Mathematica 11.3 Integration Test Results

on the problems in the test-suite directory "2 Exponentials"

Test results for the 98 problemsin "2.1 u (FA(c (a+b x)))*n.m"
Test results for the 93 problemsin "2.2 (c+d x)*m (F*(g (e+f x)))*n (a+b (F (g (e+f x)))*n)*p.m"

Problem 46: Unable to integrate problem.

(c+dx)3
J dx
a+b (Fe(efx)n

Optimal (type 4, 192 leaves, 6 steps):

ceax)t [erax)tog[1e 2R 3 (cax)? porytog[2, - L

- - +

4ad afgnLlog([F] af?g?n?Log[F]?

6 d? (C+dX) PolyLog[S, —b—(Fg:—IFX))—] 6d3 P01}/L0g[4, - b Fg(:fx) ]

afig3n3Llog[F]? af*g*n®Log[F]*
Result (type 8, 27 leaves):

J (crdx)? x

a+b (F8 (0"

Problem 47: Unable to integrate problem.

<c+dx 2
J dx
a+b (Fe(efx)n

Optimal (type 4, 145leaves, 5steps):
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erfx)|" e o
(c+dx)3 <c+dx>2 Log[1+ M] 2d (c+dx) POlyLog[z, _ﬂFg(a—f)L} 2 d? PolyLog{B, —b—(%)*}

a

- +

3ad afgnlog|[F] af2g?n?Log[F]? afig®n3Llog[F]3

Result (type 8, 27 leaves):

J (crdx)? x

a+b (F8lef0)n

Problem 48: Attempted integration timed out after 120 seconds.

c+dx
J dx
a+b (Fe(ef)n
Optimal (type 4, 98 leaves, 4 steps):
)2 <c +d x) Log[l + J—Lb ” (:m ] d PolyLog[Z, _=E (:m ]

(c+dx

2ad afgnlog[F] af?g?n?Llog[F]?

Result (type 1, 1leaves):

2?2

Problem 49: Result more than twice size of optimal antiderivative.

1
dx
Ja+b (F& (erfx)m

Optimal (type 3, 40leaves, 5steps):
x Log[a+b (Fe(efx)n]

a afgnlog[F]

Result (type 3, 100 leaves):

n—" (—fgxLog[F]+Log[FeE‘fEx])
X Log[a +ben (-fgxLog[F]+Log[Fee-fex]) (Feg+fgx> Log[Feeex] ]

a afgnlog[F]

Problem 52: Unable to integrate problem.

J (c+dx)? n

(a+b (Fe(en)n)2
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Optimal (type 4, 388 leaves, 13 steps):

b (Fe(esfx) )"

(c+dx)4_ (c+dx)3 . (c+dx)3 +3d(c+dx>2Log[1+ - ]_
4a%d a’fgnlog[F] af (a+b (F&F¥)") gnlog[F] a2 f2g?n?Log([F]?

(e+fx) n (e+fx)\" e+fx) n
(c+dx)3Log[1+b—(Fg(a—fL] 6d? (c+dx) PolyLog[Z,fﬂFga#L} 3d(c+dx)2PolyLog[2,fb Fg(af‘

a’fgnlog(F] + a*f?>g’>n’Log[F]? . a?f2g?n’Log[F]? 7

6 d*> Polylog |3, JﬂmL] 6d> (c+dx) PolyLog|3, fdﬂL] 6 d*> PolyLog|4, 7M}

a N a - R

a?f*gin*Log[F]* a2 f3g3ndLog[F]3 a?ftgtn®Log[F]*

Result (type 8, 27 leaves):

j (c+dx)? N

(a+b (Fe <e+“>)”)2

Problem 53: Unable to integrate problem.

J (C+dx)2 dx
(a+b (F8(eF0)n)2

Optimal (type 4, 294 leaves, 11 steps):

b Fg(en‘x) n
(c+dx)37 (c+dx)2 . (c+dx)2 +2d(c+dx) Log[1+ - }7

3a%d a’fgnlog(F] af(a+b (F&©F)") gnlog[F] a2 f2g?n?Log[F]?

(c+dx)?Log[1+ M] 2d? PolyLog|2, - b (Fe (%)

2d (c+dx) PolyLog[2, - 1" 2 ¢ polylog3, - 17
a a
: B +

a?fgnlog[F] a’f3g>n3Log[F]3 a’?f?g?n?Log[F]? a?f3g3>n3Log[F]3

a

Result (type 8, 27 leaves):

J (C+dx)2 dx
(a+b (F8(eF0)n)2

Problem 54: Attempted integration timed out after 120 seconds.

c+dx
dx
J(a+b(Fg(e*fX))“)2

Optimal (type 4, 191 leaves, 11 steps):
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(c+dx) Log[1+ M} d Polylog|2, _M]

a a

(C+dX)2 d x c+dx dLog[a+b(Fg<e“‘X>)”]
+

- +

2a%d a’fgnlog[F] af (a+b (FE©F¥)") gnlog[F] a2 f2g?n? Log[F]? ) a?fgnLlog[F] a2 f2g?n? Log[F]?
Result (type 1, 1leaves):

2?2

Problem 58: Unable to integrate problem.

(c+dx)3
J dx
(a+b (Fg<e*“>)“)3
Optimal (type 4, 594 leaves, 26 steps):
(c+dx)4 3d(c+dx)2 3d(c+dx)2 3(c+dx)3 (c+dx)3

+ +

4a%d 22’ f2g?n’Log[F]? 2a’f* (a+b (F&(®™9)") g2n?log[F]> 2a’fgnlog[F] 2af (a+b (F& )" 2gnLog[F]

(e ax)’ 36t [crax) togl1+ L] saerax?ioglas ML (e ax)togla s U
a?f (a+b (FE(eF0)7) gnLog[F] a’f’g’n’Log(F]° 2a%f2g?n? Log[F]2 afgnLog[F]
343 PolyLog[Z, ,ﬂFg'a#L] 9 d? <c+dx) PolyLog[2, ,ﬂFg(a_HL] 3d (c+dx)2PolyLog[2, ’M}
* - —
a3 f4 g4 n* Log[F]* a3 g3n Log[F]? 27 £ g2 n? Log F12
9 d? PolyLog 3, JL(F“:_’“)E] 6d? (c+dx) PolyLog|3, il Fg(:fx) n] 6 d> PolyLog|4, eletr] Fg:ﬂ) n}
+ —
a’ fg*n? Log[F]* a’f>g?n®Log([F]> a3 f* g*n*Log[F]*

Result (type 8, 27 leaves):

j (CerX)3 dx
(a+b (F8 e |n)2

Problem 59: Unable to integrate problem.

J (C+dx)2 dx
(a+b (F8(eF0)n)2

Optimal (type 4, 439 leaves, 24 steps):
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(c+dx)3 d? x d<c+dx) 3(c+dx)2 (c+dx>2
+ +

+ - -
3a’d a’f?g?n?Log[F]? a’f? (a+b (FE(F9)7) g2n?Log[F]? 2a>fgnlog[F] 2af (a+b (F&(FX)")2gnLog[F]

erfx)|" (e+Fx)\"
(crdx)? d? Log[a+ b (F&(eFx))n] 3d (c+dx) Log[1+ﬂ}:g(a—fL] (c+dx)2Log[1+nga{J ]
a’f (a+b (F&(©F¥)") gnLog[F] . a®f3g3ndLlog[F]?3 : a3f2g?n?Log[F]? } a3 fgnLog[F] '

a a

(exfx) | erfx)|" (ecfx) | "
3d2 Polylog|2, —b—(w] 2d (c+dx) Polylog|2, —M} 2d? Polylog|3, o Fga“ ]

- +

a*f2g’n’ Log[F]3 a®f2 g2 n? Log[F]? a’f’g>n’ Log[F]°

Result (type 8, 27 leaves):

J (c+dx)2 ix
(a+b (Felefx)m)3

Problem 60: Attempted integration timed out after 120 seconds.

c+dx
dx
J(a+b(Fg(e*fX))“)3

Optimal (type 4, 276 leaves, 17 steps):

(c+dx)2 d 3dx c+dx

- + +

2a%d _2a2f2(a+b(F€<e+fX>)”)g2n2Log[F]2 2a*fgnLlog[F] 2af (a+b (F&(F9)") > gnLog[F]

(c+dx) Log[1 + M] dPolylog|2, _M}

a a

c+dx 3dlog[a+b (Fe(efx))n]
+

a’f (a+b (F& )" gnlog[F] 2a3f2g?n?Log[F]? : a®fgnlog[F] a3f2g?n?Log[F]?
Result (type 1, 1leaves):

PP

Problem 70: Unable to integrate problem.

J(a+b (FE(©F0)M)3 (cy dx)"dx

Optimal (type 4, 340 leaves, 8steps):
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a® (c+dx)tm 37D p2 (e-T) n-3en (erfn) (Feefex)>" (c+dx)"Gamma |1 +m, - 2Fen(cdx LoglF]

d

} (7 fgn (c+dx)
d

Log[F] )*m

+

d(1+m) fgnlog[F]
2fgn (c+dx) Log[F]

fgn (c+dx

3. 2lmgp2 g2 (e en2en (ef) (Feefex)2" (c 1 dx)"Gamma 1 +m, -
d

cf
d

|

3a2bF(e’ )gnfgn(en’x) <Feg+fgx)” (c+dx)mGamma[1+m, _ fgn (c+dx) Log[F]} (7'an(c+dx) Log[F])’

d d

d

m

fgnLog[F]
Result (type 8, 27 leaves):

J(a+b (FE(€F30)M)3 (c 4 dx)"dx

Problem 71: Unable to integrate problem.

J(a+b (FE(©Fx) M2 (c\dx)"dx

Optimal (type 4, 228 leaves, 6 steps):

)Logm]m+

Log(F1 |\ ™

a? (C+dX>1+m 2-1-mp2 Fz (e—cd—f)gn—Zgn(ewa) (Fegnch)zn (C+dx)"'Gamma[1+m, _ 2fgn (c+dx) Log[F]

d

} (_ fgn (c+dx)
d

+

d(1+m) fgnLog(F]

ZabF(ef%)gnfgn(eH:X) (Feg+fgx>n (c+dx)mGamma[1+m, _ fgn (c+dx) Log[F]] (7'an(c+dx) Log[F]

d d

E

fgnlLog[F]
Result (type 8, 27 leaves):

J(a+b (FE(©F0) M2 (cy dx)"dx
Problem 72: Unable to integrate problem.

J(a+b (FE©FX)M) (c 1 dx)"dx

Optimal (type 4, 116 leaves, 4 steps):

cf

c+dx) Log[F] \ M

a (C+dx)1+m bF(e*d)E“*gMeH‘X) <Feg+fgx)n (c+dx)’"Gamma[1+m, _fgn (c+dx) Logm} (_ﬂ!,n(

d

d

+

d(1+m) fgnLog[F]

Result (type 8, 25leaves):
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J(.-,Hb (FE(©FX)") (¢ dx)"dx

Test results for the 774 problems in "2.3 Exponential functions.m"

Problem 16: Unable to integrate problem.
J(Fe (c+dx))n (a b (Fe (c+dx) )n)p dx
Optimal (type 3, 41 leaves, 2 steps):

(a+b (Fe (c+dx))n)1+P

bden (1+p) Log[F]

Result (type 8, 31leaves):

J(Fe (erdx) )1 (5 4 p (Fe (€200 ) )P g

Problem 17: Unable to integrate problem.

denLog|[F]

J(aer (Fe (€0 ) M)P (Gh (F£%) ) niseis] dix

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

denLog[F|

(Fe (c+dx)>-" (a+b (Fe (c+dX))”)1+P (Gh (f+8X)) ghLog[6]

bden (1+p) Log[F]

Result (type 8, 46 leaves):

denLog|[F]

J(aer (Fe (c+dx))n)P (Gh (~F+gx)) ghiogls] X

Problem 39: Result more than twice size of optimal antiderivative.

eX
J dx
1-e2x

Optimal (type 3, 4 leaves, 2steps):
ArcTanh|[e* |
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Result (type 3, 23 leaves):

—lLog[l—eX} +lLog[1+ex]
2 2

Problem 80: Result more than twice size of optimal antiderivative.
fFa+bx?
J — ax
X

Optimal (type 4, 24 leaves, 1 step):

1
- = b* f?Gamma[-4, -bx? Log[f] | Log[f]*
2

Result (type 4, 71 leaves):

fa (b4 x® ExpIntegralEi[bx? Log[f]] Log[f]* - f°*° (6 + 2bx? Log[f] + b? x* Log[f]2 + b*> x® Log []3) )

48 x8

Problem 81: Result more than twice size of optimal antiderivative.
.':a+bx2
J " dx
X

Optimal (type 4, 24 leaves, 1 step):

1
~ b® f2 Gamma[-5, -bx? Log[f] | Log[f]®
2

Result (type 4, 83 leaves):
1

240 x1

£ (bs x!® ExpIntegralEi[bx? Log[f] | Log[f]® - f*X (24 + 6bx? Log[f] + 2b% x* Log[f]2 + b*> x° Log [f]? + b* x® Log [f]*) )

Problem 82: Result more than twice size of optimal antiderivative.

2
J.Fa+b X X12 dx

Optimal (type 4, 34 leaves, 1step):

fa x13 Gamma[?, -bx?Log[f] }

2 (-bx?Log[f])"?
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Result (type 4, 119leaves):
1
128 b13/2 LOg ['F] 13/2

£ (10395 v Erfi[vb x/Log[f] | +

2/b ¥ x/Log[f] (10395 + 6930 b x* Log [f] - 2772 b* x* Log [f]* + 792 b> x® Log [f]> - 176 b* x® Log [f]* + 32 b° x*° Log[f]S))

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

2
J_Fa+b X X10 dx

Optimal (type 4, 34 leaves, 1step):
2 x* Gamma | %, -bx? Log[f] |

2 (-bx?Log[f])™?

Result (type 4, 107 leaves):
1

64 b11/2 LOg['F]ll/z
f2 (—945WErfi[Wxx/ Log[f] | +2+/b X x~/Log[f] (945-630bx?Log[f] +252b? x* Log[f]2 - 72 b x® Log [f]* + 16 b* x® Log[ﬂ“))

Problem 93: Result more than twice size of optimal antiderivative.
.Fa+bx2
J dx
Xl@
Optimal (type 4, 34 leaves, 1step):
2 Gamma [~ 2, -b x2 Log[f] | (-bx2 Log[f] )9/2

2)

2 x°

Result (type 4, 101 leaves):
1

945 x°

£2 (16 b®2 /7 x° Erfi[Vb x\/Log[f] | Log[f]®/2 - f**" (105+30b x? Log[f] + 12b* x* Log[f]? + 8 b> x° Log[f]? + 16 b* x® Log[ﬂ“))

Problem 94: Result more than twice size of optimal antiderivative.
.f:a+bx2
J - dx
X

Optimal (type 4, 34 leaves, 1step):
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£2 Gamma [_ 12_1J ~b x2 Log [f] } (_b x? Log [f] )11/2

2 X11

Result (type 4, 113 leaves):
1
————— (32672 /1 X" Erfi[\/b x/Log[F] | Log[]1/2 -
10395 x1!
2 (945 + 210 b x? Log [f] + 60 b2 x* Log [f]2 + 24 b x°® Log [f]? + 16 b* x® Log [f]* + 32 b° x!® Log [f]°) )

Problem 106: Result more than twice size of optimal antiderivative.
.Fa+bx3
J » dx
X

Optimal (type 4, 24 leaves, 1 step):

1
-~ b* £ Gamma [-4, -bx’ Log[f]] Log[f]*
3

Result (type 4, 71 leaves):

fa (b4 x12 ExpIntegralEi b x? Log[f] | Log[f]* - £b° (6+2bx?Log[f] +b?x®Log[f]?+ Db x? Log[f]?) )

72 x12

Problem 107: Result more than twice size of optimal antiderivative.
.f:a+bx3
J . dx
X

Optimal (type 4, 24 leaves, 1step):

1
= b° f2 Gamma[-5, -b x> Log[f] | Log[f]®
3

Result (type 4, 83 leaves):
1

360 x1°

fa (bs x'® ExpIntegralEi[bx® Log[f]] Log[f]® - X (24+6b x> Log[f] + 2b2x® Log[f]?+ b x° Log []° + b* x*2 Log[f]*) )

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

b
jfm? x4 dx

Optimal (type 4, 22 leaves, 1step):



- b Log[f]

-b® 2 Gamma [ - 5, | Log[f]°®

X

Result (type 4, 77 leaves):
b Log[f] ]

1 .
— £ [—bS ExpIntegralEi|
X

Log [f]®+ X x (24 x*+6b x> Log[f] + 2b? x* Log[f]? + b’ x Log [f]* + b* Log [f]*)
120

Problem 117: Result more than twice size of optimal antiderivative.

b
J-Fa”? x3 dx

Optimal (type 4, 21 leaves, 1step):
B b Log[f]

X

b* 2 Gamma | - 4, | Log[f1*
Result (type 4, 65 leaves):

b Log[f] }

1
— £ (— b* ExpIntegralki |
X

Log [f]*+ " x (6x*>+2bx? Log[f] + b> x Log[f]? + b® Log [f]?)
24

Problem 129: Result more than twice size of optimal antiderivative.

b
J-F“TZ x° dx

Optimal (type 4, 24 leaves, 1 step):

1 blLog[f
- = b° 2 Gamma [ -5, 2loglt]

A .| Log[f]®
X

Result (type 4, 81 leaves):

b Log[f] ]

1 .
—f [—b5 ExpIntegralEi| -
X

b
Log[f]® + fx x* (24x® + 6 b x® Log[f] +2b*x* Log[f]? + b*> x* Log[f]? + b* Log[f]?)
240

Problem 130: Result more than twice size of optimal antiderivative.

b
J-F‘.”Tz x7 dx

Optimal (type 4, 24 leaves, 1 step):

1 blog[f
= b* f* Gamma [ - 4, _bloslf]

A S Log[f]*
X

2 Exponentials.nb | 11
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Result (type 4, 69 leaves):

b Log[f] }

1
— f2 (— b* ExpIntegralEi| ;
X

b
Log [f]* +fx x* (6x°+2bx* Log[f] + b?x* Log[f]* + b* Log[f]>)
48

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

b
Jfé”x_z x1® dx

Optimal (type 4, 34 leaves, 1 step):

1 11 blLog[f b Log[f] )11/2
= fax™ Gamma [ - —, - gl ]] (— gl ]]
2 2 x2

x2

Result (type 4, 110leaves):
-32b2/r Er‘fi[—w vLog(f]

X

.Fa

| Log[f1/2+
10 395

b
o x (945 x'° + 210 b x® Log [f] + 6@ b®> x® Log [f]? + 24 b x* Log [f]® + 16 b* x* Log[f]* + 32 b> Log [f]°)

Problem 142: Result more than twice size of optimal antiderivative.

b
J-F‘“TZ x& dx

Optimal (type 4, 34 leaves, 1step):
b Log[f] ] [ b Log[f] )9/2

1
= 2 x° Gamma [

9
-
2 2

x2

x2

Result (type 4, 98 leaves):
Vb Log[f]

X

1,
945

b
-16b%2 /5 Erfi] | Log[£1°/% + £ x (105 x® + 30 b x° Log[f] + 12 b% x* Log[f]? + 8 b? x? Log [f]® + 16 b* Log[f]*)

Problem 152: Result more than twice size of optimal antiderivative.

b
_Fa+x—2
dx
X12

Optimal (type 4, 34 leaves, 1step):
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fa Gamma[lzfl, - bloglfl ]
X

5 11 (_ b Log [ f] )11/2

Result (type 4, 112leaves):

.Fa

b
945 /—7T EP_Fi[\/Fx/Log['F] } B 2+/b fx /Log[f] (945x3-630bx® Log[f]+252b? x* Log[f]2-72b> x? Log[f]3+16 b* Log[f]*)
X

9

X

64 b11/2 Log ['FJ 11/2

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

Jfa+;
dx
X14
Optimal (type 4, 34 leaves, 1 step):
-FaGamma[?, ~ bloglfl ]

XZ

9 %13 (7bLog f )13/2
XZ

Result (type 4, 124 leaves):

1 /b /Log[f 1
£ | 10305 /o Erfi[ o EOBIEL L
128 b13/2 LOg['F]:B/Z X x11

b
2+/b = +/Log[f] (16395 x*® - 6930 b x® Log [f] + 2772 b* x® Log [f]? - 792 b> x* Log [f]? + 176 b* x* Log [f]* - 32 b> Log[f]?)

Problem 155: Result more than twice size of optimal antiderivative.

b
2.2
JF e xM dx

Optimal (type 4, 24 leaves, 1step):

1 b Log[f
- = b° f2 Gamma [ -5, _bloglf] | Log[f)®
3

X3
Result (type 4, 81 leaves):

1 bLog[f
—— 2 | -b° ExpIntegralki| ﬁ]

b
: Log[f]®+fx» x> (24x** +6bx’ Log[f] +2b*x® Log[f]? + b*> x> Log [f]> + b* Log[f]*)
360 X
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Problem 156: Result more than twice size of optimal antiderivative.

b
Jfa”x_z x*t dx

Optimal (type 4, 24 leaves, 1 step):
b Log[f]

1

= b* f* Gamma [ -4, | Log[f)*

3 x3

Result (type 4, 69 leaves):

1 4 .rblog(f] 4 o3 9 6 2,3 2. 13 3
— £ (—b Eprntegr‘alEl[is} Log[f]*+ < x* (6x°+2bx® Log[f] + b x> Log[f]? + b® Log[f]?)
72 X

Problem 202: Unable to integrate problem.
ch (a+bx)3 x2 dx

Optimal (type 4, 120leaves, 5steps):

£C (asbx)? 2a (a+bx>zGamma[§, -c(a+bx)’Log[f]] a2 (a+bXx) Gamma[i, -c (a+bx)?Log[f]]
. _

3b3clog(f] 3 b3 (—c(a+bx)3Log[ﬂ)2/3 3b3 (—c(a+bx)3Log[1‘:])1/3

Result (type 8, 17 leaves):

J.Fc (a+bx)3 x2 dx

Problem 203: Unable to integrate problem.

J_Fc (a+bx)3 x dx

Optimal (type 4, 92 leaves, 4 steps):
(a+bx)zGamma[§, ~c (a+bx)>Log[f]] ) a(a+bx) Gamma[%, ~c (a+bx)>Log[f]]

2/3

3 b2 (7c <a+bx)3Log[ﬂ)

3 b2 (—c (a+bx)3Log[-F])1/3

Result (type 8, 15leaves):
J_Fc (a+bx)3 x dx
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Problem 208: Unable to integrate problem.

3 2 2 2 343
Jea +3a*bx+3ab®x*+b>x X4d1X

Optimal (type 4, 183 leaves, 8steps):

2a2elabx? at (a+bx) Gamma[i, —(a+bx>3] 433 (a+bx)ZGamma[§, —(a+bx>3]

bS N s 311/3 i 3\2/3 i
3b (—(a+bx)) 3b5(—(a+bx))

4a (a+bx)4Gamma[§, -(a+bx)?] (a+bx)SGamma[§, -(a+bx)?]

3b° (—<a+bx)3)4/3 3b° (—(a+bx)3’)5/3

Result (type 8, 35leaves):

3 2 2 42 3,3
Jea +3a*bx+3ab®x*+b>x X4d1X

Problem 209: Unable to integrate problem.

3 2 2 2 343
Jea +3a’bx+3ab®x+b’x X3 dx

Optimal (type 4, 138 leaves, 7 steps):

ael@bx® a®(a+bx) Gamma[i, - (a+bx)3] a2 (a+bx)zGammaE, - (a+bx)3} (a+bx)4Gamma[§, -(a+bx)?]
_ N _ _

bt 3b4(7(a+bx)3)1/3 bd (7(a+bx>3)2/3

3b* (- (a+bx)?)*?

Result (type 8, 35leaves):

3 2 232, 13 43
Jea +3a’bx+3ab®x*+b’x X3 dx

Problem 210: Unable to integrate problem.

3 2 2 2 343
Jea +3a*bx+3ab®x*+b>x XZ dx

Optimal (type 4, 99 leaves, 6 steps):

abx)?  a? (a+bx) Gamma[i, —(a+bx)3] 2a (a+bx>ZGamma[§, - (a+bx>3]
- +

3b° 3b3 (—(a+bx)3)1/3 3b3 (—(a+bx)3)2/3

el
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Result (type 8, 35leaves):

3 2 232, 13 43
J(ea +3a’bx+3ab®x+b’x XZ dx

Problem 211: Unable to integrate problem.

3 2 2 2 343
Jea +3a*bx+3ab®x*+b*x x dx

Optimal (type 4, 80leaves, 5steps):

a(a+bx] Gamma[i, —(a+bx)3] (a+bx)zGamma[§, —(a+bx>3}

3 b2 (—(a+bx)3)1/3 3b2 (—(a+bx)3)2/3
Result (type 8, 33 leaves):
x dx

Jea3+3 a?bx+3ab?x2+b> x3

Problem 247: Unable to integrate problem.

J.Fc (a+bx)" X3 dx

Optimal (type 4, 207 leaves, 6 steps):
(a+bx)4Gamma[§, ~c(a+bx)"Log[f]] (-c (a+bx)"Log[f]) " 3a (a+bx)3Gamma{§, -c (a+bx)"Log[f]] (-c (a+bx)"Log[ﬂ)’3/"

_ + _
b% n b% n

3 a2 (a+bx)zGamma[f, ~c (a+bx)"Log[f]] (-c (a+bx)"Log[f]) " a®(a+bx) Gamma[i, ~c (a+bx)"Log[f]] (-c (a+bx)"Log[f]) "

+
b% n b4 n

Result (type 8, 17 leaves):
J_Fc (a+bx)" X3 dx

Problem 248: Unable to integrate problem.

J_Fc (a+bx)" X2 dx

Optimal (type 4, 154 leaves, 5steps):
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(a+bx)3Gamma[§, ~c(a+bx)"Log[f]] (-c (a+bx)"Log[f]) "

+
b3 n

2a (a+bx)zGamma[§, -c (a+bx)"Log[f]} (-c (aerx)"Log[-F])’Z/n a% (a+bx) Gamma[%, -c (a+bx)“Log[ﬂ] (-c <a+bx)”Log[~F])’1/n

b3 n b3 n
Result (type 8, 17 leaves):

J_f:c (a+bx)" X2 dx

Problem 265: Result more than twice size of optimal antiderivative.
Fa+b (c+d x)?2
J —— ax
(c+dx) o
Optimal (type 4, 31leaves, 1step):

b* F2 Gamma[-4, -b (c+dx)*Log[F]] Log[F]*
2d

Result (type 4, 95 leaves):

1 Fb (crdx)? (6+2b (c+dx)2Log[F] +b? (c+dx)4Log[F]2+b3 (c+dx)6Log[F]3)
_Fa

b* ExpIntegralEi[b (c+dx)®Log[F] ] Log[F]* -
48d

(C+dx>8

Problem 266: Result more than twice size of optimal antiderivative.
Fa+b (c+d x) 2
J —— dx
(C +d X> n
Optimal (type 4, 31leaves, 1step):

b® F2 Gamma[-5, -b (c+dx)*Log[F]] Log[F]®
2d

Result (type 4, 111 leaves):

1

i,:a b® ExpIntegralEi|b (c+dx)?Log[F]] Log[F]® - ————
(C+dx)10

240d

Fb (c+dx)? (24+6b (c+dx)2Log[F] +2b? (c+dx)4Log[F]2+b3 (c+dx>6Log[F}3+b4 (c+dx)8Log[F]4)
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Problem 267: Result more than twice size of optimal antiderivative.

JFa*b (crdx)? (c +d X) 12 q9x

Optimal (type 4, 49leaves, 1step):
Fa <c+dx)13Gamma[%, -b (c+dx)2Log[F}]

2d (—b <c+dx)2Log[F})13/2

Result (type 4, 155leaves):
1

128 b13/2 d Log [F]13/2
Fa (19395\/?Erfi[ﬁ (c+dx) VLog[F] | -2+/b F° (40" \/Log[F] (1@395 (c+dx) -6930b (c+dx)>Log[F] +2772b* (c+dx)° Log[F]? -
7926 (c+dx)7 Log[F]3+176b* (c + dx)° Log[F]*-32b° (c+dx)™ Log[F]S))

Problem 268: Result more than twice size of optimal antiderivative.

JFa+b (c+d x)? (C +d X)le dx

Optimal (type 4, 49leaves, 1 step):
Fa (c+dx)nGamma[%, -b (c+dx)?Log[F]]

2d (—b <c+dx)2Log[F})1l/2

Result (type 4, 139leaves):
! Fa (-945WErfi[W (c+dx) VLog[F] | +

64b11/2dLog[F]11/2
2+/b FP (€0 \[Log[F] (945 (c+dx) -630b (c+dx)’Log[F] +252b% (c+dx)®Log[F]?-72b (c+dx)’ Log[F]®+ 16 b* (c+dx)9Log[F]4))

Problem 278: Result more than twice size of optimal antiderivative.
Fa+b (c+dx)?
J; dx
(C +d X> 10

Optimal (type 4, 49leaves, 1step):
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Fe Gamma |- >, -b (c+dx)?Log[F]] (—b (c+dX)2L0g[F])g/2

2d (c+dx)9
Result (type 4, 129 leaves):
— 1o [166%2 /7 Erfi[Vb (c+dx) \Log(F] | Log[F]®?  —

945 d (c+dx)9

Fb (c+dx)? (105+30b (c+dx)*Log[F] +12b? (c+dx)*Log[F]?+8b* (c+dx)®Log[F]*+16b* (c+dx>8Log[F}4)

Problem 279: Result more than twice size of optimal antiderivative.
Fa+b (c+dx)?
J  ax
(c+dx) 12
Optimal (type 4, 49leaves, 1step):

Fe Gamma [~ 2%, b (c+dx)?Log[F]] (—b (c+dx)2L0g[F])ll/2

2d (c+dx)™
Result (type 4, 152 leaves):
! F2 (szlmﬁ (c+dx)™Erfi[vb (c+dx)Log[F] | Log[F]*/2-

10395d (c+dx)11

Fb (crdx)? (945+210b (c+dx)?Log[F] +60b? (c+dx)*Log[F]2+24b> (c+dx)®Log[F]®+16b* (c+dx)®Log[F]*+32b° (c+dx)™ Log[F]S))

Problem 291: Result more than twice size of optimal antiderivative.
Fa+b (c+dx)3
J ax
(c+dx) 3
Optimal (type 4, 31leaves, 1step):

b* F2 Gamma -4, -b (c+dx>3Log[F]] Log[F]*
3d

Result (type 4, 95leaves):

1 Fb (crdx)? (6+2b (c+dx)?Log[F] +b? (c+dx)®Log[F]?+ b3 (c+dx>9Log[F}3)
7Fa

b* ExpIntegralEi[b (c+dx)> Log[F]| Log[F]*-
72d

(C+dx)12
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Problem 292: Result more than twice size of optimal antiderivative.
Fa+b (c+dx)3
J ——dx
(C +d X> 16
Optimal (type 4, 31leaves, 1step):

b® F2 Gamma[-5, -b (c +dx)> Log[F]] Log[F]®
3d

Result (type 4, 111 leaves):

1

LI (bs ExpIntegralEi[b (c+dx)>Log[F]] Log[F]®- —————
360 d (crdx)™

Fb (cdx)? (24+6b (c+dx)?Log[F] +2b? (c+dx)®Log[F]2+b> (c+dx)°Log[F]3+b* (c+dx)™ Log[F}“)

Problem 302: Result more than twice size of optimal antiderivative.
JFEH% (c+dx)*dx

Optimal (type 4, 29 leaves, 1 step):
b® F? Gamma[ -5, - ®L9BIEL] | og[F]5

c+d X

d

Result (type 4, 108 leaves):
1

——F2 (— b® ExpIntegralEi|

bLog[Fw
120d

Log[F]° +
c+dx

Foir (c+dx) (24 (c+dx)*+6b (c+dx)>Log[F] +2b? (c+dx)?Log[F]?+b> (c+dx) Log[F]3+b4Log[F]4))

Problem 303: Result more than twice size of optimal antiderivative.
JF“”% (c+dx) 3 ax
Optimal (type 4, 28 leaves, 1step):

b* F2 Gamma [ - 4, —b%ijxﬂ-} Log[F]*

d
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Result (type 4, 92 leaves):

bLog[F]]

1 .
——F? (—b“ ExpIntegralEi|
c+dx

y Log[F]4+F$ (c+dx) (6 (c+dx>3+2b (c+dx)2Log[F] +b? (c+dx) Log[F]?+Db? Log[F]3)]
24

Problem 315: Result more than twice size of optimal antiderivative.

b

JFa+ (crax)? (c +d x) % dx

Optimal (type 4, 31leaves, 1step):
bS F2 Gamma [ -5, - 2L8IFL] | og[F]5

(c+dx)?

2d

Result (type 4, 112leaves):

1

bLog[F
——F? (—bs Eprn‘cegr‘alEi[ﬂ

Log[F]° +
(c+dx)2}

240d

b

Fleo” (c+dx)? (24 (c+dx)®+6b (c+dx)®Log[F] +2b? (c+dx)*Log[F]2+b* (c+dx)?Log[F]®+b* Log[F]“)
Problem 316: Result more than twice size of optimal antiderivative.

b
JFa+(c+<ﬂ—x)z (c+dx)”dx

Optimal (type 4, 31leaves, 1step):
b4 F2 Gamma [ -4, - 2L8LFL] | og[F]4

(c+dx)?

2d

Result (type 4, 96 leaves):

LFE

b Log[F] ] o
48d

-b* ExpIntegralEi | ( ; Log[F]*+ Fleex’ (c+dx)? (6 (c+dx)®+2b (c+dx)*Log[F] +b? (c+dx)?Log[F]2+b? Log[F}3)
c+dx

Problem 327: Result more than twice size of optimal antiderivative.

b

JFEH (crdx)? (c +d x) 1 qx

Optimal (type 4, 49leaves, 1 step):
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11/2
Fa (c +d x)l1 Gamma{— 11 blog[F] ] (_ b Log[F] )
2 (c+dx)? (c+dx)?

2d

Result (type 4, 1451eaves):

1 b \/Log[F -
Fe —32b11/2\/;Er‘-Fi[—\ﬁ glf] | Log [F1*/2 4+ Fleax® (c+dX)
10395d c+dx

(945 (c+dx)™+210b (c+dx)®Log[F] +60b% (c+dx)°Log[F]?+24b> (c+dx)*Log[F]>+16b* (c+dx)*Log[F]*+32b° Log[F}S)

Problem 328: Result more than twice size of optimal antiderivative.

b

JF{”W (c+dx)®dx

Optimal (type 4, 49leaves, 1step):

9/2
F2 (c+dx)® Gamma[- 2, - pLoglFl ] (— bLog[F] )
2 (c+d x)? (c+dx)?

2d

Result (type 4, 129leaves):
Vb /Log[F]

1
——F2 | -16 b2~/ Erfi|
c+dx

| Log[F1?/% +
945 d

b
Fleo® (c+dx) (105 (c+dx)®+30b (c+dx)®Log[F] +12b? (c+dx)*Log[F]?+8b* (c+dx)?Log[F]*+16 b* Log[F]“)]

Problem 338: Result more than twice size of optimal antiderivative.

|:a+ (ij)z
——  dx
J\ (C +d X) 12
Optimal (type 4, 49leaves, 1step):

11 blog[F
F2 Gamma | - (de)z]

2d (codx) ™ (- blosirL) 2

(c+dx)?

Result (type 4, 143 leaves):
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1 b /Log[F 1
F2 945\/?Erfi[r glF] |-
64 b1/ d Log[F] /2 c+dx (c+dx)?

b
2+/b Flea \/Log[F] (945 (c+dx)®-630b (c+dx)°Log[F] +252b (c+dx)*Log[F]?-72b® (c+dx)?Log[F]>+16b* Log[F]4)

Problem 339: Result more than twice size of optimal antiderivative.

F o
——dx
J (c+dx) 14
Optimal (type 4, 49leaves, 1step):
Fa Gamma[%, - bloalfl ]

(c+dx)?

13 bLog(F] | 13/2
2d (c+dx] (— (de)z)

Result (type 4, 159 leaves):

1 /b /Log[F 1 LI
F? |-10395+/7 Erfi] o8 [F] |+ 2+/b Fledx?® \/Log[F]
128 b*3/2 d Log [F]13/2 c+dx <c+dx>11

(1@395 (c+dx)*-6930b (c+dx)®Log[F] +2772b? (c+dx)®Log[F]?-792b° (c+dx)* Log[F]*+176 b* (c +dx)? Log[F]* - 32b° Log[F]S)

Problem 341: Result more than twice size of optimal antiderivative.

b

JF‘EH (crdx)? (c +d x) ¥ dax

Optimal (type 4, 31leaves, 1step):
b° F? Gamma [ -5, - 2L8[FL] | og[F]®

(c+dx)3

3d

Result (type 4, 112leaves):

1 blLog|[F
——F? | -b® ExpIntegralEi| ﬁ}

360d (c+dx)?
b

Fleo’ (c+dx)? (24 (c+dx)™+6b (c+dx)’Log[F] +2b? (c+dx)®Log[F]?+b* (c+dx)>Log[F]?+b? Log[F]“)

Log[F]° +
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Problem 342: Result more than twice size of optimal antiderivative.

b

JFa+ cax)’ (c+dX) 1 qx

Optimal (type 4, 31leaves, 1step):

b* F2 Gamma [ -4, - 28[FL] | og[F )4

(c+dx)3

3d

Result (type 4, 96 leaves):

b
LFa %] Log [F]*+Flea’ (c+dx)’ (6 (c+dx)®+2b (c+dx)°®Log[F] +b* (c+dx)’Log[F]?+b Log[F}3)
c+dx

-b* ExpIntegralEi |
72d

Problem 359: Unable to integrate problem.

JFa*b (crdx)" (c +d x)"' dx

Optimal (type 4, 61leaves, 1step):

1+m

Fa <c+dx)1*mGamma[1*m, -b (c+dx)"Log[F]] (-b (c+dx)"Log[F]) n

n

dn
Result (type 8, 23 leaves):

JFa*b (crdx)" (c+dx)"dx

Problem 362: Unable to integrate problem.
JFa*b (c+dx)" (c +d X) dx

Optimal (type 4, 54 leaves, 1step):
Fa (c+dx)ZGamma[f, ~b (c+dx)"Log[F]] (-b (c+dx)"Log[F]) *"

dn
Result (type 8, 21 leaves):

JFa*b (crdx)" (c+dx) dx
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Problem 378: Result more than twice size of optimal antiderivative.
JFanb (c+dx)" (C +d X> -1-4n dx
Optimal (type 4, 32leaves, 1step):

b* F2 Gamma -4, -b (c+dx)" Log[F] | Log[F]*
dn

Result (type 4, 113 leaves):

F2 (c+dx)’4n
24dn

(b“ (c+dx)*"ExpIntegralki[b (c+dx)" Log[F]| Log[F]* - FP (c+dx)" (6+2b (c+dx)"Log[F] + b (c+dx>2“Log[F}2+b3 (c+dx)3"Log[F]3))

Problem 379: Result more than twice size of optimal antiderivative.
JFam (c+dx)" (C +d X> -1-5n dx
Optimal (type 4, 31leaves, 1step):

b® F2 Gamma[-5, -b (c+dx)" Log[F] | Log[F]®
dn

Result (type 4, 131 leaves):
1

120dn
Fo (crdx)” (24+6b (c+dx)"Log[F] +2b? (c+dx)?"Log[F]?+b* (c+dx)>" Log[F]® +b* (c+dx)4“Log[F]4))

Fa (c+dx)‘Sn (bs (c+dx)5" ExpIntegralEi[b (c+dx)" Log[F]] Log[F]® -

Problem 380: Unable to integrate problem.
JFC (@ (a+bx) 1 dx
Optimal (type 4, 47 leaves, 2 steps):

\/;Er'-Fi[\E <a+bx)”/2\/Log[F} ]
b\/?n\/Log[H

Result (type 8, 27 leaves):
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JFC (atbx)" (a+bx) 13 dx

Problem 381: Unable to integrate problem.

JF—C (a+bx)" (a +b X) _1+%d]X

Optimal (type 4, 47 leaves, 2 steps):

Vo Erf[\/c (a+bx)"*+/Log[F] |
b+/c n+/Log[F]

Result (type 8, 28 leaves):

JF’C (asbx)" (a+bx) 13 dx

Problem 391: Unable to integrate problem.

Jee (crdx)? (a + bx)3 dx

Optimal (type 4, 177 leaves, 6 steps):

b2 (bc-ad) ee (a0’ (bc-ad)® (c+dx) Gamma[i, ~e (c+dx)?]
_ N _

dte 3 d* (—e(c+dx>3)1/3

b(bc-ad)? (c+dx)ZGamma[§, ~e (c+dx)?] b (c+dx)4Gamma[§, ~e (c+dx)?]

d4(7e(c+dx)3)2/3 B»d“(fe(c:erx)S)M3

Result (type 8, 21 leaves):

Jee (crdx)? (a+ bx)3 dx

Problem 392: Unable to integrate problem.

Jee (c+dx)? (a+ bx)2 dx

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



b2 ge (crdx)? (bc—ad)z(c+dx>Gamma[§,—e(c+dx>3] 2b(bc—ad> (c+dx>ZGamma[2,—e(c+dx>3]

3

- +

3d3e 3d3 (—e(c+dx)3)l/3 3d° (—e(c+dx)3)2/3

Result (type 8, 21 leaves):

Jee (crdx)? (a + bx)2 dx

Problem 393: Unable to integrate problem.

Jee (crdx)? (a+bx) dx

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

(bc-ad) (c+dx) Gamma[%, —e (c+dx)3} b (c+dx>zGamma[§, —e (c+dx)3]

1/3 2/3

3d? (—e(c+dx)3) 3d2(—e(c+dx)3)

Result (type 8, 19leaves):

Jee (c+dx)® (34 bx) dx
Problem 399: Unable to integrate problem.
Fa+c+bT
——dXx
J (e +f X) 3
Optimal (type 4, 267 leaves, 18 steps):

b b b b
d? F* cax Fo' cax b d? F*' cax Log[F] bdF* cox Log[F]
- +

2-F(de—c-F)2 2F(e+fx>2 2(de—c-F)3 2(de—cf>2(e+fx>_

(de-cf) (c+dx)

e+fx) Log[F

bf bf
b d2 F* decr ExpIntegralEi [ M&ﬁ] Log[F] b2d?fF% accr ExpIntegralEi [ %:ﬁgg%

+

(de—cw‘:)3 2(de—cf)4

Result (type 8, 23 leaves):

b
Fa+c<dx d]
———dx
(e+fx)?

2 Exponentials.nb | 27
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Problem 400: Unable to integrate problem.

Fa*cfax
— dx
J\ (e +f X)4

Optimal (type 4, 460 leaves, 36 steps):

b b b b b
d® F* cax Fo" cax 5bd?F* cax Log [F] bdF* cax Log[F] 2bd?F* cax Log [F]
- +

+ —

3f (de-cf)® 3f(e+fx)’ 6(de-cf)* 6(de-cf)® (e+fx)? 3 (de-cf)’ (e+Fx)

bf
bd3F iect Eprntegr‘alEl[ (d:cf’; (ti’d:) ] Log[F] p2g3¢ Fa+$ Log[F]2 b2d?f Fa+$ Log [F]2

+ - +

(de-cf)* 6(de-cf)® 6(de-cf)* (e+fx)

bt bf
2 13 L . [bd (esfx) Log[F 2 33 F2 F% gocr s [ bd (e+fx) Log[F 3
b2 d3 fF¥ decr Eprntegr‘alEl[J—)—gj—L(de{ﬂ o | Log[F1? b*>d?f?F" cecr ExpIntegralEi| et e | Log[F]

(de-cf)® 6(de-cf)®

Result (type 8, 23 leaves):
F e
—dx
J\ (e +f X)4
Problem 408: Unable to integrate problem.

(Em:x d]
————————— dX
(a+bx) 3

Optimal (type 4, 240 leaves, 18 steps):

e e e
d? @cdx d?2 e @cdax @ cedx de ecdx
+ + +

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

be be
— L7 _de(asbx) o ([ _de(abx)
d? e evcos ExpIntegralEi|- —9e@X ] pd2e? eices ExpIntegralki| - —deladxl |
(bc-ad) (c+dx) (bc-ad) (c+dx)

(bc-ad)? 2 (bc-ad)*

Result (type 8, 21 leaves):

e |
————dx
(a +b x) 3
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Problem 423: Unable to integrate problem.

o, Flasbx)
F c+dx dx
J (g +h X) 2

Optimal (type 4, 159 leaves, 12 steps):

f(bg-ah)

Lof_[bcad)f L Flasbx] _ e+ — = s [ (bc-ad) f (g+hx) Log[F]
dES T e per (bc-ad) fF® arcn ExpIntegralfi| dech) (cadx | Log[F]

- +

h(dg-ch) h(g+hx) (dg-ch)?

Result (type 8, 28 leaves):
Fe*ft%
——dx
<g+ hX)2
Problem 424: Unable to integrate problem.

o, Flasbx)
F c+dx dx
J (g +h X) 3

Optimal (type 4, 366 leaves, 24 steps):

bf (bc-ad)f £ (ashx) bf (bc-ad)f £ (asbx)

d2F ¢ dfcay) F& cax d(bc-ad) FET O slean Log[F] (bc-ad) fF® cax Log[F]
- + - +
2h(dg-ch)?> 2h(g+hx)? 2 (dg-ch)’ 2(dg-ch)? (g+hx)
d(bc-ad) fFe*f;b:% ExpIntegralfEi|- ‘bC’(add;:ff*(hc’i;i‘)’gm | Log[F] ) (bc ~ad)?f? Fe*f(abgg%:hh)h ExpIntegralfi|- (bcffdd;,ﬁﬁfﬁff,iﬁgm | Log[F]2
(dg-ch)? 2 (dg-ch)®

Result (type 8, 28 leaves):
es FL20X)
F c+dx
——dx
J (g+hx) 3
Problem 425: Unable to integrate problem.

os Flat0x)
F c+d x d]X
J (g +h X)4
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Optimal (type 4, 634 leaves, 48 steps):

o, Df (bcad)f £ (asbx) bf (bc-ad)f

A aleax F&' e 5d> (bc-ad) fF @ o0 Log[F] (bc-ad)fF = Log[F] 2d(bc-ad)fF* o Log[F]
_ N _ _
h(dg—ch)3 Bh(g+hx>3 6(dg—ch)4 6<dg—ch) (g+hx) 3(dg—ch) (g+hx)
f(bg-ah) ca
d> (bc-ad) fF* Taweh ExpIntegralEi|- bc’(addg)f: ;?Tct;ic;g | Log[F] ) d(bc-ad)?e Fe*b(Tf’ o hLog [F]2 )
(dg-ch)* 6(dg-ch)®
(bc-ad)?f per o Log[F]2 d(bc- ad)?f2F* oo Seeorh ExpIntegralEi|- bc'(add;’:;?*(hc’i;i‘;gm | Log[F]?
+ +
6<dg—ch)4(g+hx) (dg—ch)5
(bc-ad)’fF S h? ExpIntegralEi|- bc’(add;’:;?*(hc)i;i‘;gm | Log[F]3

6(dg-ch)®

Result (type 8, 28 leaves):

Fe+%

— dX
J (g+h x)4
Problem 462: Result unnecessarily involves imaginary or complex numbers.
ea+bx
Ji dx
X2 (c+dx?)

Optimal (type 4, 145leaves, 8 steps):

a+b\/—c aib\/—c

\/7 .
e b e? ExpIntegralEi[b x] . Vd e ¢ ExpIntegralfi] Nes

| +de ¢ ExpIntegralki|

b (Ve VT x
Ty

cx C 2 (-c)3/2 2 (-c)3/?

Result (type 4, 133 leaves):
1

2c3/2X

ibc .
— \c
e® |-2+c e”*+2b~/c xExpIntegralEi[bx] +i+/d e V¢ xExpIntegralEi|b (— = +
A/ d

X]—]'l\/?e

_ine i
/¢ x ExpIntegralkEi[b [

+




Problem 463: Result unnecessarily involves imaginary or complex numbers.
J ea+bx dx
x (c+dx?)

Optimal (type 4, 111 leaves, 7 steps):

SLES b (V-c-/d x SUES b (+/—c ++/d x
o ExpIntegralfi(bx] °© /¢ ExpIntegralfi|- e | e J¢ ExpIntegralki] = ]
C 2c 2c
Result (type 4, 93 leaves):
ibyc 210y

1 - i S, . .

—e? |2ExpIntegralEi[bx] -e V¢ |e /¢ ExpIntegralEi[b [ ive + x] | + ExpIntegralki|b (l Ve +x| |
2¢ \d \d

Problem 464: Result unnecessarily involves imaginary or complex numbers.
Jea+bx x
c+dx?

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

a+b\/j “c - a*b\/j -C +

e Ve Eprn’cegr‘alEi[—b e ] e Ve Eprntegr‘alEi[M}
Vd B Vd
2V -c \/? 2 -c \H
Result (type 4, 94 leaves):
aibde [ 2ivic
ie Vo |e Ve Eprntegr‘alEi[b (—b@ + X ] - Eprntegr‘alEi[b (L\E + X ]
Vd Vd
2+/c Vd

Problem 465: Result unnecessarily involves imaginary or complex numbers.
(ea+bxx
J dx
c+dx?

Optimal (type 4, 100leaves, 4 steps):

2 Exponentials.nb | 31
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by -c by -c
a+ a-———

e b = b (Ve
e /¢ ExpIntegralEi[- | e V¢ ExpIntegralEi] < .

ol

2d 2d

Result (type 4, 83 leaves):
a_ﬂb\/T 2ib+/c
e V¢ Je V¢ ExpIntegralkilb (— ive | x) | + ExpIntegralki[b (b@ + x) ]
Vd Vd

2d
Problem 466: Result unnecessarily involves imaginary or complex numbers.
<ea+be2
J dx
c+dx?

Optimal (type 4, 132leaves, 7 steps):

SUES b (VoE d x a-le b (v -d x
catbx ) V-c e /e ExpIntegralfi|- o ] _ V-c e /¢ ExpIntegralEi] i ]
bd 2d3/2 2 d3/2
Result (type 4, 120leaves):
ibyc iby/c
1 ; - )
e |2+/d e®*+ib+/c e V¢ ExpIntegralEil[b 71\/?+x |-ib+vc e V¢ ExpIntegralEi[b Jl\E+x ]

2ba2 va Ve

Problem 485: Result unnecessarily involves higher level functions.

2X
J dx
a+47>*b

Optimal (type 3, 43 leaves, 4 steps):

X \mAr‘cTan[L“rb@}

alog[2] a2 Log[2]

Result (type 5, 36 leaves):

X : Log[8] Log[32] _ 4*a
8% Hypergeometric2F1[1, e s ]

b Log[8]
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Problem 486: Result unnecessarily involves higher level functions.
2X
Ji ax
a+22%b
Optimal (type 3, 43 leaves, 4 steps):

2)(
o ) \/FAr'cTan[—*C\/Fa ]

alog[2] a%/? Log[2]

Result (type 5, 36 leaves):

N . Log[8] Log[32] _ 4*a
8% Hypergeometric2F1[1, e s = ]

b Log[8]

Problem 487: Result unnecessarily involves higher level functions.

2X
J dx
a-4>%b
Optimal (type 3, 43 leaves, 4 steps):
2*+/a
" ) Vb ArcTanh| = ]

alog[2] a*’? Log[2]

Result (type 5, 36 leaves):

x i Log[8] Log[32] 4Xa
8% Hypergeometric2Fi[1, oaa s ]

b Log[8]

Problem 488: Result unnecessarily involves higher level functions.

2X
J; dx
a-22%%p

Optimal (type 3, 43 leaves, 4 steps):

o
o \/FAr‘cTanh[—\rbE]
alog[2] a/? Log[2]

Result (type 5, 36 leaves):
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X . Log[8 Log[32 4*a
8* Hypergeometric2Fi[1, aa e ]

bLog[8]

Problem 524: Attempted integration timed out after 120 seconds.

X d
X
a+b.{:c+dx+c.f:2c+2dx

Optimal (type 4, 338 leaves, 9 steps):
2c _Fc+dx

b-/b*-4ac
- - - +
b2-4ac-bvVb*-4ac b2-4ac+byb*-4ac b -4ac (b—\/b2—4ac)dLog[ﬂ

, , 2cxLlog(l+

cX cX

e 2 c Polylog |2, - 2] 2 cPolylog|2, - —2<F2 ]
b/b2-4ac b-/b>-4ac bi/b>-4ac

- +
vb2-4ac (b+\/b2—4ac)dLog[f] vb2-4ac (b—\/b2—4ac)d2Log[ﬂ2 vVb2-4ac <b+\/b2—4ac)d2Log[ﬂ2

Result (type 1, 1leaves):

PP

Problem 526: Unable to integrate problem.

2

X d
X
a+b.':c+dx+c.':2c+2dx

Optimal (type 4, 484 leaves, 11 steps):

2 fordx
b-+/b%*-4ac

3 (b274acfb\/b274ac) 3 (b2—4ac+b\/b2—4ac) JbT_dac (bfx/b274ac)dLog[f]

2cx2Log[1+
2¢cx3 2¢cx3

+

2cxLog[1+ 2 4cxPolylog[2, - 27—
b+/b2-dac b-/b?-aac
- +
Vb2-4ac (b+\/b2—4ac)dLog[f] Vb2-4ac (b—\/b2—4ac)d2Log[ﬂ2
4cxPolylog|2, - 27— 4 cPolylog[3, - —2<F" 4cPolylog[3, - —2<f
2, wm] 3, b-m] 3, wm]

+ —

Vb%2-4ac (b+\/b2—4ac)d2Log[f]2 Vvb2-4ac (b—\/b2—4ac)d3Log[f]3 Vb2-4ac (b+\/b2—4ac)d3Log[f]3

Result (type 8, 31leaves):
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x? s
X
a+b‘FC+dX+C'F2C+2dX

Problem 541: Unable to integrate problem.

X
J dx
a+ b fedx ¢ ferdx

Optimal (type 4, 203 leaves, 8 steps):

xLog[1+ —2ef ]

xLog[1+ —2< ]  polylog|2, - —2**~] PpolyLog|2, - —2=F ]

a-+/a’-4bc a+\/a’-4bc a-+/a’-4bc a+\/a’-4bc

+ —

va?-4bc dLog[f] +a?’-4bc dlLog[f] Vva?-4bc d?Log[f]? Va?-4bc d?Log[f]?
Result (type 8, 29leaves):

X
dx
Ja+bf‘c‘dx+cfc+dx

Problem 542: Unable to integrate problem.

X2
dx
Ja +bfedx, ¢ fordx

Optimal (type 4, 310leaves, 10 steps):

@ Log[1+ 25| log 11 25| 2xpolylog[a, - ]

a-+/a’-4bc a+\/a’-4bc a-/a’-4bc

+ —

Va?-4bc dlLog[f] Va?-4bc dLog[f] Va?-4bc d?Log[f]?

2xPolylog|2, - —2<f" 1 2polylog[3, - —2<F" | 2polylog[3, - —2<f "
> aryat-abc | 3 a-/a’-abc } 3, WW]
Val-4bc d?Log[f)? Va2 _abc d®Log[f]? JaZ-abc o Log[f]?

Result (type 8, 31 leaves):

X2
dx
Ja +bfedx ¢ fordx
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Problem 544: Unable to integrate problem.
caex )2
{a + b F rex ]

dx
v{df+(ef+dg)x+egﬁ

Optimal (type 4, 154 leaves, 6 steps):

6a2k)EprntegralEi[Qiigiiiﬂﬂfi} 6a bzEXpIntegpalEi[Z£AQE§£LQHEL]

f+g x

2b3Eprntegr‘alEi[LUEEEE—L%iEL

A/ F+gx

]

2a3Log[ME£5;]

f+gx

+
ef-dg ef-dg

Result (type 8, 52 leaves):

cy d+ex 3
a+bF Vfex

dx
v{df+(ef+dg)x+eg%

Problem 545: Unable to integrate problem.

a+bF Vfex

dx
\J?f+(ef+dg)x+egﬁ
Optimal (type 4, 112leaves, 5steps):

{ CQM]Z

4abEXpIntegr\alE1[@&[ﬂ] 2 b2 EXpIntegr‘alEl[Zc drex Log[F

f+gx

ef-dg

2a2Log[ME35;]

f+gx

+
ef-dg ef-dg

Result (type 8, 52 leaves):

cy\ d+ex 2
a+bF Veex

dx
V{df+(ef+dg)x+egﬂ

ef-dg

ef-dg
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Problem 546: Unable to integrate problem.

a+bF Vfex
dx
df+ (ef+dg) x+egx?

Optimal (type 4, 70leaves, 4 steps):

2 b ExpIntegralki | @gﬂ] 2alog| @}

+
ef-dg ef-dg

Result (type 8, 50 leaves):

a+bF Vfex
dx
df+ (ef+dg) x+egx?

Problem 551: Unable to integrate problem.

cn/ drex
a+bFVdfefx

J\ d? - e x? ax

Optimal (type 4, 152 leaves, 6 steps):

3a2b Eprntegr‘alEi[@m} 3ab? Eprntegr‘alEi[@ﬂ] b3 Eprntegr‘alEi[M diex LoglFl | g3 Log[—\:d*e" ]
Jdf-efx A df-efx A df-efx Jdf-efx

+ +

n
de de de de

Result (type 8, 49leaves):

c/ drex
a+bFVdfefx

J\ d2 _ e2 x2 dx
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Problem 552: Unable to integrate problem.

c/ d+ex
a+bFVdfefx

J\ d? - e2 x2 dx

Optimal (type 4, 110leaves, 5 steps):

2 abExpIntegralEi [ @M] b2 ExpIntegralEi [ m} a’ Log [ @]

+ +

de de de

Result (type 8, 49 leaves):

cy d+ex
a+bFVdfefx

dx
J d? - e? x2

Problem 553: Unable to integrate problem.

cn/ drex
a+bFVdfefx
——dXx

d? - e? x2

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

+

de de

Result (type 8, 47 leaves):

a+bFVdfefx
———dx

d? - e? x?

Problem 567: Unable to integrate problem.

a* bx
J dx
X2
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Optimal (type 4, 26 leaves, 3 steps):
a* b X
- + ExpIntegralki|x (Log[a] +Log[b])| (Log[a] + Log[b])
X

Result (type 8, 12leaves):
Jax b* q
X
XZ
Problem 568: Unable to integrate problem.

a*X b*
J dx
X3

Optimal (type 4, 51 leaves, 4 steps):

X px Xb* (L L b
@ b2 @ (Log[a] + Log[b]) +£Exp1ntegr‘alEi[x (Log[a] + Log[b]) ] (Log[a] +Log[b])2
2 X 2 X 2

Result (type 8, 12leaves):
a* bx
J dx
X3

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

dx

J(d+eeh*ix) (‘F+gx)3

a+ beh+ix+cezh+zix

Optimal (type 4, 770leaves, 13 steps):
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_ _2cd-be J (-F+gx)4 (e+ 2cd-be J (-F+gx)4 (e+ 2cd-be J (-F+gx)3Log[1+ 2ceMix ]

Joraac N Jbraac ) Jbaac b-/b>aac
4(b+\/b274ac)g 4(b7\/b274ac)g (bfx/b274ac)i

e -2cdbe ) (-F+gx)3Log[1+72“3}“ix | 3 |es 2cdbe ]g (f+gx)?PolyLog|2, ozt ]

\/b*-4ac b+/b%*-4ac N/ b*-4ac b-/b%*-4ac
(b+\/b274ac)i (b—\/b2—4ac)iz

3 |e- -2cdbe ]g f+gx)2Polylog[2, - 2 6 |e+ —2cdbe ]gz f+gx) Polylog[3, - —2¢<*
\/b%-4ac ( " ) [ ’ b++v/b%-4ac } : \/b%-4ac ( " ) [ ’ b-+/b%-4ac }
+ +
(b+bT-4ac | i2 (b-bT-4ac| i3
6 [e- 2edbe ] g2 (f+gx) Polylog[3, - —2¢= | 6 |e+ -2cdbe ] g*Polylog[a, - —2¢<"" | g |e- 2cdbe ] g*Polylog|a, - —2¢<"" ]

\/b*-4ac b+/b%*-4ac A/ b*-4ac b-/b%*-4ac N/ b%-4ac b+/b%*-4ac

(b+\/b2—4ac)i3 (b—\/b2—4ac)i4 (b+\/b2—4ac)i4

Result (type 4, 3479 leaves):

szchan[M " "
. . L +1 X b +1X
2e 3 ArcTan| be2cehix df3|-2x+ Lwase  Loglare [brce 1l
[ot.a . i
-b%+4ac “oredac

- +

V-b?+4aci 2a

, xLog{1+$] PolyLog{Z,— 2cehix } , xLog[1+ 2cehi } PolyLog[Z,— 2ceht
Ze,h X _ b-\/b2-4ac _ b-\/b2-4ac Ze,h X _ b+\ b2-4ac _ b/ b%-4ac
2 (b—xl b’-4ac [b—w/ b*-4ac ) i [b—w/ b*-4ac ) i? J 2 (bﬂ/ b*-4ac J [b+\/ b*-4ac ] i [b+\/ b’-4ac ] i?
3dfig |- + +
b e*h,\/m e _-b e’h+\/m et -b e’h—\/m e b e’h+\/m eh
2c 2c 2c¢c 2c

x Log |1+ &} PolyLog[Z,—&
(_be—h+4/b2_4ac efh) x2 _ by b2-4ac _ b/ b2 4ac
2 [b—w/ b*-4ac ) [b—\/ b*-4ac ] i [b—\/ b?-4ac ] i?
3efig |- +

c [beh\ b>-4ac e’ _ -beM+/b’-4ac e J

b h
2c 2c
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, xLog[1+ 2eeht } PolyLog[Z,f 2ot
2 2
(—be’h—*/b2—4ac e—h) X _ biy/b2-dac _ biy/b2-4ac
2 [bw/ b2-4ac ] [b+«/ b’-4ac | i [b+«/ b’-4ac | i?

c [be"/b24ac e" -befi/b2-4ac eh)

+

2c 2c

x? Log| 1+ 2" 2 x PolyLog|2, - —2<<" 2Polylog|3, - —2<<
2eh x3 B [ b\/b2dac ~ { b\/b2aac } + [ b/b24ac
3 (bf\/ b?-4ac [b—x/ b*-4ac ] i [b— b?-4ac ] i? [b—x/ b?-4ac ] i3
3dfg? |- +
-be"-+/b>-4ac e" -beli/b>-4ac e
2c 2c
x2 Log[1+—2< | 2xPpolylog|2,- 2 2Polylog|3,- 22
2eh x3 _ { be/b2-dac } B { bi/b2-dac } + { bi/b2-dac
3 |b+v/ b2-4ac J [b+xlb2—4ac i [b+ b?-4ac | i? (b+xlb2—4ac i3

+

-be"-+/b’-4ac e" -bei\/b>-4ac e
2 2

C C

XZLOg{1+&} 2xPolyLog[2,7&] 2PolyLog[3,7&}

X3 ) o [vasc o[ anc o[ anc /
3(b—\/b2—4ac) (b—\/b2—4ac)i (b—\/b2—4ac)iz (b—\/b2—4ac)i3

3efg? |- (—be’h+x/b2—4ac e

-beh"-+vb2-4ac e -beh++vVb2-4ac e

2cC 2cC

C

x?Log[1+ —2<<" ] 2xPolyLog[2, - —2< ] 2polylog[3, - —2< ]

x3 B bi/b>dac B bir/b2-4ac . bi/b>dac /
3(b+\/b2—4ac) (b+\/b2—4ac)i (b+\/b2—4ac)iz (b+\/b2—4ac)i3

(—be’h—x1b2—4ac e

(c

~beh"-+vb2-4ac e -beh++vVb2-4ac e

2cC 2c
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x3Log[1+ —2<“* ] 3x2polylog[2, - —2¢““—] 6xPolylog[3, - —2°"]
ng 2eh x4 b-+/b?-4ac b-+/b%-4ac b-+/b%-4ac
4(b—\/b2—4ac) (b—\/b2—4ac)i (b—\/b2—4ac)iz (b—\/b2—4ac)i3
6 Polylog[4, - —2c"
[ b-/b2-4ac } / -beh"-+vb2-4ac e -beh+vb2-4ac e
- +
2c¢C 2c¢C

(b—\/b2—4ac ) i*

x3 Log[1+ —2c<™ 3x2Polylog[2, - —2c<* 6 x PolylLog |3, — —2ce™*
2e™ xt B[+ bi/b>-4ac ) yLog|2, bi/b2dac ] yiog[3, b+m]
e - - + -
4(b+\/b2—4ac) (b+\/b2—4ac)i (b+\/m) i? (mm) i3

6 Polylog|4, - &]

-behM-+vb2-4ac e

~beM++b2-4ac e

(b+\/b2—4ac ) i

2c¢C

x4

x> Log[1+

b-+/b%-4ac

2 ¢ ehrix

2c¢C

| 3x%Polylog|2, —&]

b-+/b%-4ac

4(b7m)

eg’ |- (—be‘h+xlb2—4ac e

(b—\/b2—4ac ) i

6 xPolylog[3, - 2" ] 6 Polylog[4, - —2="—
b-~/b%-4ac ~ b-/b%-4ac /{C
(b—\/b2—4ac)i3 (b—\/b2—4ac)i4
x3 Log[1+7uem ]
x4 b+v/b%-4ac

- +

(b—\/b2—4ac ) i2

3x2Polylog[2, - &]

b+/b%-4ac

(—be’h—\/b2—4ac et

4(b+\/b274ac) (b+\/b274ac)i

-beh-+vb2-4ac e -beh+vb2-4ac e

+

(b+\/b2—4ac ) i?

6 x PolylLog [3, _ &] 6 PolylLog [4, __2ceMix
befb?-dac bi/b2-aac / [C
(b+Vb7-4ac |12 (b4 07 dac )it

2cC 2c¢C

Problem 573: Result more than twice size of optimal antiderivative.

dx

J(d+eeh*ix) (frgx)?

a+ beh+ix+Cezh+2ix
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Optimal (type 4, 599 leaves, 11 steps):

e_ 2cd-be J ('F+gx)3

e —2cd-be } (frgx)? (e+72cd—be ] (f+gx)2Log[1+72°ehvix ]

\/b*-4ac \b*-4ac b’-4ac b-+/b*-4ac
N _ _
3(b+\/b2—4ac)g 3(b7\/b2—4ac)g (b—\/b274ac)i
e -2cdbe ) (f+gx)?Log[1+ —2edtt ] fey 2edbe ] g (f+gx) PolyLog|2, R
\b*-4ac b+/b%-4ac \b*-4ac b-+/b*-4ac
(b+\/b274ac)i (b—\/b2—4ac)iz
2 |e- 2cdbe ] g (f+gx) PolyLog|2, S2eet ] ) |ey 2edbe ) g2Polylog[3, - —2¢="—] 2 |e- -2edbe ) g2 Polylog[3, - —22" ]
N b*-4ac b+/b%-4ac i b*-4ac b-+/b*-4ac i b*-4ac b+/b%-4ac

(b+\/b2—4ac)iz ' (b—\/b2—4ac)i3 ’ (b+\/b2—4ac)i3

Result (type 4, 1412 leaves):
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1

6a+ - (b2-4ac 2 i3

b )
h+i
ot aagt ariae [ (o aac argrat 2 [ aac)? g it en ot aac ar tancron 22EC

V-b2+dac
b+2c h+ix 2cC h+1ix
12a+/b’>-4ac efzizArcTan[i] +6 —(b2—4ac)2 d-ngzxLog[1+e—] +
Vv-b%2+4ac b-+vb2-4ac
2 ) 2Ceh+ix 2 - 2Ceh+ix
6b+/-b?+4ac dfgi’xlog[l+ — ] -12a+/-b*+4ac efgi’xlog[l+ —— |+
b-+vb%2-4ac b-+Vb%2-4ac
2c¢C h+ix 2¢c h+ix
3 /7(b274ac)2 dgzizszog[1+e—] +3b+/-b>+4ac dgzizszog[1+c;} -
b-+vb?-4ac b-+b?>-4ac
2cC h+ix 2¢C h+ix
6a+/-b>+4ac egzizszog[1+e—]+6 ~(b2-4ac)? dfgizxLog[1+e—]—
b-+Vb?-4ac b+vVb2-4ac
2 .2 2Ceh*ix > s zc(eh+ix
6b+/-b?+4ac dfgi’xlog[l+ — ] +12a+/-b*+4ac efgi’xlog[l+ —— |+
b++Vb2-4ac b++Vb%2-4ac
2c¢C h+ix 2¢c h+ix
3 /7(b274ac)2 dgzizszog[1+e—] -3b+/-b?>+4ac dgzizszog[1+e;} +
b++vb?2-4ac b++vb?-4ac
2 2322 2ceMtx 2 2 232 hei hei
6a+/-b?+4ac eg?i’x’Llog[1+ ————————] +3 |- (b?-4ac)® df?*i?Log[a+e"* (b+ce™i¥)] +
b+vb2-4ac
, ) 2 2 . ZCeh+iX
6| .|-(b>-4ac)® d+by/-b*+4ac d-2a+/-b>+4ac e|gi (f+gx) PolylLog|2, |+
-b++/b?-4ac
, ) 2 2 . 2Ceh+ix
6|, /-(b®-4ac)® d-by/-b*+4ac d+2a+/-b*>+4ac e|gi (f+gx)Polylog[2, -—————| -
b++Vb%>-4ac
2¢c h+ix 2cC h+i x
6 —(b2—4ac)2 d g2 PolyLog|3, < | -6b+/-b?+4ac dg?Polylog|3, € |+
-b++vb%2-4ac -b++/b?2-4ac
2 cehrix 2 ghtix
12a+/-b?+4ac eg?Polylog|3, c |-6.[-(b>-4ac)? dgzPolyLog[3,fe—]+
-b++/b%2-4ac b++vb%2-4ac

. , 2cC eh+ix . , 2cC eh+iX
6b+/-b>+4ac dg?Polylog(3, -———————| -12a+/-b*+4ac eg?Polylog(3, - ——|
b+vVb2-4ac b++Vb%*-4ac
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Problem 579: Unable to integrate problem.

JFanb Log|[c+d x"] x2 dx

Optimal (type 5, 65leaves, 4 steps):

n\ -blLog[F] n
lee (c+dxn)PLoslF] [1 L dx ) Hyper‘geometr‘icZFl[i, -bLog[F], 3+n y - dx ]
3 C n n C
Result (type 8, 20leaves):
jFa+b Log[c+d x"] %2 dx
Problem 580: Unable to integrate problem.
JFa+b Log[c+d x"] x dx
Optimal (type 5, 65leaves, 4 steps):
n\ -blLog[F] n
1 FPx? (c +dx”)bL°g[F] [1+ dx ) ) Hyper‘geometr‘icZFl[g, -bLog[F], 2+n’ _dx ]
2 C n n C
Result (type 8, 18leaves):
JFanb Log|[c+d x"] x dx
Problem 581: Unable to integrate problem.
JFam Log[c+d x"] dx
Optimal (type 5, 56 leaves, 4 steps):
n\ -bLog[F] n
Fox (c +dx”)bL°gm (1 + dx ) Hyper‘geometr‘iCZFl[l, -blog[F], 1+ l: _dx ]
C n n C

Result (type 8, 16 leaves):
JFa+b Log[c+d x"] dx
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Problem 583: Unable to integrate problem.

Fa+bLog[c+d x"]
———dx
j x?

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

n\ -b n
Fa (c+dx”)bL°g[F] (1+ de) tos ! Hypergeometric2F1[- %, —blog[F], - 1", - ©7]

n n C

X

Result (type 8, 20leaves):

Fa+bLog[c+d x"]
ji dx
X2

Problem 584: Unable to integrate problem.
Fa+b Log[c+d x"]
J43 dx
X

Optimal (type 5, 68 leaves, 4 steps):

C n n C

n *b n
Fa (c+dx”)bL°gm (1+ di) tos ! Hypergeometric2F1[- %, -bLog[F], - ", *dfx}

2 x?
Result (type 8, 20leaves):

Fa+bLog[c+d x"]
ji dx
X3

Problem 585: Unable to integrate problem.

JFamLog[udx"} (dX)mle

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

n *b n
Fa (d x)l”" (c +d x”)b“’gm (1+ de) Lo F! Hyper‘geometr‘icZFl[l;m, -blog[F], mn  _ d—x}

n C

d (1 + m)
Result (type 8, 22 leaves):

JFa+b Log[c+d x"] <d X) " dx
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Problem 586: Unable to integrate problem.

Jetogww"lz (d+ex)"dx

Optimal (type 4, 76 leaves, 3 steps):

(1+m)? 1+

e o 7 (drex)t" ((d+ex)”)’Tm Er‘fi[hm*znngr[(d*ex)ﬂ ]

2en
Result (type 8, 22leaves):

JeLog[(d”&X)"]z (d re x)m dx

Problem 587: Unable to integrate problem.

JF'F (a+b Log[c (d+ex)"]?) (d g+ egx>m dx

Optimal (type 4, 137 leaves, 3 steps):

(1+m)?

@ evfnitoglr] Faf /5 (c (d +e x) ") s (d g+eg X) L e [ L:m:2b £ Log[F] Log[c (drex)”]

2+/b +/f n/Log[F]
2\/Fe\/?gn\/Log[F}

Result (type 8, 33 leaves):

JF‘: (asbLogle (dex)*] (dg . egx)"dx
Problem 602: Unable to integrate problem.

JF-F (a+bLog[c (d+ex)"])? (dg+egx)md1x

Optimal (type 4, 153 leaves, 4 steps):

_[em22b#niog[e])° 1 2abfnlog[F] +2b>fnlog[F]L d "
! @  4bft Log[F] Fazf\/?(d+ex) (c(d+vex)) (dg+egx>mEr‘fi[ +mv2abrnloglFl + nLoglF] og[c( rex) ]]
2be+/f n+/Log[F] 2b+/f n+/Log[F]

Result (type 8, 33 leaves):

JFF (a+bLog[c (d+ex)"])? (dg+egx)mdlx
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Problem 619: Unable to integrate problem.
Jea*bx*”z (b+2cx) (a+bx+cx?)"dx
Optimal (type 4, 49 leaves, 2 steps):
(-a-bx-cx?*) ™" (a+bx+cx?)"Gamma[1+m, -a-bx-cx?]

Result (type 8, 33 leaves):

J(ea+bx+cx2 <b+2CX) (a+bX+CX2)mle

Problem 636: Result more than twice size of optimal antiderivative.

JL dx
Optimal (type 3, 8leaves, 2 steps):

~ArcSin[e ™|

Result (type 3, 42 leaves):
eX~/-1+e?* ArcTan[+/-1+e?* |

1-e 2%

Problem 638: Result more than twice size of optimal antiderivative.

X
J dx
1- e2X

Optimal (type 3, 4leaves, 2 steps):
ArcTanh|e* |

Result (type 3, 23 leaves):

—lLog[l—ex} +lLog[1+eX]
2 2
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Problem 652: Result more than twice size of optimal antiderivative.

eX
J dx
-1+ e?X

Optimal (type 3, 6leaves, 2 steps):
—~ArcTanh [ex]

Result (type 3, 23 leaves):

1 1
~Log[1-e*] - = Log[1+ e
A og[1- e A og[1+eX]

Problem 681: Result more than twice size of optimal antiderivative.
Jex Sech[e*] dx
Optimal (type 3, 5leaves, 2 steps):
ArcTan[Sinh|e*] |
Result (type 3, 11leaves):

2 ArcTan [Tanh[?] ]

Problem 684: Result more than twice size of optimal antiderivative.

Jex Sec|1-e¥] ? dx

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

—lArcTanh[Sin[l -] - : Sec[1-e*| Tan[1-e*|
2 2

Result (type 3, 79 leaves):

% Log[Cos[%(1—@"”—Sin[%(l—ex)]]—Log[Cos[i(l—ex)}+Sin[§(1—@")”—Sec[l—eX]Tan[l—eX]
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Problem 704: Result more than twice size of optimal antiderivative.

e3x
J dx
-1+ e%X

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

e* - ArcTanh [ex]

Result (type 3, 26 leaves):

ex+1Log[1—ex] —lLog[1+e"]
2 2

Problem 720: Result more than twice size of optimal antiderivative.

1
J dx
—e X+ e

Optimal (type 3, 6leaves, 2 steps):
~ArcTanh[e*|

Result (type 3, 23 leaves):

1 1
~ Llog[1-e*] - = Log[1+ e
A og[1-e¥] A og[1+e*]

Problem 728: Result more than twice size of optimal antiderivative.

1
J‘dlx
—eX+ e3X

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

e X - ArcTanh|e*|

Result (type 3, 32leaves):

e X+ 1 Log[l - e‘x} - 1 Log[l + e‘x}
2 2

Problem 767: Unable to integrate problem.

Jea+c+b x"+d x" dx
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Optimal (type 4, 37 leaves, 2 steps):
e <x (- (b+d) x") “i/n Gamma[%, - (b+d) x"]

n

Result (type 8, 17 leaves):

n n
Jea+c+bx +d X dx

Problem 768: Unable to integrate problem.

J.Fam x" gc+d x" dx

Optimal (type 4, 50leaves, 2 steps):
fage xGamma[%, -x" (bLog[f] +dLog[g])] (-x" (bLog[f] +dLoglg])) *'"

n
Result (type 8, 21 leaves):

jfa+b x" gc+d x" dx

Problem 771: Unable to integrate problem.

Je(a*bx)" (a + bx)'"dlx

Optimal (type 4, 52leaves, 1 step):

(a+bx)¥™ (- (a+bx)") "+ Gamma[ L2, _ (a+bx)"]

bn
Result (type 8, 19leaves):
Je(a*b")" (a+bx)"dx

Problem 772: Unable to integrate problem.

J-F(a*bx)" (a+bx)™dx

Optimal (type 4, 56 leaves, 1step):
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(a+bx

)“mGamma[l;m, —<a+bx)”Log[ﬂ} (—(a+bx)”Log[ﬂ)fn

1+m

bn
Result (type 8, 19leaves):
J-F“”b")" (a+bx)"dx

Problem 773: Unable to integrate problem.

je (a+bx)3 x dx

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

a(a+bx) Gamma[i, ~(a+bx)?] (a+bx)ZGamma[§, -(a+bx)?]

302 (- (a+bx)?)"” 307 (- (a+bx)?)*”

Result (type 8, 13 leaves):

je(a*bx)s x dx
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Summary of Integration Test Results

965 integration problems

A - 844 optimal antiderivatives

B - 50 more than twice size of optimal antiderivatives
C - 9 unnecessarily complex antiderivatives

D - 58 unable to integrate problems

E - 4 integration timeouts



