Maple 2018.2 Integration Test Results
on the problems in "2 Exponentials"

Test results for the 27 problems in "2.1 u (F"(c (atb x))) n.txt"

Problem 1: Unable to integrate problem.
JFC (bx+a) (ex +d)™ dx

Optimal (type 4, 67 leaves, 1 step):

( bd)
F ¢ (ex+d)mr(1+m,—bc(ex+d) In(F) j

e

beln(F) (_ be(ex+d) In(F) )’”

e

Result (type 8, 19 leaves):
JF" (bx+a) (ex +d)™dx

Problem 9: Unable to integrate problem.
J-F”b’””” ((ex+d)")" dx

Optimal (type 4, 73 leaves, 2 steps):
bd
cla

F( _7;)Hex+dYﬁmF(mn+l,—

bc(ex+d)In(F)
)

beln(F) (_ bc(ex+d) In(F) )m"

e

Result (type 8, 21 leaves):
[ ((extaym)™ ax

Problem 10: Unable to integrate problem.
[0t (et ayman

Optimal (type 4, 67 leaves, 1 step):
bd

f{a_i;)(ex+d)mr(l+nu—

bc(ex+d)In(F)
r—

beln(F) ( be(ex+d) In(F) )m

e

Result (type 8, 19 leaves):



JF" (bx+a) (ox 4+ d)™dx

Problem 13: Unable to integrate problem.
JFC(hx+a) (ex+d)7 /de

Optimal (type 4, 172 leaves, 6 steps):

105 &7 /2Fc(a_%)erﬁ Vb Ve Jex+d JIn(F) | -
3SEF D (extd)P 2 T (ex+d)S 2 O (ex4a)T 2 Je
4033 In(F)3 202 2 n(F)? beln(F) 1602 20 2 1n(F)° /2
105 < bx+a) [T d
B 8 b* A In(F)*
Result (type 8, 19 leaves):
J};C(b)f'i‘d) (ex+d)7 72 dx
Problem 14: Unable to integrate problem.
J};C(b)f'i‘d) (ex+d)3 72 d
Optimal (type 4, 110 leaves, 4 steps):
iy /zFC(“‘%)erﬁ( B e Ve T ) | [
POt (exta)d 2 Je _ 3eFta oy g
beln(F) 465 2 2 in(F)S /2 202 2 In(F)?

Result (type 8, 19 leaves):
JFC(bx+a) (ex+d)3 /2dX

Problem 15: Unable to integrate problem.

Fc(bx+a)
(ex+d)> /2
Optimal (type 4, 100 leaves, 4 steps):

bd
4 23 /ch(a_T)erﬁ( Vb Jc Jex+d JIn(F) In(F)3 /25

__aFtrre Ve _ 4bcF Pt In(F)
Je(ex+d)?/? 3672 3 Jex T d

Result (type 8, 19 leaves):



J Fc(bx+a)
(ex+d)> /2

Problem 16: Unable to integrate problem.

Fc(bx-i—a)
(ex+d)9 /2
Optimal (type 4, 162 leaves, 6 steps):

bd
16 b7 /207 /ch(a_T)erﬁ[ ﬁ\/?‘ex—i-d / In(F) 1n(F)7/2\/;

) 2FC(bx+a) 3 4chL’(bx+a)ln(F) 3 SbZCZFC(bx+a)1n(F)2 \/?
Te(ex+d) 2 358 (ex+d)® 1056 (ex +d)3 /2 105 & /2
163 S bt (F)3
105¢*Jex +d
Result (type 8, 19 leaves):
Fc(bx+a)
J (ex +d)°

Problem 17: Unable to integrate problem.
J};C(b)f'i‘d) (ex+d)* /% d

Optimal (type 4, 65 leaves, 1 step):
bd
ch(a—T) (ex+d)1/3r(l _bc(ex+d) In(F) J
37

e/
)1 3

bzczln(F)z (_ bc (ex +ed) In(F)

Result (type 8, 19 leaves):
JFC(bx+a) (ex+d)4 /3 dx

Problem 20: Result more than twice size of optimal antiderivative.
JFa+b(dx+c)xm (fx+e)2 dx

Optimal (type 4, 139 leaves, 5 steps):
PFPETOIT(3 +m, -bdxIn(F))  2efFP¢T4Y"T (2 +m, -bdxIn(F)) N FFPeTa (1 +m, -bdxIn(F))
B In(F)? (-bdxIn(F))™ B*d*In(F)? (-bdxIn(F))™ bdIn(F) (-bdxIn(F))"
Result (type 4, 432 leaves):




e

_|_

(In(F) 37" (=db) ™FcTa2 (X" (-db)"In(F)"m (m*> +3m +2)T(m) (~bdxIn(F)) ™ —x" (-db)"In(F)"™ (b>d**In(F)*> —mbdxIn(F)

+m? —2bdxIn(F) +3m+2) 4B _n (_gpy™"In(F)"m (m* +3m +2) (-bdxIn(F)) ™I (m, -bdxIn(F))))
d21b2 (2In(F) ™72 (-db) " FPetafeo (X (-db)"In(F)" (1 +m) mT(m) (-bdxIn(F)) " +x" (-db)"In(F)"™ (bdxIn(F) —m — 1) > ¢xnH
— X" (=db)"In(F)™ (1 +m)m (-bdxIn(F)) ™I (m, -bdxIn(F)))) — ﬁ(FbH“(—db)‘mln(F)'m_lez (¥ (-db)"In(F)"mT (m) (

~bdxIn(F)) ™ — X" (-db)"In(F)™ e dxE _ yn (_gp)ymin(FY"m (-bdxIn(F)) ™T(m, -bdxIn(F))))

Test results for the 27 problems in "2.2 (ct+d x)"™m (F"(g (et+tf x)))"n (atb (F"(g (e+f x)))"n) p.txt"

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

X
a+bedxte

Optimal (type 4, 54 leaves, 4 steps):

dx+c dx+c
2 xln[l + be ] polylog[z, _be )
a a

2a ad ad®

Result (type 4, 132 leaves):

bedx+c bedx+c bedx+c
In| 1 In| 1 1yl 2, -
* n[ + a ] ¢ n( + a POLY0og| = a cln(e?*t¢) n cln(a +be?*t¢)

2o xe 2 _ _
2a da 2d%a ad d*a ad? d*a & a

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

o
(a + bedx+c)2

Optimal (type 4, 157 leaves, 11 steps):

2 2 B 2xln(l + beilx—H ) len(l + be‘ilx+c ) 2polylog(2, - bea;x-i-c j 2xp01ylog(2, - bea;x-i-c J
_azd ad (a +be?*tc) 342 " a d? - ad - aAdd B a d?
2polylog(3, - belrre ]
" a & ;

Result (type 4, 323 leaves):



dx—+c dx+c
len[l—i-be ) 1n[1+be ]52
+

2 A1In(e?*T¢) . AIn(a +bet*Te) " X B Ax . 23 B a a
ad (a +be?*tc) A > d 3d? a* d? 32 dP a?d A d
2 x polylo (2-— &x+CJ 2 01k)(3 —éifii) 2xm(l+-£§3ii)
_ POLYIoB| = + POLYToE] - + 2cIn(e?¥+c) _ 2¢In(a + be?*te) _ b _ 2cx & + a
@ d? P d> A A ad a d? A a d?
dx+c dx+c
Zln(l + lw—)c 2polylog[2, —lw—)
a a
+ +
ad @&
Problem 9: Result more than twice size of optimal antiderivative.
J x
(a+bedx+c)3
Optimal (type 4, 143 leaves, 15 steps):
bedx-i—c
Inf 1+
1 3x X X X 31n(a + be?*T°) xn[ a ]
) dxtey 53, T 2 T3 dxtey T3t 3 2 N 3
2a*d* (a +be?*T¢) 2a°d 2ad(a+bet*T0) a®d(a+bel*T¢) 2a 2a’d ad
dx+c
polylog(Z, _be J
_ a
ad?
Result (type 4, 392 leaves):
) 1 31n(a + b ed*T0) B bZ(edx+c)2x B bz(edx+c)2c B pedxtey B pedxte, N 2
2a*d (a +be?T¢) 28 d 2da’ (a —I—bedx"'c)2 2d7d% (a —I—bedx"'c)2 da® (a —i—be“’x"'c)2 & a* (a —I—bedx"'c)2 24
1 a+bedxte I a+bedxte ! a+bedxte
xc & hedxtey bedxtee dilog a 8 a * 8 a ¢
+ + — - —
da®  2d*a  dd (a+b*T¢) P (a+be?*To) & da’ &
B cln(ef*T¢) cln(a +bpe?*te) _ c _ c
d2a3 d2a3 d2a2 (a+bedx+c) 2d2a(a+bedx+c)2

Problem 11: Unable to integrate problem.

Ja s (RO
dx+c

Optimal (type 4, 68 leaves, 4 steps):



L gn—gn(r
d)gn gnUX+ﬂ(F¢gx+egyﬁﬁ fgn(dx-%c)m(F):
d +cﬂde+d
d d

bl

Result (type 8, 25 leaves):

a+b (FEUxHE)”
dx+c

Problem 13: Unable to integrate problem.
J(a+b(Fg(fx+e))n)3(dx+c)3dx
Optimal (type 3, 478 leaves, 14 steps):
@ (dx+c)*  18a2bd (F/&xtee)" 941’ (Ffé%”“feg)2 _2p (ngx+eg) L 18a 2 b o> (ngx+eg) (dx+c)

4d figtn*in(F)* 8/ g nIn(F)* 2714 ¢* £en’
9ab? P (ngx+eg)2”(dx+c) L 20d (ng”eg) "(dx +c) 9a2bd(Ff8x+eg)”(dx+c)2 9ab2d(ngx+eg)2n(dx+c)2
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42 S ndIn(F)3 9 ndIn(F) £ & n’In(F) 42 P n*In(F
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32 n?In(F)? Jgnn(F) 2fgnin(F) 3fgnin(F)

Result (type 8, 27 leaves):
3
J(a +b (FEUT)) (dx +¢)3 dx

Problem 14: Unable to integrate problem.
3
J(a +b (FEUHI)") (dx +c) dx

Optimal (type 3, 226 leaves, 8 steps):

3ab2(P7gx+eg)2n(dx-Fc)

@ (dx+c)®>  3dPbd(Fextes)” 3ab?d (F/exteg)?” _ b4 (ngx+eg) L 3a 2p (F/exte)" (dx +¢) +
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Result (type 8, 25 leaves):

J(a +b (FU0)) (dx+e) de

Problem 15: Unable to integrate problem.



3

J(a+b(pg<fx+e>)") “

(dx+c¢)3
Optimal (type 4, 431 leaves, 14 steps):

) & _ 3Pb (FEYtes)”  3gp? (FEvtes)?" 3 (pextes) ' 3 2pr(Fextes) onin(F)  3abtf(FE¥teE)? gnln(F)
2d (dx+c¢)? 2d (dx+c¢)? 2d (dx+c¢)? 2d (dx+c¢)? 2d% (dx +¢) & (dx+c¢)
fe
2 (e—;)gn—gn(fx-i—e) fgx+eg)\l 2 (fgn (dx +¢) In(F) ) 2
E In(F
B 3b3f(ngX+eg)3ngnln(F) N 3a bsz (F ) an 1 d n(F)
2d* (dx +¢) 24
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s (provresytn @, 2En R Yy
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d3

_feN .o
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Result (type 8, 27 leaves):

J(a—%b(ﬁggk+d)n)3dx
(dx +¢)3

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

(dx +¢)?
a+b(FEUxte)”

Optimal (type 4, 143 leaves, 5 steps):

(fx+e))\" (fx+e) )" (fx+e)\n
(dx+c)} (dx+¢)?In 1‘*élgf1;———l-) 2d(dx-Fc)pdybg[2,—b(fg - ) ) 2d2pdybg(3,—éi1§—;———l—J
B - -
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Result (type 4, 1340 leaves):
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_|_
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glen(F)a glen(F)na gfsln(F yna gzjzln(F)znza
o))
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5 ) b (1;g(fx+e))” ] b (Fg(fx-i-e))” )
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a af3g3n In(F f2a a gfIn(F) na ngzln Za gfIn(F)a
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Problem 19: Result more than twice size of optimal antiderivative.

J (a’x—l—c)2 . dr
(a +b (FUn+a))

Optimal (type 4, 433 leaves, 24 steps):

(dx+c¢)3 N Px B d(dx+c) 3 (dx+e)? N (dx+c)?
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Result (type 4, 1456 leaves):
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Problem 23: Unable to integrate problem.
3
J(a +b (FUxT9)") (dx+c)™dx
Optimal (type 4, 340 leaves, 8 steps):

3’m*1b3F3 (67%)gn73gn(fx+e)

(ngx+eg)3n(dx+c)m1"(l +m,_3fgn(dxa;|-c) In(F) J

& (dx+c)ttm
d(1+m)

fentae) (-t ) )



2 (e—%)gn—Zgn(fx-‘re)

327l b’ F (ngx+eg)2”(dx+c)mr(1+m,_2fg”(dx;0) In(F) )
_|_
fenn(r) (-l i) )
d
L) gn-
3a2bF(e g )enmanise (ngx+eg)"(dx+c)mr(1+m,_fg”(dx;6) In(F) J
+

fgnln(F) (_fgn (dx4+c) In(F) )m

d
Result (type 8, 27 leaves):

J(a +b (FU+)") (dx + o)™ de

Test results for the 212 problems in "2.3 Exponential functions.txt"

Problem 7: Unable to integrate problem.
denln®)

J(d+b(F€(dx+C))n)p (Gh(gx+f)) g hn(G) dx

Optimal (type 3, 80 leaves, 3 steps):
denIn(F)

1+p (Gh (gx+f) ) g hin(G)

(a +b (Fe(dx+c))n)
bde (F¢@*TN) "y (1 +p) In(F)

Result (type 8, 46 leaves):
dennF)

J(a+b(F€(dx+c))n)p (Gh(gx+f)) ghn(G) dx

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

J’ beera

c+df2bx+e

Optimal (type 3, 61 leaves, 3 steps):
e

a_}_e fbx+5 d

f 2 arctan| L——Y= Je
fbx-i-a—e 3 \/?
bdln(f) bd® 2 1n( f)

Result (type 3, 170 leaves):



L N fb”%%J \/Tln[fbx+§+%
fo3 arr ) af 3 f?
(fzsz (f_%)zdlnm b 2dbIn(f) (f_gf (f§)3 2db1In(f) (f_%)s (fzﬁ)S

Problem 15: Unable to integrate problem.

£
a+bfx
Optimal (type 4, 136 leaves, 9 steps):

X arctan[ £ ] prolylog[ 2, ﬂ ] prolylog[Z, % ] Ipolylog[ 3, % ] Ipolylog[ 3, M ]

a a a a

In(f)Va Vb In(f)*Va Vb In(f)*Va Vb In(f)*Va Vb In(f)?Va Vb
Result (type 8, 20 leaves):
|5
a+bfx
Problem 17: Unable to integrate problem.
e
(a +bf7)

Optimal (type 4, 241 leaves, 16 steps):

xarctan( £ ] 2 arctan[ £E J Ipolylog[2, ﬂ ] prolylog[ 2, % J Ipolylog[2, M J

P _ Ja Ja " a B a _ a
2a (a+bf ) I(f) B 2mn2yE 248 Pm(HVD 28 2n(f) 3B 28 () 2B 28 2(f) 3B
IN?] [ —If‘ﬁ] ( Iﬂﬁ]
Ixpolylog| 2, Ipolylog| 3, Ipolylog| 3,
5 o e
2a> () 2B 2a* ()3T 2a* ()3 E
Result (type 8, 67 leaves):
el 2 J ¢y (xIn(f) —2)
vy 2 + 2
21(f) a (a+b (e)?) 2In(f) a (a+b (er)?)

Problem 18: Unable to integrate problem.



2

—— dx
b

— +a

f 4

Optimal (type 4, 136 leaves, 9 steps):

xzarctan(fcﬁ ] prolylog[z, ﬂ] prolylog(Z, M] Ipolylog(3, ﬂ] Ipolylog[3, M]
) z F ), ol /7
In(f)Va Vb In(f)*Va Vb In(f)*Va Vb In(f)*Va Vb In(f)*Va V&
Result (type 8, 21 leaves):
b : dr
— 4aff
1
Problem 20: Unable to integrate problem.
X dx
b 3
[—-%—qf)
Optimal (type 4, 242 leaves, 43 steps):
arctan[jﬂj xzarctan[MJ prolylog[2, ﬂ)
_ B, fx . 2 N £ N e ) JE
48 20 Pin(f)®  4ab(b+af )N aa(b+af) () 8ab(b+af)In()  8a 26 Zn(f) 8a® 213 21n(f)2
1A a —IﬂﬁJ [ IﬂﬁJ
Ixpolylog| 2, —— Ipolylog| 3, ——— Ipolylog| 3, ——
S ) e i
8> 21> 2in(f)? 8> 213 21n(f)? 8> 213 21n(f) >

Result (type 8, 106 leaves):
¢y (In(f) ax () —In(f) bx+2 () a +2) +J &) (In(f) 22 —2)
$hin(f)2a (&) 24 +5)° 8bIn(f)2a (&™) a+5)

dx

Problem 21: Unable to integrate problem.
chxz +bx+agfx2 +ex+d dx

Optimal (type 4, 84 leaves, 3 steps):



ﬂgderf( bin(/) +eln(g) +2x (cIn(f) +/In(g)) |
2JcIn(f) +/In(g)

(bm()+dm)ﬂ
264((:111 ) +fIn(g \/cln +fln(g)

Result (type 8, 27 leaves):
foz +bx+agfx2 +ex+d dx

Problem 22: Unable to integrate problem.
JFe @x+0) (g 4 p G (&3 +)"

Optimal (type 5, 108 leaves, 2 steps):

Feldx+a) (a+b Gh&x+/f) ) hypergeom[

h ( gx+f) n
de(l LAt ) In(F

deln(F) _th<gx+f))
ghln(G) |’ a

Result (type 8, 27 leaves):
J};e (dx—+c) (a + th (gx+f) )”

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

J'fbxz-i-a &

b
Optimal (type 4, 18 leaves, 1 step):
SEis(-bx*In(f) )

2:8

Result (type 4, 100 leaves):

LT bttt ReT e pe S i) e E (b in() )

88 24 X0 48x* 48 % 48

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

fbx2+a
J xll dx

Optimal (type 4, 18 leaves, 1 step):
_f“Ei6(—bx21n(f) )

2x10




Result (type 4, 122 leaves):

LT bpt A0t RAT AR eT  fian et S ()6 B (b in() )

10 x10 4058 120 x° 240 x* 240 52 240

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

B +a
|
X

Optimal (type 4, 13 leaves, 1 step):

SEi(bC In(f) )
3

Result (type 4, 40 leaves):
N (31n(x) +In(-b) +In(In(f) ) —In(-bx’In(f) ) — Ei (-6 In(f) ))
3

Problem 31: Result more than twice size of optimal antiderivative.

J'fbx3+a &

b

Optimal (type 4, 28 leaves, 1 step):
(-5 b0 | (b2 )P
322

Result (type 4, 101 leaves):

1
fbin(f)2 /3 xin(f)! Bony3 3 b3 () 3xln(f)1/3b1“(?,—bx31n(f))
n —_—

(—b)z/”(%) (b2m(n) 2 2202 AmNA ()2 A (b))

3(—b)1/3

Problem 32: Result more than twice size of optimal antiderivative.

a-‘:—é
Jf X3 dx

Optimal (type 4, 17 leaves, 1 step):

ot (20l )

X
Result (type 4, 102 leaves):



ax+b ax+b ax+b ax+b

AL S W) - S S WA Sl ot A S V02 o A

X
4 12 24 24 + 24
Problem 45: Result more than twice size of optimal antiderivative.
a+—3
Jf X 14dx
Optimal (type 4, 18 leaves, 1 step):
. ( bln(f)
FxPEi (— J
6 X
3
Result (type 4, 248 leaves):
15 12 6 _
1 A 5x o+ 4x - 3x9 - 2x 4 R L 137 L In(x) _ In(-b) _ In(In(/))
3 5b° In(f) 4b*In(f) 6 b In( f) 12 5% In(f) 24bIn(f) 7200 40 120 120
15 (13762 1In(£)> |, 3006%In(f)* | 60067 In(f)> | 12006%In(f)% , 18005 In(f)
x T + > + + c + + 1440
_ X X X9 X )63
7200 b In( £) 3
4 4 3 3 2 2 _bln(f)
s [ 66N 66 In(N° | 1262In()? | 36bI(f) L4, 2 (- o) g (-2
x!2 x x0 X X ! X
+ + +
720 b° In( f) > 120 120
Problem 46: Result more than twice size of optimal antiderivative.
a-4—£3
Jf X xlldx
Optimal (type 4, 18 leaves, 1 step):
. ( bln(f)
i
s\
3
Result (type 4, 212 leaves):
12 6 -
1 ARt - 4x - 3x9 - zx - ° 25 In(x) L In(-b) _ In(in(f))
3 4 b*In(f) 36° In(f) 4b%In(f) 6bIn(f) 288 8 24 24



b In()

xlz( 125 6% In( f) 4 4 24053 In(f) 3 N 360 b% In( f) 2 L 480b1In(f) +_360] xlz( 563In(f)3 N 567 1In(f) > L 100In(/) 4_30) . 3

12 ¥ X6 x x $ x©
+ —_
1440 5* In( ) * 120 6* In( )4
bl ay
) m(——%%ilj ) EH(——%gil)
24 24

Problem 48: Result more than twice size of optimal antiderivative.

a+i3
}f o dx

Optimal (type 4, 28 leaves, 1 step):

X X
Result (type 4, 119 leaves): ’
3b(f) é%gil 1A L b))
£ (-b)S B3 3n(f) ! Brnd3 —_ 3x5( 2)653/3 —HJ:/S _ Pl F[ 3’ f] /3)
_ 5x(—bf/@F(%J ('éggil) 5(-b)> 72 In(f) mx(_bﬁ/@(_éggll)
3

Problem 55: Unable to integrate problem.
Jeb3x3+3ab2x2+3 asz+a3x4 dx

Optimal (type 4, 158 leaves, 8 steps):
5 2 olbxtar f(bx+a)r(%y—(bx+aYﬂ 4f(bx+wﬂzr(§g—(bx+ww3) 4a(bx+wﬂ4r(§g—(bx+ay%

- + +
b’ 355 (- (bx+a)})' 355 (- (bx+a)})* 355 (- (bx+a)})*

(bx+aﬁr(§,4bx+aPJ
5/3

3 (-(bx+a)?)
Result (type 8, 34 leaves):
Jeb3x3+3ab2x2+3 asz+a3x4 dx



Problem 63: Unable to integrate problem.

c

Jf(bx+a)3gdx
Optimal (type 4, 168 leaves, 7 steps):
1/3
¢ i _en() ]1 3t r(-l,- cIn(f) J( cIn(f) )
_af e prva)t 1( pxtrar )OO S e ) | b ta)
b* b* 3p4
a2<bx+a)2r[-£ __cln(y) )[ cin(/) Jm (bx+a>4r(-i __eln(y) )( cln(/) )4/3
N 37 (bx+a)’ (bx+a)> N 37 (bx+a)? (bx+a)?
b* 3p*

Result (type 8, 17 leaves):

c

Jf(bx+a)3 3 dx

Problem 66: Result more than twice size of optimal antiderivative.
JfC(bx—i-a)xmdx
Optimal (type 4, 41 leaves, 1 step):
ST (L +m, -bexIn(f) )
beln(f) (-bexIn(f) )™

Result (type 4, 116 leaves):
-%(f“(-bc)"”ln(f) (W (=be)™In(f) "mT(m) (-bexIn(f) ) ™ —x" (-be)™In(f) "X — ¥ (-be)™In(f)"m (-bexIn(f) ) T (m,
~bexIn(f))))

Problem 68: Unable to integrate problem.
J’]c(bx-i-a)”x? dx
Optimal (type 4, 213 leaves, 6 steps):

(bx+a)4l"( A (bx+a)"In(f) ) 3a (bx+a)31"( 3 e (bx+a)"In(s) ) 32 (bx+a)21"( 2 L (bx+a)"In(s) )
_ n + n _ n

4
n

SHEN
SIS

b*n (-c(bx+a)"In(f)) b*n (-c (bx+a)"In(f)) b*n (-c (bx+a)"In(f))



f(bx+a)F(l,1%bx+a)”Mf))
4 n

1
b*n (-c(bx+a)"In(yf)) "
Result (type 8, 17 leaves):

J’fc(bx—i-a)”x'idx

Problem 69: Unable to integrate problem.
wabx+m”dx
Optimal (type 4, 47 leaves, 1 step):
(bx +a) r( % e (bx+a)"In(f) J

S | =

bn(-c(bx+a)*In(f))
Result (type 8, 13 leaves):

Jf (bx+a) dx

Problem 73: Result more than twice size of optimal antiderivative.

JFa+b(dx+C)2 (dx+c)12 dx

Optimal (type 4, 578 leaves, 1 step):

51 2
242881 | —, - In(F
' 1 (Fl(dx—i-c)u(s W[ b0t ) 524288 (-b (dx+¢)In(F) ) 2 P @x el inn
2d (b (dx+c)2In(F))" 7 5621533568633696205238621875 5621533568633696205238621875

262144 (=b (dx +¢)2In(F) )T 2P @+ nh) 131070 (p (dx +¢)2In(F) ) ¥ 2 b dr+e? )

114725174870075432759971875 2440961167448413462978125

65536 (b (dx+ ) In(F))* P Wx 2 30768 (b (dx +c)2In(F))* e drtolind
54243581498853632510625 1261478639508224011875

16384 (-b (dx +¢)*In(F))* PP @+ B 819 (-p (dx +¢)2In(F) )Y PP Wxte? B 4006 (b (dx+c)2In(F) ) P dxtelnmg

30767771695322536875 788917222956988125 21322087106945625

2048 (<b (dx+¢)2In(F) ) PP @O 1024 (<p (dx+e)2in(F) )} P @ HRIO 515 (2 (dx+ o) n(F) )P e Wxretn
609202488769875 18460681477875 595505854125




256 (=b (dx +c) n(F) )T b @R nd  pog (1 (dx+¢)2In(F)) P PP xR IO 64 (p (dx+c)?in(F))P P @xra?mn

20534684625 760543875 30421755

32(-b (dx+)2In(F))* PP @t nd 6 (< (dx+e)2in(F)) "0 P @RI g (p (dx+ o) n(F))"T e Wxrat

1322685 62985 3315

4 (=b (dx+¢)2In(F))"* 2 b dr+e?nn 2(—b(dx+c)2ln(F))13/zeb(derC)zln(ﬂJ]
B 195 a 13
Result (type 4, 1685 leaves):

B> +2becdx+b +a 693 S Fp > +2bcdx+bc? +a N 3465 23 PP 22 +2bedx+b +a N 99 O] ppd?> 2 +2bcdx+bc? +a

41n(F)? b? 16 In(F)* »* 321n(F)° b 8In(F)3 b3
N dloxllde2x2+2bcdx+bc2+a ~ 1039schd2x2+2bcdx+b02+a ~ 69305de2x2+2bcdx+bcz+a N chbd2x2+2bcdx+bc2+a
2In(F) b 64 dIn(F)%p° 16dIn(F)* p* 2dIn(F) b
B 1109dezx2+2bcdx+bcz+a 99C7de2x2+2bcdx+bcz+a 3465c3de2x2+2bcdx+bcz+a 69306bud2x2+2bcdx+bc2+a
4dIn(F)?b? 8dlIn(F)3 b 32dIn(F)° b’ 8In(F)*»°
346504bud2x2+2bcdx+bc2+a Hclobud2x2+2bcdx+bc2+a 99csbud2x2+2bcdx+bc2+a 10395c2bud2x2+2bcdx+bc2+a
—_ + —_
161n(F)*p* 2In(F) b 41n(F)?p? 321In(F)° v
10395bud2x2+2bcdx+b52+a 231dSCSXGde2x2+2bcdx+bc2+a 231d4€6x5de2x2+2bcdx+bcz+a 165d307x4de2x2+2bcdx+b52+a
- + + +
64 1In(F)% p® In(F) b In(F) b In(F) b
165d208x3de2x2+2bcdx+bcz+a 55dc9x2de2x2+2bcdx+bcz+a 99dc7x2de2x2+2bcdx+bcz+a 11d9cx101;bd2x2+2bcdx+bcz+a
+ + - +
2In(F) b 2In(F) b In(F)2 b2 2In(F) b
99d7cx8de2x2+2bcdx+b52+a 3465d3cx4de2x2+2bcdx+b02+a 10395dcx2de2x2+2bcdx+bcz+a 693d50x6de2x2+2bcdx+bcz+a
41n(F)? b? 16 In(F)* »* 321In(F)> b 8In(F)3 b’
55d862x91;bd2x2+2bcdx+bcz+a 2079d402x51;bd2x2+2bcdx+bc2+a 3465d2c2x31;bd2x2+2bcdx+bcz+a
+ + -
2In(F) b 8In(F)3 b3 8In(F)*p*
99d662x7de2x2+2bcdx+bc2+a 165d76,3x8de2x2+2bcdx+bcz+a 3465d3c3x4de2x2+2bcdx+bcz+a
- +
In(F)? > 2In(F) b 8In(F)3 b’
3465dcaszbd2x2+2bcdx+bc2+a 231d503x61;bd2x2+2bcdx+bcz+a 231d206x3de2x2+2bcdx+bcz+a
8In(F)*p* In(F)?b? In(F)?b?
693d4€4x5de2x2+2bcdx+bcz+a 3465d204x3de2x2+2bcdx+b52+a 165d664x7de2x2+2bcdx+bc2+a
- + +
21In(F)?b? 8In(F)3 b In(F) b
bIn(F)
10395 n Flerf| -d-hIn(F) x + ———22)
693 d3 05x4de2x2+2bcdx+b02+a 2079d65x2de2x2+2bcdx+b62 +a \/; e [ n( ) . —bln(F) )
— + —

21In(F)2 b2 8In(F)3 b 128 d1In(F)®b®~bIn(F)



Problem 75: Result more than twice size of optimal antiderivative.
JFa+b(dx+c)3 (dx +¢)7 d
Optimal (type 3, 103 leaves, 1 step):
FAbdx+0? (120 —120p (dx +¢) 3 In(F) + 6052 (dx +¢)SIn(F)2 — 2053 (dx +¢)°In(F)3 +55* (dx +¢) 2 In(F)* — b (dx + )5 In(F)3)

3b8dIn(F)®
Result (type 3, 856 leaves):
m ((-120 +120In(F) b = 5In(F)*b* 2 +1In(F)36° > +20In(F)3 5> @ — 60In(F)2 b2 + 12082 ¥ bIn(F) — 60 cd'' x! In(F)* b*
n(F

+3003 In(F) B 0P —3302d0x 0 In(F)*b* 4+ 1365 In(F)> B M d*x* — 1100 In(F)* b* S d®x° +455In(F)° b 2 P — 2475 In(F)* b* * B 58
+1051In(F)° b 3 d? 2 —3960 In(F)*b* > d” X7 4+ 151n(F)° b ' dx — 4620 In(F)* b406d6x —3960 In(F)*b* T d® x> — 2475 In(F)* b* S a* x*

— 1100 In(F)*p* P P x> +180cd® B In(F)3 53 =330 In(F)*b* 0?2 + 720 2 d” X" In(F)3 b3 — 60 In(F)*b* M dx + 1680 In(F)3 b 3 d° x°
+2520In(F)3 B3 A d X +25201n(F)3b3 Adx* +1680In(F)* B3 S +720In(F)3 B3 @22 +180In(F)3 b° B dx — 360 cd’ ¥ In(F)? b?
—900In(F)2b* A d*x* —1200In(F)2 b A dP x> —9001In(F)2 6> *F d* 2 — 360 In(F)2b* P dx + 154" ex* In(F)3 b° +10543 AxP In(F)° »°

+ 455 In(F) b5c3d12x12+13651n(F) B *d' X! 43003 In(F)> 5 2 d'0x10 45005 In(F)> 5> O & x° + 6435 In(F)> b ' d®x® 4+ 6435 In(F)> 6> B d’ X7

+5005In(F)3 B P d0x0 +dBxPIn(F) 8 =542 X2 In(F)*b* +208° X° In(F)3 b3 — 60d°x° In(F)2 b> +360In(F) bcd*x2 +3601In(F) b*dx)
de3x3 +3bcd2x2+3bc2dx+bc3+a)

Problem 76: Result more than twice size of optimal antiderivative.
JF(I-Fb(dx-‘rC)z' (dx+c)14 dx
Optimal (type 3, 86 leaves, 1 step):

FHbEx+0% (04 24 p (dx +¢)3n(F) + 1262 (dx +¢)0In(F)2 — 453 (dx +¢)°n(F)? +6* (dx +¢) 2 In(F)4)
30 dIn(F)°

Result (type 3, 583 leaves):

m(m —24In(F) b +In(F)*b* > —4n(F)3 03P + 12In(F)?2 02 =242 2 bIn(F) +12cd" x' M In(F)* b* 4+ 66 2 d'0x'0 In(F)* b*
n
+220In(F)*p* AP X +495In(F)* bt A d®x® + 792 n(F)* b4 P d X + 924 In(F)* b O d0x0 +792In(F)*b* T d® ¥ + 495 In(F)*p* B a* 5*

(F)

+220I(F)*b* P2 —36cd B In(F)3 6 +66In(F)*b* 02 =144 2 d"x In(F)3 b3 + 12In(F)*b* M dx — 336 In(F)3 5> A d®x°
—504I(F)* P AP —504In(F)’ B d*x* =336 In(F)’ B CdPx® —144In(F)3 b3 T d? x* — 36 In(F) b3c8dx+72cd5x51n(F) b?
+180In(F)2 2 A d*x* +240In(F)2 02 P2 +180In(F)2 B2 A P2 + 2 In(F)2 02 P dx +dPx 2 In(F)* b — 4 P P n(F)2 b° +12d° 0 In(F)? b?

—721H(F) de2X2 —721H(F) bczdx)de3x3+3bcd2x2+3b62dx+bc3+a)

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



J-Fa+b(dx+c)3 (dx +¢)® dx

Optimal (type 3, 90 leaves, 3 steps):
2Fa+b(dx+6)3 2Fa+b(dx+c)3 (dx+c)3 Fa+b(dx+c)3 (dx+c)6

353dIn(F)3 3bp2dIn(F)> 3bdIn(F)
Result (type 3, 199 leaves):
m ((d®x°In(F)20* +6cd® X In(F)2 6> +15In(F)20* Ed* ¥ +20In(F) 202 G 3 +15In(F)2 0> ¢ 2 + 6 In(F)2 b2 S dx + In(F)2 b2 0
n(F

2P bIn(F) —6In(F) bed*? —6In(F) bFdx —2In(F) b +2) FPE P +3bed 24302 dxtbd +a)

Problem 78: Unable to integrate problem.
3
Fa-‘rb(dx+c)
———————fr-dx
(dx+¢)
Optimal (type 4, 81 leaves, 3 steps):
) Fa+b(dx+c)3 B bFa+b(dx+c)3ln(F)

N B?>F*Ei(b (dx +¢)>In(F) ) In(F)?
6d (dx+c)® 6d (dx+c)? 6d
Result (type 8, 23 leaves):

+b (dx+c)3
F 7 d
(dx+c¢)

Problem 79: Unable to integrate problem.
JFa+b(dx+c)3dx
Optimal (type 4, 41 leaves, 1 step):
1
F (dx +c) r( b (dx+0) In(F) J
1/3

3d(-b(dx+¢)3In(F))
Result (type 8, 15 leaves):
JFa+b(dx+c)3dx

Problem 80: Unable to integrate problem.
J}u +b\Jdx+c dx

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



Result (type 8,

Problem 81:

15 leaves):

Zfa+b\/m 2ﬂ+bmm
b*dIn(f)?> bdln(f)
Jﬂ—i-bx/Tﬂdx

Result more than twice size of optimal antiderivative.

dx+c (dx+c)4dx

a-+
j F

Optimal (type 4, 28 leaves, 1 step):
( bIn(F) )
F*(dx+c¢)’Ei | -——~
(dx +ec) %( dx+c
d
Result (type 4, 633 leaves):
xad+ac+b xad+ac+b
d4FT+Cx5 xad+ac+b xad+ac+b xad+ac+b xad+ac+b FT—FC 5
- S I L e
xad+ac+b xad+ac+b xad+ac+b xad+ac+b xad+ac+b
N Ebln(F)F 4x¥te ) N Pbhln(F)F ¥t ¢ L 3dbn(F) F dxte 22 L bIn(F)F dxte 3y L bIn(F)F dxte 4
20 5 10 5 20d
xad+ac+b xad+ac+b xad+ac+b xad+ac+b
4 dzbzln(F)zF dx+c )Cg N dbzln(F)zF dx+c cxz b21n ) dx+c sz bzln( ) dx+c C3
60 20 20 60 d
xad+ac+b xad+ac+b xad+ac+b xad+ac+b xad+ac+b
N db31n(F)3F dx+c .X2 + b3ln(F)3F dx+c x N b31n(F)3F dx+c C2 + b4ln(F)4F dx+c N b4ln(F)4F dx+c c
120 60 120d 120 120d
bsln(F)SF"Eil(—Mj
4 dx+c
120d

Problem 83:

Optimal (type 3, 92 leaves,

Result more than twice size of optimal antiderivative.

b
a
F dx+c
(dx-i—c)6

1 step):



a+ b

CF 4t (24 (dx4e)* —24b (dx+c)3In(F) + 126 (dx+¢)2In(F)? — 45 (dx+¢) In(F)® + b*In(F)*)

b d(dx+c)*In(F)>
Result (type 3, 328 leaves):
(a—t——)ln(F) (a—t— b Jln(F)
1 24d*Pet dxte (PPt =8In(F)3 b c+36In(F)2 b —96In(F) b +120c*) xet  dxte
(dx+c¢) b In(F)? In(F)° »

b b
(a + J In(F) (a j In(F)
N 4d (In(F)36> —9In(F)2b*c+36In(F) b* —603) et dxFe 124 (In(F)?b* —8bcln(F) +202)Pet  dxte
b In(F)? b51n( F)?

(a-i— )ln(F) (a-i— b jln(F)
N 24d° (bIn(F) —5¢) x*e'  dxte (B*In(F)* —4In(F)3bPc+12In(F)2p** —24In(F) b +24*) cet  4xTFe
b In(F)? ln(F) >d

Problem 84: Result more than twice size of optimal antiderivative.

a+ 2
JF dx+= (gx+¢)7 dx

Optimal (type 4, 29 leaves, 1 step):

F"(dx—i—c)gEis[—(blni)

dx+c)2
2d
Result (type 4, 645 leaves):
b b b b b b b
7 (d 2 3 d 2 3 5 1 (d 2 6 —_— 3 - (d 2 4.4
Fd F(8x+c) X + FﬂF( gx;_c) C +FaF(dx+c)2 C7X+Fad6F(dx+c)2 CX7 + TFd F(2x+c) C‘2X +7Fﬂd4F(dx+c)2 03); + 35F%d F(4x+c) c'x
b ( bIn(F) b b
_b F*b*In(F)*Ei (—)
fy R R el 534 TR GF Xt 62 N '\ (@xto)?) | FpIn(F) Fdxte? 6 N F R In(F)2Fdxto? 4
2 48d 24d 48d
b b b b b
L FRIFP I 2 B bin(F) P AR InF)PF O b in(F) PO 2 R In(F) F U Sy
48d 24 48 48 4
b b b b
N FRIn(F)2Fdxta? 3y s In(F)3 Fdx+o? oy N Fdpin(F) Fdx+a? o5 N SFPpIn(F) Fdx+a? 24
12 24 4 8
b b b b

N 5P pIn(F) Fdxta? 3,3 N 5FdpIn(F) Fdxta? 4,2 N F Py In(F)2FEdx+o? o3 N Fdp*In(F)2Fdx+a? 22
6 8 12 8




Problem 85: Result more than twice size of optimal antiderivative.

a+
JF (dx+c)2 (dx+c)10dx

Optimal (type 4, 218 leaves, 1 step):

b ]n(F) b In(F) b In(F) b In(F)
64w erfe| [ -2
L Fa(dx+c)11 [ (dx+c)2 ] 3 64e(dx+c)2 N 3ze(dx+c)2 3 16e(dx+c)2
2d 10395 3 /2 5/2
(dx +¢)? (dx+c¢) (dx+c¢)
b In(F) b In(F) b In(F)
g dx+o? B 4oldx+o? N e dx+o? (_ bIn(F) )11 /2
603 ( bIn(F) J7/2 % [ bln(F) )9/2 . ( bln(F) )“ 210 (dx+e)?
(dx+c¢)? (dx+¢)? (dx +c¢)?
Result (type 4, 1172 leaves):
b b b b
2FpIn(F) Fldx+ta? 8y N 2F @ pIn(F) FAx+o? 9 N 4F O B2 In(F)2 F@x+a? 7 ol In(F)3 Fdx+a? |5
11 99 693 3465
b b b b
N 16 F*d b*In(F)4 Fdx+a? 3 L 2FbIn(F) F Fldx+a? 9 L AFBIn(F)2F Flx+a? L 8B In(F)}F Fldx+a? ;s
10395 99d 693 d 3465d
b b b b
N 16 F* b4 In(F)4 Fdx+a? 3 L 2B In(F)F Fxta? . N 16 F* b4 In(F)4 Fdx+a? 2, N 4F P2 In(F)2Fdxta? 6,
10395 d 10395 d 3465 99
b b b b
N 8 F b3 In(F)3 Fldxte? 4y N 8 FdOpIn(F) Fdx+o? 2,7 N 56 F*d bIn(F) F@x+a? 3,6 N W pIn(F) Fdx+a? 4,5
693 11 33 1
b b b b
N 2P pIn(F) FAx+0? 54 N 56 F* 2 bIn(F) F@dx+a? 6,3 N 8 FdbIn(F) Fdx+a? 7,2 N 4F @S B2 In(F)2 Fx+0? ()6
1 33 11 99
b b b b
N AF B In(F)2F@x+a? 2,5 N 20 F¢ B2 In(F)2 Fdx+a? 3 4 N 20 F* P B2 In(F)2 Fdx+a? 43 N 4F AP In(F)2Fdx+a? 52
3 99 99 33
b b b b
L 8B In(F)°F @xte? L 16 In(F)° F FUxto? 2,3 16F“db3ln(F)3F(dx+c)2 e 16 F*db* In(F)* ¥ +0? o2
693 693 693 3465
b J=bIn(F)_ b
6 6 b b
2R bln(F) Fldte? o5 32FOMIGE J_erf[ dx +c L 2 In(F)°F Flx+o? o I Y
+ - + P FUAXTOT ox10 p spa B pldxtas 2,9

11 10395 d\~h In(F) 10395



b b b b

b b
LISF T FUx+or 38 430 SR+l AT gy S pldx+a? 5.6 gy ppdxtol 6,5 4 30 pRpdata T4 (s R pldata? (83
b b
b b
o o Tt 10 FadIOF(dx+c)2 K1 FaF(dx+c)2 Al
+S5FAFAXTOT 2 prpdxtaT (l0y 4 T + Td

Problem 86: Result more than twice size of optimal antiderivative.
b

a+ >
JF @dx+A% (gx 4 c)* dx

Optimal (type 4, 118 leaves, 5 steps):
b b

b
a+ a+ a+ 5/ \/_\/ 5/2
455 /2 F exfi
F D (dx4e)S | 2bF DO (dxdo)dn(F) | 40PF T (dxte)in(F)? e“( x+c ] I
5d 15d 15d 15d
Result (type 4, 323 leaves):
b b
d4 (dx+c)2xS b b b b Jad (dx+c)?2 5
s F5 FRPFUA? ot f ot xR 20 4 g pugpdxte? 32 4 pupdate? gy g FECTT O <
b b b b b
+2F“d2b1n(F)F<dx+C>2x3 L 2F'dbIn(F) F Fldxta? .2 2Fﬂb1n(F)F<dx+c)2 Ax +215“17111(17)F(d“ﬂ2 ¢ AFPIn(F)2F Fldxta?
15 5 5 15d 15
b N -bIn(F)
4 F b3 In( f
L AR In(F)’F pldxte? o b In( J—er[ dx+c
15d 15dy b In(F)
Problem 92: Unable to integrate problem.
b
a+ 3
JF dx+0” (gx+¢)¥ dx
Optimal (type 4, 113 leaves, 4 steps):
b b b bn(F)
at a+ a+ b3F“E1[—)1n(F)3
F 9 (dx4e)® | bF WO (dxt o)) | BF O (dxde)din(F)? (dx +c)°
9d 18d 18d 18d

Result (type 8, 23 leaves):

a+ 3
JF @x+” (dx+c)® d



Problem 93: Unable to integrate problem.
b

a—+ 3
JF @dx+0” (gx4¢)? dx

Optimal (type 4, 49 leaves, 2 steps):

b (_bIn(F)
at b P Ei[ L) In(F)
F Ot (gxte)’ ( (dx+c)3)
3d 3d

Result (type 8, 23 leaves):

a-+ 3
JF dx+0 (gx4+¢)2 dx

Problem 95: Result more than twice size of optimal antiderivative.

a-+ 3
F (dx—+c)
—— dx
(dx +c)’
Optimal (type 3, 58 leaves, 2 steps):
a+ b a-+ b
Fo dxtop’ Fdx+e?

3p2dIn(F)>  3bd (dx+c)’In(F)
Result (type 3, 260 leaves):

(a—t— 3 j In(F) [a-i— 3 ) In(F) a—+ 3 J In(F)
1 dxet ¥t _A(23 +bIn(F))xet Xt _ (- +bn(F))e  @rtd
(dx+c)® 3In(F)%b? In(F)?»? 3In(F)2b%d
[a+ b j In(F) [a+ b j In(F) (a + b ] In(F)
(208 +bIn(F)) e @+’ S Patel  (dxte? 2dt e @t
- +

31In(F)2b? In(F)2b? In(F)?2 b?
b

a+
cd (-5 +bIn(F) )xze( (dx+c)3
In(F)? b?

PMH

Problem 96: Result more than twice size of optimal antiderivative.

a+
F (dx+c)3

dx
(dx +c)1?

Optimal (type 3, 90 leaves, 3 steps):



a—+ b + b a+ b

F (dx4+c)3 2Fa (dx+c)3 F (dx+c)3
36°dIn(F)3 36%d (dx+¢)>In(F)?>  3bd(dx+c¢)®In(F)

Result (type 3, 433 leaves):

(a+ b 3 ]ln(FJ (a+ b 3 )ln(F)
1 280 WxtO _ (68 —4n(F) b +1In(F)?p*)xer  4¥FO
(dx +¢)° 3n(F)3 b3 In(F)3 b3
[a+ b 3 ]ln(F) [a-i— b 3 )ln(F)
_ 2@ —2n(F) b +In(F)?p*) et 4¥HI (1685 —40In(F) b +In(F)2p2) Pe'  Wxto
3In(F)3 b3 d 3In(F)3 53
(a-i— J In(F) (a—t— j In(F) (a-i— ] In(F)
2d° (-84 +bIn(F)) e @+ 24Tl dxte? 6d’cxbel  (drte?
+ J— J—
3In(F)3 b3 In(F)3 b3 In(F)3 b3
[a+ 3 jln(F) (aJr 3 ]ln(F)
_cd (24 —10In(F) b A +In(F)2p?) Pt [dxtO N 4ed* (213 +bIn(F))Pet ¥ ta
In(F)3 In(F)3 5
[a+ b 3 ]ln(F)
N 288 (-423 +5bIn(F) ) xte'  (@dxTO)
In(F)3b?

Problem 97: Unable to integrate problem.

Optimal (type 4, 43 leaves, 1 step):

F“(dx+c)2p(_£ __bin(F) J[ bin(F) ]2/3
37 (dx+e)’ (dx+¢)>
3d

Result (type 8, 21 leaves):
b

a+ 3
JF @x+0” (dx +c) d

Problem 98: Unable to integrate problem.
J};a +b(dx+o)h dx

Optimal (type 4, 50 leaves, 1 step):



P (dx + ) r( % b (dx +¢)" In(F) J

S | =

dn (-b (dx+c¢)"In(F))
Result (type 8, 15 leaves):
JFa +b (dx+co) dx

Problem 103: Result more than twice size of optimal antiderivative.

JFu+b(dx+C)2 (fx—i—e)s dx

Optimal (type 4, 474 leaves, 14 steps):
fSFa+b(dx+c)2 5f3 cf+de 2Fa+b (dx+c)?2 B 1514 cf+de Fa+b(dx+c (dx +c) _fSFa+b(dx+c)2(dx+c)2 N Sf(_cf+de)4Fa+b(dx+c)2

B dIn(F)?3 b*d In(F 4b%d°1n(F)? B> d In(F)? 2bd°In(F
N 5]2(-cf+de)3ﬁﬂ+b<dx+0>2(dx+c L 5P (~ef+de) 2R th Wt (x4 ¢)? L5 cf—l—de)F’H’ [@x+e? (dx+c)?
bd®In(F) bd®In(F) 2bd®In(F
L LR dx+e)? (dx+c L 15/ (cef+de) ) Ferfi( (dx+c) VB VIn(F) ) Jrn 5f2(—cf+de)3F“erﬁ((dx+c)ﬁ\/ln(F) )Jr
2bd8 In(F 85 /2d61n(F)5/2 263 2 do1m(F)3 2
N (—cf+de)5F“erﬁ((dx+c)\/7\/ln(F) )Jn
2d°\b JIn(F)

Result (type 4, 1546 leaves):
f5x4de2x2+2bcdx+bcz+a fSC4de2x2+2bcdx+b62+a B 9fsczde2x2+2bcdx+b02+a _fSXZde2x2+2bcdx+bcz+a

21In(F) bd* 2d°In(F) b 4d°In(F)?b? In(F)? > d*
5ezf3de2x2+2bcdx+bc2+a Se4bed2x2+2bcdx+bcz+a N f5de2x2+2bcdx+b02+a Sef’l)gl;bdzxz-‘ercdx-‘rbcz-i-a
In(F)? b*d* 2In(F) bd> In(F)3 b3 d° 2In(F) bd>*
561463de2x2+2bcdx+b02+a 25ef4€de2x2+2bcdx+b62+a 1Sej4bud2x2+2bcdx+bcz+a SerSXZdezx2+2bcdx+bcz+a
— _|_ —
2d° In(F) b 4 In(F)%b? 4In(F)2b*d* In(F) bd*
Se2f3C2de2x2+2bcdx+bcz+a Seafszbd2x2+2bcdx+bc2+a Seafchbd2x2+2bcdx+bc2+a
+ —_
d*In(F) b In(F) bd? &S In(F) b
5e3f2c2\/;F‘lerf{—d\/—bln(F) x—i—MJ Se4fc\/?F“erf[—d\/—bln(F) x—I—M) - ,
B -bIn(F) ) “bin(F) ) SeffedppdxA2bedxtbeta

B bIn(F) 22 hI(F) 2d°In(F) b

bIn(F)
Seft*Vn Fef| -dy—bIn(F ==

SefflCZbudzxz-i-2bcdx+bc2+a efAc T er( n(F) x+ ST (F) ] 5€2f3€bud2x2+2bcdx+bc2+a
_|_ — —

2d%In(F) b 25 hIn(F) &P In(F)b




5ezfcjﬁﬁaerf[—dmx+M)
)

N I F _fsc)g,de2x2+2bcdx+bc2+a fsczszbaﬂ R +2bcdx+b2+a
&) 2 In(F) b 2d*In(F
5 BN chbIn(F)
f563bud2x2+2bcdx+bc2+a fe \/;Faerf[ d\ =bIn(F) x+ SIn(F) ) 7fschbd2 R +2bcdx+b2+a
- +
2 In(F) b 24 BIn(F) 4 In(F)?b?
15ef4c2ﬁﬁaerf( -dThI(F) x+ M) 15 ezﬁcﬁfﬂerf[ ~dTBI(F) x + M]
N “bIn(F) ) “bIn(F)
2 In(F) b -bIn(F) 2d*In(F) b -bIn(F)
5f5c3ﬁﬁﬂerf( A TF(F) x + M] 15f5cﬁﬁaerf( A TF(F) x + Mj
3 -bIn(F) -bIn(F)
2d°In(F) b/ -bIn(F) 8d°In(F)%b*\-bIn(F)
15ef4ﬁfaerf[ ~d\BI(F) x + M} 5e3f2ﬁﬁaerf( ~dThI(F) x+ M)
B “bIn(F) ) “bIn(F)
8In(F)%b*d\-bIn(F) 2In(F) bd>\-bIn(F)
e5ﬁpﬂerf[ ~d"hIn(F) x+ M]
_ “bIn(F)
2d\~bIn(F)

Problem 104: Result more than twice size of optimal antiderivative.
JFa+b(dx+c)2 (fr +e)* dx
Optimal (type 4, 349 leaves, 11 steps):
2 2
f3 Cf+d€ };a-l-b (dx+c)? 3f4l;ﬂ+b(dx+c)2 (dx +¢) + zf(_cf+de)3Fa+b(dx+c) N 3f2(_cf+de)2f;ﬂ+b(dx+c) (dx—l—c)

b*d’ In(F)? 40> In(F)? bd In(F) bd In(F)
ﬁ (-cf+de) ) Fetbl (dx+e? (dx +¢)? j4F“+b(dx+C)2(dx+c 3]4F”erﬁ( dx +c) b In(F) )\/;
bd®In(F) 2bd5 In(F) 85° 25 In(F)S /2
32 (-cf+de) Ferfi( (dx+¢) VB JIn(F )J_ (-cf+de)* Frerfi( (dx +c¢) VB VyIn(F) ) Jn
253 /2d51n( )3/2 2855 In(F)

Result (type 4, 997 leaves):

4 e chIn(F)
_e\/;Fﬂerf( dy ~bIn(F) X+WJ f4szbd2x2+2bcdx+bc2+a f40x2de2x2+2bcdx+bc2+a f“c2 de2x2+2bcdx+bc2+a

2d-bIn(F) 21In(F) bd* 2dIn(F) b 2dIn(F



f“c“ﬁfﬂerf[—w—blmm x+M) 3ﬂ&ﬁwerf[-dmx+—cbln<“ ]

f463de2x2+2bcdx+b02+a —bln(F) —bln(F)
- - +
2d°In(F) b 248 ~bIn(F) 2d& In(F) by -bIn(F)
bIn(F)
Flerf| -dy—bIn(F) x + ———2)
5]40de2x2+2bcdx+b62+a 3f4bud2x2+2bcdx+bcz+a 3f4\/; er( n( )x —bln(F) ] zefSXZdezx2+2bcdx+bcz+a
+ - - +
44 In(F)?b? 41n(F)2 B> d* 8In(F)2 62 d° Vb In(F) In(F) bd?
bIn(F)
2ef S n Flef| -dy=bIn(F) x + ——— )
2efﬁchbd2x2+2bcdx+b62+a 2ef3€2de2x2+2bcdx+b62+a efSC \/; o [ I‘l( ) o —bln(F) ]
+
A In(F) b dIn(F) b & hIn(F)
G TR T e CoI(F)
3 3eﬁc\/;F”erf d bIn(F) x+ “bIn(F) ] 3 2ef3de2x2+2bcdx+b52+a . 382f2bud2x2+2bcdx+b62+a
& In(F) by BI(F) In(F)2 6% d* In(F) bd*
32227 Fert| -dy B x+ L) N 320 M ma( g TR ET x4 2
362f2Cdezx2+2bcdx+bcz+a -bIn(F) " -bIn(F)
& In(F) b & -bIn(F) 2In(F) bd®-bIn(F)
bIn(F)
2 Flerf| -dy—bIn(F) x + —2-22)
2gfl;bd2x2+2bcdx+bcz+a e3fC\/; e [ n( ) o ‘bll’l(F) ]
+ +
In(F) bd* & -bIn(F)

Problem 107: Unable to integrate problem.
Jee(dx+c)3(bx+a)2dx
Optimal (type 4, 111 leaves, 5 steps):
12 e drred (—ad+bc)2(dx+c)r(%,—e(dx+c)3j 2b(-ad+bc) (dx+c)21"(§ —e(dx+c)3j

- +
3dPe 3 (-e (dx+¢)3) 38 (e (dx+c)?)?

Result (type 8, 20 leaves):
Jee(dx+c)3 (bx+a)2dx

Problem 111: Unable to integrate problem.

e

Je<dx+c)3 (bx+a)? dx

Optimal (type 4, 134 leaves, 6 steps):



2 /3

2(d:)3 X bzeEi(;S] 2b(—ad+bc)[—;3) (dx+c)2r(_£,_;3J
bee' T (dx+c)’ (dx +¢) _ (dx+c) 3 (dx +¢)

33 343 iy

e 1/3 1 .
(—ad+bc)2(——3j (dx+c)r[-—,-—3)
4 (dx +c) 37 (dx+ec)
3d

Result (type 8, 20 leaves):

e

Je<dx+c>3 (bx+a)? dx

Problem 112: Result more than twice size of optimal antiderivative.
e+f(bx+a)
F dx+c

hx+g

Optimal (type 4, 104 leaves, 5 steps):
bf fl-ah+bg)

e+ — e+l "o
d w:f _ (-ad+bc)fIn(F) hetgd wif _(-ad+bc)f(hx+g)In(F)
o’ El( d(dx+c) )+F ) E‘( (-he+gd) (dx+c) )
h h

Result (type 4, 431 leaves):
afh—bfg+tceh—deg

. e ed i (flad=be)In(F) _ (fb+de)In(F) _ -In(F) afh+n(F) bfg —In(F) ceh +1n(F)deg)a
- 1( d(dx+c) d hc—gd
h(ad—bc)
Fafhfbﬁf;,hmg pi (flad=be)In(F) _ (fb+de)In(F) _ -In(F) afh+In(F) bfg —In(F) ceh +1n(F)deg)bC
+ 1( d(dx+c) d hc—gd
h(ad—bc)
fb+de
=4 . ( flad—bc)n(F) _ (fb+de)n(F) _ -In(F) bf—deln(F)
N ar Ell( d(dx+c) d d )a
h(ad—bc)
fbtde
= . ( flad—bc)n(F)  (fbtde)n(F) _ -In(F)bf—deln(F)
o F Ell( d(dx+c) d d )bc
h(ad—bc)

Problem 113: Result more than twice size of optimal antiderivative.



e+f(bx+a)

F dx+c
(hx+g)*
Optimal (type 4, 618 leaves, 48 steps):

B bf _(cad+bof e+f(bx+a) e+b_f_(—ad+bc)f e+f(bx+a)
d3F d d(dx+c) 3 F dx+c N Sdz(—ad+bc)fF d d(dx+c) In(F) 3 (—ad+bc)fF dx+c In(F)
3h(-he+gd)? 3h (hx+g)3 6 (-hc+gd)* 6 (-hc+gd)? (hx+g)?

fbx+a) et [Lalths) (-ad+bc) f(hx+g) In(F)
S & (-ad+be)fF  Theted E( ez ne S rel Jl F
_2d(-ad+bo)fF P n(F) (rad+be)f ! (<he+gd) (dx+c) n(F)
3(-hc+gd)’ (hx+g) (-he+gd)?
e+b_f_(fad+bc)f f(bx+a)
N d(-ad+be)*fF 4 ddxta pinF)2  (-ad+bc)?fF ¥ pin(F)?
6 (-hec+gd)® 6 (-hc+gd)* (hx+g)
et (-ad+be)f(hx +g) In(F)
22 ~he+gd : —a ¢ xXTg)n 2
- F gd pEi| - In(F
| Aad+bo’s 1( i ) n(F)
(-he+gd)?
e+l (-ad+be) f(hx +g) In(F)
3 -he+gd 2 n: -a ¢ xXT4g)n 3
- F gd  p2Ej| - In(F
N (-ad+be)’f ‘( (<he+gd) (dx +c) ) n(F)
6 (-hc+gd)®

Result (type ?, 4470 leaves): Display of huge result suppressed!

Problem 120: Result more than twice size of optimal antiderivative.
2
fo +bx+a (ex+d)3 dx

226 leaves, 10 steps):

Optimal (type 4,
e(-be+2dc) fF2HD3Fa (ox 4 a) N effF bt (o 4 g)2

) €3fcx2+bx+a e(_be+2dc)2fcx2+bx+a N
22 n(f)? 8 In(f) 4 1n(f) 2cIn(f)
_»? a2
32 (-be+2dc)f 4cerﬁ[ (2¢x+5)JIn(f) )ﬁ (-be+2de)3f ¢ ofi| (2ex )V ) o=
. 2/c N 2/e
P /21n(f)3/2 16 ¢’ /ww
Result (type 4, 552 leaves):
4ac—b2 | (f)b
NEYERE erf(— eIn(f) x4+ — P ]
i ¢ o 2 —cln(f) 63x2fcx2+bx+a 3 e3bxfcx2+bx+a L eSbecx2+bx+a
2cIn(f) 42 1n(f) 8 In(f)

2 =cIn(/)



4ac—b2 4ac—b2

Sns 4 af —w/—cln(f)x—l—M] 3éb s A erf[—\/mx—i-—ln(f)b ) .
2 -cIn(f) B e3fcx +bx+a

N 2y )
163y =cIn(/) 8 A In(f) y—cIn(f) 22 In(f)?
4ac—b2
2 4c In(f) b
) Ll e eyt 3d202n f erf[ cn(/) x+ > ]
2cIn(f) 4 In(f) 82 em(f)
4ac—b2 4agc—b2
PNV erf[— 'Clﬂ(f)x‘f‘M) 5 3debyn s A€ erf(— —cln(f)x+—ln(f)b
N 2=cn(f) ) _ 3P efcX thxta N 2y ~cIn(f)
4cin(f) y=cn(7) Zcn(f) 4ey=em(y)

Problem 127: Result more than twice size of optimal antiderivative.

ee)c-‘,-d &
sz (cx2 +bx+a)

Optimal (type 4, 184 leaves, 9 steps):

d_e(b+\/ —4ac+b2) (
2e Ei[ ¢

2ac—b?

b+2cx—+ —4ac+b2) ]

€ 3 b+
& beEifex) | ee’Eiex) ¢ J-4ac+b?
ax a2 a 24?
(b-V2acis2)
d=< 2;” . e<b+26x—\/-4ac+b2) 2ac+b?
€ Ei 2 h+ —==-T=
¢ J -4ac+b?
+ 2
2a
Result (type 4, 560 leaves):
eext+d (ae—b)edEil(-ex) 1 [
el - - _
2
axe a-e 2a2e\/ ~dacé + b

-2e

-be4+2dc+y -4dacl +b2 2
2¢ :
Ell{

2(ex+d)c—be+2dc+ -dacé + b* ]ace
2c¢

+e Ze+2e

~bet2dcty -4ac +b2 2 5
2c Ei [ -2 (ex+d)c—be+2dc+ ~4ace + b Jb
1

2¢
_be—=2dc+V -4ace +bh2 2
2¢ Eil[—

_be=2dc+ ~4ace+b2 2

ace —¢€

2(ex+d)c+be—2dc+ -dace +b* ]

2(ex+d)c+be—2dc+ dace +b* ]bze
2¢

2¢



+e

~be+2dc+y -dace +b2e2 b d b 2d \/ 4 4+ b2
e Eil[ -2(ex+d)c—be+2dc++ -4ace + )\/—4ace2+bze2 b+e

2¢

_ _ 2
_2(ex+d)c+be 22dc+ dacd +b* & ] Y ) bJJ
C

Problem 128: Result more than twice size of optimal antiderivative.

ee)c-‘,-d
dx
X (cx2 +bx+a)
Optimal (type 4, 142 leaves, 7 steps):

d— e<b+\/ —4ac+b2>
2c¢

- )
o . Ei[e(b+2(:x+ dac+b ))(1_ b ]

edEi(ex) _ 2e J -4ac+b?
a 2a
d_E(b_ _24Cac+b2) .(e(b—}-Zcx—\/ —4ac+b2) b
e Ei 1+ ——
_ 2e [ J -4ac+b? )
2a

Result (type 4, 368 leaves):

edEil( -ex) 1

_be—2dc+y -4ace +bh2 2
2¢

- +
a 2ay\ -dace +b* &
_be—2dc+V -d4ace +b2e2
e Eil[—

~be+2dc+ -4ac +b2 2
e 2¢ Eil(

2¢

—¢€

2 (ex+d) c—l—be—2a’c—l-\/—4ace2 + b2 ]be
2¢

-2 (ex+d)c—be+2dc+ -dacé + b ]be

+e

~be+2dc+y -4ace +b2 2 ) J b 24 1 ez b2e2
2c Eil{ -2(ex+d)c—be+2dc++ -4ace + ]\/—4acez+bzez te

2¢

2(ex+d)ctbe—2dc+y-4acd +b& ]J_4ace2 +b7 e ]
2c¢

Problem 129: Result more than twice size of optimal antiderivative.
eex+dx2
— dx
cex> +bx+a
Optimal (type 4, 160 leaves, 7 steps):

Ei

1

_be—=2dc+V -4ace® +b2 2
2c¢ El][



_ [ 2
edE(b 24C”C+b ) Ei( e(b+2cx—\/ —4ac+b2) ] b+M
wx+d ) 2c J -4ac+b?
o 27

b+ dacti?)
dﬁe( + 2cac+ Ei( e(b+20x+\/ -4ac+b2) ] [b+ 2ac+b )

e
2¢ J-d4ac+b?
27

Result (type 4, 1729 leaves):

e2€ex+d 1

1
— +
N evrr s

“be+2dc+y -4ace +b2 2
SN

-2 (ex+d)c—be+2dc+ -dacé + b 2
e ac

~be+2dc+ -4dacl +b2 2
& 2e 2¢ Eil[

2¢

- — _ 2
e 2(ex+d)c—be+2dc+ 4ace + b Jbzez

2¢

~be4+2dc+y -4dac +b2 2 ) d b 2d \/W
Qe Eil[ 2(ex+d)c—be+2dc+\ -4dace + ]bcde

+2
¢ 2¢

—2e

~be+2dc+y -daced +b2el ) d b 2 d 1 62 b2e2
2 Eil[ 2(ex+d)c—be+ c++ -d4ace + chdz—Ze

be=2dc+y -4ac +b2 2
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dac +b* be—2e 2¢ Ei

1

2(ex+d)c+be—2dc++-4acd +b*& ]
2¢

2(ex+d)c+be—2dc+ -dacé + b* ]\/—4acez+b262 ch]
2¢

> be—=2dc+ -4ac +b2 2
2(ex+d)c—be+2dc+ -dgcd +b* e oe Ei
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-be4+2dc+y -4dacl +b2 2
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Problem 130:

Optimal (type 4, 203 leaves, 9 steps):

d— e(b—\/ —4ac+b2)

Result more than twice size of optimal antiderivative.

J eex-‘rd)g) &
e +bx+a

o Qe Ei[e(b+20x—\/—4ac+b2)] B —ge— bbﬁac+b%
i eex+d B beex+d N eex+dx N 2c [ -dqgc—+ b2
cé Fe ce 27
de elbtyaacis?) - 5 _ 2
o 2 Ei e<b+26x+é 4dac+b ) bz_ac+_b(3ac+b)
" ¢ J-dac+b?
23

Result (type ?, 3531 leaves):

Problem 133:

Optimal (type 3, 22 leaves, 2 steps):

Result (type 3, 48 leaves):

Problem 134: Unable to integrate problem.

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

Result (type 8, 16 leaves):

Display of huge result suppressed!

Result more than twice size of optimal antiderivative.

X
4
a—2%%p

X
arctanh[ 2Vb ]

Ja

In(2)Va Vb

1n(2x+- a J ln[Zx—- d ]
Jab _ Jab
2yab In(2) 2y ab In(2)

==
a—4b

X
arctan[ _2Vh ]

Ja—4b

In(2) Vo




==
a—4"b

Problem 141: Result more than twice size of optimal antiderivative.

J d+efi*te

a +bfhx+g+cf2hx+2g

Optimal (type 3, 97 leaves, 7 steps):

x+g
(-2ae+db) arctanh[ %J

dx _ din(a+b/**8 4+ cfhrH28) J-dac+b?
a 2ahn(f) ahln(f) -4ac+ b

Result (type 3, 992 leaves):
4In(f)2acdh’x 3 In(f)2b?dh’x N 4In(f)2acdgh 3 In(f)2b*dgh
4In(f) 2 ch* —In(f)2ab?h?  Aln(f)2d>ch®> —In(f)2ab*®>  4In(f)%>d?ch®> —In(f)2ab>h*  4In(f)2a*ch* —In(f)%>a b’ W?

21n(fhx+g+ 2abe—b2a’+\/—16a3ce2 +4a’ b’ +16a’bede—4ab’de—4ab’cd® +b* P ]cd
2c(2ae—db)
(4ac—b*) hin(f)

_ 12 _ 3 272 2 _ 3 _ 272 4 2
ln[fhx+g+2abe bd+\/ 16a°c +4a°b* & +16a*bede—4ab’de —4ab’cd® +b*d ]bzd

. 2 2ac—db) . 12 (ln[f,,Hg
2a (4ac—b*) hin(Y) 2a (4ac—b*) hin(Y)
4 2abe—b2d+\/—l6a3cez+4a2b262+16a2bcde—4ab3de—4abzcd2+b4d2 ]
2c¢c(2ae—db)

\/—16a3cez +4a2P* P +16a°bede—4ab’de—4ab’cd* +b*d? )

21n(fhx+g— —2abe+b2a’+\/—16a3ce2 +4a’ b’ +16a’bede—4ab’de—4ab’cd® +b* ]cd
2c¢c(2ae—db)
(4ac—b?) hin(f)

ln[fhx+g— —2abe+bzd+\/—16a3cez+4azb262+16azbccle—4ab3a’e—4ab20d2+b4a’2 ]bzd
2c(2ae—db)

+
2a (4ac—b*) hin(/f)

1 +
— I x+g
2a(4ac—b*) hin(f) (n(fh

_ 2abe+brd+-16a°cé +4d*p* & +16d*bede—4abdde—4ab*cd® +b*d? ]
2c(2ae—db)




\/‘16613062 +4a2b* P +16a%bede—4ab’Pde —4dab? cd* + b* d? )

Problem 144: Result more than twice size of optimal antiderivative.

1
dx
Ja +bf—dx—c+cfdx+c
Optimal (type 3, 43 leaves, 4 steps):

xX+c
2 arctanh[ at2ef7 " ]

\/a2—4bc
din(f)Ja*> —4bc

Result (type 3, 134 leaves):

2 2 2 _ _ 2
In fdx_c+ aja —4bc +a 4bc] ln[fdx_c+ ayja —4bc —a"+4bc

2bJad?> —4bec 2bJa*—4bc

a® —4bc dn(f) a*> —4bc dn(f)

Problem 145: Result more than twice size of optimal antiderivative.

J X dx
a +bfdx—c+cfdx+c
Optimal (type 4, 187 leaves, 8 steps):

x+c x+c x+c x+c
xln(l +L] xln| 1 —i—L] polylog[Z,—L] polylog[Z,—L

a—\/a2—4bc a+Ja*—4be a—\/a2—4bc a+Ja*—4be

din(f)Ja*> —4bc din(f)Ja* —4bc Pin(f)2Ja* —4bc Pn(f)>Ja*> —4bc

Result (type 4, 425 leaves):

ln[ 2bf9 ¢+ Ja* —4be —a JX ln[ 2bf ¢+ Jd® —4be +a

—a++Jd>—4bc a++Ja*—4bc

ln[ 2bf ¢+ Ja? —4be —a Jc

—a+Ja*—4bec

+ —
In(f) dJa*—4bc In(f)dya*—4bc In(f) d*Ja* —4bc
dx—c 2 _ _ dx—c 2 _ dx—c 2
ln{zbf_ +a 4bc+a]C dilog[ 2bf +JVa —4bc a] mbg[be’ +JVa —4bc +a]
4 a+yJa®—4bc —a+Ja* —4bc a+yJa® —4bc

+ —
In(f) d*Ja* —4bc In(f)2d?Ja> —4bc In(f)2d?Ja*> —4bc



2bf 944
J—a2+4bc
In(f) d*y -a> +4bc

2 carctan [

_|_

Problem 147: Unable to integrate problem.

cy ex+d
a+bFYexTds

22+ &

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

bEi[ cin(F)ex+d aln[ Jex—+d
Vv -efx +df 4 Vv -efx+df

de de
Result (type 8, 43 leaves):

cy ex+d
a +bF\/ -efx+df

22+ P

Problem 149: Unable to integrate problem.

v —ax+1 "
F vax+1

- dx
-a* 2+ 1

Optimal (type 4, 66 leaves, 3 steps):

v —ax+1
pVaxTT Ei[ nln(F)+ -ax+1 j
Jax+1
ny —ax+1
aF vax+1

Result (type 8, 35 leaves):

F vax+1
|

m)”

dx



Problem 150: Unable to integrate problem.

3V -ax+1
F Vax+1

— dx
-2 +1

Optimal (type 4, 25 leaves, 2 steps):

Ei 3In(F)y -ax+1
vax+1

a

Result (type 8, 34 leaves):

3V -ax+l
F vax+1

— dx
-2 +1

Problem 151: Unable to integrate problem.

v -ax+1
F vax+1

-a* P +1

Optimal (type 4, 24 leaves, 2 steps):

Ei[ In(F) J-ax +1
vax+1

Result (type 8, 33 leaves):

v -ax+1
F vax+1

-a? P +1

Problem 152: Unable to integrate problem.

Voax+1
FVEFT (222 41)

Optimal (type 4, 25 leaves, 2 steps):



Ei[— In(F) -ax+1 ]
Jax—+1

Result (type 8, 35 leaves):

1

dx
N -ax+1

FYOFT (22 +1)

Problem 153: Result more than twice size of optimal antiderivative.

Jadex

2

Optimal (type 4, 26 leaves, 3 steps):
s

+Ei(x (In(a) +In(b))) (In(a) +1n(b))

Result (type 4, 159 leaves):

In(a) xIn(b) (1 + Ina)

2xIn(b) [ 1+ +2 o

-In(b) (1 + in(z) ] ! 1 +1—1In(x) —Ix—In(In(b)) —ln(l + i“(z —~ ( lngb) ) + 1
nB) 1 yin(p) (1 + IEEZ; j n( 2xIn(b) (1 + IEEZ; ) xIn(b) (1 + 13(

#inf ~win(b) (14090 ] )+ (i) (14 {05 ]

Problem 154: Unable to integrate problem.

(d—Fe€x+h)(gx43ﬂ3 dr
a +beix+h +ceZix+2h

Optimal (type 4, 692 leaves, 13 steps):

_ ix+h _
(gx+f)4(e+MJ (gx+f)3ln[l+ 2ce J(6+M]

\/—4ac+b2 _ b—y-dac+b* \/—4ac+b2
4g(b—\/—4ac-l—b2) i(b—\/—4ac—l—b2)

ix+h - ix+h
3g(gx+jjzpdybg[2,— 2ce {e+._lﬁii2ﬁf_ 2cée ]

b—+ -4ac+b* J—4ac+b2 i b— -4ac+ b

-be+2dc

J-dac+p?

e+

6g2(gx-+f)pdybg[3,—

2(b—V"2ac+?) p(b—“2ac+?)



ix+h _ _
6g3polylog[4’_ 2ce oy —het2dec (ex+n* e+ be—2dc
B b—-4ac+p’ J-dac+d® ) J-dac+b?
ﬁ(b—d—4ac+b2) 4g(b+ —4ac+b2>
ix+h _ ix+h _
(gx+f) 3| 1+ —2€¢© [e—i——be 2dc ) 3g(gx+f)2polylog[2,— 2ce [e—i——be 2dc )
b+ -d4ac+b’ J -4ac+b? b+ -dac+b? J -4ac+b?

i(b+d—4ac+b2) ) ﬂ<b+ —4ac+b2)

ix+h _ ix+h _

6% (gx +f) polylog[3,— 2ce o+ —be—2dc 6g3po1y10g[4,_ Zce oy be—2dc

+ b+y-dac+b’ J -d4ac+b? b+ -4ac+b’ J -4ac+b?
ﬁ(b+ —4ac+b2) ﬁ(b+ —4ac+b2>

Result (type 8, 43 leaves):

(d+eed™™) (gx+/)°
a+belx+h +0621x+2h

Problem 155: Unable to integrate problem.
JFa+b1n(c+dxn)x2 dr

Optimal (type 5, 66 leaves, 4 steps):

Fo)3 (c+dx")b1n(ﬂhyperge0m[ [ é, -bIn(F) ], 3t , —M)
n n c
b In(F)
3(14—éﬁz)
c
Result (type 8, 20 leaves):
Jfa+bln(c+dﬂ)x2dx
Problem 156: Unable to integrate problem.
JFf(a +bln(c(ex+d)”)2) dx
Optimal (type 4, 99 leaves, 3 steps):
F (ex +d) erfi 14+2bfnin(F) In(c (ex +d)") -

2nb JfVIn(F)
1 1
2eehb/nnd (c(ex+d)")" Vb JFVIn(F)

Result (type 8, 22 leaves):



Problem 157:

JFf(a +b1In(c (ex+d)”)2) dx

Unable to integrate problem.

Ff(a +bIn(c (ex+d)”)2)
dx

(egx+gd)?

Optimal (type 4, 102 leaves, 3 steps):

2
n 1 —bfnn(F) In(c (ex +d)")

F (¢ (ex+d)") erﬁ[
nyb fIn(F)

a

1
2 eebfn*In(B) En(ex+d)2 b JFVIn(F)

Result (type 8, 33 leaves):

Problem 158:

dx

Ff(a +bIn(c (ex+d)”)2)
(egx+gd)’

Unable to integrate problem.
J};f(a +b1In(c (ex+d)”)2) dx

Optimal (type 4, 99 leaves, 3 steps):

1+2bfnin(F) In(c (ex +d)")

F/ (ex +d) erfi

2n+b fJIn(F)
1 1
2ee 0SBy (¢ (ex+d)") " VBT V(F).

Result (type 8, 22 leaves):

Problem 160:

JFf(a +b1n(c (ex+d)”)2) dx

Unable to integrate problem.

JFf(a +bln(c(ex+d)”))2 (egx +gd) dx

Optimal (type 4, 112 leaves, 4 steps):



1 +abfin(F) +b*fIn(F) In(c (ex +d)")

g(ex—%d)zedi L Jq;

b fJIn(F)
1+2abfnnF) 2

2hee PHmmA -, (c (ex+d)”); V7 In(F)

Result (type 8, 31 leaves):
JFf(a -i-bln(c(e)c—O—d)"))2 (egx +gd) dx

Problem 161: Unable to integrate problem.

JFf(a +bIn(c (ex+d)") )2 dx

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

L oabfin(F) +262fI(F) n(c (ex +d)")

n
(ex +d) erfi \/;
2b\f JIn(F)
1 +4abfnlnlF) l

dbee 4bE/mEIA n(c(ex+d)")" JFJIn(F)

Result (type 8, 22 leaves):
JFf(a +bln(c(ex+d)”))2 dx

Problem 162: Unable to integrate problem.

J[ﬂ(a+bhﬁcwx+dW)ﬂ i@
(egx+gd)’®
Optimal (type 4, 114 leaves, 4 steps):
» —%dﬂ)%edi %——abfm(F)—b%ﬂnuwlnuwex+d)0 -
c(ex > 7 (T

1—=2abfnnF)

2bhee DA Zn(ex+d)>JFIn(F)
Result (type 8, 33 leaves):
2

dx

Ff(a +bln(c (ex+d)))
(egx+gd)’

Problem 211: Unable to integrate problem.



Jfa T et g
Optimal (type 4, 50 leaves, 2 steps):
f“gcxr( L v (i) +dm(g) ))
n

IS | =

n (=¥ (bIn(f) +dIn(g)))
Result (type 8, 21 leaves):

Jfa+bﬂgc+dﬂ dr

Problem 212: Unable to integrate problem.
Jfbxﬂ”” (bx +a)™dx

Optimal (type 4, 57 leaves, 1 step):

1+m

(bx+a)1+mr( ,—(bx—i—a)”ln(f))

1+m
n

bn(-(bx+a)"In(f))
Result (type 8, 19 leaves):

Jﬁbxﬂ”” (bx +a)™dx

Summary of Integration Test Results

266 integration problems



HoQw >

176 optimal antiderivatives

41 more than twice size of optimal antiderivatives
0 unnecessarily complex antiderivatives

49 unable to integrate problems

0 integration timeouts



