Maple 2018.2 Integration Test Results
on the problems in "1 Algebraic functions/1.2 Trinomial products/1.2.3 General"

Test results for the 179 problems in "1.2.3.2 (d x)”"m (a+tb x"ntc x*(2 n)) "p.txt"

Problem 36: Unable to integrate problem.

(dx)™
2.6 2\3 /2 dr
(b x +2ah€+a)
Optimal (type 5, 60 leaves, 2 steps):
(dx)' T (b3 +a)hypergeom( [3, 1 + ﬂ], [i + ﬂ}, —ﬁ)
3 3 3 3 a
Bd(1+m)y (b3 +a)’
Result (type 8, 28 leaves):
m
J 2.6 ) 2\3 /2 dr
(b x +2ah€+a)
Problem 37: Unable to integrate problem.
J(dx)m(b2x6+2abx3 +a*)’ dx
Optimal (type 5, 77 leaves, 2 steps):
(dx)' T (B8 +2abx +a2)phypergeom([—2p, L + ﬂ], [i + ﬂ], -ﬁj
3 3 3 3 a
2p
d(1+m) (1+—éﬁi)
a

Result (type 8, 28 leaves):
J(dx)m (B> +2abx> +a*)’ dx

Problem 39: Unable to integrate problem.
Jx(bzx6—l-2abx3 +az)pdx
Optimal (type 5, 54 leaves, 2 steps):

2 (b2 +a) (b5 +2abx +a2)phypergeom[ [1§ +2p]’ [%] %)

2a
Result (type 8, 24 leaves):



Jx(b2x6+2abx3 +a2)pdx

Problem 40: Unable to integrate problem.

dx

J (b2x6 +2abx’ +a2)p
X

Optimal (type 5, 63 leaves, 3 steps):

(b +a) (B2x04+2abx® +a2)phypergeom( [L1+2p], [2+2p], 1+ %J

3a(l+2p)
Result (type 8, 26 leaves):

dx

J (b2x6 +2abx +a2)p
X

Problem 42: Result is not expressed in closed-form.

X

—_—— dx
ch6+bx7’+a
Optimal (type 3, 421 leaves, 13 steps):

/: 2 /3
21/Scl/3ln<21/Scl/3x+(b—\/—4ac+b2)1/3) +cl/sln(22/362/3x2—21/3cl/3x<b—\/-4ac+b2)1 3+(b—\/—4ac+b2) )21/3
B 1/3 1/3
3(6-vV4act+e?) " aac+i? 6(b—vdactt) aac+i?

1/3.1/3
)
1/3 1/3 b — —4ac+b2 1/3
27 Tarctan 3 \/?+21/361/31n(21/3cl/3x+(b+ -4ac+b2> )
1/3 1/3
3(b -V Facr2) S Hac b 3 dact i’ (b+y dactp?)

_ ! /3111(22/3c2/3x2—21 /3(:1 /3x(b+\/ -dac+b? )1/3+<b+\/ ~dac+b? )2/3)21 /3

1/3
6 dact? (b+ydacti?)

1/3.1/3
[1_ 22 c 7x 1/3]\/T
21/301/3arctan <b+ —4ac+b2) \/?
3
+ 1/3
3 -4ac+ b (b+J—4ac+b2)

Result (type 7, 40 leaves):



> Rln(x— R)

5 2
[ R=RootOf(c +b Bta)2 R c+ R°b
3

Problem 43: Result is not expressed in closed-form.

1
ch+bf+a
Optimal (type 3, 421 leaves, 13 steps):

1/3 1/3 2/3
22/3c2/3ln(21/3c1 /3x+(b—\/m) ) _ 62/31n(22/3c2/3x2—21/301/3x<b—\/m) +(b—\/m) )22/3
2 /3 2 /5
3(b—J—4ac+b2) \/-4ac+b2 6(b—J-4ac+b2> \/-4ac+b2
1/31/3
[1_ 22 C X 1/3]\/T
22 /32 /3 arctan (b—“—4ac+b2) V3 1/3
3 _22A02Ah421A01Ax+(b+ —4ac+b2> )
2 /3 2 /5
3<b-—J—4ac+b2) \/—4ac+b2 3 —4ac+b2<b-+ —4ac+b2)
1/3 2 /3
+52/31n(22/352/3x2—21/301/3x(b+ dac+22)  +(b+ydact?) )22/3
2 /3
6J—4ac+b2(b-FJ—4ac+b2)
1/31/3
[1_ 22 C X 1/3]\/T
Zzﬁczﬂammn (b+“—4ac+b2) V3
3
_|_
2 /3
3J—4ac+b2<b-+J—4ac+b2)
Result (type 7, 39 leaves):
[ Z In(x — R) J
R=RootOf (¢ %4+b 7B +a) 2—RSC+_R2b
3
Problem 49: Unable to integrate problem.
J; XX +b5x° +a dx
Optimal (type 3, 90 leaves, 5 steps):
5 b(—4ac+b2)arctanh[ 2ex’ +b
(cx6+bx3+a)3 2\/?\/cx6+bx3+a b(20x3+b)\/cx6+bx:’+a
+ 5 /2 n
9c 48 ¢ 247

Result (type 8, 80 leaves):



(862x6+2bcx7’+8ac—3b2)\/cx6+bx3+a +J_ b(4ac—b2)x2 dr
72¢ 162V ex® +bx° +a

Problem 50: Unable to integrate problem.

J\/cx6+bx3 +a dr

X

Optimal (type 3, 85 leaves, 7 steps):

arctanh bx' +2a J Ja b arctanh[ 2c0 +b

2\/?\/cx6+bx3+a 2\/?\/cx6+bx3+a +\/cx6+bx3+a
3 6Jc 3

+

Result (type 8, 20 leaves):

X

J\/cx6—i-bx3 +a dr

Problem 51: Unable to integrate problem.

Jx\/ e +bxX +a dx

Optimal (type 6, 116 leaves, 2 steps):

x%ﬂwdﬁ? %,—%,—%,23— 2¢x , = 2¢x \Mm6+bx3+a
b—-dac+b* b+ -dac+b*
> 14 2¢x 1+ 2¢x°
b—+ -4ac+b? b+\/—4ac+b2

Result (type 8, 48 leaves):

dx

PJex® +b° +a +J 3x(bf—+2a)

3 10Jcx* +b3° +a

Problem 52: Unable to integrate problem.

J\/cx6—i-bx3 +a dr
X

Optimal (type 6, 116 leaves, 2 steps):



AﬂwdﬁY(—%,—%,—%,%g— 2cx , = 2cx chi+bf-+a
) b—\-4ac+b® b+-d4ac+V’
2x2/1+ 2ex /1+ 2ex
b—+ -4ac+b b+ -4ac+b
Result (type 8, 47 leaves):
3ex | 3b
Jex® 465 +a 2 4
- 2 + dx
2 Jex® 465 +a
Problem 53: Unable to integrate problem.
sz(cx6+b)9+a)3/2dx
Optimal (type 3, 106 leaves, 5 steps):
3 5 (—4ac+b2)2arctanh( 2cx +b
(20)(34-[7) (cx6+bxg+a) i 2\/?\/cx6+b)9+a _ (—4ac+b2) (2cf+b)\/cx6+bxg+a
24c 128 &5 /2 64 2

Result (type 8, 109 leaves):
(16X 3 +24bx° 2 +40a P +2b2cx +20abc—3b°) Jex® +bX° +a +J3 (16422 —8ab>c +b*) ¥
192 1286’2\/ XX +bxX +a

dx

Problem 54: Unable to integrate problem.

dx

J (015 +bx° +—a)3 /2
X4

Optimal (type 3, 122 leaves, 8 steps):

P b arctanh bx' +2a Ja (4ac+ b*) arctanh 2cx +b
_(cfi+bf-+af . ZJ;th6+bx3+a n 2J?40f1+bf-+a _F(Zcf-+3b)dcft+bf-+a
320 2 8 4

Result (type 8, 77 leaves):

dx

_av cexXd+bx +a +J2czx() +4bexS+4ac +20°° +3ab
3¢ 2xJex® +bxX +a

Problem 55: Unable to integrate problem.



2¢xX +b

J'(cx6+b)c3 +a)3 %
g dx
X
Optimal (type 3, 123 leaves, 8 steps):
3 (4ac+b2)arctanh( bx' +2a barctanh[
_(cx6+bx3+a) _ 2\/7\/cx6+bx3+a

(—20x3 +b)\/cx6+bx3 +a

+
6x°

8a

Result (type 8, 76 leaves):

Je
2\/?\/cx6+bx3+a _
2

45

8 +16bex +12ac+3 b2

_\/cx6+b)9 +a (be3 +2a) _I_J

12x°

dx

8x+/ e +bx +a

Problem 56: Unable to integrate problem.
(cx6 +bx +a)3 /2
dx
x2

Optimal (type 6, 117 leaves, 2 steps):

a AppellF'1 —%,—%,—%,%,— 2¢x , - 2¢x \/cx6+b)63+a

_ b—+ -d4ac+b b+ -d4ac+b?

1+ 2¢x 14 2¢x
b—+ -dac+b? b+ -d4ac+b?

Result (type 8, 74 leaves):

dx

80 x

Jexl+bF° +a (-10ex® —1952° +804a) +J27x(20acx3 +528 +12ab)

160

Problem 57: Unable to integrate problem.
¢
xll &
J Ve +b65 +a
Optimal (type 3, 103 leaves, 5 steps):
b(—12ac+5b2)arctanh 2cx +b
_ 2\/?\/cx6+bx3+a +x6\/cx6+bx3+a I

¥ +bxX +a

(—IOIac)c3 — 16ac+15b2)\/cx6+bx3 +a

4807/2 9¢

Result (type 8, 80 leaves):

73



(82X +10bed +16ac—150*) Jex* +bX° +a +J b(12ac=502) 2
3
72c 163 Vex® +bx° +a

Problem 58: Unable to integrate problem.

\/cx6 +bx +a

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

(—4ac-k3b2)mcmnh{ 2ex +b j
2\/?\/cx6+bx3+a bex® +bxX +a Lyexd +b5 +a
5 /2 B +

24c 4c 6c

Result (type 8, 64 leaves):

_(ch+8b)dcﬁ+%m3+a +J_ f(4ac—3§) dr
12¢ 8AVexl +6x° +a

Problem 59: Unable to integrate problem.

fﬂ/cx6%—bx34—a

Optimal (type 3, 58 leaves, 4 steps):

b arctanh[ bx’ +2a j
ZJ;Jaf+bf+a _Jcﬁ+bf+a
6513/2 3ax

Result (type 8, 48 leaves):

6
_Jm:+bf+ﬂ +J_ b dr
3ax’ 2axdcfi+bf-+a

Problem 60: Unable to integrate problem.

x13\/ e +bx +a

Optimal (type 3, 166 leaves, 7 steps):



b +2a

2\/7\/cx6+b)63+a _\/cx6+bx"+a +7b X +b5 4a _ (—36ac+35b2)\/cx6+b)g+a

38440 /2 12 ax'? 72420 288 a3 x°

N 5b(-44ac+210*)Jex® +bx° +a

576 a* x°
Result (type 8, 117 leaves):

Jex® 4083 +a (220abex® — 10503 —72a2ex® +70ab?x° — 56 a® b +484°) +J48a2c2—120ab2c+35b4
4 12
S76 4" x 128a*xJex® +bx° +a

(48 a* > — 120 a b* ¢ + 35 b*) arctanh

dx

Problem 61: Unable to integrate problem.

Jex2 +b3° +a

Optimal (type 6, 116 leaves, 2 steps):

X% AppellF1 2 115 2¢x ) 2 ed

3223 b— -4ac+b?* b+ -4ac+b?

2Jex® +bX +a

/1+ 2¢x /1+ 2¢x°
b—+ -dac+ b2 b+ -dac+b?

Result (type 8, 18 leaves):

\/cx6+bx3 +a

Problem 62: Unable to integrate problem.

Jex2 +b3° +a

Optimal (type 6, 113 leaves, 2 steps):

cdppettFr[ L L L 4 2¢x ) 2¢x 2¢x

IR IEL : ]/1+ 2ex /1+
b— -4ac+b? b+ -4ac+b? b— -4ac+b* b+ -dgc+b?
\/cx6+bx3+a

Result (type 8, 16 leaves):

\/cx6—i-bx3 +a



Problem 63: Unable to integrate problem.

1
dx
Jx3\/cx6+bx3 +a

Optimal (type 6, 116 leaves, 2 steps):

AppellF] _%%%% 2¢x B 2¢x° /1+ 2¢x /1+ 2¢x
b—+ -4ac+b? b+ -4ac+b b—+ -4ac+b b+ -4ac+b?

23 Jex® +b6° +a

Result (type 8, 52 leaves):

6 -
Jex® +bxX +a +J_ 28 +b dr
2ax’ 4aex® +bx° +a

Problem 65: Unable to integrate problem.

1
dx
Jx(cx6+bx3 +a)3 Z
Optimal (type 3, 78 leaves, 5 steps):

bx +2a
2\/;\/cx6+bx”+a 4 2(bcf—2ac+b2)
3 /2
3a / 3a(—4ac+b2)\/cx6+bx3+a

arctanh [

Result (type 8, 20 leaves):

1
dx
Jx(cxé—l-bx:’ —|-a)3 /2

Problem 66: Unable to integrate problem.

1
dx
3 /2
Jxlo (cx6+b)c3 +a) /
Optimal (type 3, 230 leaves, 7 steps):

bx +2a ]
+

5b (—12ac+7b2) arctanh

25\/0x6+b35’+a 2(bcxg—2ac+b2) . (—16ac+7b2)\/cx6+bx3+a

9 /2 2 2
480"/ 3a(-dac+b?) P Jex® +b° +a 9a’ (-4ac+b’)x
N b(-116ac+350*) Jex® +b° +a  (256a°? —460ab*c+1056%) Jex® +bx° +a
36a3(—4ac+b2)x6 72a4(—4ac+b2)x“’

Result (type 8, 159 leaves):



Jexl 4 +a (-40acx® +5702:8 —22abx° +84%) 4 28abPx° =193 ¢cx0 +16a* X +12ab?cx® —19b*° +60a*be —35a b

4
720" 16a4xc[x +b)63 )\/cx +bx +a
c

Problem 67: Unable to integrate problem.

X
dx
J (cx6+bx3 +a)3 z

Optimal (type 6, 119 leaves, 2 steps):

xAppellFI § %,%,%,— 2ex , - 2ex /1+ /l+ 2¢x
b— -4ac+b? b+ -4ac+b? b — \/-4ac+b2 \/-4ac+b2

4a\/cxé+bx3 +a

Result (type 8, 20 leaves):

X
dx
J (015 +bx° +—a)3 z

Problem 68: Unable to integrate problem.

1
dx
Jx3 (cx6+b)c3 +a)3 z

Optimal (type 6, 119 leaves, 2 steps):

AppellF1 % % % % - 2¢x , - 2ex /1 + /1 + 2¢x
b— -4ac+b* b+ -4ac+b? b — \/—4ac+b2 + -4ac+b?

2ax2Jexl +bXC +a

Result (type 8, 100 leaves):

_chi+bf-+a 4 23 —bexd +2aced +b23 +5ab dr

207 4a20(x + — be - )ch +bxX +a

Problem 69: Unable to integrate problem.

(dx)™ 4.
ch+bf+a

Optimal (type 5, 157 leaves, 3 steps):

dx



20(dx)1+mhypergeom [1,%+%],[%+%},— 2¢x 20(dx)1+mhypergeom [1,%—1—%],[%4—%],— 2cx
b—-4ac+b* ) b+ -4ac+p
d(14m) (b=V2actp?) [ dac+p? d(1+mJdactt? (b+Jdact+s?)
Result (type 8, 22 leaves):
(dx)™

— dx

Jaé+bﬁ+a
Problem 70: Unable to integrate problem.

st (cx6+b)9 +a)pdx

Optimal (type 5, 146 leaves, 3 steps):

2ex 4+ -dac+b* +b

_1_p
[ e 4+ -dac+b* —b

J—4ac+b2

22b (ex® +bx° +a)1+phypergeom[ [-p,1+pl, [2+p],

(cx6+bx3+a)1+p 2y -4ac+b?

+
6c(1+p) 3c(1+p)J-dac+b?

Result (type 8, 20 leaves):

J)é (cx6—i-bx3 +a)pdx
Problem 71: Unable to integrate problem.
sz (cx6—i-bx3 +a)pdx
Optimal (type 5, 117 leaves, 2 steps):
_1_p
- 2 _ _ 2 _
21+P(cx6+bx“’+a)”phypergeom[[—p,1+p],[2+p], 20X + -4ac+b> +b [ 20X + -4ac+b> —b
) 2 -4ac+p’ J -dac+b?
3(1+p)\/—4ac+b2
Result (type 8, 20 leaves):
sz (cx6—i-bx3 +a)pdx

Problem 72: Unable to integrate problem.

dx

J (015 +bx° +—a)p

X

Optimal (type 6, 147 leaves, 3 steps):



271H20 (ex0 4+ b3 4 a)? AppellF1| -2 p, -p, -p, 1 —2p,

2¢x ’ 2¢x

-b—-dac+b? -b++ -dac+ b? J

p p
3p 2¢xX —\ -4ac+b? +b] [Zcx?’+ ~4dac+b* +b
ex’ ex’
Result (type 8, 20 leaves):
J'(cx6+bx3+a)p dr
X
Problem 73: Unable to integrate problem.
(cx6+bx3+a)pdx
x4
Optimal (type 6, 152 leaves, 3 steps):
_h— ] 2 _ _ 2
4P(cx6+b)€’+a)pAppellF1 1—-2p,-p, -p,2 —2p, b dactb , bty -dactb
_ 2¢x 2¢x
p P
3(1_2p)l3[2cxg— -dac+b> +b [20x3+ -4ac+b? +bJ
cx cx
Result (type 8, 20 leaves):
6 p
(ex +b:3+a) dr
X
Problem 82: Unable to integrate problem.
8 x"’4 dx
cx® +bx"+a
Optimal (type 5, 147 leaves, 3 steps):
4 4
2 ex! TMhypergeom [1,%4—%], %+%},— Zex 2 ex! TMhypergeom [1,%+%],[%+%}— Zex
b—-4ac+b b+ -4ac+b
(1 +m) (b—\/—4ac+b2 )\/—4ac+b2 (l+m)\/—4ac+b2 (b+\/—4ac+b2)

Result (type 8, 20 leaves):
X
e +bxt+a

Problem 85: Unable to integrate problem.



X"
[55
X +xt+1

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

4 4

2x1+mhypergeom( LLym ,[i +ﬂ]’_2_x] T 2x1+mhypergeom“ 1y ﬂ] [i ﬂ]z_x] T

) MR UL N B N 4 4Tl 4l 3
3(14m) (1-y3) (1+m) (1+3)

Result (type 8, 16 leaves):
X"
8 4 dx
xX*+x+1

Problem 94: Unable to integrate problem.
X"
[+
X —=x"+1
Optimal (type 5, 107 leaves, 3 steps):
1 ni] [5 m ] 2x 1+ 1 m 5 m 2x
L—+—||>+=| ———— V3  2x'""hypergeom| |1, — + = |, | = + = |, ——— |3
4 4 4 4 1+I\/T 4 4 4 4 1_1\/?
3(1+m) (1-y3) 3(1+m) (1+V3)

Result (type 8, 18 leaves):
8 x,: dx
XX —=x"+1

Problem 98: Result is not expressed in closed-form.

2x1*”"hypergeon1(

1
Jx2(x8——f4+-l) &

Optimal (type 3, 312 leaves, 22 steps):

EPS (RN
it (F-F)(EAF) e F-E)(F-F) | FE




Yt T
arctan
E+—2 1n(1+x2—x(—6+—2))[—2+£} ln[1+x2+x(\/?+\/7])(\/7+\/?)
3 2 2 B 2 2 2 6 ) . 2 2 2 6
8 8
4[u__6}
2 2
S LI P 2 X6 L2
2 2 2 2
arctan arctan
Jo V2 Jo V2
B 2 2 N 2 2
372 6 372 6
4| = g N2 4| 2 L N2
[ 2 + 2 ) [ 2 + 2 ]
Result (type 7, 51 leaves):
[ ( R*— R*)In(x— R)
R=RootOf B~ 74 +1) 2 R - R’ 1

Problem 99: Result is not expressed in closed-form.

1
S S
Jx4(x8—x4+l)
Optimal (type 3, 304 leaves, 20 steps):

e YO V2 e do VT
arctan m 2 ! 2 [\/7 - \/?J arctan m 2 i 2 (\/7 - \/?)
Jo _J7 2 6 Jo _J7 20
—L+ 2 2 2 2
350 4 4
B I R T  E I el || A
4 2 2 2 6 _ 2 2 2 6
8 8
6 2 J6 2
2x+-— - — 2x+ — — —/—
arctan 2 2 (\/7 + \/FJ arctan 2 2 [\/7 + \/?]
3 5 2 6 3 5 2 6
P P




_ln(1+x2—x[§+gj)[—2+—6] 1n(1+x2+x[\/§ +J27U(ﬁ +J§)

2 6 5
8 + 5
Result (type 7, 49 leaves):
[ (- R*4+1)In(x — R))
L + R=RootOf( B— 74 +1) 2_R7__R3
3.0 7

Problem 100: Result more than twice size of optimal antiderivative.

9
[Errernts
X +3xT+1

Optimal (type 3, 51 leaves, 5 steps):

w2 (L 4 1)) (1205w 2] (12

5
2 3 3+/5
2 2 2
Result (type 3, 116 leaves):
75 arctan( L 3arctan[ L] 75 arctan( L] 3arctar1[ L]
2 2J5 +2) 25 +2 2J5 -2) 25 =2
2 5(245 +2) 2J5 +2 5(2y3 -2) 2J5 =2

Problem 101: Result more than twice size of optimal antiderivative.

1
Jx3(x8+-3x44-1) &

Optimal (type 3, 54 leaves, 5 steps):
2T J[l_zﬁJ

t[xz [@ %)j (+y3) 2y t[ﬁ 5
2

-— - +
2.2 40

Result (type 3, 116 leaves):

3\/? arctan[ L) arctan{ L arctan[ L) 3\/? arctan( L]
N 2J5 +2 ) 2J5 42 ) 2J5 -2 ) 25 -2
222 5(2¢3 +2) 2J3 +2 2J35 -2 5(2y35 =2)

Problem 102: Result is not expressed in closed-form.



4

8 x4 dx

X +3x"+1
Optimal (type 3, 293 leaves, 19 steps):

3 /4 3 /4
arctan —1+ﬁ](3—ﬁ)1/421/4\/? arctan 1+ﬁ](3—ﬁ)1/421/4\/?
3—5 B 3—J5
20 20
N m(2:2 221 Ay (3-y3)' /4+J?—1) (3-y7)" s A5 w22 422! /4x(3—ﬁ)1/4+ﬁ—1) (3—J?)1/421 AT
40 40
3 /4 3 /4
arctan _1+2—x (3 +\/?)1/421 /4\/? arctan 1+2—x (3 —l-\/?)l/‘tZ1 /4\/?
1 /4 1 /4
N (3+/5) N (3+/5)
20 20
Cm(22—221 44 (3 +y35)! /4+J?+1) (3447)" s SN N m(2:2 422! 45 (3 +J?)1/4+ﬁ+1) (3 +J?)1/421 SNES
40 40
Result (type 7, 39 leaves):
( _R41n(x—_R))
R:RootOf(28+3 74 4+1) 2—R7+3—R3
4

Problem 103: Result is not expressed in closed-form.

1
|5
xXX+3x+1
Optimal (type 3, 221 leaves, 19 steps):

_arctan(x\/\/?—l ) 2011007 ~ arctan( 14305 —1 )20 + 1043 N (1122 4vF —2x/v5 +1 )20+ 1075

20 20 40

B (1122 4vT +2/v5 +1 )20+ 1095 N arctan(xJv3 +1 —1) 20 + 1043 N arctan 1 4205 +1 ) /20 4+ 1043

40 20 20

B (-1 422475 —2x/v5 =1 ) J20+ 1045 N (-1 422 47T +20/v5 =1 ) J20 + 1045

40 40
Result (type 7, 36 leaves):

In(x — R) ]

7 3
[ R=RootOf( B+3 7A+1)2_R +3 R
4

Problem 104: Result is not expressed in closed-form.



1
sz(x8+-3x44—l) &

Optimal (type 3, 270 leaves, 20 steps):

3 /4 | /4 3 /4 1 /4
arctan| -1 + 2—"1/4] (6150 — 275073 ) arctan[l + 2—’“1/4] (6150 — 275073 )
1 (3+/5) N (3+V5)
X 20 20
1 /4 1 /4 1 /4 1 /4
+ln(2x2—221 /Ay (3+47) / +J5 +1) (6150 — 2750 7) / (22 4221 A (3 +J3) / +J5 +1) (6150 — 2750 7) /
40 40
3 /4 1 /4 3 /4 1 /4
arctan[—1+2—xl/4j(246+110ﬁ) /J? arctan 1+2—"1/4J(246+110J?) /J?
(3-J3) _ (3-V5)
20 20
1/4 1 /4 1 /4 1/4
Cm22 =22 A (3=yF) T yE 1) (246 110yF) YT N m(22 4220 4x(3-y5) " 4y5 —1) (M6 +110y7) T
40 40
Result (type 7, 51 leaves):
[ D (_(R*+3 R*)In(x— _R) ]
~ \R=Rootof( B+3 Z++1) 2 R"+3 R 1
4 X
Problem 112: Result more than twice size of optimal antiderivative.
X
dx
a b \?
+ 5+
Optimal (type 3, 188 leaves, 8 steps):
b(30a202—20ab20+3b4)arctanh[M
b(%lac+3b2fx (—8ac+3b2fg bx f(bx+2a) J -4ac+b?
T3 2 + 2y n T 2 + 3
A (-dac+b?) 2 (4ac+b?) c(-4ac+b?) (-d4ac+b?) (cX?+bx+a) & (-dac+b?)
4 (—2ac+3b2)1n(cx2 +bx+a)
2
Result (type 3, 661 leaves):
_fi__ 2bx 5bxa? n 5b3xa B b x B 24
27 e g(m?+bx+a)@ac—#) é(m2+bx+a)ﬂac—#) f(m2+bx+a)ﬂac—#) g(w?+bx+a)“ac—#)
4 a* b? ab* _‘Mnu4ac—b2)&w2+bx+a))f

+-é(cf-+bx+a)(4ac—b% &(cf-+bx+a)(4ac—b2) 3(4ac—ba



_ K2 _ 32
30arctan[ 20(4ac b )x+b(4ac b?) 2b
N Tin((4ac—0*) (cX® +bx+a))ab®  3n((4ac—0%) (¢ +bx+a))b? 4 J64a3 P —a8a2 > A +12ab*c — b°
3 2 4 2
¢ (4ac—07) 2¢* (4ac—b7) AJ64a> 3 — 487 +12ab c — b°
2 2 2 2
20 arctan 2c¢(4ac—b*)x+b(4ac—b*) Jab3 3arctan[ 2c¢(dac—b*)x+b(d4ac—b*) ]b5
J64a> 3 —48a2 b2 2 +12ab*c — b° N J64a3 P —a8a2 b2 A +12ab*c — b°
AV64ad A —48a* B2 + 12ab*c — b° A64aP P — 48 A A +12ab%c — b°
Problem 114: Result more than twice size of optimal antiderivative.
1
5 dx
(c+—+—j x/
x
Optimal (type 3, 194 leaves, 8 steps):
b(30azc2—20abzc+3b4)amtanh[M
8ac—3b° b(-11ac+3b%) bex —2ac+ b? L J-dac+b?
2a* (4ac+b*) 2 & (-4ac+b*)x a(-4ac+b*) 2 (cx* +bx+a) 04(—4ac+b2)3 /2
4 (-2ac+3b2)ln(x) _ (—2ac+3b2)ln(cx2+bx+a)
a* 24
Result (type 3, 645 leaves):
1 _2lmx)e 3 2b 32 bx 3 ch’x 3 27
244 @ a* ax a? (cx2+bx+a) (4ac—b2) a (cx2+bx+a) (4ac—b2) a(cxz—i-bx—i-a) (4ac—b2)
4 4b%c _ b* i 4621n((4ac—b2) (cx2+bx+a))
az(cxz—i-bx—i-a) (4ac—b2) a (cx2+bx-l—a) (4ac—b2) a2(4ac—b2)

2c(4ac—b2)x+b(4ac—b2) b
_ 7cln((4ac—b2) (cx2 +bx+a))b2 " 31r1((4ac—b2) (cx2 +bx+a))b4 n \/64a3c3—48a2b2c2+12ab4c—b6

3 2 4 2

@ (4ac—0%) 2d* (4ac =07 P?J64a3 3 —48a7 0P +12ab* ¢ — b°

30 arctan[

_p2 _ 2 2 2
20 arctan 2¢(4ac—b*)x+b(4ac—b?) ]cb3 3arctan[ 2¢(4ac—b*)x+b(4ac—b?) ]b5
V64 S —48a2 22 + 12ab* c — b° N J64a> 3 —48a2b* 2 +12ab*c — b°
PJ64a3 A — 482 b* A +12ab*c — b° 643 —48a* A A +12ab%c — b°

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



[c+%+§)3x

Optimal (type 3, 180 leaves, 8 steps):

_b(—7ac+b2)x i x4(bx+2a) +xz(a(—16ac+b2)+b(—10ac+b2)x)
62(—4ac+b2)2 2(—4ac+b2) (cx2+bx+a)2 2c(—4ac+b2)2(cx2+bx+a)
b (30a202— 10ab20+b4)arctanh[ﬂ)
J-dac+b? 1n(cx2+bx+a)
+ 5/2 + 3
S (-4ac+b?) 2c

Result (type 3, 805 leaves):

b(25a22 —15ab?c+2b*) X | (32832 + 112022 —19ab*c+30°) 2 | ab (312 —22ab?>c+3b%)x | 3a*> (8P —Tab?*c+b?)

A (16a*F —8ab>c+b*) 28 (16a>* —8ab?c + b*) (16422 —8ab*c+b*) A 28 (16a>* —8ab?c + b*)
(cxz—l-bx—l-at)2

263(16a202—8ab20+b4)x+62(16a2c2—8ab20+b4)b 2
30 arctan a‘bc
N In(? (16a** —8ab*c+b*) (e +bx+a)) V10240 O —1280a* B2 S + 640> b4 ¢! — 160a2b°® +20ab® — b0
3
Zc J1024a° @ —1280a* b2 3 + 6404 b* ¢’ — 1602 b0 ° +20ab® > — b0 A
3 2 _ 2 4 2 _ 2 4
IOammn[ 20 (164 A —8ab’c+b )x+0206a A —8ab’c+b ) b Jab3
N V10244 — 1280a* B2 S + 640 a° b* ¢! — 1602 b°® +20a b’ — b10c*
J1024a° @ —1280a* b2 3 + 640 b* ¢’ — 1602 b0 ° +20ab® > — 10 A
[ 2c3(16a262—8abzc+b4)x+c2(16a262—8abzc+b4)b J 5
arctan b
J1024a° @ —1280a* b2 B + 64043 b* ¢’ — 1602 5% ® +20ab® > — 10 *

V10240 @ —1280a* b2 B + 64047 b* ¢’ — 1602 b°® +20ab® > — b0 ¢

Problem 116: Result more than twice size of optimal antiderivative.

dx
b 3
(c—f— - -I——] X
X
Optimal (type 3, 99 leaves, 5 steps):
6abarctanh( M]
i X (2¢x+b) N 3bx(bx+2a) N J-dac+b?
2(-4ac+b2) (cx2+bx+a)2 2(-4ac+172)2 (cx2+bx+a) (-4ac+l72)5/2

Result (type 3, 222 leaves):



3abex _ (16azcz+ab2c+b4)x2 _ (5ac+b2)abx _ az(Sac—l-bz)

_16a262—80b26+b4 20(16&262—80b26+b4) C(l6a26'2—861b26+b4) 2c(16a262—8ab2(:+b4)
(cx2 +b)c+a)2

2¢x+b J

6abarctan[
_ \/4ac—b2
(164> 2 —8ab*c+b*) J4ac—b?

Problem 119: Result more than twice size of optimal antiderivative.

3 dx
(c+—+—j 8
X
Optimal (type 3, 229 leaves, 9 steps):
3 (-5ac+b?) (-2ac+b?) + bex —2ac + b? +3b4—2Oabzc—l—20a262+3bc(—6ac+b2)x
a3(—4ac+b2)2x 2a(—4ac+b2)x(cx2+bx+a)2 2a2(—4ac+b2)2x(cx2+bx+a)
3(—20a3c3+30a2b2c2—10ab4c+b6)arctanh[MJ
_ J -4ac+b? _ 3bIn(x) I 3bln(cx2 +bx+a)
4 215 /2 4 2
a* (-4ac+b*) a a
Result (type 3, 1437 leaves):
1 3bln(x) 1445 N 1333 b?
@ x at a(cx2+bx+a)2(16a2c2—8abzc+b4) a® (cx2+bx+a)2(16a202—8ab2c+b4)
B 228 B 37352 . 5525 2
a3 (cx2+bx+a)2(16a2c2—8ab2c+b4) a(cx2+bx+a)2(16a202—8abzc+b4) 24% (cx2+bx+a)2(l6a252—8abzc+b4)
_ 4eb P _ 18x¢° _ Txb> P
a (cx2+bx+a)2(16a202—8ab2c+b4) (cx2+bx+a)2(16a2c2—8abzc+b4) a(cx2+bx+a)2(16a2c2—8abzc+b4)
N 12xb*c 3 2x b8 3 29b¢
a? (cx2+bx+a)2(16a2c2—8ab2c+b4) a (cx2+bx+a)2(16a202—8ab2(:+b4) (cx2+bx+a)2(16a202—8ab2c+b4)
N 184°¢ 3 5p°

a (cx2 +bx+a)2 (16a2c2—8abzc+b4) 24d° (cx2 +bx+a)2 (16a2c2—8ab2c+b4)
242 In( (16 a* * —8ab*c + b*) (cx2 +bx+a))b . 12¢ln( (16 > ? — 8ab?c + b*) (cx2 —|—bx—|—a))b3

_|_
a2(16a202—8ab20+b4) a3(16a2c2—8ab20+b4)
22 2 4 22 2 4
60 arctan 20(16a22 —8ab*c+b*) x +b (16a>* —8ab?c + b*) 3
3In((16a*F —8ab*c+b*) (cXP +bx+a)) b V1024 a® — 1280 * b2 a* + 6403 b* a® — 160 2 b0 a® +20 b8 a — b0

4 2 2 4
2a* (16a*@ —8abPc +1?) a 102455 — 1280 F 2 a* + 6403 b¥a® — 160 2 b0a® +20cb%a — b



22 2 4 22 2 4
90 arctan 20(16a2F —8ab*c+b*) x +b (16a>* —8ab?c + b*) B2 2
N V1024 @ — 1280 * b2 a®* + 640 3 b* a® — 160 2 b°a® +20 b8 a — b0
21024 a® — 1280 * b2 a® + 640 A b a® — 160 2 b0 a? +20cbSa — b0
22 2 4 22 2 4
30 arctan 20(16a2F —8ab*c+b*) x +b (16a>* —8ab?c + b*) y
3 V1024 a® — 1280 F b2 a* + 640 3 b ad — 160 2 00 a” +20cb¥a — b0
1024 a> — 1280 * b2 a* + 6403 b a — 160 A b0 a® +20cbSa — b0
22 2 4 22 2 4
3 arctan 20(16a22 —8ab*c+b*) x +b (16a>* —8ab®c + b*) 46
N V1024 0 — 1280 * b2 a®* + 640 3 b* a® — 160 2 b0 a® +20cb8a — b0

a*J1024 3 > — 1280 * b2 a* + 6403 b a® — 160 A b0 a® +20cbSa — b0

Problem 130: Unable to integrate problem.
J(a2 +2abx! B+ 122 ) (dx)™ dx

Optimal (type 5, 73 leaves, 4 steps):

bl /3)

(@ +2abx' B +p22B)Yx dx)mhypergeom[ [-2p,3 +3m], [4+3m], -
a

byl /3 J2p

(1 4+m) [1+
a

Result (type 8, 28 leaves):
J(a2 +2abx' B +22 B (dx)™ dx

Problem 131: Unable to integrate problem.
J(az—l-Zabx1 /3+b2x2 /3)pxdx

Optimal (type 3, 275 leaves, 4 steps):

1/3
3a6[l +bx_) (az+2abx1 /3+b2x2/3)p

1/3\2
15a6(1+—bx ) (az+2abx1 /3+b2x2/3)p
a

B0 (1 +2p) 26% (1 +p)
1 /333 1/3\4
30a6(1+—bx J(a2+2abx1/3+b2x2/3)p TRLE A )(a2+2abx1/3+b2x2/3)p
a

a
- 6 + 6
B° (3 +2p) b (2 +p)

> 1/3\6
(®+2abx! B4+ p222 ) 3a6[1+bx_) (@ +2abx' B+ 122 B
a a

6 + c

b>(5+2p) 26° (3 +p)

1 /3
15a6(1+b"—




Result (type 8, 24 leaves):
J(a2+2abxl /3+b2x2 /3)pxdx

Problem 132: Unable to integrate problem.
(a2+2abx1/3+b2x2/3)pdx
X
Optimal (type 5, 63 leaves, 3 steps):
by /3 2 1 /31322 /3\P byl /3
301+ (> +2abx! 3+ 622 3) hypergeom| [1,1 +2p], [2 +2p], 1 +
a a
1+2p
Result (type 8, 26 leaves):
(a2+2abx1/3+b2x2/3)pdx
X
Problem 137: Result is not expressed in closed-form.
-
S
by + 2"

S

Optimal (type 3, 195 leaves, 14 steps):
I 1 /41 /4 > I
+Ve |V2 é/“m b Cn 2 + b +ve |V2

1/41 /4
05/ah1 b cn V2 + " "
_ 4 n 4c n x4 x2 _ x4 x2
5n n 2% 26045
5bnx * prnx?

1/4 1 /4

& /A arctan 1—# J2oe /4 arctan l—l—# J2
N A4 ~ RV
B /4n » /4n

Result (type 7, 72 leaves):

n

— 7.3 3
dc 4 ;Rh1x4 +'QJ%TE_J]

n

brnxt Sbn(x

ENTES

) _R=RootOf (b9 n* 74 +5)

Problem 142: Unable to integrate problem.



J
Ja? +2abx + b2 3"
Optimal (type 5, 62 leaves, 2 steps):

* (a +bﬂ')hypergeom([1’ %], [ 3+n ]’ _bX )

n a

3aJa® +2abx +b* 2"
Result (type 8, 28 leaves):

Ja2+2abf1+b2f"

Problem 143: Unable to integrate problem.

J (dx)" “
(> +2abx +b2x2”)3 /2

Optimal (type 5, 76 leaves, 2 steps):

1+m
n

(dx)1+"’(a+bx”)hypergeom([3, ,[ 1+m+”]3-ﬂ)

n

a

Ad(1+m)Ja®+2abx" +b2x>"

J (dx)" “
(@ +2abv + b 21) 7

Result (type 8, 30 leaves):

Problem 145: Unable to integrate problem.

1
2 T 2
2 (a®+2abx +b*3")
Optimal (type 5, 62 leaves, 2 steps):

(a+bx") hypergeom[ [3, —l], [ LA
n n

PxJd® +2abx + b2"
Result (type 8, 117 leaves):
20 +3n+1

de (b +q)?

(2bnd”m”-%3an-kbd“m”-%a)J(be”muL+a)2 n [J2a2n;f(be”mu)+a)
2a2n2x(benln(x)+a)3 benln(x)+a



Problem 146: Unable to integrate problem.
J(dx)’l_z’”] P (@ +2abx" + 072" dx

Optimal (type 3, 119 leaves, 3 steps):

(a+bx) (P +2aby + 522" (+2abx" + 5 2m)' 7P
adn (1+2p) (dx)?>"1+p 2a%dn (1 +p) (1+2p) (dx)?"1+P
Result (type 8, 37 leaves):
J(dx)‘l—““ﬂ’)(a2+2abﬂ+b2x2")”dx
Problem 147: Result more than twice size of optimal antiderivative.
x—l—n
— dx
a+bx"+c"
Optimal (type 3, 92 leaves, 8 steps):
(—2ac+l@)mamm[—JZizﬁii—J
1 bln(x) +bln(a+bx”+cx2”) 3 J -4ac+b?

2 2
anx’ a 2an CnS~dac+b?

Result (type 3, 657 leaves):

- 3 _ 3 212 _ 4 6
, ) . nl 2 — 2abc+b +J Mac§+20ibc2 8ab c+b ]bc
1 4n"In(x)abc n“In(x) b n 2¢(2ac—b?)
anx" 4a®en® —d?b*n? 4 en® —d®b*n? a(4ac—bﬂn

In| X" —

2abc+b +\/-16a3c3 +20a? A —8ab*c +b° Jb3
2c(2ac—b2)
2a2(4ac-—b2)n

_ 3 _ 33 212 2 4 6
o o 2abet b +V-168 +20a* 82 —8abc +b j\/—16a3c3+20a2b252—8ab4c+b6

2c(2ac—b2)

+
24? (4ac—b2)n
_p3 _ 33 2.2 2 4 6 _ 13 _ 3 232 _ 4 6
21n[x"+ 2abc—>b +\/ 16a’ ¢ +20a2b A —8abtc+b )bc Il v + 2abc—b +\/ 16a c3+20a2b A —8abc+b B
2¢(2ac—b?) 2¢(2ac—b?)
+ 2 N 2 2
a(dac—0*)n 2a*> (4ac—b*)n
_ 13 _ 33 212 2 4 6
1n[xn+ 2abc—b +\/ 16a’c +20a2b A —8abtc+b J\/-160303+20a2b262—861b4c+b6
2¢(2ac—b?)

2a2(4ac—b2)n



Problem 148: Result is not expressed in closed-form.

an
o YL
a+bx +cxn"

Optimal (type 3, 273 leaves, 8 steps):

n n n
5l /401 /4x4 5l /401 /4x4 7l /461 /4x4

223 /4c3 /4arctan 223 /4c3 /4 arctanh 223 /4 b /4 arctan

1 /4 1 /4 1 /4
) ) )

(—b— -dac+ b n (‘b_ -4ac+b* _ (_b+ dac+b’

3 /4 3 /4 3 /4
n(—b— -4ac+b2) J-dac+b? n(-b—\/-4ac+b2> J-dac+b? n\/-4ac+b2(-b+ -4ac+b2>

n
1 /41 /4.4
223 /45'3 /4arctanh 2 ¢ X

<-b+ ~4ac+b? )1 /

3 /4
ny -4ac+ b (—b—i— ~dac+b? )

Result (type 7, 279 leaves):

Rln| x

_R=RootOf((256 a7 A n8 =256 a0 b2 3 n8 +96 a5 b* 2 n8 —16 a* b6 cn8 +a3 b8 18) B +(-48a3b 3 n* +40a23 2 nA — 11 abd cn* +b7n4) 74 +3)
8o b3 atc b 2na* 4nab’c nb*
- R + R

n
Z_%(16n5ba%¥
a —bc

ac —b*c a —be ac —b*ec _acz—bzc ac —bc

Problem 149: Result is not expressed in closed-form.

_]J’_i
_ox P
a+bx' + e

Optimal (type 3, 465 leaves, 14 steps):

n 1/3
ﬁ/ﬁﬁﬁm(ﬂ/ﬁﬁﬁx3+(b—J?551?7) )
2 /3
n(b—\/ —4ac+b2) J-dac+b?

2n B 1/3 2 /3
_c?ﬁhi22ﬁczﬁx3 BB (p—Sdac+s?)  +(b—Jdac+p?) )224
2 /3
2n(b—\/-4ac+b2) J-dac+b?




n
29l /3,1 /3x§

1_<b J -4 b2)1/3 -
2/32/3 —+ -dac+ n A
2 ¢ /3 arctan 3 V3 22/3c2/31n 21/301/3x3 +(b+ —4ac+b2) /
N 2 /3 N 2 /3
n(b—\/—4ac+b2) \/—4ac+b2 ny -4ac+ b (b—i— —4ac+b2)
2n n
zn n 1/3 2 /3
+c2/31n(22/3c2/3x3 —21/301/3)63 (b+ -4ac+b2) +(b+ —4ac+b2) )22/3
2 /3
2ny -4ac+ b (b+ —4ac+b2)
n
1A 1/3.3
| — ( 22 c X )1/3 \/?
b+y-dac+b’
2232 S arct 3
.\ arctan 3 J3
2 /3
n\/-4ac+b2 <b+\/-4ac+b2)
Result (type 7, 259 leaves):
n
Rln[x§+[—l6n4ba4cz 8ntb’dde
— 2 2
R=RootOf((64a5 3 n0 —48a* b2 2n6 +12a3 b4 cnb —a2 b6 1) 76 +(16a2b 2 n3 —8ab3 cn3 +b5n3) B +2) 2ac —bec 2a —bc
_ n* b a? )R4 [ 4na*c? B S5nab’c nb* ]R]
2a —b*c )~ 2a —bc 2acd —b*c 2ac —b*c )~
Problem 150: Result is not expressed in closed-form.
_1+1
x4
a+bx"+c"
Optimal (type 3, 129 leaves, 4 steps):
n n
2 2
2 arctan x® V2 e NEINE 2 arctan x® V2 e V2 e
\/b—\/-4ac+b2 _ \/b+\/—4ac+b2
ny -4ac+ b \/b—\/—4ac+b2 ny -4ac+ b \/b+\/ ~4ac+b?
Result (type 7, 113 leaves):
2 3,3 2
_Rln(x2 + (4a2bn3—mj_R3+ (Zan—ﬂ)
7R=Root0f((16a3c2n4—8a2b20n4+ab4n4)7Z4+(—4abcn2+b3n2)722+c) ¢ ¢



Problem 151: Result is not expressed in closed-form.

n
_ox
a+bx +cxn"

Optimal (type 3, 570 leaves, 16 steps):

3

1/3.1/3 1/3 _p2
T (N ey [H—zac : ]22/3

J-4ac+b?

3 n X
n 2 /3
anxg 2f“én<b—d-4ac+b2)
1/3
2/3.2/3 1A 15 (,_ [ 2 2 /3 _ 32
ul 2 23 2174 (5 \/n4ac+b) + (b= STacss?) (bJr 2ac—b ]22/3
3 3 \/—4ac+b2
X X
- 2 /3
4a4ﬂn<b—d—4ac+b2)
15 1/
| — . 22 a \/?
- 1/3
arctan x (b—v—4ac+b2) \/?(b+M]22/3
_ 3 J-dac+b?
2 /3
2a4ﬂn<b—d-4ac+b2)
1313 1/3 _ 2
| 22" (b4 2ac+s?) [b+MJ22/3
xg J-4ac+b?
+
2 /3
2a4An(b—% —4ac+b2)
1/3
2/3 2 /3 13,1/ _ 2 2 /3 _ 2
| 2 23 2134 (b+\/n 4ac+b ) +<b+\/m) [b+ 2ac+b ]22/3
3 3 J-dac+b?
X X
n 23
4d“én<b+ -4ac+b2)
1/3.1/3
1_ 22 a \/T
% 2 L/ 2
arctan X <b+ -4dac+b ) \/?[b+ -2ac+b Jzz/g
3 J-4ac+b’

24* /3n<b—|- “4ac+b )2/3

Result (type 7, 533 leaves):



n
- 3n + Rln[x3 +[
Y _R=R00t0f((64a7c3n6—48a6b2c2n6+12a5b4cn6—a4b6n6)_Z6+(—32a3bc3n3+32a2b362n3—10ab5cn3+b7n3)_Z3+64)
anx
_ 64 n° a® ¢ 112 b%d’ 3 _ 60 n° b* a® &2 13700 ¢ _ n b at RS
2820 —4bPaclt + b4 28°F —4b*act + b4 2820 —4bPaclt + b4 28°F —4b*acdt +b4 3 2820 —4bPacdlt + b4
28 *at b n? 633 a® b n? 42 # a® b n? 11cab’ n? n? b’ b
T, 25 2 443 533 > a4 |8
2ac —4b“ac’ +b'c 2ac —4b“act +b'c

+ —
[2412c5—4b2ac4—|-b4c3 2820 —4bPadlt + b3 2820 —4btad + b3

Problem 152: Result is not expressed in closed-form.
-
_x
a+bx +cxP"

Optimal (type 3, 344 leaves, 10 steps):
1/4 1 /4 _ 2 1/4 1 /4 _ 2
23 /4 arctan . 2 d b+ _2actb” 23 /4 arctanh . 2 a b+ _“2actb
T 1/ J-dac+* n 1/4 J-dac+p>
4 x4 (—b— —4ac+b2) e _ x? (‘b— ‘4a0+bz) ‘e
n 3 /4 3 /4
anx?t a5/4n(—b— —4ac+b2> a5/4n(—b— —4ac+b2)
1/4 1 /4 _ 2 1/4 1/4 2
23 /4 arctan 2 d b+ _Zacz b7 23 /4 arctanh 2 a b+ M]
1 /4 N -dac+b?

e —— n
“dac+p’ _ xz(—b—i- —4ac+b2)
) b+ Jaaesr)

n
x* (—b+ ~dac+b )1/4

@ /4n(-b+ -dac+b?

Result (type 7, 629 leaves):

4

n

+

anx

n
R ln[x4 + [
7R:Root0f((256 a9 An8—256a8 b2 3 n8 496 a7 b* 2 n8 — 16 a6 b6 ¢ n8 +a5 b8 n8) 728 +(80a4 b At —120a3 33t +61a2b52nt—13a b7 en? +59 n?) 724 +5)

) 128" a0 3520’ b*d & _280n’ b 98n’ bSa’ 2 B 16n"p8a®c
?S=3ab? + b4t S =3ab? + b4t S =3ab? + b4t S =3ab? +bp4t S =3ab? + b4t
N n’ b0 ] 74 ( 36m°ba S N 1293 b3 a* B 138n° p°a® & 63’ b’ a* ?
PSE=3abP +bt )T PSE=3ab? + b4 S —3ab? + b4 PSE=3ab? + b4t PSE=3ab? + b4

13n3bac n3 bl ) Rg))
Al —3ab2 +b* A —3ab2d+b4t )T



Problem 153: Unable to integrate problem.

1
J)g’(a+bx"+cx2") &

Optimal (type 5, 130 leaves, 3 steps):
chypergeom[ 1,—2],[ 2t , 2ex! ] chypergeom[[l,-z],[ —2+n]’_ 2ex!
" i b=+ -4ac+b n " " b+ -4ac+b
2(0*—4ac—bdacti’) 2 (2 —4ac+by“2ac+o?)
Result (type 8, 22 leaves):
J 1
L (a+bxX +cx*")

Problem 156: Unable to integrate problem.

x2
dx
J (a +bx +cx2")3 Z

131 leaves, 2 steps):
2cx"

3+n’_ 2¢cx" 2cx" |+ 2cx’ /1+
b—\/—4ac+b2 b+ -dac+b?

xéApdeU -i,%y-%, >~
" " b—+ -4ac+h? b+ -4ac+b’
3aya+bx" +cx"

Result (type 8, 22 leaves):
J 2

Optimal (type 6,

dx
a+bx" -i-cxzn)3 /2

Problem 157: Unable to integrate problem.

1
dx
Jx(a +bX +cxz”)3 Z

Optimal (type 3, 88 leaves, 5 steps):
2a+bX'

arctanh [
) 2Ja Ja+bxX +cP” + 2(b2=2ac+bex)
3 /2
a /n a(%ﬂc+ban4a+bﬂ4ww“

Result(type 8, 22 lea‘v‘es)-
JX a b CcX
( ﬂ

)3/2dx



Problem 158: Result more than twice size of optimal antiderivative.
J(dx)m(a+bx”+c1c2")dx

Optimal (type 3, 58 leaves, 6 steps):

bxl +n (dx)m C)Cl +2n (dx)m a (dx)]+m
14+m+n 1+m+2n d(1+m)

Result (type 3, 204 leaves):

1
(1+m) (l+m+n) (1l +m+2n)

(x(cm2 ()51)2+cmn ()/’)z—i-bmz)f’ +2bmnx" +2mc()51)2+c(x")2n tam?* +3amn+2an®+2x"bm

m (Incsgn(ldx)3 - Incsgn(Idx)2 csgn(ld) —In csgn(ldx)2 csgn(Ix) +1Imesgn(ld x) csgn(Id) csgn(Ix) —2 In(x) —2 ln(d))
2
+2bx"n +c (X) +2am+3an+b)/’+a)e 2

Problem 159: Unable to integrate problem.

J (dx)"
(a +bx" —i—cxz")3
Optimal (type 5, 595 leaves, 6 steps):
(dx)' " (b> —2ac+bex)
2a(—4ac-%b2)dn(a-%b#’+cx2"f
_(dﬂ1+mMu%?(L+m—4n)—5a#c(h+m—3n)+b4U-+m—2n)—bc@ac(2+2m—7n)—b2Ur+m—2nnx”
24° (—4ac+b2)2a’n2 (a+bxX"+cP™)
_ 1 (c(dx)1+mhypmgemn([l,1_+n1}[ 14—m-+n]’_ 2cX
28 (-dac+?)° 2d(1+m) 2 (b—Jdactt?) " " b— -4ac+b?

+m(2—3n)—3n+2#)+6a§c(1+m2+m(2—4n)—4n+3#)—8a%¥(1+m2+m(2—6n)—6n+8ﬁ)+b(2mﬂ2+2m—7n)

—b2(1+m—2n))(1+m—n)\/—4ac+b2))— ! (c(dx)1+mhypergeom[[l,

247 (—4ac+b2)5 /2d(1 +m)n2 <b+ ~4ac+b? )

(-o* (1+m

} . 2cx!
b4+ -4ac+b*

+m((2—6n) —6n+8n%)+b(2ac(24+2m—Tn) —b%> (14+m—2n)) (1 +m—n) -4ac+ b )j

1+m
n

(b4(1 +m?4+m(2—=3n) =3n+2n*) —6ablc(1+m* +m(2—4n) —4n+3n*) +8a*2 (1 +m?

[1+m+n
n

Result (type 8, 24 leaves):

J (dx)”
(a +bx" —i—cxz")3



Problem 160: Unable to integrate problem.

J ()"
Ja+bxX" + "
Optimal (type 6, 142 leaves, 2 steps):

l+m+n 2c¢x" B 2¢x" 2c¢x"

Ll J/H 2! /1+
22 " b—+ -4ac+b? b+\/—4ac+b2 b— -4ac+b* b+ dac+ b?

(dx)' " AppellF1

1 +m
n

d(1+m)Ja+bx"+c"

J (0"
Va+bﬂ+cf"

Result (type 8, 24 leaves):

Problem 161: Unable to integrate problem.

(dx)™
dx
J (a+bx" +c2")’ Z

Optimal (type 6, 145 leaves, 2 steps):

(dx)! ™ AppellF1 l+m 3 3 1+m+n 2c¢x" 2¢x" 2cx"
n 272

: , - 1+ 2ex 1+
" b—+-dac+b* b+ -dac+b* b—+-dac+b* b+\/—4ac+b2

ad (1 4+m)Ja+bx"+c"

(dx)™ &
J (a+b2" +e2n) 2

Result (type 8, 24 leaves):

Problem 162: Result more than twice size of optimal antiderivative.
2
J(ex+d)3 (a+b(ex+d)?+c(ex+d)*) dx

Optimal (type 1, 79 leaves, 4 steps):

A (ex+d)*  ab(ex+d)® | (2ac+b?) (ex+d)® | be(ex+d)'0 | P (ex+d)'?

+ + +
4e 3e 8e Se 12e
Result (type 1, 1313 leaves):
11 2 12 2 9 2 4 2 61 .10
M Px a2 1 Q7dec2+g(2ﬂwde;+b3)az+163de))x
12 10
(2582S+3d? (2(6cdP+b?)ce* +162d* L) + (2 (4cdPe+2bde) ce* +8(6cd* P +b)cde’)) x
9

+ - ((saed



+3d8e(2(6cdE+bP)cet +16EPS5) +3d (2 (dedPe+2bde) ce* +8 (6cE +bh&)cdd) +& (2 (cd* +bP +a)ce* +8 (4dcde

+2bhde)cdd + (6cd* & +b)*)) D) —I—%((d3 (2(6c? +bP)cd +162d25) +3de (2 (4edPe+2bde) ce* +8 (6cd® &

+b&)cdd) +3dE (2 (cd +bdP +a) ce* +8 (4cdPe+2bde) cdd + (6cdE +b)7) +& (8 (cd* +bd +a) cdd +2 (4cde

+2bde) (6cdP +be2)))x) +%((d3 (2(4cdPe+2bde)ce +8 (6cdE +bé) cde) +3d2e (2 (cd* +bd® +a) ce* +8 (4cde

+2bde)cdd + (6cd?E +bP)*) +3dP (8 (cd* +bdP +a)cdd +2 (4edPe+2bde) (6cd S +bP)) +& (2 (cd* +bd? +a) (6¢d* &P
1

+bP) + (dedPe+2bde)?) ) x0) + ?((cﬂ (2(cd+bdP+a)cd +8 (4cdPe+2bde)cdd + (6cd P +bP)) +3d%e (8 (cd* +bd

ta)cd? +2 (4dedPe+2bde) (6cdE +bP)) +3dP (2 (cd* +bd +a) (6c P +bP) + (dedPe+2bde)?) +28 (cd +bd

+a) (4edPe+2bde)) ) +%((d3 (8 (cd* +bd*+a)cdd +2 (dede+2bde) (6cd?P +b2)) +3d%e (2 (cd* +bd* +a) (6cd S

+b¥)+(4cfe+2bdd2)+6d¥(aﬁ+bd2+a)Mcfe+2bde)+é(aﬁ+bdz+ay)f)
(B (2(cd*+bd +a) (6cdP+bP) + (dcde+2bde)’) +6de(cd +bd +a) (Acde+2bde) +3dE (cd* +bd +a)’) P
3
(2d3 (cd4 —|—bd2+a) (4cd3e+2bde) +3d2e(cd4 + b d? —l—a)z)x2
2

+

+ +d& (cd4+bd2+a)2x

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

J(ex+d)3 (a+b(ex+d)?+e(ex+d)*) dx

Optimal (type 1, 124 leaves, 4 steps):

a (ex+d)* N b (ex+d)° N 3a(ac+b?) (ex+d)® N b(6ac+b*) (ex+d)'°

clac+b?) (ex+d)'? | 3bP (ex+d)™

4e 2e 8e 10e + 4e + 14e
N A (ex+d)to
16e
Result (type ?, 7549 leaves): Display of huge result suppressed!
Problem 164: Result is not expressed in closed-form.
J (ex+d)3 @
a+b(ex+d)?+c(ex+d)?

Optimal (type 3, 73 leaves, 6 steps):

2
barctanh[ b+2c(ex+d) ]
ln(a4—b(ex-Fd)zﬁ—c(ex—Fd)4) n J-dac+b?
4ce 2ce\/—4ac+b2

Result (type 7, 150 leaves):



(RS +3 R*dé+3 Rd*e+d®)In(x— R)
3 3 2 2 3
R=RooiOf(cd Z+4cdd B+(6ede1b2) 2+ldederrbde) Zted +hd+a) 2¢€ _R +6cde R +6cd e R+2cd +be R+bd
2e

Problem 165: Result is not expressed in closed-form.

1
J 2 4 dx
(ex+d) (a+b(ex+d)?+c(ex+d)?)
Optimal (type 3, 86 leaves, 8 steps):

b arctanh

b+2c(ex+d)?
In(ex+d) Inla+b(ex+d)*>+c(ex+d)?)

_ p i \/—4ac+b2
ae ae 2aey -4ac+b?

Result (type 7, 183 leaves):
(—ce37R3 —3,cdeziR2 +e(-3cd —b) R —cd’ —bd) In(x— R)

3 2 2 3
R=RootOf (¢ A Z+4cdd B+(6cd@+b2) 2+(4cde+2bde) Z+ed*+bd+a) 2¢8 R +6cdd R +6cd’e R+2cd +be R+bd
2ae
_¥mwx+@
ae

Problem 166: Result is not expressed in closed-form.
J 1
(ex+d)?(a+b(ex+d)>+c(ex+d)?)

dx

Optimal (type 3, 159 leaves, 5 steps):

arctan (ex+d) 2 e Je [ 1+ N E— 2 arctan (ex+d) 2 e Je [1 S — J2
/ 2 / 2
1 _ /b —4ac+b2 “dac+b /b-%d—4ac+b2 “dact+b

e(ex+d) a
2ae/b -4ac+b2 2ae/b-k«—4ac+b2

Result (type 7, 167 leaves):
(- RPcé —2 Rede—cd>—b)In(x— R)
3 p3 2 2 3
R=RootOf(c* ZA+4cd3 B+(6cd?2+be2) Z+(4cd3et+2bde) Z+cd4+bd2+a)zce _R +6Cdez—R +6cd e Rt2cd” +be R+bd _ 1
2ae ae(ex+d)

Problem 167: Result is not expressed in closed-form.

J (ex+d) &
2
(a+b(ex+d)>+c(ex+d)?)



Optimal (type 3, 227 leaves, 5 steps):

. _ 12
arctan (ex+d) V2 e [b+Lb)\/7
/b-—d—4ac+b2 J-dac+b’

4(—4ac+b2)e\/?\/b—\/ ~4ac+ b

arctan[ (ex+d) V2 e J<b2+4ac+b —4ac+b2)\/7
N \/b+\/—4ac+b2

4(—40u7-l-b2)3 /26\/?\/[74‘\/ ~4ac+b
Result (type 7, 322 leaves):
b X _ 3dbeX*  (3bd+2a)x  d(bd*+2a)
2(4ac—b2) 2(4ac—b% 2(4ac—b% Ze(4ac—b”
et tacdd P +6cd* R FAcd ex+ b +ed +2bdex+bd* +a

1
+4—e(

"R=RootOf(c# ZA+4cde3 B+(6cd2+be2) 2+ (4cd3e+2bde) Z+cd*+bd? +a)
(- RPbé® —2 Rbde—bd*>+2a)In(x— R)
(4ac—b*) (2¢8 R +6cdé® RP+6cde R+2cd® +be R+bd)

(ex+d) (2a+b (ex+d)?)
2 (—4ac+b2)e(a +b (ex+d)2+c(ex+d)4)

Problem 168: Result is not expressed in closed-form.

3
J (ex +d) w
(a+b(ex+d)?+c(ex+d)*)
Optimal (type 3, 91 leaves, 5 steps):

b arctanh b+2c(ex+d)2J
2a+b(ex-|-d)2 _ J-dac+b?
2(-d4ac+b)e(a+b(ex+d)?+c(ex+d)*) (-dac+2) e
Result (type 7, 275 leaves):
_ bex __bdx  bd+2a
2(4ac—0%)  4dac—0b* 2e(dac—b?) L,
ct P +4cdP P +6cdERr+4cd ex+bER +ed +2bdex+bd* +a 29( (

"R=RootOf(c# ZA+4cded B+(6cd2+be2) 2+ (4cd3e+2bde) Z+cd*+bd2 +a)



(- R—d)In(x— R)
(4ac—b*) (2¢8 R +6cdé® RP+6cde R+2cd® +bhe R+bd)

Problem 169: Result is not expressed in closed-form.

J (ex +d)? “
2
(a+b(ex+d)>+c(ex+d)*)

Optimal (type 3, 213 leaves, 5 steps):

\/?(Zb— -dac+b? )\/7

arctan[ (ex+d) \/7\/?

i (ex+d) (b+2c(ex+d)?) N Jb—Hact i
_ 2 2 4

2(-dac+b*)e(a+b(ex+d)>+c(ex+d)?) 2(—4ac+b2)3/2e\/b—\/m

arctan[ (ex+d) V2 Ve \/?<2b+ -4ac+b2)\/7
\/b+\/—4ac+b2

2 (<dac+12) e b+ dac 11
Result (type 7, 318 leaves):
céx 3dcex? (6cd2+b)x d(20d2+b)
4ac—b? 4ac—b? 2(4ac—b2) Ze(4ac—b2)
et +4cdP X +6cdP PR vdcdex+ bl +ed +2bdex+bd* +a

1
+E(

_R=RootOf (c* ZA+4cd3 B+(6cd22+be2) 2+ (4cd3e+2bde) Z+cd*+bd2+a)
(2 RPc+4 Rede+2cd*>—b)In(x— R)
(4ac—b*) (2¢e RR+6cde® RP+6cd?>e R+2c¢d® +be R+bd)

Problem 170: Result is not expressed in closed-form.

J' ex+d
5 dx
(a+b(ex+d)>+c(ex+d)?)

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

2
2carctanh[ bt2clex+td) )

—b—EC(ex—i-d)2 n J-dac+b?

2(-d4ac+b*)e(a+b(ex+d)>+c(ex+d)?) (-dac+12) e



Result (type 7, 269 leaves):

cex* 2cdx 2cd*+b
d4ac—b? 4ac—b? 2e(4ac—b2) +l c
ct P +4cdd P +6cdE X +4cd ex+bEP +ed +2bdex+bd* +a e (

"R=RootOf(c# Z4+4cded B+(6cd22+be2) Z+(4cd3e+2bde) Z+cdt+bd2+a)
(e R+d)In(x— R)
(4ac—b*) (2¢e RR+6cde® RP+6cd?e R+2c¢d® +be R+bd) )

Problem 171: Result is not expressed in closed-form.

J' (ex+d)

3 dx
(a+b(ex+d)?+c(ex+d)?)
Optimal (type 3, 319 leaves, 6 steps):

(ex+d) (b +2c(ex+d)2) n (ex+d) (b (8ac+b2) +c(20ac+b2) (ex+d)2)
4(-4ac+b2)e(a+b(ex+d)2+c(ex—|-d)4)2 8a(—4ac+b2)ze(a+b(ex+d)2+c(ex+d)4)

_ 2
arctan (ex+d) V2 Ve \/?[b2+20ac+ b(-S2ac+?b?) )\/7
\/b -4ac+b2 J-dac+v?

16a(—4ac+b2 \/b —4ac+b2

arctan[ (ex+d) V2 e J\/?[b2+20ac— b(—52ac+b2) j\/T
_|_

+

Jb+ Gact i V-dac+h’
160 (-dac+52)2ed b+ dact b

Result (type 7, 884 leaves):
( A (20ac+b2) X’ 72de (20ac+b*) x° 4 (4200 P d* +21 % cd® +28abe+2b°) ¢t
8(16a2c2—8ab20+b4)a 8(16a262—8ab20+b4)a 8(16a262—8ab20+b4)a

N 5¢de® (140a P d® +7b%cd®> +28abe+2b°) x* N A (700ald* +357 P d* +280abPd? +200° cd®> +36a> P +5ab>c +b*) X
8(16a2c2—8ab2c+b4)a 8(16a202—8abzc+b4)a
de(420ald* +2102 2 d* +280abPd> +206° cd®> +108a> P + 15ab*>c +3b%) 22
8 (16a>* —8ab*c+b*)a
(140 + T P d0 +140ab P d* + 102 cd* +108a*> P +15ab> cd? +3b%d> +16a°bec—ab®) x
8 (16a>* —8ab’c+b*)a
d20ald® +022d° +28ab?d* + 203 cd* +36a> P> +5ab*cd> +b*d* + 1642 bc —ab’) )/(ce4x4+4cde3x3+6cd262x2
Se(l6a2(:2—8abzc+b4)a

+

+

_|_




tdedex+bP 2 +cd +2bdex+bd +a)’ + 161 (
ae

_R=RootOf (c* ZA+4cd3 B4+(6cd22+be2) 2+ (4cd3e+2bde) Z+cd*+bd2+a)
(c? (20ac+b*) RZ+2cde(20ac+b*) R+20aFd? +b*cd> —16abc+b°) In(x — R)
(16a** —8ab?>c+b*) (2¢&® RP+6cde® RP+6cd?>e R+2c¢d® +be R+bd)

Problem 172: Result is not expressed in closed-form.

J (efx+df)’ @
a+b(ex+d)>+c(ex+d)*

Optimal (type 3, 79 leaves, 6 steps):
b+2c(ex+d)?

Pln(a+b (ex+d)> +c(ex+d)?) N J -4ac+b?
dce 2ceJ-4ac+b2

b f3 arctanh

Result (type 7, 153 leaves):
E D (RS +3 RPdé+3 RdPe+d)In(x— R)

3 3 2 2 3
R=RootOf(c Z+4cd B+(6c 2 4b2) Ptldcddet2bde) Z+cd +bd+a) 26€ R +6cdé R +6cde R+2cd +be R+bd
2e

Problem 173: Result is not expressed in closed-form.

| 1 :
(efx+df)2 (a+b(ex+d)*>+c(ex+d)*)
Optimal (type 3, 168 leaves, 5 steps):
arctan (ex+d)\/?\/? \/? 1++ \/7 arctan (ex+d)\/7\/? \/?{l—+ \/?
/ 2 / 2
B 1 _ /b-—d—4ac+b2 “4actb _ /b-%d—4ac+b2 “4actb
2
+d
aef (ex ) 2aqﬁ/b—wr4ac+b2 2aqﬂ/b+wr4ac+b2

Result (type 7, 173 leaves):

(—_chez—2_Rcde—cd2—b)1n(x—_R)
3 o3 2 2 3
R-RootOf(ch F+4cdB B+(6c2452) 2+(dcdetrbde) Z+edd+bd+a) 2¢€ R +6cdé R +6cde R+2cd +be R+bd
2j2ae

1
aef2 (ex+d)



Problem 174: Result is not expressed in closed-form.

| 1 -
(efx+df)2 (a+b(ex+d)?+c(ex+d)*)
Optimal (type 3, 312 leaves, 6 steps):
10ac—3b? B> —2ac+bc(ex+d)?
+
24 (—4ac+b2)ef2(ex+d) 2a(—4ac+b2)ef2(ex+d) (a +b(ex+d)2+c(ex+d)4)
arctan[ (ex+d) V2 Ve J\/?(3b3—l6abc+(—1Oac+3b2)\/—4ac+b2)\/7
\/b -4ac+b2
4a2( 4ac+b2 fz\/b —4ac+b2
arctan[ (ex+d) V2 e J\/?<3b3—16abc—(—10ac+3b2)\/ —4ac+b2)\/7
N \/b+\/—4ac+b2
4a% (-4ac+p?)’ fz\/b—i—J ~dac+b
Result (type 7, 1345 leaves):
] 2e
fza(ce4x4+4cdesx3 +6cd262x2+4cd3ex+bezx2+cd4+2bdex+bd2+a) (4ac—b2)
N cé b
2]2412 (ce4x4+4cde3x“’ +6cd2e2x2+4cd3ex+bezx2+cd4+2bdex+bdz+a) (4ac—b2)
_ 3dex’
jza(ce4x4+4cde3f +6cd262x2+4cd3ex+bezx2-I—cd4+2bdex+bd2+a) (4ac—b2)
3dcexr b?
2f2a2 (ce4x4+4cde3xg +6cd262x2+4cd3ex+bezx2+ca’4+2bdex+bd2+a) (4ac—b2)
_ 3xc?d?
fza(ce4x4+4cde3)c3 +6cd262x2+4cd3ex+bezx2+cd4+2bdex+bd2+a) (4ac—b2)
3xb?cd
2f2a2 (ce4x4+4ca’e3)c3 +6cd262x2+4cd3ex+b62x2+cd4+2bdex+bd2+a) (4ac—b2)
_ 3xbc
2f2a(ce4x4+4cde3)9 +6cd262x2+4cd3ex+bezx2+cd4+2bdex+bd2+a) (4ac—b2)
i x b
2f2a2 (ce4x4+4ca’e3)c3 +6cd262x2+4cd3ex+b62x2+cd4+2bdex+bd2+a) (4ac—b2)
B &
f2a(ce4x4+4cde3x3 +6cd2e2x2+4cd3ex+be2x2+cd4+2bdex+bd2+a)e(4ac—b2)
&Ebe

+
2]2412 (ce4x4+4cde3x“’ +6cdER +4cdex+bEP +cd +2bdex+bdz+a)e(4ac—b2)



3dbc
2f2a (ce4x4—i-4cde3x3 +6cd P +4cdex+bE P +cd +2bdex+bd2+a)e(4ac—b2)

db’ 1
2f2a2 (ce4x4+4cde3x3 +6cd P +4cd ex+bEXP +cd +2bdex+bd2+a)e(4ac—b2) 4f2a2e

"R=RootOf(c# ZA+4cded B+(6cd2+be2) 2+ (4cd3e+2bde) Z+cd*+bd2 +a)
(cé (10ac—3b%) R*+2cde(10ac—3b*) R+10ald® —3bcd* +13abc—3b%)In(x— R) \ _ 1
(4ac—bﬂ(20?_R3+6cdg_R2+6cfe_R+20d3+be;R+bd) ﬁ 2e(ex+d)

Problem 175: Result is not expressed in closed-form.

J (efs+df)* 0
(a+b(ex+d)?+ec(ex+d)*)

Optimal (type 3, 331 leaves, 6 steps):

£lex+d) (b+2c(ex+d)?) f2 (ex+d) (b(8ac+b?) +c(20ac+b?) (ex+d)?)
4(-4ac+b2)e(a+b(ex+d)2+c(ex+d)4) 8a( 4ac+b2) (a+b(ex+d)2+c(ex+d)4)
fzarctan (ex+d) 2 e Je b* +20ac+ b(—52ac+b2) J\/T

\/—4ac+b2
16a (-4ac+b?)* \/b J-dac+p?

_ 2

P arctan (ex+d)J2 < ]J? b (-52ac+b?)

2

N Jbt Gaci V-dacth

16a ( 4ac+b2 /b-kq—4ac+b2

Result (type ?, 4750 leaves): Display of huge result suppressed!

4 /b —4ac+b2

b +20ac—

JZ

Problem 176: Result is not expressed in closed-form.
efx +df

dx
J (a+b(ex+d)?+ec(ex+d)*)

Optimal (type 3, 145 leaves, 6 steps):

2
6c2farctanh bt2c(extd) ]
) f(b+2c(ex+d)?) N 3cf(b+2c(ex+d)?) B J -4ac+b?
4(—4ac+b2)e(a+b(ex+a7)2+c(ex+al)4)2 2(—4ac+b2)ze(a+b(ex+d)2+c(ex+d)4) (-4ac+b2)5/ze

Result (type ?, 2131 leaves): Display of huge result suppressed!

Problem 177: Unable to integrate problem.



J X C X
Optil[lal(type 6, 344 leaves, 10 Steps) .

3
arctanh b+2c(ex+d) ]
2\/?\/a+b(ex+d)3+c(ex+d)6
3e3J7?

3 3 3 3
dz(ex-l—d)AppellF] %’%’%,%’_ 2c(ex+d) - 2c(ex+d) J/1+ 2c(ex+d) 1+ 2c(ex+d)
N b—+-4ac+b®> b+ -dac+b? b— -4ac+b’ b+ -4ac+b?

e3\/a+b(ex+a’)3+c(ex+d)6
3 3 3 3
d(ex-i-d)zAppellF][%,%,%,%,- 2c(ex+d) - 2c(ex+d) j/1+ 2c¢c(ex+d) |+ 2c(ex+d)
B b—+ -4ac+b? b+ -dac+b? b—+ -4ac+b b+ -d4ac+b?

e3\/a —I—b(ex—l—d)3+c(ex+d)6
Result (type 8, 28 leaves):

e
Ja+b(ex+d)? +c(ex+d)°

Problem 178: Result more than twice size of optimal antiderivative.
J(z 300 (1+ (24307 + (2430)™) &
Optimal (type 1, 28 leaves, 3 steps):

(2 +3x)’ + (2 +3x)1 L2 +3x)%!
21 42 63

Result (type 1, 104 leaves):

mziﬂ 21 +2324522034 520 4 15496819560 1% + 65431015920 x18 + 196293047760 x17 + 444930908256 16 + 790988281344 15 + > 8197?1221203 ¥4

+ 1318314865122 x13 + 1269491970942 x'2 + 1015602174288 x'! + 677082445416 x!0 + 376174427616 x7 + 173635132896 x> + 66158154783 x’
+ 20588764518 x° 4+ 5149786572 x> + 1010576952 x* + 149902032 > + 15808800 x> + 1056832 x

Problem 179: Result more than twice size of optimal antiderivative.
2

J(2+3x)6(1+(2+3x)7+(2+3x)14) dx
Optimal (type 1, 46 leaves, 4 steps):
(24+3x)7  (243x)" (2+3x)21+(2+3x)28 (2 +3x)%
21 21 21 42 105




Result (type 1, 174 leaves):

17451466816 x + 7299544818384 53 + 6077684727888102 x5 + 197897276851452864 x5 + 202 7390758575 0924 |5 | 443569828128 22 + 87406679578680 *

17344958593049772048
5
+221699757548270194389 x'*4 4 94069263918929616324 x'3 + 3534290697929473864098 x2° + 2945285062308448290360 x'°
26506949038858918036881 5

7
+ 35454069480572048124 x'% + 11118121133111046 >4 + 126005372841925188 x> + 924039400840784712 x> 4 4928210137817518464 x°!
| 101849676181562048256 30 2625458326972530284475 o

+37727143432895007 x’ + 889942562270387136 x° + 872775774067455498528 x'© + +'0 +465517091041681015296 x1°

+2194577166014752240080 x'® + 1463104032160519033200 x'7 + +11821487501620716192 x!!

+ 67899784121041365504 x*° + + 437576396725285446564 27

5 14
+ 875152864622814086340 126 + > 84660010554271 771792 25 1 9708383223254096766840 24 + 3064515076512846852480 123
+ 3614565944605222108800 x*% + 1667718136599666569 3

Test results for the 27 problems in "1.2.3.3 (d+e x"n)”"gq (atb x"ntc x*(2 n)) p.txt"

Problem 2: Result is not expressed in closed-form.

dx

ex* +d
cxg%—a

Optimal (type 3, 518 leaves, 19 steps):

2 Axrd B2 T | (g7 +a(1447)VE) 27
alﬂxIE-%JE_

arctan

84’ /805 /3

1/8 1 /8 _
arctan| 26X+ a TN =NVD V(L (T V) ST
a B2+

847 805 /8

Jhnlal Agel A2 d Aa AT ) (cefa +a(1-yT) J7)
8 A5 A Ja—2y7

mla A A2 S AT T o) (cefT a1 —yT) JT)

Ral 85 /sm




5 1R 18/
arctan 2¢ " xta 2+42 (—eﬁ—l—d(l—ﬁ)\/?) 242
" alARIZ-—JE-
Ral 8BS /8
1/8 18
arctan 2¢ " xta 2442 (—e\/7+d(1—\/7)\/?) 242
al B /2_\/7

84’ /805 /R

nla' A 4cl A2+l /Sal/g\/2+ 2 x) [d+d 2 —ﬂJ
( 2 V2 Je _ln(a1/4+cl/4x2—c]/8a1/8\/2+\/7x)(-e\/;+d(l+\/7)\/?)

+

8a' B Bat2yT PIRAT AN NG

Result (type 7, 33 leaves):
D ( R*¢+d)In(x— R)

7
R=RootOf (¢ 7B +a) _R
8c

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

J ex* +d

A3 — b+ d?

Optimal (type 3, 261 leaves, 7 steps):

arctan[ xy2 Je Nelen arctanh[ xy2 Je Jﬁﬁ arctan[ xy2 Je Nelten
JV2dexh —J2deth JV2deth —J2deth JV2dexh +J2deth
2/ 2det bV 2deth —2deth 2/ 2det bV 2deth —2deth 2/ 2det bV 2deth +V2deth
arctanh[ /2 e ]\/? J2
JV2dexh +J2deth

2y 2detb JV2dexh +V2deth
Result (type 7, 54 leaves):
( R*¢+d)In(x— R)

( R=RootOf (2 B—b 74 +d2) 2 R7é— Rb
4

Problem 4: Result is not expressed in closed-form.



P+ &
B30 +1

Optimal (type 3, 293 leaves, 19 steps):

3 /4 3 /4
arctan —1+2—xl/4](3—\/?)1/421/4\/? arctan 1+2—x1/4](3—\/?)1/421/4\/?
(3+/5) N (3+/5)
20 20
w2222 A (3+yF)] /4+J?+1) (3-y7)" s SNE N m(2:2 422! 25 (3 +ﬁ)1/4+ﬁ+1) (3—J?)1/421 AT
40 40
3 /4 3 /4
arctan[—l +2—xl/4J (3 +\/?)1 /421 /4\/? arctan[l +2—xl/4] (3 -I—\/?)1 /421 /4\/?
N (3-V5) N (3-V5)
20 20
Cm(22 22 fy(3—y3)! /4+J?—1) (3447)" s SN N (22 +22! /4x(3—ﬁ)1/4+ﬁ—1) (3 +J?)1/421 SNES
40 40
Result (type 7, 41 leaves):
[ D (_R4+1)ln(x—_R)]
ReRootOf( B+3 A+1) 2 R +3 R

4

Problem 7: Result is not expressed in closed-form.

4
x'+1
— dx
ng—-4f4+1
Optimal (type 3, 101 leaves, 7 steps):
1/4 1/4 1 /4 1 /4
arctan[ 2 x J 23 /A arctanh[ 2 x J 23 /4 arctan[ 2 x J 23 /4 arctanh[ 2 x J 23 /4
+
4

E R _ V1+J3 _ V1+J3
43 —1 JV3 -1 4143 41+3

Result (type 7, 39 leaves):

Z (R*+1)In(x— R) ]
B-4 7A4+1) _R7_2_R3
8

( R=RootOf (

Problem 8: Result is not expressed in closed-form.

4
8 X +;1 de
x*—=5x"4+1

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



arctan{ L ] arctanh{ L ] arctan[ L ] arctanh[ L ]

J =63 +6J7 J =63 +6J7 V63 +6J7 J6J3 +6JT

Result (type 7, 41 leaves):

Z (R*+1)In(x— R) ]

[ R=RootOf( B-5 7Z4+1) 2_R7 - 5_R3
4

Problem 11: Result is not expressed in closed-form.

_.4
_ X t], dr
X =5x"+1
Optimal (type 3, 121 leaves, 7 steps):

arctan{ L ] arctanh{ L ] arctan[ L ] arctanh[ L ]

J-14y3 + 147 J-14y3 + 14T J14J3 + 147 J14JF +14y7

Result (type 7, 43 leaves):

Z (- R”*+1)In(x— R) J

( R=RootOf( B-5 74 +1) 2 R"—5 R
4

Problem 13: Result is not expressed in closed-form.

d+
dx

b
e

+ |[H]e

a
c+ —
x6

Optimal (type 3, 577 leaves, 15 steps):

1/3 _ 32
m(ZLAcbéx+<b—J—4ac+b2) ) bd—ce+—2d€a b d+bce]225
dx J -4ac+b?

2 /3
¢ 6 (b—Vdact?)
1/3 2 /3 _ 2
m(22ﬂczﬂx2—21ﬂclAx(b—v—4ac+b2) -+(b—J—4ac+b2) )[bd—ce+—2dca bdtbee 22/3

J-dac+b?
2 /3
12ﬁ/@(b—d—4ac+b2)

_|_




=4

1/3.1/3
1— 22 C X 1/3 ]\/?
—_ /- 2 _ 12
arctan (b V 4a3c+b ) [bd—ce+ 2dca—b d+bceJ22 /3\/?
4 J-4ac+b?

64 (b—Vdact? )2/3

1/3 - 24—
ln(21/3c1/3x+(b+ —4ac+b2) )[bd—ce—i— 2dcatbid bce]22/3

N -dgc+ b

2 /3
604/3(b+ —4ac+b2)
1 /3 2 /3 _ 2 g
(24282 0505 (b4l Facsrr)  + b+ aacts?) )[bd—ce+ Zdcatbd=bce ) /s
+ J-dac+b?
2 /3
1204/3(b+ —4ac+b2>
221/3c1/3x
- m]ﬁ
a ) : 2
arctan (b+ 4a3c+b) [bd_ce+ 2dca+b*d bce]22/3\/?
4 \/—4ac—l-b2

6c* /3 (b + -dac+b? )2/3

Result (type 7, 66 leaves):

D ((-bd+ce) R*—ad)In(x— R)

5 2
ﬂ + R=R00t0f( ¢+ Bb+a) 2—R C+—R b

c 3¢

Problem 14: Result is not expressed in closed-form.

d+ <
x4
dx
a b
ctxt g
X X

Optimal (type 3, 351 leaves, 9 steps):

1 /4.1 /4 _ 24—
arctan[ 2 —= 1/4J[bd—ce+ 2dcatbd bce]23/4
(-6—V2act+o?) V-dac+v?
3 /4
4c5/4(—b— —4ac+b2)
1/4 1 /4 - 2
arctanh 20Tt My 1/4][bd—ce+ 2dca+b°d bce]23/4
" (—b— —4ac+b2) V-dac+t?

40 /4(—b— ~dac+b? )3/4



1/4 1 /4 2
arctan[ 2L Al Ay 1/4J(bd_ce+2dca bd+bce]23/4
4 (-b+ —4ac+b2) V-dac+p
3 /4
48 (b +Vdac+)
1/4 .1 /4 _ 32
arctanh 2 ¢ 2 T {bd—ce+ 2dca—b d+bce]23 /4
N (-6 +/4act+s?) J-dac+?

Result (type

405/4<—b+\/-4ac+b2

7, 66 leaves):

)3 /4

2 ((-bd+ce) R*—ad)In(x— R)
7 3
dx | _R=Root0flc Z+b Z+a) 2 Rct RD
c 4c
Problem 15: Unable to integrate problem.
1
dx
J(d+eﬂ)(a+cf”)
Optimal (type 5, 150 leaves, 6 steps):
n n
cd xhypergeom 1,L l—i-L _cx2 ethypergeom 1, — 1+ ! ﬁ cex1+"hypergeom 1, L+n R 3 —l—L ,—sz
2n 2n a 4 n d _ 2n 2 2n a
cﬂaé+cﬁ) ¥+cf) Lﬂa¥+cf)(b+m
Result (type 8, 23 leaves):
1
dx
J(d+ef)(a+cf")
Problem 16: Unable to integrate problem.
J d+ex" dr
a—cx"
Optimal (type 5, 77 leaves, 3 steps):
n n
d x hypergeom 1,L s 1+L ) ex J ex1+"hypergeom 1, L4n > 3 +L ) ex J
2n 2n a I 2n 2 2n a
a a(l+n)
Result (type 8, 22 leaves):
J d+ex" dr
a—cx"

Problem 17:

Unable to integrate problem.



J (d+ex)’
(a +cxz")2

Optimal (type 5, 193 leaves, 7 steps):

5 ethypergeom[[I,L],[1+L],—cx2nj (—aez+cdz)(1—2n)xhypergeom([l,L},[1+L R sznj
x(cd? —aé +2cdex?) " 2n 2n a _ 2n 2n a
2acn (a+c™) ac 2d%cn
de(l—n)x1+”hypergeom[ 1, l+n]’[i+L]’_cx2”)
B 2n 2 2n a
2n(l+n)

Result (type 8, 114 leaves):
x(-2dee™¥ ¢ 44 — cd?) J2dee”1n Yen+2cd?n—2dee' c+aez—cd2dx

2acn (a+c(e”1“(X)) ) 2616n(a+c(e’llnm)2)

Problem 18: Unable to integrate problem.

(d+ex") (a+cP™)
Optimal (type 5, 558 leaves, 15 steps):
cx (d—ex") c&x(d—ex") cx(d(l—4n) —e(1—=3n)x")
2 2 T 22 B 2 2) 2 n
alad +cd®)n(a+c?") 2a(aé +cd®) n(a+clh) 8a’ (ae® +cd®) n* (a+cx?")
. n )
cde4xhypergeom 1,L , 1-|—L ,_cxz cd (1 —4n) (1 —2n) xhypergeom 1,L , 1—{—L ’_cxz
2n 2n | a 2n 2n a
+ 3 + 3 2 ,,2
a(aez—i—cdz) 8a (aez+cd)n
[ n
cdé (1 —2n)xhypergeom[ L 1+L ,—sz ) eﬁxhypergeom[ 1,l , 1+l i)
. ‘20 || 2n a I n n d
24% (ae2+cd2) n d(ae2+cdz)3
n n
ce5x1+nhypergeom[[1, 213 +L],—”‘2 ) ce(1-3n) <1—n)x1+"hypergeom([1, S I G )
2n 2 2n a _ 2n 2 2n a
a(ae2+cd2)3(1+n) 8a° (ad +cd*)n® (1 +n)
n
& (1 —n) x! T hypergeom| |1, L +n 3 —|—L , e’
2n 2 2 a

+ 2
a? (ae2 +cd2) n(l+n)

Result (type 8, 531 leaves):
]. 2( ( 70063 (nhl )3_36'2d2en(nhl ) +8acdezn("ln )2+ace3(nln ) +4C2d3 (nln(x))
8a’n? (aé —i—cdz)2 (a +c(e"1n(x))2)
+ e (M) _ 923 peMW S5yl end™ —gedd (M) — 2 (M) B 4 102dEn + 2 L 6acdn +acd® e MW

2




1
J&ﬁf(d+e&m )(<;+cf)(a+c(”m”y)
+8acen (&M ) +52 P en? ™ 42 P P n (10 )+®a A F16acd*En® —2acddnd'™Y — gt (10X ) +82d*n?
—2PPend™ 222 (M) _104cd?En—6Adn+acd P +FdY) dx

—a%ﬁg—acf))+

Problem 20: Unable to integrate problem.

(a-+cx2"¥7dx
(d +ex")
Optimal (type 6, 249 leaves, 8 steps):

n n n n
esz'z”(a —i—cxz”)pAppellF][l—l-zL,l —p,2+L, 23 _cx2 ) x (a + 2" ) AppellF](L 2, -p, 1 —}-L ot —sz ]
n

2n’ £ a 2n’ £ 7 a
n \P n \P
d4(1+2n)[1+”2J d2[1+”2)
a a
n n
2ex1+”(a+cx2")pAppellF1 1+n,2,—p,i L, ex ’_cxz
n 2 2n’ 2 a

d3(l+n)(1+

Result (type 8, 23 leaves):

a

cx2n )P

J (a +-cx2”)p dr
(d+ex")?

Problem 21: Unable to integrate problem.

n\P
(a-+cx2 1 du

(d +ex")
Optimal (type 6, 341 leaves, 10 steps):

n n
32x T2 (g +cx2n)pAppellF1 1+L,3, —p,2+L, ex ,—sz
2n 2n’ g2 a

n \P
& (1+2n) (1+ ‘”;2 )

n\P R 128
x(a+cx2 )AppellFI(zn,3, p,1+2n, 7

14+3n 3 1 1 e2x2” szn
A Fl - -
ex (a +cx?" ) [ppell [2 PR ,3,-p T P

ﬂﬁacén2("m”) — 32 A n? (”mx) +9acdd n? et

_chn

a

a

% +
d6(1+3n( ‘”‘2”) d3(1+‘”‘2n]p



n n
3ex! T (a4 cx") AppellF1 1+n,3,—p,é+L, Gt ’_cxz
2 2n’ g2 a
n \P
d“(1+n)(1+""2 )
a
Result (type 8, 23 leaves):
n\P
J(a-l—cx2 )3 de
(d +ex")

Problem 23: Unable to integrate problem.

a+bxX' 4"

J (d+ex)®

Optimal (type 5, 216 leaves, 5 steps):
1 2cx"

| 2 22
xhypergeom l’l , 14+ = - ZCde—bez—i- 262d +b €2 2C€(d€+bd) J
é+ " " b— -4ac+b’ J -4ac+b?
¢ c(b—yFactp?)
| ) 2 _ 2
shypergeom| |1, = | |14+, - 2ex” dede—pd 4 2P +2celaetbd) J
N " "1 b+ dac+p? J-4ac+b*

c(b+ -dac+b? )
Result (type 8, 68 leaves):

dx

é +J_ bW _ o geet™ oy 42 — o g?
c

c (a + petn +c(e”1nm)2)

Problem 24: Unable to integrate problem.

J (d+ex)’
3 dx
(a +bxX" +cxPm)
Optimal (type 5, 1674 leaves, 11 steps):
x(bzcd3 —2acd(-3ae2 +cd2) —abe(ae2 +3cd2) - (abze3 +2ace(-ae2 +3cd2) —bca’(3ae2 +cd2))x”)
2ac(—4ac+b2)n(a+bx”+cx2")2
2 _ _ 13 _ _ 12
8x(3bcd 6acld be&+3bce+c( 2Qace—b*e+3bcd)X") _ ; (x(abzgd(3a¥(1
acd (-4ac+b*)n(a+bx"+cx*") 2827 (~4ac+b2) n* (a+bx" +cxm)
—9n)—50#(1—3n))+4a%§d(8aez+cf)(1—4n)—2ab%§n+2a2b¥e(30f(2—3n)—5a¥n)—3ab%w(-3a¥n+md%
+bted(cd? (1 —2n) +6aén) +c(4a*Pe(-ad +3cd?) (1 =3n) —2ab*Sn—2abld(cd* (2—Tn) +3aén) +bcd(cd® (1 —2n)

_|_



1

; (xhypergeom[ [1, l}, {1 + l],
2a20(—4ac+b2) nz(b—\/—4ac+b2) " "

+6aén) —ab’ce(3ed> —ad (1+2n)))x")) +

- 2ex! ((l—n)(4a2cze(—aez+30d2)(1—3n)—2ab4e3n—2abc2d(cd2(2—7n)+3aezn)+b3cd(cd2(1—2n)+6aezn)
b—-dac+b
—abzce(3ca’2—aez(l—G-Zn)))+;(-2ab563(1—n)n+b4ca’(l—n)(cdz(l—2n)+6aezn)-|-8azc3a’(-3ae2

J-d4ac+b?
+cd?) (8n* —6n+1) —6ab?Pd(cd B —4n+1) —ad® (152> =10n+1)) +4d?bPe(Bced* (3n* —n+1) +a® (1972 —11n+1))

—ab’ce(3cd> (1 —n) +ad (30n* —=19n+1))))) + I (xhypergeom[[l,l},[l-l-l],
2a%¢( 4ac+b2) (b+ —4ac+b2) " "

- 2cx ((l—n)(4a2cze(—aez+3cd2)(1—3n)—2ab4e3n—2abc2d(cd2(2—7n)+3aezn)+b3cd(cd2(l—2n)+6aezn)
b+ -4ac+b
—abzce(3cdz—aez(1+2n)))+;(2ab5e3(l—n)n—b4cd(l—n) (ca’2(1—2n)—1-6616271)—8azc3a’(—3ae2
\/—4ac—i-b2
+cd?) (8n*—6n+1) +6ab?Pd(cd B3n*—4n+1) —ad (1522 =10n+1)) —4d?bFe(Bed* (3n* —n+1) +a® (1972 —11n+1))
+abdce(Bed> (1 —n) +ad (30> —19n+1))))) + ! (ez)chypergeom[[l,l],[l+l
c(-4ac+b2)n(b2—4ac+b —4ac+b2) " "
- 2cx! <—b3e(1—n)+b2(1—n)<3cd+e\/—4ac+b2>+bc(2ae(2—5n)—3d(1—n)\/—4ac+b2)—2ac(6cd(l—2n)
b+ -4ac+b?
—e(l—n)\/—4ac+b2>))+ 1 (ethypergeom[[l,l},[l-i-l},— 2cx ](
c(—4ac+b2)n(b2—4ac—b —4ac+b2) " " b ~4ac+b
—b3e(l—n)+b2(l—n)<3cd—e\/-4ac+b2)+bc(2ae(2—5n)+3d(1—n)\/-4ac+b2>—2ac(6cd(1—2n)+e(l
—n)\/—4ac+b2>))
Result (type 8, 1579 leaves):
1

—(x(BP PN 4P PP -3 dPn+308 bed en =3B dPen +4ad P (100)
2(4ac—b2)2 2 2(a+benln(x)+c( nln(x))z)

_b3c2d3( nlnx) —a b3e3( nlnx)2_4a2csd3 ( nlnx)) +2b5d3nenlnx _2b4cd3 (enln(x))2+4a4c 3 nln(x)_a3b2€3€nln(x)+24a3c2d3n
+12a*cd@ +5@ D cd® —abtd® — 12 e (V) +4ab P d (W) +apteddn (1) —dated ne MW +10d3 B2 n M
+4abed (W) + 1283 2d S (¢ 9)? 494 A d (M) — 1283 A ed ™ — 32 dE MY +3abt d e M +4abd cd WY
—ISaZbCZdezn(e”h”‘) —27a bzcdezn(enlnx) +54a2bPd*en ( "ln(x) —30bed@nd"™ £ 1222 b2 cdPend ™™ 1242 b e n ( "ln(x))3
+3623Pen (") —14ab 3P0 (1) 463 ben (M) — 2942 2B n (MM0) 43402 2 dPe (") + 603 2 d? en e M

— 623 dEnd ™ —32p2cdP (M) 22 b AP MY — 242 b PP e (M) — 1243 e nd MY +6abdcd? e (M)



+12a3bcdezenlnm—9a2bzcd2eenln(X)+4a3cze3n( 7 Inlx ) +2B3Fdn ( "lnm)3+3a2b363n(e”lnm) —a bzce3( "ln(x)
F1623Pn (M) — 21 2P edn+3ab*Pn—38302dé — 123 bede+3d b dPe+6d*bSn—24a*cdén)) +J

- 1 (—36a262d2en2e"1n(x +14abl P n?e" ™Y 1482 2 @ ene' ™Y — 184 b2 dP net MW
2(4ac—b2)2a2n2(a +be”1"(X)+c(e"1n(X))2)

+3abPed?ed™ 422 F - bR +4d3cF IV 2P S P e Y 33 @ en —3d2bPdEn +30a’bed?en
+18a2bcd@n? ™™ — 182 bedPne ™™ —3ab cdened ™™ — 3222 20 P2 +5abPcd® +24F FEPn+3b P n+12d° cd &
4Pl 22 p2 R 2t _ o p3 B2t ) 4 3223 et W) 433 Bt 12222 e L 40 AP 4160 b cdd n?

+6a°ben—2lablcdn—3a*b*deé —12d°bed>e —24a° cdén +3ab’ de) dx

Problem 25: Unable to integrate problem.

J (d+ex)’
(a—}-b;ﬂ’—i—cxz”)3
Optimal (type 5, 1165 leaves, 11 steps):
x (0P —2abde—2a(-ad +cd*) + (abe® —4dcae+bed?) X") " Ax(b>—2ac+bex?)
2a(-4ac+b*)n(a+bx" +cxz")2 ac(-4ac+b*)n(a+bx"+cx’")
+ 1 (x(2ab3cde—ab2c(aez(l—9n)—50d2(1—3n))—4a202(—aez+cd2)(1—4n)—4a2bczde(2
26120(-4czc—|-b2)2n2 (a+bX"+cP™)
—3n)—b4(cdz(1—2n)+2ae2n)+c(2abzcde—8a2c2de(l—3n)+2abc(cd2(2—7n)+aezn)—b3(cd2(l—2n)+2aezn))xn)
) — 1 1 1]’_ 2cx"
b

(xhypergeom[ [1, —}, [1 + —
2a2(—4ac+b2)2n2(b—\/ —4ac+b2) "

n
+2abc(cd2(2—7n) +aezn) - (cd2 (1 —=2n) +2ae2n)) +

[(1 —n) (2ab*cde—8d*Fde (1 —3n)
-dgc+b?
1

N -dac+b?

—8a2b62de(—3n2—n+1) —8a262(-aez+cd2) (8n2—6n+1) +2ab20(30d2 (3n2—4n+1) —aez(15n2—10n+l)))]J

(2ab3cde (1 —n) =b* (1 —n) (cd®> (1 =2n) +2aé*n)

- 1 (xhypergeom[[l,l],[l+l - 2ex! ][(l—n)(Zabzcde—Sazczde(l—fin)
2a2(-4ac+b2)2n2(b+ -4ac+b2> " " b+ -4ac+b?
+2abc(cd2(2—7n) +aezn) - (ca’2 (1 —=2n) +2ae2n)) +;(—2ab3cde(l —n) +b4(1 —n) (cdz(l —2n) +2ae2n)
J-4ac+b?

+8a2bc2de(—3n2—n+l) +8a2c2(—aez+cd2) (8n2—6n+1) —2611720(3(:012 (3n2—4n+1) —aez(ISnz—IOn—i-l)))JJ



& xhypergeom Ll - 2cx! (4ac(1—2n) — b2 (1 —n) —b(l—n)\/—4ac+b2)
L nj | n | 2
B b—+\-4ac+b
a(—4ac+b2)n(b2—4ac—b —4ac+b2>
& xhypergeom Ll - 2cx! (4ac(1—2n) — b2 (1 —n) +b(1—n)\/—4ac+b2)
oLy [ dae + b2

a(—4ac+b2)n(b2—4ac+b —4ac+b2>
Result (type 8, 1189 leaves):
- 1 ()c(—4a4062 +4P PP+ PN —36a2bFden (&M )) —8a*b cdene™™ — 203 beden
2 (dac—12) @2 (a4 b 4o (&0)2)>

+2d2bden+6a*bPn (e 7 InCx )3—24a2c3den( 1 In(x ) +14abd*n ("ln ) +9a%b%cén ( "lnm)z+29ab262012n(e”ln()”)2
—2ab*Pde( ”h”C)) +10a3bened™Y 403 Fdene™™ + 22 2P ne'™™ 4 164 2hPde ( "lnm)2+12ab3cd2ne"1n(x)
_4ab3cde(nln(x)) +6a bzcdeenln(X)—2b3czd2 (nln(x) 16(1263d2 (nlnx)) +8a2C3de(nln ) —4abc dZ(Vlln))
—4p*cd*n (”IDX)) +2a2 0P Ene'mW 4 2 p2 e ( "ln(x) —9ab**d*( ”h”C)) 4 bl 48B3 2dee MM — 24 ptdeet W)
—dab e L PR En 42122 cdn —3ab*d*n+8aPbede—2a*bPde+ b A d* (' ) — 432 ”ln)”) +4a*3d( "lnm)z

— 25 @ "M Lot P (e"ln(x) + P A 48t e n —248 AP+ PP —5a? bzcd2+ab4d2))

3

J 2 ; o (4d el +0 P +4d P d’ —5ab ed +2abPcdend "V —20a*beden +2ab den
2(4ac—02)an? (a+beM ¢ ( nlnm) )

—6a*bedn?dMY 4242 Pden? ™Y —14abF 2" 46 b ned™ —3222dend ™ 4 18ab A d* nd' M —24p% cd e MW
+2b3 cd? n? M Inlx 3b3cd2ne”h”C)+8a252dee"1n(x 4abl '™ _2apdde+d? P En+21ab’cd*n +8a*bede — 16ab® cd® n?
+ 03I 13022 AP 1200 P PV E 8P cdn —24a* A dPn —3b4dPn) dx

Problem 26: Unable to integrate problem.
3
[(a+ex) (atb0+eny

Optimal (type 6, 574 leaves, 10 steps):
+l,-p, -p,2+l,- 2ex )~ 2
" " b— -4ac+ b b+ -4ac+b*
p p
(l+n)[1+ 2ex” ] [1+ 2ex”
b+

b—+ -4ac+b J -4ac+b?

3dex! T (a 4+ bx" + cx2) AppellFi




3 T2 (a4 b+ e dppellFl| 2 + L, p, p 3+ L, - 2cx! , - 2cx J
N " " b—S-dac+p? b+J-dac+b
P P
(142m) |1+ 2cx! 1+ 2cx!
b—+ -4ac+ b b+ -4ac+ b
e3x1+3"(a—i—bﬂ’—i—cxz")pAppellF] 3+l,—p, —p,4+l,— 2ex! , 2ex
N " " ob—J-dac+b> b+ -4ac+b?
P P
(1+3n) |1+ 2ex” 1+ 2ex!
b—+ -4ac+ b b+ -4ac+ b
d3x(a+bﬂ+cx2”)pAppellF1[l,—p,—p,1+l,— 2ex! , - Zex” )
n " " b—+ -4ac+b* b+ -4ac+b?
p p
|+ 2cx’ |+ 2cx!
b—J—4ac+b2 b++-4ac+b?

Result (type 8, 28 leaves):
J(d+exn)3 (a+bx" +cxm) dx

Problem 27: Unable to integrate problem.
J(d+exn)2 (a+bx" +cxm) dx

Optimal (type 6, 423 leaves, 8 steps):

2dexl+"(a+bx"+cx2”)pAppellF1 1+%,-p,-p,2+l,— 2¢x" - 2cx"
b— -4ac+b* b+ -4ac+b?
P P
(1+4n) [ 14 — 22 L4 2ex
b—\/-4ac+b2 b+ -dac+b*
A2 (a+ b+ @) appettFi| 2+ L, p 3 L2 2cX
+ " " b—J-dac+p* b+ -4ac+h?
p P
(1+2n) |1+ 2cx! - 2cx"
b—\/—4ac+b2 b+ -dac+b*
x(a+bxX"+cx2") AppellFi l,-p, —p,1+l,- 2ex! - 2cx” J
+ ! " b=V dac+ 2 b+ dac+i
P P
b—\-4ac+b? b+ -4ac+b*

Result (type 8, 28 leaves):



J(d+exn)2 (a+bx" +cxm) dx

Test results for the 46 problems in "1.2.3.4 (f x)"m (d+e x"n)"g (atb x"n+c x* (2 n))"p.txt"

Problem 5: Result is not expressed in closed-form.

Jx“’(eyé +d)

dx
e b +a

Optimal (type 3, 577 leaves, 14 steps):

1/3 - 2,
ln(21/3c1/3x+(b—\/-4ac+b2) )(cd—be+ Zacetbe de]22/3
J-dac+b?

ex

2 /3
¢ 6c4/3(b—\/—4ac+b2)
1/3 2 /3 _ 2,
ln(22/362/3x2—21/3cl/3x(b—\/—4ac—l—b2) +(b—Vaac+p?) )[cd—be+ Zacetbe—bed |, /s

N -dac+b?
2 /3
12 /3 (b—\/ -d4ac+b? )

1/3.1/3
1 — 22 C X 1/3 ]\/T
_ /- 2 _ 2
arctan (b V 4a3c+b ) [cd—be—i— 2ace+be bcd}zg /3\/?
_ J-4ac+b?

6t /3 (b—\/ ~4ac+b* )2/3

1 /3 22
(2 4 Ayt (b+Jdactrs?) )[cd—be—i—zace be+deJ22/3

J-4ac+b?

6t /3 <b+ -dac+b? )2/3

1/3 2 /3 _ 2
111(22/36'2/3)(2—21 /301 /3x(b+ -4ac+b2) +(b+ —4ac+b2) )[cd—be+zace betbed 22/3
- J -4ac+b?
2 /3
1287 (b+V4act+?)
1/3.1/3
| — 22 c X 1/3]‘/T
- 2 _ 12
arctan (b+ 4a30+b ) [cd—be+ 2ace—Db e+bch22 /3\/?
_ J-dac+b?

6 (b+Vdacti? )2/3

Result (type 7, 66 leaves):



D ((-be+cd) R —ae)ln(x— R)

s 2
ex | R=RootOf( e+ Bb+a) 2 Rc+ R°b

_|_

c 3¢

Problem 6: Result is not expressed in closed-form.

x(exﬂ’ +d)
ch6+b)c3 +a &

Optimal (type 3, 490 leaves, 13 steps):

ln(zl /3 /3x+<b— /-4ac+b2)1/3) (6+M]21 /3

J-4ac+b?

_|_

+

62/ (b—J4act i )1 7
w2252 2805 (h—dFacs) "+ (b-Jaaesr)”)

-be+2cd 5l /3

e+
J-4ac+b?
1/3
12c2/3<b—\/-4ac+b2)
13 1/3
| — 22 c X 1/3]\/T
_ /- 2 _
arctan (b 4a3c+b ) oy “bet2cd 5 ENEY
J-dac+p?
1/3
6c2/3<b—\/ —4ac+b2)
1/3 _
(21 e Ayt (b yThacast) ) (o4 Lez2ed Yo/
J-4ac+b?

62/ (p+yaaerr) ”

ln(22 BRBR2 /3 /3x(b+ -dac+b* )1 /3+ (b+ ~dac+b? )2/3) {e"'

be—2cd 21/3

12275 (b + —4ac+b2)1/3
1 - 221 Bl Ay 1/3]\/T
arctan (b+ —4ac+b2) e+M 21/3\/T
3 [Fact it

6c2/3<b+ “dac+b? )1/3

Result (type 7, 48 leaves):



z ( R*¢+ Rd)In(x— R)

5 2
[ R=RootOf( ¢+ Bb+a) 2 Rc+ R
3

Problem 7: Result is not expressed in closed-form.

ex +d
cex® +bX3 +a
Optimal (type 3, 490 leaves, 13 steps):

1/3 _
1n(21/3c1/3x+<b—\/-4ac+b2) )(€+M]22/3
“4ac+b
2 /3
6c 3 (b—Vdact?)

1/3 2/3 -
ln<22/3c2/3x2—21/3c1/3x(b—\/—4ac+b2) +(b—\/—4ac+b2) ) e—l—M 22/3
- J-d4ac+b’
2 /3
12c1/3<b—\/-4ac+b2)
13 1/3
| — 22 c X 1/3]\/T
arctan (b—,—4ac+b2) 6+M 22/3\/T
_ 3 J-dac+p?
2 /3
601/3<b—\/—4ac+b2)
1/3 _
ln(21/3cl/3x+(b+ —4ac+b2) ) —i—M 22 /3
J-4ac+b?

6c! /3 <b + -dac+b? )2/3

ln(22/3cz/3x2—21/3cl/3x(b+ —4ac+b2)1/3+(b+ —4ac+b2>2/3) [e+M 22/3

- J -dac+b
12872 (b +V4act+? )2/3
1 - 221 A A 1/3]\/T
arctan (b+ —4ac+b2) e+M 22/3\/T
) 3 IEreTa
601/3<b+ “dac+b? )2/3

Result (type 7, 46 leaves):



[ > (Re+d)In(x— R)
5 2
R=RootOf( Z0c+ ZBb+a) 2 RPc+ R°b

3
Problem 8: Result is not expressed in closed-form.
ex’ +d
x2(0x6+bx3 +a)

Optimal (type 3, 517 leaves, 14 steps):

1/3 _
cl/31n(21/361/3x+(b—\/-4ac+b2) )(d+M)2]/3

_JL_+ \/-4ac+b2
1 /3
e 6a(b—ydactp?)
1/3 2 /3 -
clAhKZZAczﬂxz—ZlAclﬂx(b—d—4ac+b2) -+<b—d—4ac+b2) )(d+~—2ﬁiiﬁé; 21/3
- J -4ac+b?
1/3
12a(b—v—4ac+b2)
1/31/3
| 22 c X — JJ?F
¢! /3 arctan <b—v—4a3c+b2) d+M]21/3\/?
i J -4ac+b?
1/3
6a(b—d—4ac+b2)
1/3 _
c1/31n(21/3c1/3x+(b+ dac+?) ) d+-24e=bd Yy,
4 J-4ac+b?
1/3
6a(b+v—4ac+b2)
1 /3 2 /5 —
clAhKZZACZAxZ—ZIAclﬂx(b+ —4ac+b2> -+<b+ —4ac+b2) )(d+——£ﬂg—2i— 21/3
- J -4ac+ b
1/3
12a(b+ —4ac+b2)
1/3.1/3
| — 22 c X 5 JJ?T
¢! /3 arctan <b+ —4a3c+b2) 44 _2ae—bd 2 AT
4 J-dac+b?
1/3
6a(b+ —4ac+b2)

Result (type 7, 69 leaves):



D (cd R*+ (-ae+bd) R)In(x— R)

5 2
_ R=RootOf ( ¢+ Bb+a) 2_R C+_R b d
3a xa

Problem 9: Result is not expressed in closed-form.

J ex’ +d
X (cx6+bx3 +a)

Optimal (type 3, 517 leaves, 14 steps):

1/3 _
2l Al At (b aact i) ){d+M
JAact it

2 /3

d
B - 2 /3
20 6a(b—Vdact?)
/: /: _
52/31n(22/362/3x2—21/301/3x(b—\/—4ac+b2)1 3+<b—\/—4ac+b2 )2 3) (d—l—M 22/3

_|_

J-dac+b?
2 /3
12a (b—\/ ~dac+b? )
JJT

79l /36,1 /3x

N N
c2/3arctan <b_ —4ac+b2)

3

d+ -2ae+bd ]22/3\/?

N; -dgc+b?

_|_

6a (b—\/ ~4ac+b* )2/3

2/l e Byt (bt —4ac+b2>1/3) _2ae=bd 35/

d+

N -dac+ b

6a (b + -dac+ b )2/3

/: Ve _
02/31n(22/302/3x2—21/301/3x(b+ —4ac+b2>l 3+<b+ ~4ac+b? )2 3) (d+2ae—bd 22/3

J-4ac+b?

+

124 (b+ ~dac+b? )2/3

22! /3c1 /3x =—
cz/3arctan <b+ -dac+b )
3

2ae—>bd

22/3\/T

d+

4 N -4ac+b?

6a (b+ ~dac+b? )2/3

Result (type 7, 67 leaves):



Z (—_R3cd+ae—bd)ln(x—_R)

5 2
d_ | _R=RootOf( Zc+ Bb+a) 2 Rct+ R°D

_2ax2 3a

Problem 11: Result is not expressed in closed-form.

J -3+ 1
|
Optimal (type 3, 289 leaves, 13 steps):
1/3
1+ 22 x1/3 \/T
arctan (-1/3) (I—\/T)22/3 1/3
] 3 (2 4+ (1-1y3) ) -1y3) 22~
6(1-1y3)" 18(1-1/3)""
(22/3x2+21/3(1—l\/—) v (1 -1y3)’ )(3—1JT)22/3 w2 A s (141y7) )(3+1J_ 22 /3
(1—1\/_)2/3 18 ( 1+1\/_2/3
21/3

l+ ——#

3
(1+1J_ ] 2 s
(2242420 A2 (141y3) P4 (141y3)° 7)) Gy 2 A o (1+y7) 2

36(1+1JT)2/3 6(1+IJT)2 7

Result (type 7, 43 leaves):

(- R*+1)In(x— R) ]

5 2
[ R=RootOf( 26— B +1) 2 RP— R
3

Problem 12: Result more than twice size of optimal antiderivative.
5/2
J(e)9+d) / (cx6+b)9+a)dx
Optimal (type 4, 321 leaves, 6 steps):

30d (667 —58bde+16cd) x (exd +d)* +2(667ae2—58bde+16cd2)x(ex3+d)5/2 2 (-29be+8cd)x (ex +d) /2
124729 & 11339 & 667 &

2ext (exd +d) L 542 (667a —58bde+16cd?) xiex’ +d
29e 124729 &

+



+ ! [5433 AP (667Tad —58bde+16cd®) (d' /3

1 3 1 /3 1/3
1247297 /3 o3 +d/ d 2 (d " +el Px)
D Bavd A (144T))

e /3 1A (1 = N WAL 3
+e1/3x)EllipticF[ /x+d/(1 J/3) IJ—HIJ(JfJFJzT]/d d B Pt S x22
3x+d1 3(1+‘/—) (el/3x+d1/3(l+ﬁ))

Result (type 4, 1069 leaves):

7 2
28 x \/1;163 +d 4 Tadex*Jex’ +d 4 106 2 xyex’ +d _ 1 541453 (—dez)l/

a

187 187 187e\/ef’ +d
1/3 1/3 1/3
O o
(-a?)' " 3 ( dez)1/3 LA de2)1/3
1/3 1/3
T/3 /3 de2 _ Y3 () )\/?e
_1[x+ (-a2)'” | 1/3 (-d2) ] e J3 e
e e EllipticF ( -de ) R
(-ae)'”? 3
1J3 (-d&2)' " 2230 e +d | 98dex’Jex +d | 974t e +d | 1628 xyex +d
1/3 1/3 +b 23 + 391 + 4301 + 4301 e
[ 3(-d?) 7 13 (-d&) ]
2e 2e

1 1/
+ 108143 (-dé&)
43012 ex’ +d




3/I[x+ (d2)'” 13 (-d&) 3)”6 o de2)1 ’

2e 2e
(-d&)'” 3 (-4) LA r( dg)1/3
d€2 1/3 \/—( d€2)1 3)
J3e
_I[H (-d?)' 7 1/3 (-d&)' 3] JTe J_/ YR
Ze Ze EllipticF ~dJ ) ,
(-ae)' ;
13 (-a?)' L] 28 el +d | 12dex® e +d | 15625 Jex +d | 81085 eX +d
[ (-a2)' " .\ 13 (-a2) 3 ¢ 29 667 11339 124729 ¢
2e 2e
1296 d*xexX +d 1 8641 T (-d2) '/
124729 & 124729 &\ ex +d
/1[x+ (-d2)'” 13 (-d?) 3)ﬁe o dez)l ’
3 2e 2e
(-a2)' 3 ( de2 LA J_( de2)1/3

e 2e

(-a2)' " 3

dez 1/3 \/—( deZ)l 3 )
J3 e
B (-aA)'?  1J3 (-aP)'”? J—/ 2e
/ I[x+ 2 " ]\/Te EllipticF dez)l/3 ,



Problem 13: Result more than twice size of optimal antiderivative.

ch6 +bX +a
(ex +d)* "2
Optimal (type 4, 226 leaves, 3 steps):

Z(aez—bde+cd2) 2cx\/exq’+d
3dé\exd +d 5¢

1

e! /3x+d1 /3(1—\/T)

2 (16¢d® —5e(ae+2bd)) (d' 3 +e' /3 x) EllipticF :
( el/3x+d1/3(1+\/T)

T Ay /2
45de7/3\/ex3+d/ d (d 7~ +e Px)
(¢ Brxva 2 (14y7))°

(\/?+\/7)/d23 AP ) 33/4]
22 (et A1 +yT))

13 +21

Result (type 4, 933 leaves):

2x 1 1/
a - 213 (-d&?)
3d (x?—i-i)e 9de\/ex3+d

e

2e 2e

(-a2)' 3”13 (ad)'
2e 2e

3/1[x+ (-a2)'” Y3 (-a2) 3)@ S




e 2e ez)l/3
(—d€2)1 /3

dezl 13 (dA)' "
J3e
e i A
EllipticF

(cae) ” ol - 2 — 417 (a)'/
/e[—3(_d )13 +Iﬁ(—de2)l/3] 1 ()g+i)e 92 Jex +d
2e

2e e
3\/I[x-l— (_dfe)l 3 - I\/?(;iez)l 3)\/Te x——( dez)l 3
(-a)' " s (a2) A E dg)1/3
dezl 13 (-ad)'”
J3e
—I[x—i— (-a?)' " 13 (-dé) 3Jﬁe J—/ 1/32e )
2e 2e EllipticF d a )
(_dez)1/3
/3 (-dé)' " . 2dx L 2xfed +d 1 21T (-dé
/e[-3(_d )13 N Iﬁ(—dez)l/3j 12 (x3+£Je 5¢& 453 exd +d
2e 2e e
3\/I[x-l— (_dfe)l 3 - I\/?(;iez)l 3)\/Te X — (—dej)l 3
(-ad)' " 3(-dd)' 13 (ad)' "

2e 2e

)1/



dezl > 13 (-ad)' 3)”@

(-d#)' 7 13 (-d&)' J—/ 2e
—1|x+ + V3e /
J EllipticF (-d a ) 2

2e 2e
(-a)' " 3

3 (-d&)' "

3(d?)'” 1T (ad)'
2e 2e

Problem 14: Result more than twice size of optimal antiderivative.
6
Jm:+bfj£(h
(e)c3 +d)
Optimal (type 4, 282 leaves, 4 steps):
2(ad —bde+cd®)x 2(-13aé® —2bde+17c¢d*)x | 2(91ac® +14bde+16cd”)x

- +
154 (exd +d)° 13522 (e +d)° 4058 e 1d
+ ! [2 (91aé +14bde+16¢d) (d' /3

13 1 /3 1 /3
1215d37/3\/ex3+d/ d 2 (d 7 +e 7x)
(¢ Brxva 2 (14y7))°

1/3 13 (1 _ 2 /3 T/3 173 3
+el/3x)EllipticF{ x+d 2 (1-73) I\/——i-ZIJ(‘/F—I—‘/TJ " —d xt e D2 5
Vxvd A(1443) 2 2 ( Axvd A (14+45))°
Result (type 4, 1094 leaves):

2xfex’ +d | 26xJexX +d 182x 1 182147 (-42) '/

15de3()9+§)3 135d262(x7’+§)2 405 &3 (xurg)e R15deex +d




3/I[x+ (d2)'” 13 (-d&) 3)”6 o de2)1 ’

2e 2e
(-d&)'” 3 (-4) LA r( dg)1/3
d€2 1/3 \/—( d€2)1 3)
J3e
T/3 T/3 Je
-1 (x+ (-de) + /3 (-de) ] J3 e ‘/—/ e2)1 /3
Ze ( 62)1 7 e EllipticF d R
-d
13 (-a?)' . 2x e +d 4xer +d 28x
3(-d?)' 13 (-a)' o i 3 i d
[ - n Y 15 (x3+ ] 135de (’PJFZ) 405 o P (x"—}-;)e
1 1/
— 2813 (-dé&)
12152 ex’ +d
/1[x+ (-d2)'” 13 (-d?) 3)ﬁe o dez)l ’
3 2e 2e
(-a2)' 3 ( de2 LA J_( de2)1/3

e 2e

(—de2)1/3

de213 1F(de2)13)ﬁe
_ (-a2)' 7 13 (-ad)' " 3 2e
/ I[x+ 2 " ]\/Te EllipticF dez)l/3 ,



1J3 (-d&2)' | 2dxdedvd  saxfed+d | 32x
[3<—de2)”3 Im—de2>‘/3) se(ead) msa(prd) wsea (e d)e

- ! 213 (-a) '/

12158 dJex +d

1/3 1/3 1/3
3/1[x+ (—d;z) 13 (-dé) ]m o de2>
e 2e
(-a)' " s (a2) 1A u—( dg)1/3
dezl P13 (dé) 3)ﬁe
i} T /3 i} T /3 Je
—I[x+(d§26) +I‘/T(2iez) J\/?e V3 (—de2)1/3
7 EllipticF ,
(—d€2)1 3 3
13 (-d&)' 7
e[_3(—d )1/3+1ﬁ(-de2)1/3j
2e 2e
Problem 15: Result is not expressed in closed-form.
sz(ex4+d) dr
exB+bx* +a
Optimal (type 3, 291 leaves, 7 steps):
1 /41 /A _ 1 /4.1 /4 _
arctan 2 ¢’ X T/ e+—be 2cd 21/4 arctanh 2 ¢’ X T/ +—be 2cd 21/4
<—b— -4ac+b2) V -4ac+b’ <—b— -4ac+b2) V-dac+b?
1 /4 1 /4
434 (-b—dac+) 434 (-b—Jdac+v)



1 /4 1 /4 _ 1/4 1 /4 _
arctan 20 /% My 1/4J(e+ be+2cd J21/4 arctanh[ 20 x )1/4J(e+ be+2cd ol /4

4 (-b+ -4ac+ b V-4ac+b? (-b+ -4ac+b? J -4ac+b
1/4 / 1/4
434 (-b+Vdac+) 434 (-b+Vdac+b)
Result (type 7, 50 leaves):
[ D ( RPe+ R?d)In(x— R) J
7 3
R=RootOf( Bc+ Z4b+a) 2 Rct+ R b
4

Problem 16: Result is not expressed in closed-form.

4
Sex %;? dr

cx® +bx"+a
Optimal (type 3, 291 leaves, 7 steps):

1/4.1 /4 _ 1 /4.1 /4 —
arctan 2 €2 T/ 6+M 23 /4 arctanh[ 2 ¢ T/ 6+M 23 /4
(-b—J4actt?) J-dac+p’ (-6—y2act+o?) J-dac+b
3 /4 3 /4
4CLA(‘b— —4ac+b2) 401A(—b— -4ac+b2)
1 /41 /4 _ 1/4 1 /4 -
retan 2 A Ay 1/4)(e+ be+2cd ]23/4 arctanh{ 2l Al Ay 1/4)(e+ be+2cd ]23/4
(—b+ —4ac+b2) V-dac+b’ (—b+ —4ac+b2) JV-4ac+p’
a 3 /4 3 /4
4c! /4<—b+ —4ac+b2) 401/4(—b+ —4ac+b2>
Result (type 7, 46 leaves):
[ D ( R*¢+d)In(x— R)
3
R:RootOf( 78 ¢+ Z4b+a) 2_R7C+_R b
4

Problem 17: Result is not expressed in closed-form.

ext +d
8 4 dx
xz(cx +bx* +a)
Optimal (type 3, 312 leaves, 8 steps):

1/4 1 /4 _ 1/4 1 /4 _
Cl /4arctan 2 ¢ X W ] d+ M 21 /4 Cl /4arctanh 2 ¢ X W J (d_|_ M 21 /4
od (—b— -4ac+b2) V-4ac+ b i (-b— —4ac+b2) V -4ac+ b’
xa 1 /4 1 /4
4a<—b— —4ac+b2) 4a(—b— —4ac+b2)



1/4.1 /4 _ 1/4.1 /4 _
cl/4arctan 2 ¢z /4 [d+—2ae+bd 21/4 cl/4arctanh 2 ¢z /4 d+—2ae+bd 21/4
(-b+ -4ac+b2> V -4ac+b? 4 <-b+ -4ac+b2) V-dac+p’
1 /4 1 /4
4a(—b+ —4ac+b2) 4a(—b+ —4ac+b2)
Result (type 7, 71 leaves):
D (cd R+ (-ae+bd) R*)In(x— R)
7 3
__R=RootOf( Bc+ 74 b+a) 2 Rct RD _i
4a xa
Problem 18: Result is not expressed in closed-form.
_4
J 8x jl dr
X —=x"+1
Optimal (type 3, 307 leaves, 19 steps):
el VB VT
2 2
AN 5 aZN(E w7 T 5L
6
In| 14— - - In| 1422+ - - e
“[ "[2 2)][2 6)_“( x(z 2))[2 6)_ 2 "2
8 8 4[u__6)
2 2
6 2
2 ND _NZ
X+ 5 5
arctan
J6 V2 ln(l+x2—x(—6+—2J][—2+—6J 1n[1+x2+x[ﬁ+ﬁ])(‘/7+ﬁj
4 2 2 _ 2 2 2 6 4 2 2 2 6
8 8
4[u__6J
2 2
Y et VO L V2
2 2 2 2
arctan arctan
Jo _J7 Jo _J7
4 2 2 _ 2 2
3y2 6 3y2 6
4| —— + — 4| —4/— 4+ —
[2F ) [2F

Result (type 7, 43 leaves):




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

c b 2

at+— +— | (ex+d)
2  x

dx

Optimal (type 3, 335 leaves, 7 steps):

_(2ad+be)x | 2 4 & N d* (3ad® —e(4bd—5ce)) In(ex +d)
e 2aé A ad* —e(bd—ce)) (ex+d) e4(ad2—e(bd—ce))2
(b4d2—2b36de+4ab62de+acz(adz—cez)—bzc(3ad2—cez))ln(ax2+bx+c)

24 (aa’2 —e(bd—ce) )2

+

(b5d2—2b4cde+8ab262de—4azc3de+abc2 (5ad2—3cez) —b3c(5ad2—cez))arctanh{

@ (ad2 —e(bd—ce) )2\/ ~4ac+b?
Result (type 3, 942 leaves):

2 2dx _ bx N n(ax? +bx+c)d*?  3n(ax +bx+c) b ed® | 2In(ax +bx+c)blde In(ax?> +bx+c) &

2xa+b J

J-d4ac+b?

_|_

2a¢ ae aé 2(ad2—bde+ce2)2a 2(ad2—bde+cez)2a2 (adz—ba’e-l—cez)za2 2(ad2—bde+cez)2a2
2xa+b bc2d2
ln(ax2 +bx+c)b4a72 _ 1n(ax2 +bx+c)b3cde i ln(ax2 +bx+c)b20262 _ Jdac—b?
Z(adz—bde+ce2)2a3 (aclz—ba’e+cez)2a3 2(czclz—bde+ce2)2a3 (adz—bde-i-cez)za [dac— b2
4 arctan _Zxath Sde Sarctan[MJlﬁcd2 8arctan[M B Pde
i Jdac—b* n Jdac—b* _ Jdac—b?
(adz—bde+cez)2a\/4ac—b2 (adz—bde+cez)2az\/4ac—b2 (adz—bde+cez)2a2\/4ac—b2

5 arctan [

3 arctan _2xatb b arctan[ _2xatb b d> 2arctan[ _2xath ] brede
n \/4ac—b2 \/4ac—b2 " Jdac—b?

(adz—bde+ce2)2a2\/4ac—b2 (adz—bde+cez)2a3\/4ac—b2 (adz—bde+cez)2a3\/4ac—b2

arctan[ M ] b A

B Jdac—b? 3dIn(ex+d)a __ 4dIn(ext+d)b  _ Sd'ln(ex+d)c
(adz—bde+cez)2a3 [dac— b & (aclz—ba’e+cez)2 & (aa’z—bde+cez)2 ez(adz—bde+cez)2

d5
& (adz—bde—l-cez) (ex+d)

+

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

Jf /a-l—?—i—% Jex+d dx



Optimal (type 4, 702 leaves, 10 steps):

48P +302P +ae(4bd—Tce))x(ex+d)3 /a+§ + 2 2 (ddtbe)x(ex+d) /a+§ + b2
X X
_I_

3154 & 63aé’
2(19a3d3—6a20d62+8b3e3+3abez(bd—9ce))x a+§+2\/ex+d 2x* a+§+£\/ex+d
X / X
+ +
3154° & 9

— I 2(8a*d +8b* e —aPdPe(4bd—9ce) —4ab* S (bd+9ce) —3a* & (b*d?

315a4e4(ax2+bx+c)/ a(ex +d)

2ad—e(b+\/ —4ac+b2)

b+2xa++-dac+b? Jz
[ _ 2
—5bcde—7czez))xEllipticE 4ac‘2+b

/_ 2ey -4ac+ b ﬁm /a+§+§ m/_a(axz+bx+c)

2
2ad—e(b+ —4ac+b2> -4ac+b

1
+
31544 (ax2 +bx+c)Jex+d

b+2xa-++ -dac+b? \/?
J-dac+b?
2

20168 dP +6d*cd —8b° —3abe? (bd—9ce)) (ad®> —e (bd

—ce)) x EllipticF

_ 2
/_ 2ey -4ac+b ﬁm /a-l—i—i-é /_a(axz—i-bx—zi-c) / a(ex+d)
2ad—e(b+ —4ac+b2> ¥ x ~dactb 2ad—e<b+ —4ac+b2)

Result (type ?, 9181 leaves): Display of huge result suppressed!

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



sz a+§+§ Jex—+d dx

Optimal (type 4, 572 leaves, 8 steps):

2x(4a2d2+4b262—ae(2bd—566)—3ae(ad—4be)x) a+§+£\/ex+d 2x(ax2+bx+c) a+§+£\/ex+d
/ X / X
- +
7a

105 a2 &

+ 1 (8P +8b° —a?de(5bd —16ce) —abé® (5bd
1054° & (ax2 +bx+c)/ a(ex +d)
2ad—e(b + -dac+b? )

_ 2
b+2xa-+-4ac+b \/?
_ 2
+29ce) ) xEllipticE V 4‘“2”)

/_ 2ey -4ac+ b ﬁm /a+§+§ m/_a(axz+bx+c)

2
2ad—e(b+ —4ac+b2> “dac+b

/b+2xa+\/m \/7
- 2
B 1 2(8ad — 46 —ae(bd—10ce)) (ad® —e (bd — ce) ) xEllipticF J 4actb
105a3e3(ax2+bx+c)\/ex+d )

_ 2
/_ 2e -4ac+b ﬁm /a+£+£/_a(ax2+bx—zi-c) / a(ex+d)
2ad—c(b+y4actp?) °ox “dactb 2ad—c(b+y4actp?)

Result (type ?, 6301 leaves): Display of huge result suppressed!

Problem 26: Unable to integrate problem.

J(fx)m(a + ) dr
(d+ex")’
Optimal (type 6, 290 leaves, 8 steps):



B

n n
)" (@t eV ettt [ M 5 g LEm E2" e
2n 2n & a

n \P
d* (1 +m) [1+"X2 )

a

n n
2ex! T (fx)" (a +cx* ")’ AppellFI Ldmtn —i—m—}-n’z’_ , 1+m+3n’ s ,—sz
2n 2n P a

n \?
Bl +m+n) (1+C’;2 j

n n
esz'z"(fx)m(a+cx2n)pAppellF1[14—’;—4_2’1,2,— , Ltmtdn &2 ’_cxz )
n
+

2n 2 a
Jl’

J(fmm(a+cﬁnf

A (1+m+2n) [1+C’;2n

Result (type 8, 28 leaves):

3 dx
(d+ex")
Problem 27: Unable to integrate problem.
J(fx)’”(a+cx2")” “
(d+ex)’

Optimal (type 6, 396 leaves, 10 steps):

n n
x(fx)”’(a+cx2”)pAppe”F1[ 12+m’3’_ g LEm FPm e ]
n

2n £ a
n \?P
d3(1+m)[1+”2 )

a

2n 2 a
]p

n n
3¥f+“(ﬂﬂqa+cf”K@Wmﬁ[1+§+2nﬂ,-,l+m+4n A3 Fcf )

n n
3oyl (fx)’”(a+cx2”)pAppellF1(%ﬂ,;- ’ l4+m+3n X4 ’_cxz J
n

& (1+m+n) (1+C’5n

n 2n 2 a
N d

n \?
d(1+m+2n) (1+ ‘”;2 J



n n
e3x1+3”(fx)m(a—i-cxz”)pAppellF] 1+m+3n’3’_p’ 1+m+5n’ezx2 ’_sz
2n 2n P a
n \P
d6(l+m+3n)[l+cx2 )
a

Result (type 8, 28 leaves):

J(fwm(a+c£”V &
(d+ex)’

Problem 28: Result more than twice size of optimal antiderivative.
- 13
J?l+”(b+20f)(—a+bf“+cf”) dx

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

(a —bx" —-cx2”)14
14 n
Result (type ?, 2045 leaves): Display of huge result suppressed!

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

J(2cx+b) (e +bx)" du

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

(cx2 + bx)14

14

Result (type 1, 154 leaves):

11—4 M+ b+ 12—3 b2 20 42617 M + —1‘2‘3 bl 41430 0B + 42£ pO S + @ b’ Pl + % b8 0 4+ 1431° & X
+ —1;3 b]OC4x]8 + 26 bll 63x17 + 12—3 b12c2x16 +b13cx15 + L b14x14

14

Problem 30: Result more than twice size of optimal antiderivative.
13
Jx(Zcxz +b) (cx4+bx2) dx
Optimal (type 1, 14 leaves, 3 steps):

28 (e +5)"
28
Result (type 1, 156 leaves):

21_8 0 4+ % b3t + 14—3 P20 113300 + % p* 048 1;—3 b ¥ + % bO S + 83—8 b T ¥ + % b8 O 4 1;—3 el o
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Problem 38: Result more than twice size of optimal antiderivative.
Jx(Zcf-+b)
—————————E-dx
(af-+bx2)
Optimal (type 1, 14 leaves, 3 steps):
1

14x14 (cx2 +b)7

Result (type 1, 196 leaves):

s b° _ 66b 30p* 132k 4t 3 b
7c(cx24—b)7 c(cx24—b)2 c(cx24-b)3 c(cx24—b) c(cx24—b)4 c(cx24—b)5 c(cx24-b)6 1 66 °
2613 C1apTdt pBe
33¢° 15 ¢4 6 e c

b12x4 b11x6 blOXS b9x10 2b8x12

Problem 41: Unable to integrate problem.

J (/)" (d+ex)
(a+bx" —i—cxzn)2
Optimal (type 5, 364 leaves, 5 steps):

14+m (12 5 _ _ -
(fx) (b?d 2d§a bea+c( Zaen—l—bd)x”) B 1 (c(fx)”mhypergeom[[l, 1 +m ]
a(-4ac+b)fn(a+bx" +cx") a(-dac+b)f(1+m)n(b—Jdact) 4
_ _ 2 ) —
[1+nr+n’ 2cx" [(—2ae+bd)(l+nr—n)+ 4acd(1+m—2n) +b°d (1 +m —n) Zaben]J
" b—-4ac+b? J-4ac+b?
1 1+m 2¢cxX"

[1+m+n

n

- (c(fx)“””hypergeom[ [1, "

a(—4ac+b%](1+m)n(b+ —4ac+b2>
+_4acd(1+m—2n)—bzd(l+m-—n)+2abenJ)

J-dac+b?

Result (type 8, 31 leaves):

] b+ -4ac+ b

—n)

J (/)" (d+ex')
2
(a +bX" +cx2m)

Problem 42: Unable to integrate problem.

[(—2ae+bd)(l+n1



q
x (d+ex?) dr

a+bx"+c"
Optimal (type 6, 198 leaves, 5 steps):

cf(d+ef)%ﬂwdﬁ7 %,L—% n:Z’_ 2cx” ,—%?— cf(d+ef)%ﬂwdﬁ7 %,L—q,njz,— AL ,—%?
_ b— -4ac+b* b+ -4ac+b?
q q
[1+%] (02 —4ac—bydacto?) (1+%j (02 —4ac+bydacto?)
Result (type 8, 29 leaves):
x (d+ex")? dr
a+bx'+cx"
Problem 43: Unable to integrate problem.
(d +ex")? dx
a+bx +cxt"
Optimal (type 6, 186 leaves, 5 steps):
ZCx(d-%eﬁﬁqudeU -%,1,-%],+-%,- 2ex” ,—Egi] 20x(d-+eﬂQqudeU -%,1,—%],+-%,- Zex' ,-E%ﬁ
~ b—+ -d4ac+b? b+\/—4ac+b2
q q
[1+%¥) Qﬁ—4ac—b 4ac+#) (1+%§J Qﬁ—4ac+b 4ac+#)

Result (type 8, 28 leaves):

a+bxX' 4"

J (d+ex)’

Problem 44: Unable to integrate problem.

J 2ld+er)
(a+bx”+cx2”)2
Optimal (type 1, 1 leaves, 0 steps):
0
Result (type 8, 31 leaves):
q
J Plater)
(a+bx"+cx™m)

Problem 45: Unable to integrate problem.



(d+ex")?  dv
x(a+bxX"+c?")
Optimal (type 5, 757 leaves, 0 steps):

ex+d
(ex+d)q+1(bzcd—Zaczd—b3e+3abce+c(2ace—b26+bcd)x) _ d )

a(—4ac+b2) (aez—bde—i-cdz) (cx2+bx+a) a*

(ex—l—d)thypergeom( [1,g+1],[2+4q],
d

(¢ +1)

_ _ | _ 2
c(ex+d)q+lhypergeom[[1,1],[l—q], 2cd +elb—ydactp )J [ A
_ e(b+20x—\/—4ac+b2) J-dac+b?

azeq(b +2cx—+ -4ac+b )

- I [c(ex+d)q+1hypergeom[[1,1],[1—q],

a(—4ac+b2)e(aez—bde+cd2)q(b—i-ZCx—\/ —4ac+b2)
—2cd+e(b—\/—4ac+b2) J 2bcl(cd?+ad (1 —2q)) —4aldeq—bqg+bede(2+q) JJ
e<b+2cx—\/ —4ac+b2) J -4ac+b?
- | _ 2
c(ex+d)q+1hypergeom{[1,1],[1—q], 20d+e(b+ dactb ) ] [1——b
e<b+20x+ —4ac+b2) J-4ac+b?

e(2ace—b26+bcd)q+

azeq(b +2cx++ -4ac+b? )

— 1 [c(ex+d)q+lhypergeom[ [1,1],[1 —¢],
a (—4ac+b2)e(aez—bde+cd2)q (b +2cx++ -dac+b )

- _ 2
2cd+e(b+ 4ac+b )] e(2ace—b26+bcd)q+

e(b +2cx+ -dac+b? )
Result (type 8, 31 leaves):

2bc(cd* +a? (1 —2q)) +4actdeq+bFqg—b>cde (2 +q) j]

N -dgc+ b

J (d+ex)’
x(a+bx +cxz”)2

Problem 46: Unable to integrate problem.

q
J (d +ex") &

Z(a+bxX" +exm)
Optimal (type 1, 1 leaves, 0 steps):

Result (type 8, 31 leaves):



J (d+ex)!
P (a + b X" +cx2”)2

Test results for the 7 problems in "1.2.3.5 P(x) (d x)”™m (atb x"nt+c x*(2 n)) p.txt"

Problem 1: Result is not expressed in closed-form.
mx® +Ix ko 0+ hat gl + 2 ftex+d
Xl +b3° +a

dx

Optimal (type 3, 1374 leaves, 37 steps):

1/3 2,
ln(21 /3l /3x+(b—\/ —4ac+b2) ) [g—M + 28d+bk=—c(2ak+bg) j22/3

ﬂ_i_i_'_mf i (-bm+cj)1n(cx6+bx3+a) 4 ¢ ey -dac+b?
¢ 2 e 6 601/3(b—\/—4ac+b2>2/3
1/3 2 /3 27 _
ln<22/362/3x2—21 /3c1 /3x(b—\/ —4ac+b2) +(b—\/ —4ac+b2) )[g—%+262d+b k=c(2ak+tbg) ]22/3

c -4ac+b*
2 /3
12! /3 <b—\/ ~4ac+b? )

1/3.1/3
| — 22 c X 1/3]\/?
(b—V2acrt?) bk | 22d+bk—c(2ak+bg) \ 2 p
arctan 3 g—7+ 2 3
ey -dac+b?

6 /(b [TFacri)

1/3 27
ln<21/3cl/3x+(b—\/—4ac+b2) ) h_ﬂ_'_ZcZe—i-bl c(2al+bh) 21 /3
¢ c\/—4ac+b2

62/ (s-Jaacrr) ”

1 /3 2 /3 27 _
m(224282 2050 6:(p—JGacrrr) | +(b—yaactir) )[h_g+zc2e+bz caltbh) 15/
¢ e -dac+b?

+
1/3
126’2/3(b—\/ —4ac+b2)
131/
1 — 22 c X — ]\/?
_ /- 2 27
arctan (b 4a3c+b ) h—ﬂ n 22 e+ b1 c(2al+bh) 5l /3\/?

¢ c+/ -dac+b?

62/ (s-Jaacrr) ”



(2acm+b2m—bej+23f) arctanh[W—HJ

. J—4ac—}-b2
32 -4ac+b?
1/3 _ 2 _
m(2! e At (b Facss?) )[g—ﬁJrz“k bktbeg 20261)22/3
+ ¢ e -dac+ b
2 /3
6c1/3(b+\/—4ac+b2)
1/3 2 /3 _ 32 _
ln(22/3cz/3x2—21/3cl/3x(b+ —4ac+b2) +(b+ —4ac+b2> ){g—ﬁ+2a6k bktbeg 2cd 22/3
_ ¢ c\/—4ac+b2
2 /3
12873 (b +V4ac+?)
1/3.1/3
| — 22 c X 1/3]\/?
— 2 _ 32 _
aretan (b +V4acts?) [g_MJrzack P k+bcg ZCZszz/3\/T
3 C P
cy -dac+b

6c! /3 (b+ ~4ac+b? )2/3

1/3 _ 72 _
ln(Z1 /301 /3x+(b+ —4ac+b2) ) _ﬂ+2acl britbeh 2626]21 /3
c

ey “4ac+b®

h

625 b+ Facrr?) &

1/3 2/3 —p2 -
ln<22/302/3x2—21/301/3x(b+ —4ac+b2) +(b+ —4ac+b2) )[h—ﬂ—l-zad bltbeh—2ce 21/3
c

c+/ -dac+ b

12c2/3<b+ ~dac+b? )1 s

13 1/3
| — 22 c’°x 1/3]\/T
(b+\/ —4ac+b2)

3

arctan

_ _
[h_ﬂ+2acl pl+bch 252e]21/3JT

¢ c -4ac+b?
>1/3

6c2/3 (b+ ~4ac+b?
Result (type 7, 133 leaves):

mx Ix? kx

Z ((-bm+cj) R+ (-bl+ch) R*+ (-bk+cg) R+ (-am+cf) R+ (-al+ce) R—ak+cd)In(x— R)

5 2
R=RootOf( Zoc+ P b+a) 2 Rc+ R°b

3¢



Problem 2: Unable to integrate problem.
J ex+d
a+bx"+c"

Optimal (type 5, 255 leaves, 9 steps):

2cdxhypergeom[[1,l], 1+l , - Zex” cexzhypergeom{[l,z , n+2]’_ Zex"
n n b—-dac+b* " " b—+-4ac+b
b*—4ac—by -4ac+b? p*—d4ac—by -4ac+b?
2 ¢ d xhypergeom [l,l],[l—l-l],— 2ex ] cexzhypergeom[ 1,2],[’14_2 , 2ex ]
_ " " b+ -4ac+b " " b+ -4ac+b
b*—d4ac+by-4ac+b? b*—4ac+by-4ac+b’
Result (type 8, 24 leaves):
J ex+d
a+bx"+c"
Problem 3: Unable to integrate problem.
J ex+d - dr
(a+bx"+cx™m)
Optimal (type 5, 718 leaves, 15 steps):
dx (B> —=2ac+bcex") ex? (B —2ac+bex)
2 + 2 n
a(-d4ac+b*)n(a+bx" +c2") a(-4ac+b*)n(a+bxX +ch)
2bc2e(—n+2)x”+2hypergeom[[l,u], 2+2 , - 2ex! J
" " b—+ -4ac+b

a(—40tc-l-bz)3 /2n (n+2) (b—\/ ~dac+b? )
| n+2] [ 2

24+ =
n

B

2bfe(-n +2)x”+2hypergeom[ 2ex” J

b+ -4ac+b’

a (—4ac+b2)3 /2n (n+2) (b—l— ~dac+b? )

ce(4ac(1—n)—bz(—n+2))x2hypergeom l,g, nt?2 , - 2ex!
n_

" b—+ -4ac+b
a (—4ac+b2)n <b2—4ac—b\/ -dac+b? )

21 [n+2 2c¢x"
n

ce(d4ac(1l—n) —bz(—n +2))x2hypergeom 1,

> B

" b+ -dac+ b2

a(—4ac+b2)n<b2—4ac+b -dac+b? )




¢ d xhypergeom TR P 2ex! (4ac(1—2n) —b%(1—n) —b(l—n)\/—4ac+b2)
B R e YT
a(—4ac+b2)n(b2—4ac—b —4ac+b2>
¢ d xhypergeom TR P 2ex! (4ac(1—2n) —b%(1—n) +b(1—n)\/—4ac+b2)
LT b+ S-dac+?

a(—4ac+b2)n(b2—4ac+b —4ac+b2>
Result (type 8, 201 leaves):
x(ex+d) (-bce'™® 1240 —p?)
(4ac—b2)an(a+benln(X)+c(e”1n(X))2)
J—bcenxe”ln(x)+4acenx—bzenx—bcdnenln(x)+2bcxee"1n(x)+4acdn—4acex—b2dn +2b%ex+beded"'™™ —2dca +b*d dr
(4ac—b2)an(a—i—be"ln(x)—l-c(e”ln(x))z)

Problem 4: Unable to integrate problem.

71+§ 1 1+2 7”57"
-~ahx tefx T fegx T2 pehx

dx
(a +bx" +cx2”)3 /2

Optimal (type 3, 71 leaves, 2 steps):

2 (c(—Zag+bf) + (“dac+b?)hx? +c(—bg+20f)x”)

(-dac+b*)nda+bx"+cx"

Result (type 8, 59 leaves):

_1+§ 1 142 RN
-—ahx tefx I T fegx T2 pepx

(a +bx" +cx2")3 /2

dx

Problem 5: Unable to integrate problem.

e n 3n
(dx) 2 (—ah—i—cfxz +cgx ? +chx2")

(a +bx" -i-cxzn)3 /2

dx

Optimal (type 3, 87 leaves, 2 steps):

1-Z 142 z
2x 2 (dx) ? [c(-2ag+bf) + (-4ac+b*) hx? +c(—bg+20f)x")

(-dac+b*)nda+bx"+cx"




Result (type 8, 57 leaves):

14 n
(dx) 2 (—ah-+cfx2-+ch
(a+bx" —i—cxz")3 /2

3_n
2 -I-chxzn) d

Problem 6: Unable to integrate problem.
J(gx)m(a +bo" 4+ (a(1+m)+bnp+m+n+1) X +c(l+m+2n(1+p))2") dx

Optimal (type 3, 29 leaves, 1 step):

(gx)l+m (a +bx" +cx2”)1+p
g

Result (type 8, 58 leaves):
J(gx)m(a +ox" + e (a(14+m) +b(np+m+n+ 1) +c(1+m+2n(1+p))2") dx

Problem 7: Unable to integrate problem.

JA + B +C2"+D3"
(a +bx" +cx2")2

Optimal (type 5, 485 leaves, 4 steps):

x(Ac(-2ac+b2) —a(bBc—2acC+abD) + (be(4dc+aC) —asz—2ac(Bc—aD))x”)

ac(-4ac+b*)n(a+bx"+ch)
+ 1 (xhnmq&om( l,l], , - j(asz-—bc(Ac—%aC)(l—ﬂH +2ac(Bc(l
ac(—4ac+lg)n<b—w/—4ac+b2) " b—+ -4ac+b

N AP (dac(1=2n) =b*(1—n)) —a(4alC+b’D—bcC(1 —n) —2bc(Ben+aD(n+2))) ])

J-4ac+b?

1

14+
n

2cx"

—n) —aD (1 +n))

1+—| - 2ex! J[abh)—bc(Ac+aCU(1—n)+2ac(BcU

L (xhypergeom[ [1, 1 ], [
ac(—4ac+lﬁ)n<b+d-4ac+b2) " " b+ -d4ac+b?

AP (4ac(1—=2n) —b* (1 —n)) +a(4aPC+bBD—b*cC(1 —n) —2bc(Ben+aD (n+2))) ])

J-dac+b?

JA +B2 +C2" 4D
(a +bx" +cx2”)2

+

—n) —aD (1 +n)) +

Result (type 8, 40 leaves):

Summary of Integration Test Results



259 integration problems

- 121 optimal antiderivatives

- 23 more than twice size of optimal antiderivatives
0 unnecessarily complex antiderivatives

- 115 unable to integrate problems

- 0 integration timeouts
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