves, 3 steps):
-x +tan(x) + In(cos(x) ) tan(x)
Result (type 3, 60 leaves):

21x
_2le ln(2zclos(x)) n 2121 +Iln(1+e21x)—211n(221)
I +e '~ 1 +e ' 1 +e '
Problem 38: Unable to integrate problem.
1
—— dx
Jxm(a3+ﬁé)
Optimal (type 5, 40 leaves, 1 step):
1—m 1 m 4 m X3
h ]‘)___) ___7__
X ypergeonl[[ 3 ] [ 3 3 3 J




Result (type

Problem 40:

8, 17 leaves):

Unable to integrate problem.

Optimal (type 5, 39 leaves, 1 step):

Result (type

Problem 41:

b

_m
4

pri
N—

1—m 1 m 5
h L= — 1=
X ypergeom( [ , 4 4 ], [ 4

a4(1——m)

8, 19 leaves):

Result is not expressed in closed-form.

| oty &

Optimal (type 3, 157 leaves, 7 steps):

1, In(a+x) ln(

a2+x2—MJ(—\/?+l) 1n[a2+x2—MJ(\/?+1)

- + 2
@ x 54° 20 a® 20 a®
“4x+al-Jy5 +1
(cax+a (YT +1)) [01 1075 artan LS+ forays
arctan 10 -25
n 20a 4 ay 10 +25
10 a® 1048
Result (type 7, 108 leaves):
(- R®*—3 RPa+2 Ra*—d°) In(x— R)
R=RootOf( 72 —a B +d?2 2-d3 Z+d*) 4_R3 _3_R2a+2_Ra2_a3 + In(a +x)
54° 54°

Problem 51:

Result more than twice size of optimal antiderivative.
J clx+bl

dx
(cf-+2bx+a)4

Optimal (type 3, 162 leaves, 5 steps):

a

X



5¢ (-bel +blc) arctanh[ —extb
-bbl +acl — (-bcl +blc)x n S(-bcl+blc) (cx+b) _ Sc(-bcl+blc) (cx+b) n J-ac+b?
6(—ac+b2)ﬁm2+2bx+wﬂ3 24(—ac+bzy(cf-+2bx+wﬂ2 l6(—ac+b2f(cf-+2bx+a) 16(-ac+b2)7/2
Result (type 3, 404 leaves):
(2bel +2blc)x+2bbl —2acl 10cxbel N 10 2 xbl B 1062 ¢l
3(4ac—4b2)&m2+2bx-+af 3(4ac—4b2f(cf-+2bx+a)2 3(4ac—4bzf(c£-+2bx+a)2 3(4ac—4b2f(cf-+2bx+a)2
10bb1 ¢ 3 20 xbel 203 xbl 3 20cb?cl

+
3(4ac—4ap?) (e +2bx+a)  (dac—4p*) (e +2bx+a) (dac—4ab?) (e +2bx+a) (4ac—4p?) (c2+2bx+a)

20c2arctan[ M ] bcl 20c3arctan[ M ) bl
202 b bl 2Jac—b 2Jac— b

- +
3
(4ac—4b*)" (cx +2bx+a) (4ac—4bn34ac—b2 (4ac—4ba3qac—b2

+

Problem 56: Result more than twice size of optimal antiderivative.

1
———— dx
J(x—l)z/%”
Optimal (type 3, 75 leaves, 8 steps):

1—2(x-117"
(x—1) /3 N 1(x—1)'7 N HE-1D'8  5G6-1'8  ssm(i+x-1D'5)  s5me | 04eEn ( S 3) )ﬁ]ﬁ
44 365 27 2 81x 81 243 243
Result (type 3, 157 leaves):
) I ~ 5 ~ 20 ~ 25 10In(1 + (x=1)' )
324 (14 (x=1)1A)Y 23 (1 +(x=1)15)Y 2431+ (x=1)! A2 81 (1+(x—1)17) 243

_1)4 /3
1157(x4 1) —138x+#—116(x—1)2/3+137(x—1)1/3

243 ((x—1)2B - (x=1)' 2 +1)*

IIOﬁarctan( (-1 +2(x—1)1 /3)\/T)

3

75 (x—1)7 34190 (x — 1)2 =350 (x — 1)° /3 +

Cossin((x—1)2A—x—1! A 41) N
243 243

Problem 58: Unable to integrate problem.

J 220 A TEE
J1—x (Jl-—x-—Jl-+x)

Optimal (type 3, 219 leaves, 33 steps):



(1—x)1/4ﬁ]ﬁ

3 /4 3 arctan( -1+

sU=xAaen'A  a-n'Aaandh -0 At (14x)'7A
16 16 24 16
3 arctan 1+—(1_X)1/4\/TJ‘/7 ln[l_ (l_x)l/4\/7 + m ‘/7 ln{l—i_ (I_X)1/4\/7 +m \/7
+ (1+ﬂ1A n (1+x)]/4 J1+x _ (1-|-x)]/4 v1+x
16 16 16
L2 (2Pt () AT
24T —x 6T —x 6
Result (type 8, 44 leaves):
J 220 4TIy
J1—x (Jl-—x-—Jl-+x)
Problem 60: Unable to integrate problem.
J((x_l)zizlﬂ))mdx
Optimal (type 3, 127 leaves, ? steps):
1 —x x—1
3In| 1 + Inf 1 +
(E=102040)'” ) 201 4x) ( (<x—1)2(1+x>)1/3] . ( (<x—1>2(1+x>)1/3j
X 6 3 2 2
2(x—1) )
1 - V3
aman[ [ (x—1)2(1+x)" " Jﬁ [1+ 2ol )J?
3 ((x=1)2(1+x))
— 3 — arctan 3 \/T
Result (type 8, 73 leaves):
3x+1 1/3 20\ /3
de [ ((x=1)2(14x)) 7 ((x=1) (1 +x)?)
(a-n2040)' ? sz(<x—1)<1+x)2)l/3 ]
X (x—=1) (1 +x)

Problem 66: Result more than twice size of optimal antiderivative.

dx

1
J(x4—1)\/x2+2

Optimal (type 3, 31 leaves, 5 steps):



arctan[ R — arctanh[ i J3
) X +2 2 +2
2 6
Result (type 3, 69 leaves):
\/Tarctanh[ (2x+4) 3 ] \/Tarctanh[ (4-2x) 3 ] arctan(;)
) 6 (x—1)2+2x+1 N 6 (1+x)2—2x+1 ) _ J2 42
12 12 2

Problem 68:

Result more than twice size of optimal antiderivative.

1+2x

J (3% +4x+4) P +6x—1

Optimal (type 3, 53 leaves, 5 steps):

(1 +x)J7

JE2 +6x—1

arctanh

] \/7 5 arctan[ (

dx

2—x)\/7\/7]m

P2 +6x—1

21

Result (type 3, 157 leaves):

84

/ MJFMJ— m/ AHS (-2 +x)
/ M-l—lS 4\[7 arctanh (1_2 — 54/ 14 arctan l—x
(-1=x)? 4(%—5)(-1—)&
-1 —X
3[2( 2+x)2_5]

84 (-1-x)° ( 2ty +1)

( 2+x 2 “l—x

+1)
-1 —x

Problem 80: Result more than twice size of optimal antiderivative.

fﬁ(f7+l)1/3dx

Optimal (type 2, 9 leaves, 1 step):

3(x7+1)4/3

28

Result (type 2, 36 leaves):

3 (1 +x) (x6—x5 +axt =2 +x2—x+1) ()c7+1)1/3

28




Problem 81: Result unnecessarily involves higher level functions.

J(x7+1)2/3

8

dx
Optimal (type 3, 53 leaves, 6 steps):

(1+2(x7+1)1/3)ﬁ)
(7 +1)° & _In(x) n m(1— 7 +1)" /3) .\ 2arctan( : Nes
7x7 3 7

21
Result (type 5, 75 leaves):

\/Tr(%) 2 [_n\é? B 31n2(3) +71n(x)]n\/? ) 275\/Tx7hypergeom([1,1, i], [2,2], - 7)

3 X
2 2
3T = or| =
NCES VG 5 5
7%’ 211

Problem 82: Unable to integrate problem.

Jx9 A0+ +1 dx

Optimal (type 3, 47 leaves, 5 steps):

. (zx5+1)ﬁ)
(x10 45 +1)° 72 3arcsmh( 3 RN

15 80 40
Result (type 8, 42 leaves):
10 10 4
(8x +2x5+1522)\/x +x +1 +J_ 3x &
16y x10 +° + 1
Problem 84: Result unnecessarily involves higher level functions.
X =1
J 1/3 dx
(X +2)
Optimal (type 3, 48 leaves, 2 steps):
2x
1+—1/3)\/?
2 /3 1 /3 5 arctan (x3 +2) V3
x (B3 +2) +51n(—x+(x3+2) ) 3
3 6 9

Result (type 5, 28 leaves):



x (@ +2)2/3 B 522/3xhypergeom([% %] [_]’_gj
> 6

Problem 85: Humongous result has more than 20000 leaves.

J -2+ 1 &
(2ax+x2+1)J2ax3+x4+2bx2+2ax+1

Optimal (type 3, 66 leaves, 1 step):

arctan [

(a+2(P—b+1)x+ax)J2 ]\/7
2JT =06 J2ax +x* +2bx* +2ax+1
2J1—=5

Result (type ?, 247418 leaves): Display of huge result suppressed!

Problem 89: Result more than twice size of optimal antiderivative.
Tl:x4
cos| — + = | dx
J(4 2)

3x cos(x) cos(x) sin(x)

Optimal (type 3, 14 leaves, 3 steps):

(o]
\8}
o]

Result (type 3, 38 leaves):

ENY]
+

COS[

Problem 98: Result more than twice size of optimal antiderivative.
. 2
J(l +c0t(x)3) (asec(x)z—sm(Zx)) dx

Optimal (type 3, 80 leaves, 8 steps):

2 2 :
% +4ax+2cos(x)? +cos(x)* +4acot(x) — % + (4—a)aln(cos(x)) + (a® +4) In(sin(x)) + ""S(x)zﬂ — cos(x)?sin(x) + a?tan(x)
aztan(x)3
+ 3

Result (type 3, 185 leaves):

SCos(x)3 n 15 cos(x)
4 8

8 (cos(x)3 + 30(;& ) sin(x) — 4 [cos(x)5 + ) sin(x) +2cos(x)2 — 4 cot(x) —l—cos(x)4 + % —l—2cos(x)6 +41In(sin(x)) +4ax



2 2 8 5
+2acot(x)? +4aln(sin(x)) — 24X 4 +aIn(tan(x)) —4aln(tan(x)) — —2%— +4qgcot(x) + 250X)" | Beos(x)
3 2 sin(x)? sin(x)? sin(x)? sin(x)
_ 2cos(x)6 B 4cos(x)7 a? I a?
sin(x)? sin(x) 3 cos(x) sin(x) 3sin(x) cos(x)>

Problem 104: Result more than twice size of optimal antiderivative.
2
cos
()2 4,
cos(3x)
Optimal (type 3, 7 leaves, 2 steps):

arctanh (2 sin(x) )
2

Result (type 3, 19 leaves):
In(2sin(x) +1)  In(2sin(x) —1)
4 4

Problem 107: Result unnecessarily involves higher level functions.

1 +cos(2x)

arctanh[ sin(2x) V2 ]\/7
2y 1+ cos(2x)
2

Optimal (type 3, 23 leaves, 2 steps):

Result (type 5, 8 leaves):

\/7 InverseJacobiAM (x, 1)
2

Problem 108: Result unnecessarily involves higher level functions and more than twice size of optimal

antiderivative.
cos(x
J————L—l—-dx

sin(2x)
Optimal (type 3, 25 leaves, 1 step):

_ arcsin(cos(x) —sin(x)) +]nhmﬂx)+sﬁdx)+dsﬁd2x))
2 2

Result (type 4, 97 leaves):



Problem 109: Result unnecessarily involves higher level functions and more than twice size of optimal
antiderivative.
cos(x)7
; 7/2dx
sin(2x)
Optimal (type 3, 47 leaves, 4 steps):

_ arcsin(cos(x) — sin(x) ) __ln(cos(x) ~+sin(x) ++/ sin(2x) ) cos(x)5 I cos(x)

T 16 ssin(2x)3 72 4 /Sn(20)

Result (type 4, 1107 leaves):

[ (o ] [T T el ]

N‘a
Ne—
=
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I
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oo
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Jw{$) ({5 folE )] [ rel5)])) /) ({5 (on(5)
) f5) (3] (sn(3) 1) S 5] T3] (5] (1on(3))

Problem 110: Unable to integrate problem.

1
J (cos(x)“sin(x)B)1 /A &
Optimal (type 3, 60 leaves, 4 steps):
4cos(x)5sin(x) . 8(:0s(x)3sin(x)3 n 4 cos(x) sin(x)5
9 (cos(x)11 sin(x)B)1 /A (cos(x)11 sin(x)”)1 z 7 (cos(x)11 sin(x)13)

1 /4

Result (type 8, 13 leaves):

1
dx
J (cos(x) 1 sin(x) 13)1 /A

Problem 111: Humongous result has more than 20000 leaves.

-2sin(2x) ++/ cos(x) sin(x)3 &
—\/cos(x)3sin(x) + 4/ tan(x)
Optimal (type 3, 298 leaves, 66 steps):

5l Aarccoth[ cos(x) (sin(x) ~+ cos(x) \/7) 2! /4 ] sl /4aI‘Ccoth[ (\/7 + tan(x) ) 2! /4 Y /4arctan[ cos(x) (—sin(x) ~+ cos(x) \/7) 2! /4 ]
2/ cos(x)3 sin(x) 2 tan(x) 2/ cos(x)3 sin(x)

o /4arctan[ (V2 —tan(x)) 2" /4 ] s arecoth | €08(F) (cos(x) +sin(x)) VT ]ﬁ_Zarcm[ cos(x) (cos(x) —sin(x)) V2 ]ﬁ

2 tan(x) 2 cos(x)3sin( ) 2/ cos(x)3sin(x)
2 3
+ 4 ose(x) sec(x) cos(x)3sin(x) I csc(x) ln(l + cos (x)?) sec( \/cos sm \/cos ) sin(
n cse(x)? In(sin(x) ) sec( 2\/cos 3 sin( \/cos ) sin(x)?> " 4 _ ese(x)?In(1 + cos(x)?)  cos(x) sin(x)> tan(x)
tan(x) 4

cse(x) 2 In(sin(x) ) v cos(x) sin(x)> tan(x)
2

Result (type ?, 23394 leaves): Display of huge result suppressed!

_l.




Problem 115: Result more than twice size of optimal antiderivative.

Jcos(2x)3/2 dr
3
cos(x)
Optimal (type 3, 37 leaves, 6 steps):
5 arctan[ sin(x) )
~ 2cos(2)c) +2arcsin(sin(x)\/7)\/7— sec(x) c052(2x) tan(x)

Result (type 3, 99 leaves):

3 cos(x)2 -2

cos(x)2 - 2\/ -2 sin(x)4 + sin(x)2

\/ (2 cos(x)2 -1) sin(x)2 [ -4/2 arcsin(4 cos(x)2 -3) cos(x)2 +5 arctan{
2 -2sin(x)? + sin(x)?

4 cos(x)?sin(x) 2 cos(x)? — 1

Problem 116: Result unnecessarily involves higher level functions and more than twice size of optimal
antiderivative.

32

J(4 —5sec(x)?)” 7 dx

Optimal (type 3, 54 leaves, 7 steps):

7arctan[ \/?tan(x) ]\/?
-1 — Stan(x)2 5y -1— Stan(x)2 tan(x)

2 2

8 arctan( 2 tan (x) ] —
-1-=5 tan(x)2
Result (type 4, 753 leaves):

1
J-9-475 (V5 +2) (-1 +cos(x)) (4cos(x)? —5)?

_701/_2(2cos(x)ﬁ—2ﬁ+4cos(x) ~s) /2cos(x)ﬁ—4cos(x) —2/5 +5 Lo 9-4VF ((l4cos(x)) I
1 + cos(x) 1 + cos(x) P sin(x) ’ 9+4\/?’

0 | —

— 9 +4V5 sin(x) cos(x)2y3 V2
V-9-4J5
+3I/_2(2cos(x)\/?—2\/?+4cos(x) —5) /2cos(x)\/_—4cos(x) -2J5 +5 EllipticF( I(\/?+2) (-1 +cos(x)) 9

1 + cos(x) 1 + cos(x) sin(x) ’

—4\/?] sin(x) COS(X)Z\/?\/T



+64I/_2(2005 ) V5 — 23 +4cos(x) —5) /2cos )5 —deos(x) =25 +5 poonl -9 —4V5 (-1 +cos(x) I

1 + cos(x) 1 + cos(x) sin(x) ’ 9+4\/?’
—W sin(x) cos( \/—\/—
-9—45
_1401/_2(2005 )V5 —25 +4cos(x —5) /200s(x)ﬁ—4cos(x) —2J5 +5 EllipticP; -9 —45 (-1+cos(x))
1 + cos(x) 1 + cos(x) IPHEH sin(x) ’

1 J-9+4J5

- , sin(x) cos(x)%y2

9445 [0 a7
+6I/_2(2cos(x)\/?—2\/?+4cos(x) —5) /Zcos )5 —4cos(x) =25 +5 EllipticF[ I(\/?+2) (-1 4cos(x))

1 + cos(x) 1 4+ cos(x) sin(x)

,9

—4\/_J sin(x) cos( )2\/7

+1281/—2 (2cos(x)\/?—2\/?+4cos(x) —5) /ZCos )5 —4dcos(x) =25 +5 EllipticPi —9—4\/? (-1 +cos(x)) ’ 1 ’

reost) L4 cos(x) sin (x) 9443
N R NEN
J-9—-45

[ 4cos(x)2 -5

sin(x) cos(x)2y2 4+ 80cos(x)3y3 + 180 cos(x)> —80cos(x)>y5 — 180 cos(x)? — 100 cos(x) 5 —225cos(x) + 10035 +225

3 sin(x) cos(x)

]3 /2

cos(x)

Problem 117: Result unnecessarily involves higher level functions and more than twice size of optimal
antiderivative.

J—2cot(x)2+sin(x) “
(

1+ Stan()c)z)3 z

Optimal (type 3, 74 leaves, 10 steps):

arctanh ﬂ]
1 +5tan(x)2 cos(x) _ 5 cot(x) _cos(x)+1 +5tan(x)2 i 9cot(x)+ 1 +5tan(x)2
4 8 2

41 +5tan(x)? 21 +5tan(x)?

Result (type 4, 974 leaves):



1 L —SIEllipticPi[V '9+45 (-1 +cos(x)) _ 1
(y5+2)° 97475 (V5 -2)° (4cos(x)2 = 5) sin(x) | * sin(x) -9 +4F

J-9—-45 \/7/ 2cos(x) 5 —4cos(x) =25 +5 /_2(2cos(x)\/?—2\/? ~+ 4 cos(x) —5) sin(x)
[ -9 +4J5 1 +cos(x) 1 + cos(x)
— 3Tsin(x) arctanh J =16 cos(x) (-1 +cos(x)) \/?/_ 4cos(x)% =5
2sin(x)2/_ 4cos(x)? —5 (1 +cos(x))?
(1 +cos(x))?
+ 6 Isin(x) cos(x) arctanh| - —16 cos(x) (-1 +cos(x)) /-M
2sin(x)2/_ 4—COS(?C)2 -5 (1 +cos(x))?
(1 +cos(x))?
¢ 2
+ 6 Larctanh | AL 10 cos(x) (21 Fcos(x)) / deos(x)” =5 ) 8 Tcos(x) Ellipticpi| Y0 F4YS ((ltcosx)) 1
2 sin )2/_ 4cos(x)2—5 (1 +cos(x))? sin(x) 9 4+4/F
T (1 +cos(x))?
J-9—45 \/7/ 2cos(x) /5 —4cos(x) —2/5 +5 /_Z(ZCos(x)\/?—Z\/?+4cos(x) —5) sin(x)
Jotays 1 +cos(x) 1+ cos(x) ¥

+4IEllipticF( 1(\/?—2)' (-1 +cos(x))
sin(x)

sin(x)

+4\/?]\/7/ 2cos(x) V'S —4cos(x) =25 +5 /_2(2COS(X)\/?—2\/?+4COS(X) —5)

1 + cos(x) 1 + cos(x)

+4Tcos(x) Ellipticp[ I(\/? - 2). (-1 +cos(x))
sin(x)

,9



Problem 119:

Optimal (type 3,

Result (type 3,

2cos(x) 5 —4cos(x) =25 +5 / 2(2cos )V5 =25 +4cos(x —5)
+4\/?]\/7/ 1 +cos(x) 1 +cos(x)
— 3 cos(x) arctan 2cos(x) (-1 +cos(x)) \/?/—M)z_sz sin(x)
. 4cos(x)2 —5 (1 +cos(x))
sin(x)? PP
(1 +cos(x))
J —16 cos(x) (-1 +4cos(x)) 4cos(x)2 -5

— 3 Isin(x) cos(x) arctanh

s -

(1 4 cos(x))?

2sin(x)2 —4c s(x)” =5
(1 +cos(x))?
+ 6 cos(x) arctan Zcos(x) (-1 +cos(x)) /_M)z—i sin(x)
(1 4+ cos(x )
— 3 arctan 2cos(x) (-1 +cos(x)) \/_/ Acos(x)” =5 sin(x) —4cos(x)zsin(x)
sin(x)z/— 4cos(x)2 -5 (1 +C°S
(1 4 cos(x))?
- 2 _
+ 6 arctan 2cos(x) (-1 +cos(x)) /— 4 cos (x) 52 sin(x) — l64cos(x)2\/?—5sin(x
Sin(x)z/— 4cos(x)2—5 (1 +cos(x))
(1 +cos(x) )2
/2
3 _4cos(x)2—5 3
cos(x) [ cos(x)? }

Result more than twice size of optimal antiderivative.

x)2 —34sec(x)? + 5tan(x)?

sec( tan (x)
sin(x)? (4 sec(x)? + 5tan(x)?)

3,2

45 leaves, 10 steps):

_3In(tan(x) ) 3In(4 + 9tan(x)2) _ cot(x)

sin(x)

+ 2 sin(x) cos(x)z\/?

)5 +328 cos(x)2 + 10 sin(x

7 tan(x)

4 8 4J4+9tan(x)> 8

116 leaves):

4 +9tan(x)?

) +1805 — 360



2 3/2 , 3 p
_ 3/ (6Sin(x) cos(x) [w) ln( M) — 3sin(x) cos(x)> [M] 1n[
S

8 sin(x) cos(x)3 _Scos( x)? — 9] cos(x) sin(x)
cos(x)

_ Scos(x ) 9

(1 +cos(x ))2)+25c0s( ) — 80 cos(x ) +63)
cos

Problem 120: Unable to integrate problem.

cot(x) &
J (a4 —i—b“(:sc(x)z)1 z

Optimal (type 3, 48 leaves, 6 steps):

(a* +b4csc(x)2)1 /4 ) arctanh( (a* +b4csc(x)2)1 & )

arctan (
a a
- +

Result (type 8, 19 leaves):

cot(x)
dx
J (a4 —l—b“csc(x)z)1 A

Problem 121: Result more than twice size of optimal antiderivative.

J ~cos(2x) + 2 tan(x)>
cos(x)2 (tan(x) tan(2x) )3 /2

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

11 arctanh[ V2 tan(x) ] 2

2arctanh[ tan (x) ) _ tan (x) tan(2 x) n 3tan(x) N tan (x) 4 2tan(x)3 -
tan (x) tan(2x) 8 4 [tan(x) tan (2 x) 2 (tan(x) tan(2x)) 3 (tan(x) tan(2x) )

Result (type 3, 558 leaves):

1 V2 & (-1 +cos(x))? | 48cos(x)* /2 arctanh V2 cos(x) V4 (-1 +cos(x))

. ) 3 2 3/2 2
96 si 3 3 sin(x) ) ( 2cos(x)” —1 ) . > [ 2cos(x)"—1
sin(x)~ cos(x) [ 2eos(x)2 1 (1 +cos(x) )2 2sin(x) —(1 "+ oos(n))?

J4 (2cos(x)% —3cos(x) +1)

2sin(x)2/ 2cos(x)2—1
(l—i—cos(x))2

+ 168 cos(x)*In

—33 cos(x)4 arctanh




2 3
4 [COS(x)Z\/M)_I2 —2COS(x)2 + cos(x) _\/M +1]
(1 +cos(x)) (1 +cos(x)) 201 cos(x)1

n
sin(x)?

2 {COS(X)Z/M)Z_I2 —2cos(x)? + cos(x) —/%)2_12 +1J .
(1 +cos(x)) (1 +cos(x)) _22C0s(x)4/ 2cos(x)2 —1

(1 4 cos(x))?

sin(x)?

— 48 cos(x \/—arctanh V2 cos(x) V4 (-1 +cos(x)) +33cos(x)3arctanh \/—(ZCOS(X _3008( )+1)

— 168 cos(x)> In
2
2sm(x)2/M 2 sin(x / €0
(1+cos(x))2 1+cos
5 2
4{cos(x)2/ 2 cos(x) —12 —2cos(x)2+cos(x)—/%)_lz +1J
. (1 +cos(x)) - (1 +cos(x)) +201 cos(x)> In
sin(x)

2
2[cos(x)2/—2cos(x) _12 —2cos(x)2+cos(x) _/—2cos(x) _12 +1] 5 5
) (1 4 cos(x)) (1 4 cos(x)) +36cos(x)2/ 2cos(x)% — 1 _8/ 2cos(x)% — 1
sin(x)? (1 + cos(x))? (1 +cos(x))?

Problem 122: Unable to integrate problem.

Jcot(x) (1 + (1 —8tan(x)2)1 /3) dr
cos(x)2 (1- 8tan(x)2)2 /3
Optimal (type 3, 23 leaves, 15 steps):

3in(1 = (1 —8tan(0)2)" )

-In(tan(x) ) + >

Result (type 8, 31 leaves):

Jcot(x) (1 + (1 —23tatrl(x)2)1 /3) dx

cos(x)2 (1- 8tan(x)2)2 /3

Problem 123: Unable to integrate problem.

J (SCos(x)2 — -1 +5sin(x)? ) tan (x)
(

1 +5sin(0)2) A (24T F5sm0)2)

dx



Optimal (type 3, 81 leaves, 14 steps):

(‘1+5Sin(x)2)1/4\/7}\/7 arctanh[ (-1+5sin(x)2)1/4\/7)\/7

| /s 3 arctan( 5 5

(-1 +5sin(x)2)" 7

2 (-1 +5sin(x)?) 7 — 2 - 4

Result (type 8, 48 leaves):
(5cos(x)2 — -1 +5sin(x)? ) tan (x)
(-1 +5sin(x)2) * (24 /1 +5sin(0)2 )

dx

Problem 139: Unable to integrate problem.
J(l—i—amx)ndx
Optimal (type 5, 42 leaves, 2 steps):

(1-+amx)1+nhypmgemn([1,l4—n],[2-+n],14—amx)
m (1 +n)ln(a)

Result (type 8, 11 leaves):
J(l—i—amx)ndx

Problem 147: Unable to integrate problem.

e
— dx
J 1 —cos(x)
Optimal (type 5, 25 leaves, 2 steps):
(=1 41) ! TD¥hypergeom([2,1 —1], [2 —I], e'¥)

Result (type 8, 31 leaves):

I N )
-1 Jer-1

Problem 148: Result more than twice size of optimal antiderivative.
1 —sin
J.exf —-cjs(ij)) dx
Optimal (type 3, 14 leaves, 1 step):
__¢'sin(x)
1 — cos(x)

Result (type 3, 32 leaves):

2 (2 4+ -1 +5sin(x)? )



Problem 149: Unable to integrate problem

Optimal (type 5, 39 leaves, 7 steps):

(—2421)

Result (type 8, 36 leaves):

Problem 151: Unable to integrate problem

Optimal (type 5, 43 leaves, 7 steps):

2
—extan(%) —¢

[on(3) 1 Jen( )

Je’f(1+sin(x)) "

1 —cos(x)

¢! TD¥hypergeom([2, 1 — 17, [2 — 1], e¥) +

. 2Ie>‘1 +J 41"
(5

Jex(l—cos(x)) "

1 —sin(x)

(2 +21) e PV *hypergeom([2, 1 — 17, [2 — 1], —Ie'¥) —

Result (type 8, 36 leaves):

Problem 152: Result more than twice size

Optimal (type 3, 13 leaves, 1 step):

Result (type 3, 52 leaves):

of optimal antiderivative.

Jex(l +eos(x))

1 —sin(x)

e cos(x)

1 —sin(x)

e sin(x)

1 —cos(x)

€ cos(x)

1 —sin(x)



Problem 159: Result more than twice size of optimal antiderivative.

1
J2 4dx
e“*cosh(x)
Optimal (type 3, 10 leaves, 3 steps):
8
2x)3
3(1+¢e*%)

Result (type 3, 51 leaves):

x 3
10 tanh| —
x ) x ) 2 x )2 X
2| -tanh| — | +2tanh| — | — ———— +2tanh| — | —tanh| =
2 2 3 2 2

Problem 171: Unable to integrate problem.

Optimal (type 4, 24 leaves, 3 steps):
I'(l+n, -In(In(x))) In(In(x) )"
(-In(In(x)))"

Result (type 8, 11 leaves):
J]n(hﬂx))" dx

X

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

ofeof2))

1 4+ cos(x)
Optimal (type 3, 22 leaves, 4 steps):
. ln(cos(%)) sin(x) .
_E—i_ 1 4 cos(x) +tan(5)

Result (type 3, 163 leaves):

Ly
_2Iln(e2 )

e+ R |

Ex) ngn(ICOS( % )) —mesgn(I (e + 1))ngn(lcos( % ) )2

(ncsgn(l (e+1)) csgn(Ie



2 3
—ncsgn(le 2 Jcsgn(lcos(%]) -I—thsgn(lcos(%)] —Iln(elx+l)elx—xelx—2lln(2)+Iln(elx+1)+21—x)

Problem 175: Result more than twice size of optimal antiderivative.
3/2
Jgﬁ (—xg +1) / arccos(x) dx
Optimal (type 3, 45 leaves, 4 steps):

_H_i+ﬁ_x_7_ (—x2+1)5/2arccos(x) i (—x2+1)7/2arccos(x)
35 105 175 49 5 7

Result (type 3, 429 leaves):

(I+7ammm(ﬂ)(64h7—64 41 0= 11210 +80y -2 +1 A +5618° —242 - +1 —TIx+ -w2+l)

6272
 (I+5arccos(x)) (1615 — 162+ 12— 2012 + 222 +1 +51x—/ 2 +1)
3200
_ (I+3arccos(x)) (4I)c3—4x2 - 41 —3Ix+m) n 3 (arccos(x) +1) (Ix—W) 3 (arccos(x) —1I) (Ix+ -2+ 1 )
384 128 128
L (T4 3arccos(x)) (412 +422 P+ 1 —30x—F+7)
384
+(J+5M®m@ﬂ(1Mf4ﬁ6J12+1f—ZMf—42fJ12+l+5U+ <£+1)
3200
 (“I+7arccos(x)) (64147 + 642+ 120 — 11215 80 2 + 1 o +561° + 242 2 +1 —Tlx—J/ 2 +1)

6272

Problem 176: Result more than twice size of optimal antiderivative.

J (—x2 +-1)3 /Qarccos(x)

dx
x
Optimal (type 4, 98 leaves, 10 steps):
3/2
% - g + ( X 1) 3 arccos (x) + 2 Tarccos(x) arctan(x+I X +1 ) —Ipolylog(Z, —I <x+I 2 +1 ) ) +Ipolylog(2,I <x+I 2 +1 ) )
+ arccos(x) 2+

Result (type 4, 226 leaves):

(I + 3 arccos(x)) (4If—4x2\/ 2+l —3Ix+ -2+l ) 5 (arccos(x) +1) (Ix—\/ -2+ ) 4 5 (arccos(x) — 1) (Ix+\/ 2+l )

72 8 8




 (-I+3arceos(x)) (412 44221 —31x—/ 2 +1)
72

+1n(1 +I(x+I -2+ ))arccos(x) —ln(l —I(x+I -2+l ))arccos(x)

—Idilog(l +I(x+l 241 )) +1dﬂog(1—1(x+1 241 ))

Problem 177: Result more than twice size of optimal antiderivative.

x arccos (x

J ) g
(-2 +1)

Optimal (type 3, 15 leaves, 2 steps):

arccos(x)

=y

arctanh(x) +

Result (type 3, 46 leaves):

A 21 arccos(x) I 1 _ X
2 -1 (\/—xz-i-l V2 +1

Problem 179: Result more than twice size of optimal antiderivative.
)f’arcsin(x)
32 dx
(-2 +1)

Optimal (type 3, 32 leaves, 3 steps):

-x — arctanh(x) + _arcsin(x)_ + arcsin(x)  -¥ + 1
J-2+1
Result (type 3, 101 leaves):

(arcsin(x) +1) <Ix+ -2 +1 ) _ (Ix—\/ -2+ 1 ) (arcsin(x) — 1) J - + 1 arcsin(x)

5 > - e (x4 V21 +1) (i +y2 1 —1)

Problem 185: Result more than twice size of optimal antiderivative.
arcsec(x
J g
(¢ —1)

Optimal (type 3, 49 leaves, 4 steps):

Sarccoth(\/7 ) xarcsec(x) \/7 2 xarcsec(x)
B 3A T +
6 3(2-1) 6(~2+1) 3 /2]

Result (type 3, 127 leaves):



\/xz—lx[4arcsec(x)x2— xzle x—6arcsec(x)] +5 xzle x1In %—l—l l—é +1) ) 5 xzle x1In ;+I l—é —1]
6 (=22 +1) 6T 6T T

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

arccsc(x)
J 52 dx
2 (P —1)
Optimal (type 3, 56 leaves, 5 steps):

~ 11arccoth(\/?> n (8x* — 1242 +3) arcese(x) 1 n \/?

6 3x(2—1)° 72 2 6@=1)

Result (type 3, 202 leaves):

[I xzle x+x2—1J (arcese(x) +1) [—I xzle x—i—xz—l] (arcesc(x) —1) A2 —1 x[lOarccsc(x)x2+ £ | x—lZarccsc(x)]

+ + x
2y —1«x 2y —1«x 6 (x*—2x2+1)
©—1 I 1 # -1 I 1
) 11 x2 xln(;—i— 1—; +IJ N 11 xz xIn ;4— 1—; —1
63 —1 6/x> —1

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

(x2 - 1)3 /2 arcsec(x)2
X

dx

Optimal (type 3, 105 leaves, 11 steps):

~ (xz— 1)3 /zarcsec(x)z _ 3arcsec(x) i 9 xarcsec(x) i (x2 - l)zarcsec(x) i xarcsec(x)3 I (17x2 —2)\/x2 -1 3arcsec(x)2\/x2 -1
4t 8x 2 642 82 82 64.x* 87

Result (type 3, 326 leaves):

/)‘2;1 xaresec(x)> [1 / xzle X — 81 /%9+4x4+81 / xzle x— 122 438

(4 Tarcsec(x) +8arcsec()c)2 -1)

51202 — 1 1

8 —1
/b - 2 -1 X - x)2 — X
) {I 2 X =21 2 4247 2} (2 arcsec(x) 1 + 2 Tarcsec(x) )

16> —1 22




(2 arcsec(x)? — 1 — 2 Larcsec(x) )

9—21/ 1 x—22+2
_|_

162 —1 £

/ x5—8I x3 4x* 4+ 81 xzxz x+12x2—8](—4larcsec(x)+8arcsec(x)2—1)
_|_

5122 —1

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

Jarcsec(x)3\/x2 —1 dx
A

Optimal (type 3, 92 leaves, 8 steps):

2 (x2 — 1)3 /2 arcsec(x) n (x2 - 1)3 /2 arcsec(x)3 4 2 (—21x2 +1) i 2arcsec(x)2 n (x2 -1) arcsec(x)2

4 arcsec(x) JaZ—1

9 3¢ 2722 N 322

Result (type 3, 249 leaves)

[5x2+4—31 L dpadpar |2 IXJ (9 Taresee(x)? + 9 aresee(x)? — 21— 6 aresee(x) )
2162 — 1 2
-1 x| x+x2_1J (arcsec(x)? — 6 arcsec(x) + 3 Tarcsec(x)* — 61)
N 2
8y —1x
I 2 1 x+x2—1J (arcsec(x)* — 6 arcsec(x) — 3 Tarcsec(x)* +61)
N 2
8y —1 x
31 xzle ©+at —41 x =1 x—5x +4J (-9 Taresec(x)? + 9 aresee(x)* +21 — 6 arcsee(x) )

2162 —1 %

Problem 193: Unable to integrate problem.
Jarcsin(sinh(x) ) sech(x)4 dx

Optimal (type 3, 40 leaves, 5 steps):

3x



2 arcsin( M ) - 5 L 3
_ . 2 +_sech(x) 16—-mnh(x) + arcsin(sinh(x) ) tanh (x) — arcmn(mnh(;))tanh(x)

Result (type 8, 10 leaves):
Jarcsin(sinh(x) ) sech(x)* dx

Test results for the 32 problems in "Welz Problems.txt"

Problem 2: Result unnecessarily involves higher level functions and more than twice size of optimal
antiderivative.

VP22 4242 + b "
-b (2a2—|—b2) +4a (2a2+b2)x—b3x2+8a (az—i—bz)x’; +b (2a2+b2)x4+4ab2x5 + 5356
Optimal (type 1, 1 leaves, 0 steps):

0
Result (type ?, 8793 leaves): Display of huge result suppressed!

Problem 3: Result more than twice size of optimal antiderivative.
V-1
J(—1+x)2dx
Optimal (type 3, 52 leaves, 6 steps):
(1—1x>ﬁ] >
x B 22 1 L
mj 2 I—x

Tarctan

arctanh [

Result (type 3, 124 leaves):

Iarctan[ (<4421 (-14+x))J2 T

2 32
((-1+x)2+21(-14x) —2) N Y gy sy o ) W 4 (-14+x)24+21(-1+x) —2
2 (-1+x) 2
I (T2 20 (I+x) =2 xf ((I+x)? +21(-1+x) =2
2 2

Problem 4: Result more than twice size of optimal antiderivative.

1

Jmmwﬁ)z

dx

Optimal (type 3, 158 leaves, ? steps):



arctan[ /=1 24+25 ]\/ -110 + 505 arctan[ Vg 22+2‘/? ] -110 +505

2 —4x B 2 —x (-5 +1) .
s(yx+J2-1) 50 25
J - JP2—1J2+2/5
arctanh[ Jxy -2 4+25 j 110 + 505 arctanh[ 110 +505
_ 2 _ 2—x—xy5
25 50

Result (type 3, 901 leaves):

6+/5 arctanh (HFJF ) [ _g_%n
2+2V5 / x_——%]2+4(ﬁ+1 (x—@—%)ﬂﬂﬁ
+2V5
63 arct 2b‘ﬁ*“ﬁ*”b+g¥%D
JT/“[’”@‘%] (-5 +1) [x+§ %]-{-2 25
-2+2(5
JErE-4T e (W—é)ﬁ—%
{ER IS

2arta 21 () [ - ) 75
—2+2ﬁ/4[x+75—%r+ (—ﬁ+1)[x+75 %]4—2 NE
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integrate problem.

Problem 5: Unable to



2+t +1 &
Jﬁ4+1

Optimal (type 3, 24 leaves, 2 steps):

arctanh

xJ2 T

J2+F 1
2

Result (type 8, 23 leaves):

NEXNEESIN
Vf4+1

Problem 6: Result unnecessarily involves higher level functions.

N U

A4
Optimal (type 3, 26 leaves, 2 steps):
arctan x\/T \/7
J 2+t 41
2
Result (type 5, 21 leaves):
1 3 5 3 3 1
\/Thypergeom([g, 17 ], [E, 20 —x—4j
4x°
Problem 8: Result more than twice size of optimal antiderivative.
b
J(x—i— x2+a) dx
Optimal (type 3, 44 leaves, 3 steps):
-1+b 1+b
¢4x+ f+a) (x+ f+a)
2(1—=0b) 2(1+b)

Result (type 3, 119 leaves):



Problem 9:

Unable to integrate problem.

[G-v77a) as

Optimal (type 3, 48 leaves, 3 steps):

_a(x—\/x2+a )_H_b T (x—\/x2+a )l+b
2(1—0b) 2(1+5b)

Result (type 8, 15 leaves):

Problem 11:

j<x_m)bdx

Result unnecessarily involves higher level functions.

‘\/x—l- a + 32 de

X

Optimal (type 3, 62 leaves, 6 steps):

/ x + @+ Ja —2arctanh / x+ a +a \/7+2\/x+\/a2+x2

Va Va

-2 arctan

Result (type 5, 24 leaves):

Problem 12:

11 1 1 3 a*
22 Jx h R s
x ypergeom[[ R 4,4],[2,4], 2)

Result unnecessarily involves higher level functions.

1
—_—— dx
Jx(-x2+1)2/3

Optimal (type 3, 45 leaves, 5 steps):

In(x) 3n(1 - (-2 +1)
2 4 2

Result (type 5, 47 leaves):



2 5
2T — xzhypergeom L1, = ,[2,2],x2
nJ3  3In(3) J 2 (3) 3
— 21 In|T| =
6 ) +2In(x) +1Im 3 + 3
2r[3)
3
Problem 13: Unable to integrate problem.
X
dx
J(1+x)(—9+1)1/3
Optimal (type 3, 113 leaves, 3 steps):
1_2—x1/3)ﬁ
1/3 1/3 arctan (=0 +1) V3
n((1—x) (1+x)2)2273 +1n(x+(—x"’+1) ) 3m(c14x+22B(P+1) P)2A 3
8 2 8 3
1/3 1 _
(B+1) 7
arctan 3 \/?22/3
+ 4

Result (type 8, 18 leaves):

X
dx
J(l—i—x) (-3+1) 7

Problem 14: Unable to integrate problem.

1
dx
J(x3—3x2+7x—5)1/3

Optimal (type 3, 67 leaves, ? steps):

1 A arctan \/3?4- 2(x—1)\/T /A \/?
n(1—x) 3m(1—x+(-3247x-5)"") 3(3-3247x—5)
- +
4 4 2
Result (type 8, 17 leaves):

1
dx
J(x3—3x2+7x—5)1/3

Problem 15: Unable to integrate problem.



J 2— (14k)x
((1=x)x(~kx+1))" B (1= (1+k) x)

2k1/3x
1 NE
[{ i <<1—x>x<—kx+1>>1/3] ]
n(x) | (= (1+kx)  3n(K Pt (=0 x (k1) A) | 3
24l /3 24 /3 24l /3 P /3

dx

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

J3

arctan

Result (type 8, 36 leaves):

J 2—(1+k)x "
((1—=x)x(~kx+1))" B (1= (1+k) x)

Problem 16: Unable to integrate problem.

cexr +bx+a
1/3 dx
(P —x+1)(-F+1)
Optimal (type 3, 392 leaves, 19 steps):

23,1 _ N2 Ve
(@tp)n[ 14+ 220 Zx% 2l A0 1x/)3]22/3
(a+b)In((1-x) 1+0)) 27"  (a—c)(F+1)22A  (b+c)In(3+1)227 N (- +1) (- +1)
24 12 12 12
21/3(1—36) 2 /3
(a+b)In| 1+ ==X |
) ( (-)é+1)1/3] L, (b+e)m(2! Ao (B P2 A L (a—c)m(-2! A (B+1) P2/
6 4 4
1301 _
[ [1_ 2(29 +(11)1_§3) )ﬁ]
- 2/3
+cln(x+(—x3+1)l/3) _ (a+b)In(-14x+22 7 (=P +1)' )2 /5 N (a +b) arctan 3 2AVE
2 8 6
213 (1 —x) 2x
1 2200 Jp— S
[ (—ml)l”] 2 A [ <_,;+1>1/3J
(a + b) arctan 3 2 J3 carctan 3 J3
+ 12 B 3
22! 3 ]
- ———— |3
(a — c) arctan [ (_)§+1)1/3 22/3\/? (b—i-c)arctan[ (1+22/3(_)9+1)1/3)\/?J22/3\/T
3 3
- +
6 6

Result (type 8, 32 leaves):

cxr +bx+a
dx
J(xz—x+l) (1)



Problem 18: Unable to integrate problem.

1
dx
Jx(3x2—6x+4)1 Z
Optimal (type 3, 76 leaves, 1 step):

V3 25 02-x0)3 1 /3
arctan| - — 21 3.3
In(x)2' A +1n(6—3x—321/3(3x2—6x+4)1/3)21/3 N 3 3(2-6x+4) "
4 4 6

Result (type 8, 18 leaves):

1
dx
J’x(3x2—6x+4)1 Z

Problem 19: Unable to integrate problem.

(-3 +1)" 7" @
14+x

Optimal (type 3, 381 leaves, 25 steps):

1n(22/3+—x_11/3»J21/3 In 1+22/3(1_2x}32 - 21/3(1_1)6/)3»]21/3
(_);,H)l/s_zl/ﬁn(ﬁﬂ) N (2 +1) - (2 +1) (2 +1)
3 6 6
1/3,1 _ a2 2/3 01 _
21 gl 1 4 2 (1—x) ] ln[zzl Sy (1=x) L 270 =x) ] 1 /3
N [ (3+1)' 7" B (34127 (B+1) +ln(21/3—(—x3+1)1/3)21/3
3 12 2
(“M]ﬁ
_xg, 1 1/3
m(-x— (=3 +1)'7?) (-2 Br— (=B 41) P) 2l /3 2! Aarctan ( +3 ! V3
- + +
2 2 3
1301 _ 1/3
) () (-]
arctan (- -;1) 21/3\/T arctan (- -;1) \/? 21/3arctan (- -;1) \/?
+ 6 B 3 * 3
2/5 (. 1/3
. /3arctan[ (14227 ( >93+1) )ﬁ]ﬁ

3
Result (type 8, 58 leaves):



241 L/
S-1 U(1+x)((;—1)2)1/3dx ((2-1))

+
(-2 +1)27 (=3 +1)27

Problem 22: Result more than twice size of optimal antiderivative.
7
NS 1
o
X' +1
Optimal (type 3, 41 leaves, 1 step):

arctan[ x(xz——i_l) ]

arctanh( x(—x2—+1) )
\/—fl+l

J—f4+1

+
2 2
Result (type 3, 99 leaves):
| _ J—f4+1 1
n 252 x
A1 71 N 41
arctan X+l +1 arctan Vi i ol +1 + +1
~ X I X B X 22
4 4 8

Problem 23: Unable to integrate problem.

bx—+a
J(—xz—i-Z) EEI

Optimal (type 3, 62 leaves, 7 steps):

—barctan( (2 — 1)1 /4) +barctanh( (2 — 1)1 /4) +

x+ 2 J [ xy 2 J
aarctan| ——————— |/ 2 a arctanh V2
‘ [2(%—1)1/4 N ‘ 2(2—1) 7
4 4

Result (type 8, 24 leaves):

bx+a
J(-xuz) EE

Problem 24: Unable to integrate problem.

1
J(-xzﬂ)l/3 (2 +3) o

Optimal (type 3, 81 leaves, 1 step):



arctanh[ X j21 % arctan(g]f /3\/T arctan (1—21 /3(‘X2+1)1/3)\/T)21 /3\/?

_arctanh(x)z1 /3 + 1 42! /3(-x2+1)1/3 . N -
12 4 B =
Result (type 8, 19 leaves):

1
J(—x2+1)1/3 @y

Problem 25: Unable to integrate problem.
1

J(—x2+3) (2+1)'7" o

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

X A/ 1/3
arctan (x) 2! /3 arCtan( 14217 (2 +1 )1 & ] ' arctanh[ g ] 2 /3\/? arctanh (1 : (x2x+ 5 ) - ) 2 /3\/?
_ 12 4 - 12 - 12

Result (type 8, 19 leaves):
1
dx
J(-XZH) (2+1) 7

Problem 26: Result unnecessarily involves higher level functions and more than twice size of optimal
antiderivative.

l-+x-—J3_ d
(14+x+y3) -4 +24 +4273

Optimal (type 3, 47 leaves, 2 steps):

2
arctanh (1 +x—\/?) -34+2(3
J-9+463 J -4+ 14203
3

Result (type 4, 326 leaves):

N|—1

x[% J,1/1+4JT(1+T3J]_NT

/1—[73—1})(2/1—(”@]% EllipticF
3
2

)J 44+t 423

1
2



arctanh 4‘/T(_1_‘/?)2_84'4)‘2\/?"‘2?62(‘1—\/?)2
B SN N E s N TS YN
2 (1=yF) haym (1-yF) -4

/1_[73_1)x2/1_(1+_3]x2EllipticPi \/j—lx 1 | >

(E o e-my [E

2

[\

g—l (-1=y3)J -4+ +4203

Problem 27: Result unnecessarily involves higher level functions and more than twice size of optimal
antiderivative.

[ 1+x++3
(1+ﬁx—

dx
J3) a4t a2 )3
Optimal (type 3, 45 leaves, 2 steps):
2
arctan (1+x+\/T) ] 3+2\/?
Jo+643 -4+ —12)3
3

Result (type 4, 310 leaves):

/1—[—1—%]%/1—(—@ +1]x2 EllipticF

[%+§]\/—4+x4—4x2\/?

x[%+%],l/l—4ﬁ[——3+lj

2

+23




arctanh [

4T (VT —1) —s—ayT 122 (V3 1)’ ]
(T -0 a3 (T 1) e et 423

(T -1 —a 3 (3 -1) -

J3
-— +1
/1—[—1—@)%/1—[—§+lszEllipticPi —I—ij ! 2
—1—@](\/?—1)2 1 g
—1—@ (V3 —1)J -4+ —42/3
Problem 28: Unable to integrate problem.
|
(2 +1)' 7 (3 +1)
Optimal (type 3, 62 leaves, 5 steps):
2/5(_ 1/3
ln()r?,+1)22/3+ln(21/3_(_x3+1)1/3)22/3+arCtan( (1+2 ()C;—l-l) )\/T)22/3\/T
12 4 6

Result (type 8, 22 leaves):

2

dx

J(—f’+1)1/3(x3+1)

Problem 29: Unable to integrate problem.

Optimal (type 3,

1 +x
dx
J(xz—x+1)(—)9+l)1/3
109 leaves, ? steps):
221 (1 —x)
212 2 2 B = [1_—1/3.]\/T
In| 1+ (—x3'(|'1)2x}3 N (—)csj-l)lx}3j 2/ 11’1(14‘ (_xj,_f_l)lx}3]22/3 arctan[ (_);—‘;1) \/?22/3
- +
4 2 2

Result (type 8, 25 leaves):



1+x
J(xz—x—l-l) (3+1)' 7 &

Problem 30: Unable to integrate problem.

(1+4x)2 dr
J(-ml)lﬂ(ml)

Optimal (type 3, 109 leaves, ? steps):
2213 (1 —x)
l—————|V3
22 (=22 2P (=2 Y k4 280 Vs { (2+1) "
In| 1 + W T/ 2 In| 1 + T/ 2 arctan
(X +1) (- +1) B (X +1) N 3
4 2 2

Result (type 8, 24 leaves):

J3 22 /3

2
J (Lt “
(-24+1) 7 (3 +1)
Problem 31: Unable to integrate problem.

dx

J(xz—x+1)(—x“’+1)2/3
£ +1

Optimal (type 5, 138 leaves, 6 steps):

21105
3’3]’[3]’ )_1n((1—x)(1+x)2)22/3_1n(x+(—)é+1)1/3) +31n(—1+x+22/3(—x3+1)1/3)22/3

(_x; +1)2 /3 . xzhypergeom(

2 2 4 2 4
2x 21 A (1—x)
-2 F L+ ey
[ (-f+1)1/3) [ (-x3+1)1/3] 2
arctan 3 V3 arctan 3 V32
* 3 - 2

Result (type 8, 39 leaves):

P +J 21
22+ 4y (B +1)

Problem 32: Unable to integrate problem.

dx

(-3+1)' 7
Y +1

Optimal (type 3, 213 leaves, 14 steps):



111[22/3+—’C_1 ]21/3 1n[1+22/3“_")2 _ 2 0oy ]21/3 2 Al 14 20 =) ]
(2+1D)'7 (2+1)*7 (P +)'” (2 +1)' 7
- +
6 6 3
221/3(1—x)J
_ 2 2 /3 _ l——F A ‘/T
ln[221 R I S Ae2.) le B/ pretan ( (+10)'”

) =+ ” (e ) 3 3
12 3
- 21/3(1_1x/)3J
arctan (_XS-’;l) 2! /3\/T
+ 6
Result (type 8, 19 leaves):
(2+0)'”
£ +1

Test results for the 3 problems in "Wester Problems.txt"
Summary of Integration Test Results

524 integration problems



HoQw >

409 optimal antiderivatives

52 more than twice size of optimal antiderivatives
14 unnecessarily complex antiderivatives

49 unable to integrate problems

0 integration timeouts



