Rubi 4.16.0.4 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"
Test results for the 774 problems in "2.3 Exponential functions.m"

Problem 70: Result unnecessarily involves higher level functions.
J.Fam x? x11 dx
Optimal (type 3, 78leaves, 1 step):

fasbx? (120 - 120 b x? Log [f] + 60 b? x* Log [f]2 - 20 b X Log [f]® + 5 b* x® Log [f]* - b° x*® Log [f]?)
2bb Log[f]®

Result (type 4, 24 leaves, 1step):
f2 Gamma[6, -b x? Log [f] |
2bb Log[f]®

Problem 71: Result unnecessarily involves higher level functions.

J.Fmb x? x2 dx

Optimal (type 3, 65leaves, 1 step):
Fatbx® (24 -24bx? Log[f] +12b? x* Log[f]? - 4b> x® Log[f]* + b* x® Log [f]4)
2b%Log[f]°

Result (type 4, 24 leaves, 1 step):
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2 Gamma [5, -b x2 Log [f] |
2b°Log[f]°

Problem 96: Result unnecessarily involves higher level functions.

3
J.Fmb X X17 dx

Optimal (type 3, 78leaves, 1 step):
farbx® (120 - 120 b x* Log[f] + 60 b? x® Log [f]2? - 20 b x? Log [f]? + 5 b* x*? Log [f]* - b> x** Log [f]°)

3b® Log[f]®

Result (type 4, 24 leaves, 1 step):
f2 Gamma [6, -b x> Log [f] |

3b® Log[f]®

Problem 97: Result unnecessarily involves higher level functions.

3
J.Fa‘rb X X14 dx

Optimal (type 3, 65leaves, 1step):
farbx® (24 -24bx3Log[f] +12b2x® Log[f]2-4b3x° Log[f]? + b* x!2 Log[-F]“)

3b°Log[f]°
Result (type 4, 24 leaves, 1 step):
2 Gamma 5, -b x> Log [f] |
3b°Log[f]”

Problem 126: Result unnecessarily involves higher level functions.

a b
£
J dx
X6

Optimal (type 3, 65leaves, 1step):

b
775 (24 x4 -24b 3 Log[f] +12b% x? Log [f]% - 4 b3 x Log[f]* + b* Log[f]*)

b> x* Log[f]°
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Result (type 4, 22leaves, 1step):
2 Gamma [ 5, - Mﬂ]

X

b°> Log[f]°

Problem 127: Result unnecessarily involves higher level functions.

ab
£

J ix
X7

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

b
7% (120 x° - 120 b x* Log [f] + 60 b2 x> Log [f]2 - 20 b> x? Log [f]? + 5 b* x Log[f]* - b° Log[f]®)

b® x> Log[f]®

Result (type 4, 21 leaves, 1 step):

2 Gamma [6, - ijﬂ-}

bé Log[f]®

Problem 139: Result unnecessarily involves higher level functions.

b
'Fa+x7
dx
X11

Optimal (type 3, 69 leaves, 1 step):

b
£ (24 x5 -24bx° Log[f] +12b? x* Log[f]? - 4 b®x? Log [f]® + b* Log[f]*)

2b>x8 Log[f]®

Result (type 4, 24 leaves, 1 step):
2 Gamma [ 5, - Mﬂﬂ-]

XZ

2b° Log[f]®

Problem 140: Result unnecessarily involves higher level functions.

b
‘Fa+x_1
dx
x13

Optimal (type 3, 82leaves, 1step):
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b

e (120 x™® - 120 b x® Log [f] + 60 b? x® Log [f]2 - 20 b° x* Log [f]? + 5 b* x? Log [f]* - b° Log [f]?)

2b®x® Log[f]®

Result (type 4, 24 leaves, 1 step):
2 Gamma [6, - 2te8LFL ]

X2

2bbLog[f]®

Problem 165: Result unnecessarily involves higher level functions.

b
_Fa+x—3
dx
x16

Optimal (type 3, 69 leaves, 1 step):

b
7' (24 x12-24bx° Log[f] +12b% x® Log [f]% - 4 b> x? Log [f]? + b* Log [f]*)
3b> x*? Log[f]®

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

2 Gamma [ 5, - ngﬂ-]

X3

3b%Log[f]°

Problem 166: Result unnecessarily involves higher level functions.

b
'Faer?
dx
X19

Optimal (type 3, 82leaves, 1 step):

b
7' (120 x%° - 126 b x*2 Log [f] + 60 b? x° Log[f]2 - 20 b* x® Log [f]3 + 5 b* x* Log [f]* - b° Log [f] )

3 b8 x° Log[f]®

Result (type 4, 24 leaves, 1step):
2 Gamma [6, - M}

x3

3b® Log[f]®
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Problem 255: Result unnecessarily involves higher level functions.

JFa*b (crdx)? (c +d X) 1 ax

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

72b6dLog[F]6
Fa+b (c+dx)? (120_120b (c+dx)?Log[F] +6@b* (c+dx)*Log[F]?-20b> (c+dx)®Log[F]®+5b* (c+dx)®Log[F]*-b° (c+dx)* Log[F]®
Result (type 4, 31 leaves, 1step):
F2 Gamma [6, -b (c+dx)? Log[F]]
2b®dLog[F]®

Problem 256: Result unnecessarily involves higher level functions.

JFa*b (cedx)? (c +d x)g dx

Optimal (type 3, 88leaves, 1step):
;FM(C“’X)Z (24724b (c+dx)?Log[F] +12b? (c+dx)*Log[F]?-4b* (c+dx)°®Log[F]* +b* (c+dx>8Log[F}4)
2b>dLlog[F]°

Result (type 4, 31 leaves, 1step):
F2 Gamma |5, -b (c+dx)®Log[F]]
2b°>dLog[F]°

Problem 281: Result unnecessarily involves higher level functions.
JFanb (c+d x)3 (C +d X>17 dx

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

73b6dLog[F]6
Fa+b (c+dx)? (120—120b (c+dx)>Log[F] +6@b* (c+dx)°®Log[F]?-20b> (c+dx)°Log[F]®+5b* (c+dx)*Log[F]*-b° (c+dx)™ Log[F]®

Result (type 4, 31 leaves, 1step):
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F2 Gamma [6, -b (c+dx)’ Log[F] ]

3bbdLog[F]®

Problem 282: Result unnecessarily involves higher level functions.

JFa*b (crdx)? (c+dx)™ax

Optimal (type 3, 88leaves, 1step):
1

ﬁFa*b(c*d”; (24—24b (c+dx)?Log[F] +12b? (c+dx)°®Log[F]?-4b* (c+dx)°Log[F]®+b* (c+dx)" Log[F]*
3b>dLog[F]

Result (type 4, 31leaves, 1step):
F2 Gamma[5, -b (c+dx)> Log[F]]

3b°dLlog[F]°

Problem 312: Result unnecessarily involves higher level functions.

Fa+$
——dx
J (c+dx) 6
Optimal (type 3, 92leaves, 1step):
1

F* cax (24 <c+dx>4—24b (c+dx)3Log[F] +12 b? <c+dx)2Log[F]2—4b3 (c+dx) Log[F]?+b* Log[F]*

b5 d (c+dx)*Log[F]®

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

F2 Gamma[5, - Mﬂ]
c+d x

b>d Log[F]°

Problem 313: Result unnecessarily involves higher level functions.

Fa*cf;x
— dx
J (c +dx)7

Optimal (type 3, 108 leaves, 1step):
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1
béd (c+dx)°Log[F]®

F cer (12@ (c+dx)®-120b (c+dx)*Log[F] +60b? (c+dx)>Log[F]?-20b> (c+dx)?Log[F]?+5b* (c+dx) Log[F]*-b°Log[F]®

Result (type 4, 28leaves, 1step):
F2 Gamma |6, - bﬁgﬂ}

c+d X

b® d Log[F]®

Problem 325: Result unnecessarily involves higher level functions.

a+ o
Foolcax)? i
J\ (C +d X) 1

Optimal (type 3, 96 leaves, 1 step):

b
. ! F7lea™ (24 (c+dx)®-24b (c+dx)®Log[F] +12b? (c+dx)*Log[F]2-4b® (c+dx)? Log[F]®+b* Log[F]*

2b°d (c+dx)®Log[F]®

Result (type 4, 31leaves, 1step):
F2 Gamma 5, - 2Lo8LFL]

(c+dx)?

2b>dLlog[F]°
Problem 326: Result unnecessarily involves higher level functions.
F* e
——dx
J\ (C +d X) B

Optimal (type 3, 113 leaves, 1step):
1

2b°d (c+dx)™ Log[F]®
b

F* e (12@ (c+dx)™-120b (c+dx)®Log[F] +60b> (c+dx)®Log[F]?-20b> (c+dx)*Log[F]>+5b* (c+dx)?Log[F]*-b°Log[F]®

Result (type 4, 31leaves, 1step):
F2 Gamma[6, - °Lo8LFL ]

(c+dx)?

2b®dLog[F]®
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Problem 351: Result unnecessarily involves higher level functions.

|:a+ (c+:x)3
——dx
J (c+dx) 16
Optimal (type 3, 96 leaves, 1 step):

b
_ 1 F* e (24(c+dx)12—24b(c+dx>9Log[F]+12b2 (c+dx)6Log[F]2—4b3 (c+dx)3Log[F}3+b4Log[F}4
3b5d (c:+dx)12 Log[F]°

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

F Gamma |5, - ®Lo8lFL |
(c+dx)3

3b°>dLog[F]°

Problem 352: Result unnecessarily involves higher level functions.

o
———dx
J (c+dx) 9
Optimal (type 3, 113 leaves, 1step):
1

3béd <c+dx)15Log[F}5

b

F* e (12@ (c+dx)™-120b (c+dx)™Log[F] +60b> (c+dx)°Log[F]2-20b> (c+dx)®Log[F]®>+5b* (c+dx)*Log[F]*-b° Log[F]°®

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

F2 Gamma |6, - OLo8LFL]
(c+d x)3

3b®dLog[F]®

Problem 368: Result unnecessarily involves higher level functions.

JFa+b (c+dx)" (C +d X> -1+6n dx

Optimal (type 3, 114 leaves, 1step):
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1

7b6dnLog[F]6
Fa+b (cedx)" (120_120b (c+dx)"Log[F] +6@b? (c+dx)*"Log[F]2-20b> (c+dx)>"Log[F]®+5b* (c+dx)*"Log[F]*-b° (c+dx)°" Log[F]®

Result (type 4, 32leaves, 1step):
F2 Gamma[6, -b (c+dx)" Log[F] |

bédn Log[F]®

Problem 369: Result unnecessarily involves higher level functions.

J\Faer (c+dx)" (C +d X) -1+5n dx

Optimal (type 3, 94 leaves, 1step):
1

ﬁFa*b (crdx)" (24—24b (c+dx)"Log[F] +12b? (c+dx)2" Log[F]%2-4b? (c:+dx)3”Log[F]3+b4 <c+dx)4" Log[F]*
b>dnLog[F]

Result (type 4, 31 leaves, 1 step):
F2Gamma[5, -b (c+dx)" Log[F] |

b>dnLog[F]°

Problem 586: Result optimal but 1 more steps used.

JeLog[(dafex)"]2 (d+ex)md1x

Optimal (type 4, 76 leaves, 3 steps):
(14m)? 1

e v 7 (deex) P ((drex)n) w Enfi[ tmeantoldext]]

2n

2en

Result (type 4, 76 leaves, 4 steps):

e‘%ﬁ\/? (d+ex)™™ ((d+ex)")’%m Er‘fi[hmanog[(de)"l ]

2n

2en

Problem 587: Result valid but suboptimal antiderivative.

JFF (a+bLog[c (d+ex)"]?) (d g+ egx)"'dlx
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Optimal (type 4, 137 leaves, 3 steps):

1+ m/ 1+m

e s FAFA[r (¢ (drex)")n (dg+egx)tMEnf[ Lm2ointoelf I Log[c <d*“>”]}

2+/b /¥ n./Log[F

2+/b e+/f gn+/LogI[F]
Result (type 4, 136 leaves, 4 steps):

(1+m)? 1+m

@ abfnLoglF Fafr ( (d+ex))1+m (C (d+eX)n)7T Er_Fi[1+m+2bfnLog[F] Log[c (d+ex)"]

2+/b F n+/Log[F]

2+/b e+/f gn+/Log[F]

Problem 588: Result optimal but 2 more steps used.

ij (a+bLog[c (d+ex)"]?) (d g+e gX>2 dx

Optimal (type 4, 123 leaves, 3 steps):

e*m Fa-{-'gz\/F (d+ex)3 (c (d+ex)n)—3/n EP_Fi[3+2b'FnLog[F] Log[c (d+ex)"]

2+/b +/f n/Log[F]

2+/b e+/f n/Log[F]
Result(type4 123 leaves, 5steps):

e Abf"z,_og | paf 2\ﬁ(d+ex) ( <d+ex>n)—3/nEr\_Fi[3+2b-FnLog[F] Log[c (d+ex)"]

2+/b /F n+/Log[F]

2\/Fe\/?n\/Log[F1

Problem 589: Result optimal but 2 more steps used.

JF'F (a+b Log[c (d+ex)"]?) (d gie gx) dx

Optimal (type 4, 115leaves, 3 steps):

ebfn%og Fefga/r (d+ex)? (c (d+ex)”)'2/nEr‘-Fi[hbf"Log[F]Log[c(mexm

b \/f n./Log[F]

2\/Fe\/?n\/Log[F}
Result (type 4, 115leaves, 5steps):



e e Ff g (dex)? (c (drex)") 2 Enfy [ LbEntoslr] togle (drex”,

b \/f n+/Log[F]

2\/Fe\/?n\/Log[F]

Problem 590: Result optimal but 1 more steps used.

jF-F (a+b Log[c (d+ex)"]?) dx

Optimal (type 4, 118 leaves, 3 steps):

e 4bfn2mg Faf\/_ (d+ex) (C (d+ex>n>71/n Er‘_Fi{thFnLog[F]Log[c (d+ex)"]

2+/b /f n./Log[F]

2+/b e+/f n+/Log[F]
Result (type 4, 118leaves, 4 steps):

e Abf"z,_og Faf\/_ (d+ex> <C (d+ex>n)—1/n Er‘_Fi[1+2b-FnLog[F]Log[c (d+ex)"]

2+/b \/f n4/Log[F]

2\/Fe\/?n\/Log[F1

Problem 591: Result optimal but 2 more steps used.

pf (a+b Log[c (d+ex)"]?)
J dx

dg+egx
Optimal (type 4, 67 leaves, 2 steps):
Faf~/r Erfi[v/b V/f \/Log[F] Log[c (d+ex)"]]
2+/b e/f gn/Log[F]
Result (type 4, 67 leaves, 4 steps):
Fef\/m Erfi[v/b /f /Log[F] Log[c (d+ex)"]]
2+/b eVf gnLog(F]

Problem 592: Result optimal but 2 more steps used.

Ff (a+bLog[c (d+e x)"]?)
J dx

(dg+egx)?

Optimal (type 4, 121 leaves, 3 steps):

2 Exponentials.nb | 11
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@ abemioglr] Fafr ( (d+ex)n>i—Er‘_Fi[1—2b-FnLog[F]Log[c (d+ex)”]]

2+/b +/f n+/Log[F]
2+/b e~/f g¥n (d+ex) \/ Log[F]

Result (type4 121leaves, 5steps):

e 4bfn2L°g Fafr ( (d+ex)n>i—ErFi[172bfnLog[F] Log[c (d+ex)"]

2v/b /f n/Log[F]
2+/b e~/f g2n (d+ex> v Log[F]

Problem 593: Result optimal but 2 more steps used.

Ff (a+b Log[c (d+e x)"]z)
J dx

(dg+egx) 3
Optimal (type 4, 118leaves, 3 steps):

efmF”\/; (C (d+ex>n)2/n Er“Fi[l_bfnLOg[F] Log[c (d+ex)"] }

Vb /f nfLog[F]
2+/b e~/f gn (d+ex)2\/Log[F]

Result (type4 118 leaves, 5steps):

e bfnz,_og Faf\/_ ( (d+ex>n)2/n Er‘_Fi[l—bfnLog[F] Log|c (d+ex)"}}

Vb v/ f n.Log[F]
2+/b e /f gn (d+ex)2\/Log[F]

Problem 594: Result valid but suboptimal antiderivative.
JF-F (a+bLog[c (d+ex)"]?) (g +h X) " dx
Optimal (type 8, 30leaves, 0steps):
Unintegrable|F* (a+bLog[c (drex)"]?) (g+hx)", x|

Result (type 8, 30leaves, 0steps):

CannotIntegrate |F* (a+b Log[c (d+ex)"]?) (g+hx)", x|
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Problem 595: Unable to integrate problem.

JF‘C (asbLoglc @e") (g1 hx)? dx

Optimal (type 4, 502 leaves, 14 steps):

3¢ mml B h (eg - dh)2 o (dsex)? (c (dsex)") " Enfy [ Lbfnloalfl toglc dex?]

b \/f n./Log[F]

.
2+/b e*~/f n+/Log[F]

a4

e vimioglr] Fafp3 /1 (d+ex)4 (c (d+ex)”)’4/” Er*fi[z*b’c”mgm Log[c (drex)"] ]
Vb /f n.fLog[F] .
2+/b e*+/f n+/Log[F]

1

e evfnoglr] Faf (eg—dh)g’\/? (d+ex) (c (d+ex)”)’1/” Er%i[hw{nmg”]L"g[c (d*ex)"w]
2+/b V/f n./Log[F] .

2+/b e*+/f n+/Log[F]

3e il Fafh? (eg-dh) \/ (d+ex)® (c (d+ex)") /" Erfi[22bfntonll] Loslc (dex)T] |

2+/b +/f n./Log[F]

2+/b e*~/f n+/Log[F]
Result (type 8, 214 leaves, 6 steps):

[Ff (a+bLog[c (d+ex)"]?) [F'F (a+bLog[c (d+ex)"]?)

3 g? h CannotIntegrate X, x| +3 gh? CannotIntegrate X2, x| +

e e F2F g3 (s ex) (c (drex)") 0 Enfy [ L2fnLoBlfl togle diex)?]

2/b VF n+/Log[F]

[F'F (a+bLog[c (d+ex)"]?)

h3 CannotIntegrate x3, x| +

2+/b e~/f n/Log[F]

Problem 596: Unable to integrate problem.

ij (a+bLog[c (d+ex)"]?) (g +h X) 2 dx

Optimal (type 4, 372leaves, 11 steps):
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e Tl B h (eg - dh) Vo (dsex)? (c (d+ex)") ¥ Enfy [ LEEALoBlf] togle dex)?] |

/b \/f n+/Log[F]

Vb e F n/Tog[F]_

e il Fof (eg-dh)? o (dsex) (c(dsex)") VN Enfi[ L2bntonlfl Loglc drex?]

2+/b /f n./Llog[F]

2+/b e*+/f n+/Log[F]

e el TFefh2a/r (d+ex)? (c(d+ex)") " Erfi [ 220fntoslf) Log c (dwx)nw

2+/b ~/f n./Log[F]

2+/b e3/f n+/Log[F]
Result (type 8, 180 leaves, 6 steps):

2 g h CannotIntegrate [Ff (2 Log[c (dvex)"]?) y | x| +h? CannotIntegrate [Ff (a+bLog[c (dvex)"]?) 2 x| +

e 4bfnzmg | paf 2\/7 (d+ex> (C (d+ex>n)71/n EP_Fi[LbenLog[F]Log[c (d+ex)"}]

2+/b F n/Log[F]

2\/Fe\/?n\/Log[F]

Problem 597: Unable to integrate problem.

JFf (a+bLog[c (d+ex)"]?) (g +h X) dx

Optimal (type 4, 242 leaves, 8steps):

o el TFfh/n (dvex)? (c(d+ex)") " Er‘Fi[hbfn"og[F]Log[c (d“”)"w

Vb /f n.Log[F]

2+/b e2+/f n+/Log[F]

e woreli] B (eg-dh) Vi (dsex) (c(d+ex)") Y Enfi[L2bfntoslflLogle (dext] |

2~/b /¥ n./Log[F]

2+/b e2+/f n+/Log[F]
Result (type 8, 146 leaves, 6 steps):

e el F2f g (dex) (c (d+ex)") VN Erfi | L2 fnloplF] togle (diex]

2+/b \/f n4/Log[F]

h CannotIntegrate [FT (a+bLoglc (drex)™[%) y 5] .

Zﬁe\/?n\/Log[F]
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Problem 598: Result optimal but 1 more steps used.

JF-F (a+bLog[c (d+ex)"]?) dx

Optimal (type 4, 118 leaves, 3 steps):

© avrmioglr] Fafr <d+EX> <C (d+ex>n)71/n Er‘_Fi[th'FnLog[F]Log[c (d+ex)"]]

2+/b \/f n+/Log[F]

2+/b e~/f n/Log[F]
Result(type4 118 leaves, 4 steps):

e 4bfn2Log Tt/ (d+ex) (c (d+ex>")’1/” Er‘fi[h“’c”mg[ﬂLog[C (drex)]

2+/b \/f n4/Log[F]

ZWe\/?n\/Log[H

Problem 599: Result valid but suboptimal antiderivative.

Ff (a+b Log[c (d+ex)"]?)
J dx

g+hx

Optimal (type 8, 30leaves, 0 steps):

Ef (a+bLog[c (d+e x)“]z)
Unintegrable| » X]
g+hx

Result (type 8, 30 leaves, 0steps):

Ff (a+b Log[c (drex)"]?)
CannotIntegrate | » X]
g+hx

Problem 600: Result valid but suboptimal antiderivative.

Ff (a+b Log[c (d+ex)"]?)
J dx

(g+hX>2

Optimal (type 8, 30leaves, 0 steps):

Ff (a+bLlog[c (dvex)"]?)
Unintegrable [ » X]
(g+hx)?

Result (type 8, 30 leaves, 0steps):
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Ef (a+b Log[c (d+ex)"]?)
CannotIntegrate| , X|
(g +h X) 2

Problem 601: Result valid but suboptimal antiderivative.

Ff (a+b Log[c (d+ex)"]?)
J dx

(g+hx>3

Optimal (type 8, 30leaves, 0 steps):

Ff (a+b Log[c (dvex)"]?)
Unintegrable | » X]
(g+hx) 3

Result (type 8, 30 leaves, 0steps):

Ef (a+bLog[c (d+ex)"]?)
CannotIntegrate| , X|
(g+hx) 3

Problem 602: Result valid but suboptimal antiderivative.

JF'F (a+bLog[c (d+ex)"])? (dg+egx>"'dlx

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

1 (1:mi2abfnLog[F])”
\imr2ablntog|Fl)

: 1 2abfnlog[F] +2b?fnLlog[F]L d "
e ool FFAr (diex) (c(dvex)") T (dg+egx)"Erfi| tmrzabtntoglhly nLog[F] Log|c [d-ex]"]

]

2be+/f n+/Log[F] 2b+/f n+/Log[F]
Result (type 4, 152 leaves, 8 steps):
_[1m-2abfnLog[r])® 1 1 2abfnlog[F] +2b2fnLog[F]L d "
! I e (deex) (g (deex))® (c (drex)) gnpy] LM 220 FNLOBIF) 262 fnLog[F) Loglc (d-ex]7]
Zbe\/?nx/l_ogT Zb\/?n\/Log[F]

Problem 603: Result optimal but 4 more steps used.

JF-F (a+bLog[c (d+ex)"])? (dg+egx)2 dx

Optimal (type 4, 133 leaves, 4 steps):
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3[34abfniog[F]) 212abfLog[F]+2b?fLog[F] Log[c (d+ex)"]

"~ ab2fnlLoglF] 2\/_ d 3 d n *3/nE fi =
e s g2/ (d+ex)’ (c(d+ex)") rfi| ——

]

2be\/?n\/Log[F]
Result (type 4, 133 leaves, 8steps):

3 (3+4abfnLog[F| 3 n
e Abzfnzwg[i] gz \/7 (d +ex)3 (c (d +ex)")’3/n Er"Fi[ "—+2abfLog[F]+2b2fLog[F] Log[c (d+ex)"] ]

2b+/F +/Log[F]

2be\/?n\/Log[F]

Problem 604: Result optimal but 4 more steps used.

JFf(amLOg[ (drex)"])? (dg+egx) dx

Optimal (type 4, 122 leaves, 4 steps):
lzabfnLog[ l+ +b2 + n
e vl g/ (d+ex) (c (d+ex)")'2/” Erfi| = ab f Log[F)+b? f Log[F] Log[c (dex) ]]

b~/ +/Log[F]

2be\/?n\/Log[F}
Result (type 4, 122leaves, 8steps):

L ZabfnLog{

e vl ga/n (d+ex)? (c (d+ex)”)’2/”Erfi[i’*abfwg[”*bzfmg[”L°g[°<d*”)"]

b+/f +/Log[F]

]

2be\/?n\/Log[F}

Problem 605: Result optimal but 3 more steps used.

JF'F (a+bLog[c (d+ex)"])? dx

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

_1+4abfnLog[F] Li2abfLlog[F]+2b?fLog[F] Log[c (d+ex)"]

wemiaalr] A/ (d drex)") HMERFL]
@ 4b*fn?Log[F \/?( +eX> <C( +eX> ) r 1[ Zb\F\/m

J

2be\/?n\/Log[F}
Result (type 4, 126 leaves, 7 steps):

1+4abfnLog|F|

eim\/? <d+ex) (c (d+ex>”)’1/" Erfi[§+2abfLog[F]+2b2fLog[F] Log|c (d+ex>"}]

2b~/F +/Log[F]

2be\/?n\/Log[F}
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Problem 606: Result optimal but 4 more steps used.

Ff (a+b Log[c (d+ex)"])?
J dx

dg+egx
Optimal (type 4, 70leaves, 4 steps):
Vr Erfi[a+/f +/Log[F] +b~/f /Log[F] Log|c (d+ex)"]]
2be\/?gn\/Log[F]
Result (type 4, 70 leaves, 8 steps):
Vo Erfia~/f +/Log[F] +b~/f +/Log[F] Log[c (d+ex)"]]
2be~/f gn+/Log[F]

Problem 607: Result optimal but 4 more steps used.

Ff (a+b Log[c (d+ex)"])?
J dx

(dg+egx)?

Optimal (type 4, 128 leaves, 4 steps):

R — ES L 2abflog[F]-2b%fLog[F] Log|c (d+ex)"
@bn v n?ioglr] /7 (c (d+ex)”) nErfi] = [c drex)?]

2b+/f +/Log[F]

]

2be~/f g2n (d+ex) \Log[F]
Result (type 4, 128 leaves, 8steps):

a

B — 1 L 2abflog[F]-2b%fLog[F] Log[c (d+ex)"
@bn v n?ioglr] /7 (c (d+ex)") " Er‘fi[ o [c (drex]

2b~/F +/Log[F]

]

2be~/f g2n (d+ex) Log[F]

Problem 608: Result optimal but 4 more steps used.

Ff (a+b Log[c (dvex)"])?
J dx

(dg+egx)?

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



1-2abfnLogF|

e vl A (o (dvex)") ¥ Erfi|

%—abfLog[F]—bszog[F] Log|[c (d+ex)"] }

b+/f \/Log[F]

2be~/f g*n (d+ex)*+/Log[F]
Result (type 4, 126 leaves, 8 steps):

7172abfnLog[F}

e vl A (c(d+ex)") ¥ Erfi|

%—abfLog[F]—bszog[F] Log|[c (d+ex)"] }

b+/f /Log[F]

2be~/f g*n (d+ex)*~/Log[F]

Problem 609: Result valid but suboptimal antiderivative.

JFF (a+bLog[c (d+ex)"])? (g+hx)’"dlx

Optimal (type 8, 30leaves, 0 steps):

{F'F (a+bLog[c (d+ex)"])? <

Unintegrable g+hx)", x|

Result (type 8, 30 leaves, 0steps):

CannotIntegrate [Ff (a+bLlog[c (drex)"])* (g+hx)", x|

Problem 610: Unable to integrate problem.

JFF (a+b Log|c (d+ex)"])2 (g +h X) 3 dx

Optimal (type 4, 535leaves, 18 steps):

2 Exponentials.nb | 19
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_1+2abfnlog[F]

3e vfrglf] h (eg—dh)zx/? (d+ex)2 (c (d+ex)")’2/”ErFi{

i—+abFLog[F]+bszog[F] Log[c (d+ex)"] }

b+/f \/Log[F]

2be*+/f n-/Log[F]
:—+ab'FLog[F]+b2'FLog[F] Log|[c (d+ex)"] ]

b+/f /Log[F]

4 \1+abfnLog{F”

e vl b3/ (deex)® (c(dvex)") M ERFi|

.
2be*/f n+/Log[F]
+4abfnLog[F| 1, + n
e_lft;::zi:[; (egfdh)3\/; (d+ex) (c (d+ex)”)'1/” Er‘fi[i 2abfLog(F]+2b” f Log[F) Log[c (drex) ]}

2b~/F +/Log[F] 1
+
2be*~/f n+/Log[F] 2be*~/f n+/Log[F]

3(3+4abfnLog[F]) 3+2ab'FLog[F} +2b2'FLOg[F} LOg[C (d+ex>”}

3@ avteigr]  h2 (egfdh)\/;(d+ex)3(c (d+ex)”)’3/“Er'fi["
2b+/f +/Log[F]

Result (type 8, 222 leaves, 9 steps):

3 g2 h CannotIntegrate [Ff (a+b Log[c (d+ex)"])* y x| +3gh? CannotIntegrate |Ff (a+bLog[c (drex)"])* 2| x| +

+4abfnLog[F| 1 n
e7%g3\/¥ <d+eX> (C <d+eX)n>_1/n Er‘-Fi[ "+2ab'FLog[F]+2b2'FLog[F]Log[c (d+e x) }]

2b+/f +/Log[F]

h® CannotIntegrate|F* (a+b Log[c (d+ex)"])* 3 x| +

2be\/?n\/Log[F]

Problem 611: Unable to integrate problem.

JF-F (a+bLog[c (d+ex)"])? (g +h x) 2 dx

Optimal (type 4, 397 leaves, 14 steps):

_1+2abfnlLog[F]

@ b fnLoglF] h(eg—dh)x/?(d+ex)2(c (d+ex)”)’2/"Er‘fi[

:—+ab'FLog[F]+bz'FLog[F] Log[c (dvex)"] ]

b+/f +/Log[F]

be3+/f n+/Log[F]

1+4abfnLog[F|

e s (eg-dh)?Vr (dvex) (c(d+ex)") V" Erfi|

§+2ab+Log[F]+2 b2 f Log [F] Log[c (d+ex)"] }

2b+/f +/Log[F]

2be3*+/f n+/Log[F]
3(3+4abfnLog[F|

- 2,2abfLlog[F]+2b?fLog[F] Log[c (d+ex)"] ]

areniglf]  h2+/7 (d 3 d M -3/MEnfif =
e e n (d+ex)® (c(d+ex)") r 1[ ——

2be3~/f n+/Log[F]
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Result (type 8, 188 leaves, 9steps):
2 g h CannotIntegrate [Ff (2 Log[c (drex)"])? » x| + h? CannotIntegrate|Ff (2 Log[c (dvex)"])* y2 x| +

]

_1iw4abfnlog F] Z.2abflog(F]+2b2 fLog[F] Log[c (d+ex)"]

e o] g2/ (drex) (c(d+ex)") VM ERfi[ = ———

2be\/?n\/Log[F]

Problem 612: Unable to integrate problem.
JFF (a+bLog[c (d+ex)"])? <g+ hX) dx

Optimal (type 4, 257 leaves, 10 steps):

_1:2abfnlog[F]

e b? fn? Log|[F| h\/ﬁ <d+eX) (C <d+ex) ) -2/n Er“F [

—+abfLog[ ]+b? f Log[F] Log|[c (d+ex)"] ]

b~/ ~/Log[F]

2be2/f n+/Log[F]

_1:4abfnlog[F| Li2abfLlog[F]+2b?fLog[F] Log[c (d+ex)"] }

@ 4vifntloglF] (eg—dh) NE3 (d+ex) (c (d+ex)”)’1/"Er‘fi["
2b+/F +/Log[F]

2be2/f n+/Log[F]
Result (type 8, 154 leaves, 9 steps):

1 AabfnLog{

o el g\/_ <d+ex) (c <d+ex)">’1/" Er‘{__i[%+2abfLog[F]+2bszog[F] Log|c (d+ex>"}]

2b~/f +/Log[F]

h CannotIntegrate[Ff (2 Log[c (drex)"])* | x| +
2be\/?n\/Log[F]
Problem 613: Result optimal but 3 more steps used.

JF'F (a+bLog[c (d+ex)"])? dx

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

_1:4abfnLog[F] Li2abfLlog[F]+2b?fLog[F] Log[c (d+ex)"] }

e vfntoglr] /7 (d+ex) (c (d+ex>”)’1/” Er-Fi[" p——

2be~/f n+/Log[F]
Result (type 4, 126 leaves, 7 steps):
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_1:4abfnlog[F] §+2abfLog[F]+2 b2 f Log[F] Log[c (d+ex)"] ]

m\/_ d d n —1/nE £i
e g T ( +ex) (c( +ex) ) r 1[ e

2be\/?n\/Log[F}

Problem 614: Result valid but suboptimal antiderivative.

2

Ff (a+b Log[c (drex)"])
J dx

g+hx

Optimal (type 8, 30leaves, 0steps):

Ff (a+b Log[c (drex)"])?

Unintegrable| » X]
g+hx

Result (type 8, 30leaves, 0steps):

Ff (a+b Log[c (d+ex)"])?
CannotIntegrate| , X]
g+hx

Problem 615: Result valid but suboptimal antiderivative.

Ff (a+b Log[c (dvex)"])?
J dx

(g+hx)2

Optimal (type 8, 30leaves, 0steps):

Ff (a+b Log[c (d+ex)"])?

Unintegr‘able[ ( A )2 B x]
g+hx

Result (type 8, 30 leaves, 0steps):

Ff (a+b Log[c (drex)"])?
CannotIntegrate| » X]
(g +h X) 2

Problem 616: Result valid but suboptimal antiderivative.

Ff (a+b Log[c (drex)"])?
J dx

(g+hx>3

Optimal (type 8, 30leaves, 0steps):
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Ff (a+b Log[c (d+ex)"])?
Unintegr‘able[ B x]

(g+hx)3

Result (type 8, 30 leaves, 0steps):

Ef (a+bLog[c (d+ex)"])?
CannotIntegrate| » X]

(g+hx)3

Problem 692: Unable to integrate problem.
Jexx x** (1+Log[x]) dx

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

e (—1+XX)

Result (type 8, 29 leaves, 2 steps):

CannotIntegrate [e"x x2X, x] + CannotIntegrate [exx x?X Log[x], x]

Problem 694: Unable to integrate problem.
Jx’z’i (1-Log(x]) dx

Optimal (type 3, 9leaves, ? steps):
7X—1/x
Result (type 8, 28 leaves, 2 steps):

1 1
CannotIntegrate [x’z’?, x} - CannotIntegrate [X’Z’I Log(x], x}
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Summary of Integration Test Results

965 integration problems

A - 925 optimal antiderivatives

B - 10 valid but suboptimal antiderivatives

C - 22 unnecessarily complex antiderivatives
D - 8 unable to integrate problems

E - 0 integration timeouts

F - O invalid antiderivatives



