Mathematica 11.3 Integration Test Results

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

Problem 16: Unable to integrate problem.
J(Fe (X)) (a4 b (FE (€400 ) M)P gy
Optimal (type 3, 41 leaves, 2 steps):

(aer (Fe (c+dx))n)1+P

bden (1+p) Log[F]

Result (type 8, 31leaves):

j(pe (€)1 (a4 b (Fe (€20)")P qx

Problem 17: Unable to integrate problem.
J(a +b (Fe (€020 )")P (Gh (Frex)) %dx

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

denLog[F]

(Fe (c+dx)>*n (a+b (Fe (c+dx))n>1+P (Gh (f+gx))m

bden (1+p) Log[F]

Result (type 8, 46 leaves):

e lrdx) 1 n1p b g dehnL:ogE:]
(a+b (FE€00)M)P (Gh (F8%) ) Sl dx

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

eX
J dx
1 - er

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

Result (type 3, 23 leaves):

—lLog[l—eX} +1L0g[1+ex]
2 2
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Problem 80: Result more than twice size of optimal antiderivative.
.|:a+bxZ
J 5 dx
X

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

1
-~ b* £ Gamma [-4, -bx’ Log[f]] Log[f]*
2

Result (type 4, 71 leaves):
1

48 x8
f2 (b“ x® ExpIntegralEi[b x? Log[f]] Log[f]* - Fo ¥ (6+2bx*Log[f] +b*x*Log[f]*+ b’ x° Log[f]?) )

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

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

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

Result (type 4, 83 leaves):
1
240 x1°

Fox° (24 +6bx*Log[f] +2b*x* Log[f]*+ b’ x® Log[f]> + b* x® Log [f]*) )

£ (bs x*® ExpIntegralEi[bx? Log[f] | Log[f]® -

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

2
J.Faw X X12 dx

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

fa x13 Gamma[%, -bx2 Log[f] |

2 (-bx?Log[f] )13/2

Result (type 4, 119leaves):
(£ (10395 Erfi[vVb xLog[f] | +
2+/b 2% x+/Log[f] (-10395+6930bx2 Log[f] - 2772 b x* Log[f]2 +
792 b x5 Log[£]3 - 176 b* x® Log [ f]* + 32 b° x*° Log [ f]°) ) ) / (128 b™/? Log []%3/2)
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Problem 83: Result more than twice size of optimal antiderivative.

2
J_Féh-b X X10 dx

Optimal (type 4, 34 leaves, 1step):
o x* Gamma [ -, ~bx* Log [f] ]

2 (-bx?Log[f] )11/2

Result (type 4, 107 leaves):
(fa (-945ﬁErfi[Wxx/Log[ﬂ ] +2Vb £ x+/Log[f] (945-630bx*Log[f]

252 b2 x* Log [£]2 - 72b° X Log [£]% + 16 b* x° Log [£]*) | | / (64 b™/2 Log [£]1/2)
Problem 93: Result more than twice size of optimal antiderivative.
.f:a+bx2
dx
I

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

fa Gamma[—%, _bx2 Log[f]] (_bXZ Log[f] >9/2

2x°
Result (type 4, 101 leaves):
" (16672 /o1 x® Enfi[/b x /Log ] | Log[F]%/2 -

945 x°
Fox? (165 + 30 b x* Log[f] +12b*x* Log[f]? + 8 b x® Log[f]> + 16 b* x® Log [f]*) )

Problem 94: Result more than twice size of optimal antiderivative.
.f:a+bx2
dx
J X12

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

£2 Gamma [_ 1271, ~b x2 Log [f] } (_b x? Log [f] )11/2

2 X11

Result (type 4, 113 leaves):
L (32612 /o i Erfi (b xVIog[F] | Log ]2 - 0%

10395 x**
(945 + 210 b x? Log [f] + 60 b* x* Log [f]* + 24 b x® Log []° + 16 b* x® Log [f]* + 32 b°> x*° Log [f]°) )
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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):
1

72 x12
(b“ x'2 ExpIntegralki|b x® Log[f] | Log[f]* - Fo (6+2bx>Log[f] +b*x®Log[f]*+ b’ x° Log[f]?) )

.Fa

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 x>
£b% (24 +6b x> Log[f] +2b?x® Log[f]?+ b’ x° Log[f]> + b* x'? Log[]*) )

£ (b5 x*® ExpIntegralEi[b x> Log[f] | Log[f]® -

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

b
J-Fa”? x4 dx

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

b Log[f]

-b® 2 Gamma [ - 5, | Log(f]®

X
Result (type 4, 77 leaves):

1 bLog[f
—— f2 | -b® ExpIntegralki | ﬁ]

Log[f]° +
120 X

/% x (24 x* + 6 b x> Log [f] + 2b? x? Log [f]? + b? x Log [f]? + b* Log [f]?)
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Problem 117: Result more than twice size of optimal antiderivative.

b
J-Fa”; x3 dx

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

- b Log[f]

b* 2 Gamma | - 4, | Log[f1*

X

Result (type 4, 65 leaves):
1
- .Fa
24
b Log[f] }

(— b* ExpIntegralEi|
X

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

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

b
Jfé”x_z x° dx

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

bLog[f]

1
- = b° 2 Gamma [ -5,
2 2

] Log[f]®
X

Result (type 4, 81 leaves):

1 bLog[f
—— 2 | -b° ExpIntegralki| L[]]

Log[f]> +
240 x2

b
fo x? (24x% +6bx® Log[f] +2b?x* Log[f]?+ b’ x* Log[f]® + b* Log [f]*)

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

b
J-F‘.”Tz x7 dx

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

1 b Log[f
= b* f2 Gamma [ -4, _bloglf]

A S Log[f]*
X

Result (type 4, 69 leaves):
1
- .Fa
48
b Log[f] }

-b* ExpIntegralEi]| 2
X

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



6 | Mathematica 11.3 Integration Test Results for 2.3 Exponential functions.nb

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

b
Jfa”x_z x1® dx

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

1 11 bLog[f bLog[f] \11/2
= £2 x11 Gamma [~ ——, - gl ]] (7 gl ]]
2 2 x2

XZ

Result (type 4, 110leaves):
Vb VLog[f]

X

b
2 [-32bM2 /1 Erfi| ] Log [f1%/2 4 fx x

10395

(945 x® + 210 b x® Log [f] + 60 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-Fa+x_2 x& dx

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

b Log[f] b Log[f] \?/?
e e

1 9
= 2 x° Gamma [ - —,
2

2 X X

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

X

1,

-16 b2/t Erfi|
945

] Log[f]%/? +

b
i x (105 x® + 30 b x® Log[f] + 12 b% x* Log[]* + 8 b> x> Log [f]> + 16 b* Log[]*)

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

b
_Fa+x7
dx
x12

Optimal (type 4, 34 leaves, 1 step):
faGamma[%, - bloglfl ]

XZ

2X11 (_ b Log[f] )11/2

XZ

Result (type 4, 112leaves):
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Vb VLog[f]

X

945 /7t Erfi]|

-

1 b
|- —92\/F'Fx7 VLog[f] (945x®-630bx° Log[f] +
X

252 b* x* Log[f]% - 72b®> x* Log [f]® + 16 b* Log [f]*)

]/ (64 b11/2 Log[f]ll/z)

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

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

XZ

2X13 (7 b Log[f] )13/2
XZ

Result (type 4, 124 leaves):
Vb /Log[f] ]+ 1

X x11

2 |-10395 /1 Erfi|

b
2+/b f \Log[f] (10395x'® - 6930 b x® Log[f] + 2772 b? x® Log[f]2 -

792 b> x* Log[f]? + 176 b* x* Log [f]* - 32 b> Log [f]?)

]/ (128 b13/2 Log[_F]13/2>

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

b
J-F‘”F X dx

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

1
-~ b Gamma | -5, | Log[f]®
3 x3
Result (type 4, 81 leaves):
1 bL f
—— 2 | -b® ExpIntegralki | L[]] Log[f]° +
360 x3

b
fox® (24x™ +6bx° Log[f] +2b*>x® Log[f]? + b’ x? Log[f]> + b* Log[]*)

Problem 156: Result more than twice size of optimal antiderivative.

b
ar
J‘F T xM dx

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

1 blog[f
= b* 2 Ganma [ -4, _2rtoslt]

; .| Log[f]*
X
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Result (type 4, 69 leaves):

i.Fa
72
4 . rbLog[f] 4, o3 9 6 2,3 2, b3 3
(—b Eprntegr‘alEl[iS} Log[f]*+f» x> (6x°+2bx®Log[f] +b®> x> Log[f]?+ Db Log[f]?)
X

Problem 202: Unable to integrate problem.

J_f:c (a+bx)3 x2 dx

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

£C (asbx)? 2a(a+bx)zGamma[§,7c<a+bx)3Log[ﬂ]

+ -
2/3

3b3clog[f] 3p3 (_c(a+bx)3Log[ﬂ)

a? (a+bx) Gamma[%, -c (a+bx)’Log[f]]

3b3 (—c (aerx)z’Log[-F])l/3

Result (type 8, 17 leaves):
J.Fc (a+bx)3 x2 dx

Problem 203: Unable to integrate problem.

j.':c (a+bx)3 x dx

Optimal (type 4, 92 leaves, 4 steps):
(a+bx)ZGamma[§, -c(a+bx)’Log[f]] a(a+bx) Gamma[i, ~c (a+bx)’Log[f]]

- +

3 b2 (—c <a+bx)3Log[ﬂ)2/3

3 b2 (—c (a+bx)3Log[f])1/3

Result (type 8, 15leaves):
j_f;c (a+bx)3 x d X

Problem 208: Unable to integrate problem.
Jea3+3 a?bx+3ab?x2+b> x3 x4 dx

Optimal (type 4, 183 leaves, 8 steps):
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2a2elabx? at (a+bx) Gamma[i,—(a+bx)3] 433 (a+bx)ZGamma[§,—(a+bx>3]
- + +
b 3b° (—(a+bx)3)1/3 3b° (—(a+bx)3)2/3

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

4/3 5/3

3b° <—<a+bx)3) 3b° (—(a+bx)3)

Result (type 8, 35leaves):

3 2 2 42 34,3
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):

aelabx?® a(a+bx) Gamma[i, - (a+bx)3]
_ N _

b 3b% (- (arbx)?]"”

a2 (a+bx)zGamma[§, ~(a+bx)?] (a+bx)4Gamma[‘3i, -(a+bx)?]

b (- (a+bx)?]*” 3p* (- (a+bx)?)*”

Result (type 8, 35leaves):

3 2 2,2 33
jea $322bx:3ab? X207 % 4 3 gy

Problem 210: Unable to integrate problem.

3 2 2 42 343
Jea +3a*bx+3ab®x*+b>x X2 dx

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

asbx)?  a% (a+bx) Gamma[%, -(a+bx)’] 2a (a+bx>zGamma[§, -(a+bx)?]
- +

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

el

Result (type 8, 35leaves):

3 2 2 42 343
Jea +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 d X

Optimal (type 4, 80leaves, 5steps):
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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):
Jea3+3 a?bx+3ab?x2+b> x3 x dx

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])*"

- +
b% n

%Ba (a+bx)3Gamma[z, ~c (a+bx)"Log[f]] (-c (a+bx)"Log[f])>'"-
b* n n

i3a2 (a+bx>zGamma[%
b*n n

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

, -C (a+bx)”Log[ﬂ] (-c (a+bx)”Log[ﬂ)‘2/”+

b* n
Result (type 8, 17 leaves):

J_Fc (a+bx)" X3 dx

Problem 248: Unable to integrate problem.

J.f:c (a+bx)" X2 dx

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

- +
b3 n

%Za (a+bx)zGamma[E, ~c(a+bx)"Log[f]] (-c (a+bx)"Log[f]) ¥"-
b’ n n

a2 (a+bx) Gamma[i, -c (a+bx)”Log[F]} (—c (aerx)"Log['F])'l/n

b3 n
Result (type 8, 17 leaves):

J_f:c (a+bx)" X2 dx
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Problem 265: Result more than twice size of optimal antiderivative.
Fa+b (c+d x)?
J —dx
(c +d X) o
Optimal (type 4, 31leaves, 1step):

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

Result (type 4, 95leaves):

1

et ExpIntegralEi[b (c+dx)®Log[F]] Log[F]*- ————
(c+dx)8

48d

Fb (crdx)? (6+2b (c+dx)?Log[F] +b* (c+dx)*Log[F]®+b? <c+dx)6Log[F]3)

Problem 266: Result more than twice size of optimal antiderivative.
Fa+b (c+dx)?
J T ax
(c+dx) 1
Optimal (type 4, 31leaves, 1 step):

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

Result (type 4, 111 leaves):

1
240d
F2 (bs ExpIntegralEi|b (c+dx)2 Log[F] | Log[F]° - = Fb (c+dx)? (24+6b (c+dx)2Log[F] +
(c+dx)1(a

2 b? <c+dx)4Log[F]2+b3 (c+dx)6Log[F]3+b4 (c+dx)8Log[F14)

Problem 267: Result more than twice size of optimal antiderivative.

JFaw (c+dx)? (C +d X>12 dx

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

2d (-b (c+dx)2Log[Fj)13/2

Result (type 4, 155leaves):
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(Fa (1@395\/75rﬁ[x/F (c+dx) VLog[F] | -2+/b F® (€% \/Log[F]
(1@395 (c+dx) -6930b (c+dx> Log[F] + 2772 b? (c+dx) Log[F]%2-792b3 (c+dx)7
Log[F]®+176b* (c+dx)° Log[F]*-32b° (c+dx)™ Log|F )))/ 128 b%3/2 d Log[F] /2

Problem 268: Result more than twice size of optimal antiderivative.
JFaw (c+dx)? (c +d X>1e dx

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

11/2

2d (7b <c+dx)2Log[F})

Result (type 4, 139leaves):
(F (—945(Er‘fi[\m (c+dx) VLog[F] | +
2+/b Fb(c+dx)* \[og[F] (945 (c+dx)-630b (c+dx)>Log[F] +252b2 (c+dx)° Log[F]?-

726° (c+dx)7 Log[F]? + 16 b* (c+dx)9Log[F]“)))/(64b11/2dLog[F]11/2)

Problem 278: Result more than twice size of optimal antiderivative.
Fa+b (c+dx)?
J T ax
(c+dx) 10
Optimal (type 4, 49leaves, 1step):

F2 Gamma[- 2, -b (c+dx)” Log[F]] (—b(c+dx)2Log[F])9/2

2d (c+dx)’

Result (type 4, 129 leaves):
1

945d

F? |16 b%2 /7 Erfi[v/b (c+dx) /Log[F] | Log[F}9/2(1>9Fb (crdx)? (105 +30b (c+dx)?
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)?
ji dx
(c+dx)*?

Optimal (type 4, 49leaves, 1 step):
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F° Gamma [~ 2%, b (c+dx)?Log[F]] (—b (c+dx)2L0g[F])ll/2

2d (c+dx)11

Result (type 4, 152 leaves):
(Fa (32 b1t/2 /7t (c+dx)11 Erfi[\m (c+dx) m] Log [F]%/2 -
Fb (c+dx)? (945+21ab (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]5>))/(10395d (c+dx)”)

Problem 291: Result more than twice size of optimal antiderivative.

Fa+b (c+dx)3
——dx
J (c+d x>13

Optimal (type 4, 31leaves, 1step):
b* F2 Gamma -4, -b (c +d x>3 Log[F] ] Log[F]*
3d

Result (type 4, 95leaves):

LFa b* ExpIntegralki[b (c+dx)> Log[F]| Log[F]*- S
72d (c+dx)™

Fb (crdx)? (6+2b (c+dx)>Log[F] +b? (c+dx)®Log[F]?+b> (c+dx)9Log[F]3)

Problem 292: Result more than twice size of optimal antiderivative.
Fa+b (c+dx)3
J T ax
(c+dx)™
Optimal (type 4, 31leaves, 1step):

b% F? Gamma [ -5, -b (c+dx)3 Log[F] | Log[F]®
3d

Result (type 4, 111 leaves):
1

360d
1

F? | b® ExpIntegralEi[b (c+dx)’ Log[F]] Log[F]® - —————
(C+dx)15

Fb (c+dx)? (24+6b (c +dX>3 Log[F] +

2 b? (c+dx)6Log[F]2+b3 (c+dx)9Log[F]3+b4 (c+dx)* Log[F]“)
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Problem 302: Result more than twice size of optimal antiderivative.
JF‘”ﬁ (c+d x)4 dx

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

b° F Gamma [ -5, - 2t8[FL] | og[F]®
c+d X

d

Result (type 4, 108 leaves):

1 .
——F2 (7 b® ExpIntegralEi|

bLog[F}}
120d

b
Log[F]°+ Feax (c+dx]
c+dx

(24 <c+dx)4+6b (c+dx>3Log[F} +2b? <c+dx)2Log[F]2+b3 (c+dx) Log[F]?+Db* Log[F]”’))

Problem 303: Result more than twice size of optimal antiderivative.
JF‘“* (c+dx)?dx
Optimal (type 4, 28 leaves, 1 step):

b* F? Gamma [ -4, - 2L8FL] Log[F )4

c+d X

d

Result (type 4, 92 leaves):
b Log[F] ]

Log[F]*+
c+dx

1 .
——F? [— b* ExpIntegralEi|
24d

Foir (c+dx) (6 (c+dx)*+2b (c+dx)*Log[F] +b? (c+dx) Log[F]2+b3Log[F]3))

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

b

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

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

b® F Gamma[ -5, - 2LBLEL] | og[F]5
(c+dx)?

2d

Result (type 4, 112leaves):
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1

240d

bLog[F] b

Fa (—bs ExpIntegralEi| ( )2] Log[F]® + Fleon® (c+dx)? (24 (c+dx)®+6b (c+dx)®Log[F] +
c+dx

2b% (c+dx)*Log[F]2+b® (c+dx)?Log[F]®+b* Log[F]“)

Problem 316: Result more than twice size of optimal antiderivative.
JF"’”(u:ix)? (c+dx)”dx

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

b* F? Gamma [ -4, - 2L8EL] Log[F )4
(c+dx)?

2d

Result (type 4, 96 leaves):

1,

b Log[F] ]
48 d

-b* ExpIntegralEi | ;

Log[F]%+

(c+dx)

EToeT (c+dx)? (6 (c+dx)®+2b (c+dx)*Log[F] +b* (c+dx)?Log[F]?+b> Log[F]3)

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

b

JF;H e (c+dx) 18 9x

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

11/2
F2 (c+dx)* Gamma[- %%, - bLoglFl ] (——gub"(’ : )
2 (c+dx)? (c+dx)?

2d

Result (type 4, 145leaves):

1 b +/Logl[F
Fe —32b11/2v?Erfi[—\/— glF] | Log[F1*/2 4
10395d c+dx

b

Fleod® (c+dx) (945 (c+dx)*+210b (c+dx)®Log[F] + 6@ b* (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

JFa+ [cax’ (c+dX) 8 dx
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Optimal (type 4, 49leaves, 1step):

F2 (c+dx)° Gamma[- 2 - bLoslFl] (—bmgm )9/2

27 (cvdx)? (c+dx)?

2d

Result (type 4, 129leaves):
1

945d

b +/Tog F] :

F? | -16 b2/ Erfi] | Log[F19/2+ Fleax™ (c+dx) (105 (c+dx)®+30b (c+dx)°

c+dx

Log[F] +12b? (c+dx)* Log[F]?+8b> (c+dx)?Log[F]>+16b* Log[F}“)

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

FaJr (cu':x)z
——dx
J (c+dx) 12
Optimal (type 4, 49leaves, 1 step):

a 11 blog[F]
F Gamma[ S (de)z]

2d (c+dx)™ (——mo : )11/2

(c+dx)?

Result (type 4, 143 leaves):
[Fa /b /Log[F] l- 1

c+dx (c+dx)9

945~/ Erfi|

2\/FF<c-fo \/Log[F] (945 (c+dx)®-630b (c+dx)®Log[F] +252b% (c+dx)*Log[F]? -

72 b3 (c+dx)2Log[F]3+16b4 Log[F]4)]J/ (64 b™/2d Log[F]'/?)

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

F o
——dx
J (C +d X) 14
Optimal (type 4, 49leaves, 1step):

a 13 b Log[F
F2 Gamma | 2 __gu_(udx)z]

2d (c+dx)?> (- bLoBlr ) B

(c+dx)?

Result (type 4, 159 leaves):
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/b /Log[F] I 1

~10395 /1 Erfi|
c+dx (c+dx)?

-

b
~2+/b Fleex” v/ Log[F]
(10395 (c+dx)™-6930b (c+dx)®Log[F] +2772b* (c+dx)® Log[F]?-792b (c+dx)*

Log[F]3+176b* (c+dx)2 Log[F]*-32b° Log[F]s)J]/ (128 b**/2d Log [F]**/?)

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

b

JFEH leax’” (c+dx)™dx

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

(c+dx)3

3d

Result (type 4, 112leaves):

1
360d
b
Fa [bs Eprntegr‘alEi[:’)LOg“:)L] Log[F]° + F (cwax’ ((:erx)3 (24 <c+dx)12+6b (c+dx)9 Log[F] +
c+dx

2b% (c+dx)°® Log[F]?+b? (c+dx)’Log[F]?+b* Log[F]*)

Problem 342: Result more than twice size of optimal antiderivative.

b

JFZH (crax)® (c +d x) 1 ax

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

b* F2 Gamma [ -4, - 2L8FL] Log[F )4

(c+dx)?3

3d

Result (type 4, 96 leaves):

b Log[F]
— ]
(c +dx)

LFE

-b* ExpIntegralEi |
72d

Log[F]%+

b

Fleod® (c+dx)? (6 (c+dx)®+2b (c+dx)®Log[F] +b* (c+dx)*Log[F]?+b Log[F]3)

Problem 359: Unable to integrate problem.

jFa*b (c+dx)" (c+dx)"dx
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Optimal (type 4, 61leaves, 1step):

—diFa (c+dx)1+mGamma{1+m, -b (c+dx)"Log[F]] (-b (c+dx)”Log[F])’1;J
n n

Result (type 8, 23 leaves):

JFa*b (e+dx)" (c +d x)m dx

Problem 362: Unable to integrate problem.

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

Optimal (type 4, 54 leaves, 1 step):

—diFa (c+dx)2Gamma[£, ~b (c+dx)"Log[F]] (-b (c+dx)"Log[F]) *"
n n

Result (type 8, 21 leaves):

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

Problem 378: Result more than twice size of optimal antiderivative.
JFa+b (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):

y Fe (c+dx) " (b4 (c+dx)*"ExpIntegralki|b (c+dx)" Log[F]| Log[F]*-
24dn

Fo (crdx)? <6+2b (c+dx)"Log[F] +b? (c+dx)?"Log[F]? + b3 (c+dx)3"Log[F]3))

Problem 379: Result more than twice size of optimal antiderivative.
JFa*b (crdx)" (c +d x) 1550 gx
Optimal (type 4, 31leaves, 1step):

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

Result (type 4, 131 leaves):
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F2 (c+dx)’5n
120dn
(b5 (c+dx)*" ExpIntegralki[b (c+dx)" Log[F]| Log[F]® - FP (c+dx)" (24+6b (c+dx)"Log[F] +

2b% (c+dx)?"Log[F]2+b* (c+dx)>"Log[F]®+b* (c+dx)*" Log[F]“))

Problem 380: Unable to integrate problem.

JFC (@)™ (3 + b x) 7 dx

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

Vo Erfi[Vc (a+ bx)”/2 VLog[F] |
b/c n+/ Log[F]

Result (type 8, 27 leaves):

JFC @0" (3. bx) 7 dx

Problem 381: Unable to integrate problem.

JF’C (atbx)" <a +b x) 7 dx

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

Vo Erflvc (aerx)”/2 VLog[F] |
b/c n+/ Log[F]

Result (type 8, 28 leaves):

JF‘C (a+bx)" <a +b x) 17 dx

Problem 391: Unable to integrate problem.

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

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

b2 (bc-ad) e (cax’ (bc-ad)® (c+dx) Gamma[i, ~e (c+dx)?]

d*e 3d*4 (—e(c+dx>3)1/3

b (bc—ad)2 (c+dx)zGamma[§, —e (c+dx)3} b3 (c+dx)4Gamma[§, —e (c+dx)3}

d“(fe(c+dx)3)2/3 3d4(—e(c+dx)3)4/3

Result (type 8, 21 leaves):
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Jee (crdx)? (a + bx)3 dx

Problem 392: Unable to integrate problem.

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

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

b2 e (cdx)? (bc—ad)2 (c+dx) Gamma[%, _e (c+dx)3]
- +

3d’e 3d3 (7e(c+dx)3)1/3

2b (bc-ad) (c+dx)zGamma[§, —e (c+dx)3}

3d3 (—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)’] b (c+dx>26amma[§, ~e (c+dx)?]

3d? (—e(c+dx)3)1/3 3d? (—e(c+dx)3)2/3

Result (type 8, 19leaves):

Jee (crdx)? (a +b x) dx

Problem 399: Unable to integrate problem.

Fa+$
—— dXx
J<e+fx)3

Optimal (type 4, 267 leaves, 18 steps):
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d2 Fa*cix Fa*cf;x b d2 Fa*cix Log[F]
- - +
2f (de-cf)? 2f (e+fx)? 2 (de-cf)?

5 a2t s [bd (e+fx) Log[F]
b d2 F* decr ExpIntegralki| | Log[F]

b
bdF* cix Log[F] (de-cf) (c+dx)

- +
Z(de—c-F)z(eHCx) (de—cw‘:)3
a_% . T bd (e+fx) Log[F
b2d2fF Eprntegr‘alEl[J—)—gj—L(d:cﬂ (Cfdx) | Log[F]?
2 (de-cf)?
Result (type 8, 23 leaves):
Fa+c+bT

————dx

JA<e+'FX)3
Problem 400: Unable to integrate problem.
Fa+$

—————dx
J(e+fx)4
Optimal (type 4, 460 leaves, 36 steps):

& F e Fer 5bd?Foa Log[F]  bdF* cex Log[F]
- - + +
3f (de-cf)® 3f(e+fx)’ 6 (de-cf)* 6 (de-cf)? (e+fx)?
2bd2F* i Log(F) D& F" v ExpIntegralbd [ BTSSR S| Log [F b2 g £ p* i Log [F) 2
_ . _
3(de-cf)’ (e+fx) (de-cf)* 6(de-cf)®

bf
2 b>d3 fF" decr ExpIntegralki | dlesfxitorlfl ] oo p g2

b
b2 d2 f F¥ cax Log[F] (de-cf) (c+dx)
. _

6 (de-cf)® (e+fx) (de-cf)®

bf
33237? . [ bd (e+fx) Log[F 3
b3 d3 2 F* decr Eprntegr‘alEl[—(—)—gJ—L(deicﬂ . | Log[F]

6(de-cf)®

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

ec;x d]
——dx
(a +b x) 3

Optimal (type 4, 240 leaves, 18 steps):
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e e e e
d? @cdx d? e @cdx @cedx de ecax
+ - + +

2b(bc—ad)2 2(bc—ad>3 2b<a+bx>2 2(bc—ad)2<a+bx)

be be
s __de(atbx) : __de(atbx)
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):
@ c+dx le
J\ (a +b X) 3
Problem 423: Unable to integrate problem.
ou FL20X)
F c+dx
—— dXx
J (g +h X) 2

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

f(bg-ah)

d Feﬁ’% ‘:(Cc’fddx)\’f Feﬁi*ﬂi” (bc - a d) fFE® dgen Eprntegr‘alEi[— (bc’(‘_"ddg)j é?i’ii‘)’gm ] Log[F]
- +
h(dg-ch) h(g+hx) (dg-ch)?
Result (type 8, 28 leaves):
e+f(arbx)
F c+dx
———dx
J\(nghx)z
Problem 424: Unable to integrate problem.
Fe*f(i;b:>
————dx
(g+hx)3
Optimal (type 4, 366 leaves, 24 steps):
e+£7 [bc-ad) f £ (arbx) 6+E7 (bc-ad) f e+f(a+bx)
d2FST 0 ajeax) S d(bc-ad) fF ¢ o Log[F] (bc-ad)fF" cax Log[F]
- + - +
2h(dg-ch)® 2h(g+hx)? 2 (dg-ch)? 2 (dg-ch)® (g+hx)
e+f“’g7’ahh) . (bc-ad) f (g+hx) Log[F]
d(bc-ad) fF® aren ExpIntegralEi|[- e | Log[F] ) 1
(dg-ch)? 2 (dg-ch)®
-ah) bc-ad) f hx) Log[F
(bc—ad)z'F2 T hEprn‘cegr‘alEi[—< | f (g-hx) Log] ]] glF]?

(dg-ch) (c+dx)

Result (type 8, 28 leaves):
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Fe+f(a+bx>
c+dx d]X
J (g +h X) 3
Problem 425: Unable to integrate problem.
Fe+f(a+—bx)
c+dx le
J\ (g+h x)4

Optimal (type 4, 634 leaves, 48 steps):

bf (bc-ad)f
LA

£ (asbx] e 0f _(be-ad)f
d3F ¢ dcax Fe+ cdx 5 d2 <bC*ad)'FF 4 dcdx) LOg[F}
- +
3h(dg-ch)® 3h(g+hx)’ 6 (dg-ch)*
e, flabx) e, fl2+bx)
(bc-ad) fF" cax Log[F] 2d(bc-ad)fF" <ax Log[F] 1
- +
6 (dg-ch)® (g+hx)? 3(dg-ch)® (g+hx) (dg-ch)®

£ (bg-ah bc-ad) f h L F
d> (bc-ad) fF* T ExpIntegralEi|- (bc-ad) f (g+hx) Log[F)
(dg-ch) (c+dx)

| Log[F] +

e+£— (bc-ad) f f (a+bx)
d (bc—ad)zsz ¢ dlcdax] hLog[F]? (bc—ad)21C2Fe+ cax hlLog[F]? 1
N

6(dg-ch)’ 6(dg-ch)® (g+hx) (dg-ch)®

(bc-ad) f (g+hx) Log[F]

d(bc-ad)®f? F e h ExpIntegralEi|-
(dg-ch) (c+dx)

| Log[F]2+

-2 bc-ad) f h L F
- (bc*ad)3‘F3Fe+ffib:—chh> thprntegr‘alEi[f( c-ad)f(grhx) Log[F]

6(dg-ch)® (dg-ch) (c+dx) )

Log[F]?3

Result (type 8, 28 leaves):
Fe+‘ct%
—dx
<g+ hX)4
Problem 462: Result unnecessarily involves imaginary or complex numbers.
ea+bx
Ji dx
x? (c+dx?)

Optimal (type 4, 145leaves, 8 steps):
e®®X b e? ExpIntegralEi[b x]
+

+

cx c
astile Ny atle b (e d
— . -C - X . -C + X
Vd e V¢ ExpIntegralEi[- = ] ) Vd e V¢ ExpIntegralfi| = ]
2 (*C)3/2 2 (7c)3/2

Result (type 4, 133 leaves):
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1
2c3/2x
e i
e [-2+/c e**+2b+/c xExpIntegralEi[bx] +i+/d e /¢ xExpIntegralkEi|b ( +x|] -
Vd

+ X

tede ive
ivd e V¢ xExpIntegralEi|b (
Vd

]

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

Optimal (type 4, 111 leaves, 7 steps):
e® ExpIntegralEi[b x]

C

-
RAE. b (v -c -v/d x a’b\/z .
e /¢ ExpIntegralEi]

a

e V¢ ExpIntegralEi|- b (v —c «/d x ]

. Ja

2c¢C 2c¢C

Result (type 4, 93 leaves):

1
—e? [2 ExpIntegralEi[b x] -
2c

M
e Ve

2ibyc
e /¢ ExpIntegralEi[b (—

ive
\d

ive
\d

+x| | + ExpIntegralEi|b +X

]

|

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

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

a+7b\/j — a—ib\/T “C

e Ve EprntegralEi[— b [Voe /d x ] e Ve Eprntegr‘alEi[b e x }
Vd B Vd
2+/-c Jd 2+/-¢c d
Result (type 4, 94 leaves):
ibe [ 2ivic
1 e j j

-————ie /¢ |e V¢ ExpIntegralEil[b [ iye +x| | - ExpIntegralEi|b Ve +x| |

2+/c Vd Vd Vd
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Problem 465: Result unnecessarily involves imaginary or complex numbers.
<Ba+bx X
J dx
c+dx?
Optimal (type 4, 100leaves, 4 steps):

b/ c b/ c
JEEECE Ry

\d
4

2d 2d

a+

e /¢ ExpIntegralfEi[-

b (v-c +Vd x

e /¢ ExpIntegralfi] 0 ]

Result (type 4, 83 leaves):

1 a_ﬂb\/? 2ib+c

—e V¢ |e V¢ ExpIntegralEi|b
2d

ive
\d

+ X

]

+ X

i
VT

| + ExpIntegralki[b [

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

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

atle b (Voo -V x a-le b (Ve +Vd x
cabx ) V-c e ¢ ExpIntegralEi|- = ] ) V-c e V¢ ExpIntegralEi| = ]
bd 2d3/2 2 d3/2
Result (type 4, 120leaves):
ibyc
1 .
e |2+/d e®*+ib+/c e V¢ ExpIntegralkilb 71\/?+x |-
2bd>? Ja
_Jib\/? .
ibvc e V¢ ExpIntegralki|b (1 Ve +x| ]
Vd

Problem 485: Result unnecessarily involves higher level functions.

2X
J dx
a+4*b

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

2)(
" \/FAr‘cTan[T\FbE}
alog[2] a3/?2 Log[2]

Result (type 5, 36 leaves):
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X i Log[8] log[32] _ 4#a
8% Hypergeometric2Fi[1, e s = ]

b Log[8]

Problem 486: Result unnecessarily involves higher level functions.
et
X
a+22*p

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

X \mAr‘cTan[%“_b@}
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]

Problem 487: Result unnecessarily involves higher level functions.

2X
J dx
a-4>*b

Optimal (type 3, 43 leaves, 4 steps):
2X+/a
7 \mAr‘cTanh[ = ]

2X

alog[2] a3/2 Log[2]

Result (type 5, 36 leaves):

x - Logi8] Log(32] #a
8* Hypergeometric2Fi[1, o s ]

b Log[8]

Problem 488: Result unnecessarily involves higher level functions.
[t
X
a-22xp

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

2)(
o ) \/FAr‘cTanh[fﬁbE]
alog[2] a*’? Log[2]

Result (type 5, 36 leaves):

X : Log[8] Log[32] 4Xa
8* Hypergeometric2Fi[1, oaa s ]

b Log[8]
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Problem 524: Attempted integration timed out after 120 seconds.

X d
X
a+b‘FC+dX+C'F2C+2dX

Optimal (type 4, 338 leaves, 9steps):

¢ x? ¢ x?
b2-4ac-b+/b?-4ac b2-4ac+bb2-4ac
2chog[1+& 2chog[1+&
b-/b>-4ac . be/b>-4ac )
\/m(b—\/m)dmg[f] \/m(b+\/m)dmg[ﬂ
crdx crdx
2cPolyLog[2, 77b,j/cbiﬁ] 2cPolyLog[2, 77b+j/cbiﬁ]

+

Vb2-4ac (b—\/b2—4ac)d2Log[1‘:]2 Vvb%2-4ac (b+\/b2—4ac)d2Log[f]2

Result (type 1, 1leaves):

e

Problem 526: Unable to integrate problem.

2

X d
X
a+b‘FC+dX+C'F2C+2dX

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

2¢cx3 2cx3

3 (b2—4ac—b\/b2—4ac) 3 (b2—4ac+bx/b2—4ac)

2cx2Log[1+& 2cx2Log[1+&
b-+/b%*-4ac b+/b%-4ac
n _
Vb?2-4ac (b—\/b2—4ac)dLog[f] Vb%2-4ac (b+\/b2—4ac)dLog[ﬂ
4 c x PolylLog|2 o efet 4 c x PolylLog|2 o 2efet
[ ’ b-+/b%-4ac [ ’ b++/b%-4ac

+ +

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

2 4 cPolylog[3, - —2ef2

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

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

4 c Polylog|3, -

Result (type 8, 31 leaves):

2

X d
X
a+b{:c+dx+c.f:2c+2dx
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Problem 541: Unable to integrate problem.

X
J dx
a+bfedx, ¢ fordx

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

xlog[1+ 25" ] xiog[1+ 2" ] polylog|2, - 2" ] Ppolylog[2, - 25" |

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

+ —

Va?-4bc dlLog[f] +a?-4bc dlog[f] va2-4bc d?Log[f]? va?-4bc d?Log[f]?
Result (type 8, 29 leaves):

X
J dx
a+ b fedx ¢ ferdx

Problem 542: Unable to integrate problem.

X2
dx
Ja + b fedx ¢ fordx

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

2ot | x?Log[1+ —2cf | 2xPolyLog|[2, - —2cfr ]
a-+/a’-4bc a+\/a’-4bc a-/a’-4bc
4 _

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

ZXPOIYLOQ[ZJ—&] 2PolyLog[3)_ 2 ¢ ferdx } 2PolyLog[3,— 2 ¢ fordx ]

a++/a’-4bc a-+/a’-4bc a++/a’-4bc
Va?-4bc d?Log[f]? Va’-4bc d3Log[f]? Vva?-4bc d3Log[f]?

Result (type 8, 31leaves):

X2
dx
Ja + b fedx ¢ fordx

x2 Log[1 +

Problem 544: Unable to integrate problem.

a+bF Vfex

dx
de+ (ef+dg) x+egx?

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

{ cm]s

6 a2 b ExpIntegralki | @&ﬂ} 6 a b? ExpIntegralki | @Jﬂ-]

\ fregx \ F+g x
+ +
ef-dg ef-dg
2 b® ExpIntegralfi [ 2 /dex LoalFl] 533 gg[ fdex |
A frgx A Frg x

ef-dg ef-dg
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Result (type 8, 52 leaves):

caex |3
{a+bF@
dx
J&d-F+<e-F+dg)x+egx2
Problem 545: Unable to integrate problem.
carex |2
{a+bFW]
dx
J‘d1:+(e-F+dg)x+egx2

Optimal (type 4, 112leaves, 5steps):
4 abExpIntegralki| @&Iﬂ_] 2 b? ExpIntegralEi| @ﬂ} 2a% Log]| @]

A/ F+g X A/ f+g x A/ f+g x
+ +
ef-dg ef-dg ef-dg

Result (type 8, 52leaves):

cy dex 2
a+bF /rex

dx
de+ (ef+dg) x+egx?

Problem 546: Unable to integrate problem.

cy diex
a+bF Vrex
dx
df+ (ef+dg) x+egx?
Optimal (type 4, 70 leaves, 4 steps):
2 b ExpIntegralki| @gﬂ] 2alog] @}

A/ F+gx f+gx
+
ef-dg ef-dg

Result (type 8, 50 leaves):

C\/d+ex

a+bF Vfex
dx
df+ (ef+dg) x+egx?
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Problem 551: Unable to integrate problem.

v/ d+ex
a+bFVdfefx

J\ d? - e? x? >

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

3 a2 b ExpIntegralki| @m} 3 ab? ExpIntegralEi | @m]

Vdfefx N JaFefx )
de de
b3 ExpIntegralki| @m] a* Log| diex ]
Vdfefx JdFefx
de de

Result (type 8, 49 leaves):

cdrex
a+bFVdfefx

J d? - e x2 ax

Problem 552: Unable to integrate problem.

cdrex
a+bFVdfefx

dx
J d? - e?2 x2

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

2 abExpIntegralEi| @m] b? ExpIntegralEi| @&ﬂ} a? Log| —*@]

+ +

de de de

Result (type 8, 49 leaves):

cdrex
a+bFVdfefx

J d? - e? x2 ax

Problem 553: Unable to integrate problem.

c/ d+ex
a+bFVdfefx
———dx

d? - e? x2

Optimal (type 4, 68 leaves, 4 steps):
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b ExpIntegralEi | @gﬂ] a Log[ﬂ]

Jdfefx Jdfefx
+
de de

Result (type 8, 47 leaves):

a+bFVdfefx
— 0 dx

d? — e2 x2

Problem 567: Unable to integrate problem.

a* b*
J dx
X2

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

aX bX
- + ExpIntegralEi|x (Log[a] +Log[b])| (Log[a] + Log[b])
X

Result (type 8, 12leaves):
a* b
dx
J x?
Problem 568: Unable to integrate problem.

a* b
J dx
x3

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

X px Xb* (L L b
_atbt a (Log[a] + Log[b]) + : ExpIntegralEi[x (Log[a] +Log[b])| (Log[a] + Log[b])
2 x2 2 X 2

2

Result (type 8, 12leaves):
a* b*
dx
J x3

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

d h+i x f 3
J( +ee )( +gx) x

a+beh+ix+cezh+zix

Optimal (type 4, 770leaves, 13 steps):
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e_ZCdbe] (-F+gx>4 (e+2(:dbe] ('F+gx)4

Joraac N Jbaac
4(b+\/b274ac)g 4(b7\/b274ac)g

ey —2cdbe ) (-F+gx)3Log[1+72“3}“ix }

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

b+/b*-4ac

@_ 2cdbe J (-F+gx>3Log[1+ 2 cehix }

(bfx/b274ac)i 7 (b+\/b274ac)i

3 e 2cd-be ] £ x)2 Polvlog |2, — 2 cehix
*oaee) X PoeBlz, e
(b-bT-4ac | i2
3 |e- -2cdbe ]g f+gx)?Polylog[2, - 2
oane ) B 1FEX) 2 e
.
(b+bT-4ac | i2
6 |e+ —2cdbe ]gz f+gx) Polylog[3, - —2¢<
o) © 8 PoleRl, e
.
(b-bT-4ac| i3
6e2c‘“’e] 2 (f,ox) Polylog|3, - —2cev*
\/m s ( . ) Y g[ ’ b/ b%*-4ac } _
(b+bT-4ac| i3
6 e+2Cdbe] g* Polylog|4, - et | 6 |e- 2cdbe ]g3 PolyLog|[4, B ]

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

b’-4ac b’-4ac

(b—\/b2—4ac)i4 (b+\/b2—4ac)i4

Result (type 4, 3479 leaves):

h+ix
2 bAr‘cTan[b‘ZC%C

bad c ehix d _F3 b2.4ac + Log[a+eh*ix (b+c eh*iXH ]

-b%+4ac

2ef3ArcTan| —2X+

\/ -b*+d4ac i *

- +

V-b?+dac i 22

2

xLog{1+&] PolyLog{Z,— zeht }
2 e7h X _ b-\/b2-4ac _ b-\/b2-4ac
2 (bfx b%-4ac [b*\/ b%-4ac ) i [b*\/ b%-4ac ) i2
3dfig |- +

-be"-+/b>-4ac e B -beMi/b2-4ac e

2c 2c
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x Log |1+ ﬁ} PolyLog[z,f 2eeht
2 eh x2 _ bi/b2-dac b/ b2 4ac
2 |b+v/ b2-4ac J [bw/ b’-4ac ] i [bw/ b’-4ac ] i?

-be"-+/b>-4ac e" -befib>-4ac e

2c 2c

3eflg |- (—be‘h+x/b2—4ac el

h+ix

xLog[l+&] Polylog[2, - —2°——]|

X2 ) b-+/b2-4ac ) b-/b>dac /
2(b—\/b2—4ac) (b—\/b2—4ac)i (b—\/b2—4ac>i2

+

“be"-+/b2-4ac e

2c 2c

beh-+/b2-4ac eh beh+mehJ
c _

x Log[1+ &] PolyLog|2, 7&]

x2 B bir/b2-4ac B bi/b2dac /
2(b+\/b2—4ac) (b+\/b2—4ac)i (b+\/b2—4ac)iz

2cC 2c

+

-beh"-+vb2-4ac eM -beh++vb2-4ac ehJ

x? Log[1 + e |  2xPolyLog|2, - S ]

; oo aac b[oraac

3dfg?|-|[2e™ - - +

3(b—\/b2—4ac) (b—\/b2—4ac)i (b—x/b2—4ac)iz

2 Polylog|3, - &}

b-/b2-dac /
(bfm) i3

be"-bB?_dac e -be":ybl-dac e

- +

2c¢C 2c¢C

x? Log[1 + &} 2x Polylog|2, - &]

x3 bi~/b2-4ac b~/ b?-4ac

2e™ - - +

3(b+\/b2—4ac) (b+\/b274ac)i (b+x/b2—4ac)i2

2 Polylog|3, - &]

(b+\/b274ac ) i3

~behM-+vVb2-4ac e -beh++vVb2-4ac e

- +

2cC 2cC
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X2 Log[1+ _2ceMix

x3 b-+/b%-4ac

2| _beh 2_ -h
3efg ( beh+/b?-dac e 3(b-Vb7-aac) [b-+b?-dac)i

2 x Polylog|2, —&] 2 Polylog|3, B

(b—\/b2—4ac)iz (b—\/b2—4ac)i3

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

(c

(—be’h—x/b2—4ac e

2cC 2cC

X2 Log[lJr _2ceMix

x3 b+/b*-4ac

3(b+\/b2—4ac) (b+\/b274ac)i

2 xPolylog[2, - —2<<"* 1 2polyLog[3, - —2<<
g[ ’ b+y/b%-4ac ] g[ ’ b++/ b%-4ac } /
+
(bm/bt4ac)i2 (b+\/b2—4ac)i3

-beM"-+vb2-4ac eM -behM+vVb2-4ac e

2c¢C 2cC

(c
x> Log[1 + &] 3x2 PolyLog[2, - &]
3

q > eh x4 b-+/b%-4ac b-+/b%*-4ac
g - e

4(b—\/b2—4ac) (b—\/b2—4ac)i (b—\/b2—4ac)iz

+

6 x PolylLog|3, —&] 6 PolyLog|4, —&]

b-+/b%-4ac b-+/b%-4ac /
(b—\/b2—4ac)i3 (b—\/b2—4ac i

-be"-+b2-4ac e" -beh+vVb?2-4ac e

N
2c¢C 2¢C
x> Log[1 + 2ttt ] 3x%Polylog|2, _—2celix ]
2e™ xt _ b+y/b?-4ac _ b/ b%-4ac )
4(b+\/m) (b+\/m)i (b+\/m)i2

6 xPolylog[3, - —2<“"—] 6Polylog[4, - —2"—]

b+/b%-4ac b+/b?-4ac /

(b+\/b2—4ac)i3 (b+\/b2—4ac)i4
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- +

2c¢C 2c¢C

(—be‘h—\/b2—4ac e" -beh+/b?2-4ac et

4

eg’ |- (—be’h+x1b2—4ac e’h) X -

4(b—\/m)

x> Log[1 + &] 3x2 PolyLog|2, —&]

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

(b—\/b2—4ac)i (b—\/b2—4ac)iz
6 x PolyLog|3, —&] 6 Polylog|4, —&]
b-+/b%-4ac - b-/b%-4ac /
(b—\/b2—4ac)i3 (b—\/b2—4ac i
hoch 72 h R oa-h 7 “h
c be Vb -4ac e B be"++vb*-4ac e . —be’h—me’h)
2c¢C 2c¢C
x? Log[1+ —2ceit | 3x%Polylog[2, - &]
x4 ber/b2-4ac b/ b2-4ac
- - +
4(b+\/b2—4ac) (b+\/b2—4ac)i (b+\/b274ac)iz

6 xPolylog[3, - —2<“"—] 6 PolylLog[4, - 2]

(b+\/b2—4ac)i3 (b+\/b2—4ac)i4

2c¢C 2c¢C

{c

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

be" b2 dac eh beh+\/mehJ

dx

J(d+eeh*ix) (f+gx)?

a+beh+ix+ce2h+zix

Optimal (type 4, 599 leaves, 11 steps):
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o_ _2cdbe ] (-F+gx)3 @, —2cdbe J (-F+gx)3 [e+ 2cd-be J (-F+gx)2Log[1+ 2ceMix ]

Joraac N Jbaac ) b>-4ac b-/b>aac
3(b+x/b274ac)g 3(b7\/b274ac)g (bfx/b274ac)i

e -2cdbe ) (-F+gx)2Log[1+7z”smix | 2

\/b%-4ac b++/ b%-4ac

e 2cd-be ] g (f+gx) PolyLog|2, ozt ]

\/b%-4ac b-+/b%-4ac

(b+\/b274ac)i (bfx/b274ac)i2
2 |e- -2cdbe ] f+gx) Polylog[2, - —2¢<*
b2-4ac g< e ) Y g[ ’ b+ bz—4ac]
v v .
(b+x/b274ac)i2
2

e+ 2cd-be ]gz PolyLog[3, B 2 ¢ ghtix } 2 le- 2cd-be ]gz PolyLog[3, B 2 ¢ eh+ix }

A/ b*-4ac b-/b%*-4ac N/ b*-4ac b+/b*-4ac
+
(b—\/b2—4ac)i3 (b+\/b2—4ac)i3

Result (type 4, 1412 leaves):
1

6a —(b2—4ac>2 i3

-6 —(b2—4ac)2 dw‘:zi3x—6/—(b2—4ac)2 dfgi3>x?-2 —(b2—4ac)2 dg?i3x®+

b+2cehix b+2cehix
6b+/b?-4ac df?i?ArcTan[———————] -12a+/b*-4ac ef?i?ArcTan| ——— | +

.

V-b%2+4ac V-b2+4ac
2¢c h+ix
6 —(b2—4ac)2 dfgizxLog[1+e—}+
b-+vb2-4ac

" - ZCeh+iX 2 .
6b+/-b>+4ac dfgi’xlog[l+ ————|-12a+/-b’+4ac efgi’x
b-+vb2-4ac

:

h+ix h+ix
Log[1+2ce—]+3 ~(b2-4ac)? dgzizszog[1+L}+
b-+b?>-4ac b-+/b%2-4ac
2ceh+ix
3b+/-b*+4ac dg?i?x*Log[l+ ——————] -6a~/-b*+4ac eg?i?x?
b-+Vb?-4ac
2 ¢ eh+ix 2 cehix

6 —(b2—4ac>2 dfgi?xlog[l+ ——— | -

e
b-+vb2-4ac b+vb2-4ac

" . ZCeh+iX 2 )
6b+/-b*+4ac dfgi’xlog[l+ ———————|+12a+/-b’+4ac efgi’x
b++vb?-4ac

Log[1+

:

2Ceh+ix 5 ) 5 er s 2Ceh+ix
log[1+ ———]+3 |- (b’-4ac)” dg?i’x’Llog[l+ ———| -
b++Vb2-4ac b++Vb%2-4ac

2c‘eh+ix
3b+/-b?+4ac dg?i’x’Log[l+ ———————| +6a~/-b*+4ac eg?i?x?
b++Vb?-4ac

T
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2¢C eh+ix

Log[1+ ——————] +3_[-(b>-4ac)® df*i’Log[a+ e X (b+ceMiX)] +
b++vb?>-4ac
6 —<b2—4ac)2 d+b+/-b>+4ac d-2a~/-b>+4ac e]gi (f+gx)
2 c eh+ix 2 2 2 2
Polylog|2, |]+6 | /-(b>-4ac)” d-b+/-b*>+4ac d+2a+/-b’+4ac e
-b++b%-4ac
2C€h+ix
gi (f+gx) PolyLog[2, - ———— ] -
b+vb2-4ac
) 2Ceh+ix
6 |- (b>-4ac)” dg’Polylog|3, | -6b+/-b?+4ac dg?
-b++vb%2-4ac
2c¢C eh+ix 2¢c eh+ix
PolyLog|3, | +12a+/-b?+4ac eg?PolylLog|3, ] -
-b++/b%2-4ac -b++Vb?>-4ac
2Ceh+ix
6 —(b2—4ac)2 d g? Polylog[3, -———————| +6b+/-b?+4ac dg?
b+vb2-4ac
2 c ehtix 2 c ehvix
PolylLog[3, -———————] -12a+/-b?+4ac eg?Polylog[3, - ——]
b+vb?-4ac b+vb%-4ac

Problem 579: Unable to integrate problem.

JFam Log[c+dx"] x2 dx

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

1 dxn -b Log[F] 3 3 d xn
“F2x (c+dxn)Ptostf) (1+ X ) Hypergeometric2F1[ =, -b Log[F], +n) X ]
3 (@ n n C
Result (type 8, 20leaves):
JFa»fb Log[c+dx"] x2 dx

Problem 580: Unable to integrate problem.
JFam Log[c+d x"] x dx
Optimal (type 5, 65leaves, 4 steps):
1 d xn \ ~bLog[F] 2 2 dx"
“F2x? (c+dx")Ptoslf) (1+ X ) Hypergeometric2F1[ =, -b Log[F], ’ n’ _EX ]
2 C n n C

Result (type 8, 18leaves):

JFam Log[c+dx"] x dx
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Problem 581: Unable to integrate problem.

JFanb Log|[c+d x"] dx

Optimal (type 5, 56 leaves, 4 steps):

n\ -bLog[F] n
F2x (c+dx")Ptoslf) (1 . dx Hypergeometric2Fi| l, -blog[F], 1+ 1, _dx
C n n C
Result (type 8, 16 leaves):
jFa+b Log[c+d x"] dix
Problem 583: Unable to integrate problem.
Fa+b Log[c+d x"]
J; dx
X2
Optimal (type 5, 66 leaves, 4 steps):
n\ -bLog[F] _
g (c+dxn)PLoslf] (1 L9 Hypergeometric2F1| - 1 b Log[F], - oo
X C n n
Result (type 8, 20leaves):
Fa+b Log[c+d x"]
Ji dx
X2
Problem 584: Unable to integrate problem.
Fa+b Log[c+d x"]
J; dx
X3
Optimal (type 5, 68 leaves, 4 steps):
n\ -bLog[F] _
- LFa (c+d x”)b“’gm (1 + dx Hypergeometric2F1 |- E, -blLog[F], - 2°0
2x? C n n

Result (type 8, 20leaves):

Fa+b Log[c+d x"]
Ji dx
X3

Problem 585: Unable to integrate problem.

JFa+b Log[c+d x"] (d X) " dx

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

]
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1 dxn -b Log[F]
R (dx) 1™ [+ dx) Bl (1+
d (1+m) C
. 1+m 1+m+n dx"
Hyper‘geometr‘1c2F1[ , —bLog[F], y - }
n n C

Result (type 8, 22leaves):

JFamLog[mdx"} (dX)mle

Problem 586: Unable to integrate problem.

Jemg[(d*ex)nlz (d +e x)"' dx

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

(14m)? 1

e am T (d+ex)®™ ((d+ex)”)’fm Er"Fi[thnLozg,E(meX)n]]

2en
Result (type 8, 22 leaves):

Jemg[(d*ex)nlz (d re x)"' dx

Problem 587: Unable to integrate problem.

JFF (a+b Log[c (d+ex)"]?) (d gie gX)m dx

Optimal (type 4, 137 leaves, 3 steps):
(1om)? 1 1+m+2bfnLog[F] Log[c (d+ex)”]]J/

e_4bfn2L0gM Faf\/; (C (d+eX>n>7:‘7m (dg+egx)1+m Ethi[
2+/b Vf n+/Log[F]

(2+/b eVf gn/LogF] |

Result (type 8, 33 leaves):

ij (a+b Log[c (d+ex)"]?) (d gie gX)m dx

Problem 602: Unable to integrate problem.

JFf (a+bLog[c (d+ex)"])? (dg+egx>"'d1x

Optimal (type 4, 153 leaves, 4 steps):
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1+m2abfnLog[F] )’ on

e sl FfAr (drex) (c(drex)") w (dgregx)"”

1+m+2abfnlog[F]+2b?fnLog[F] Log|c (d+ex)"]
2b+/f n+/Log[F]
Result (type 8, 33 leaves):

JFF (a+b Log[c (d+ex)"])? (dg+egx)™dx

Erfi|

]]/(Zbeﬁn\/m)

Problem 619: Unable to integrate problem.
Jea*bx*cxz (b+2cx) (a+bx+cx?)"dx
Optimal (type 4, 49leaves, 2 steps):
(-a-bx-cx*)™" (a+bx+cx2)mGamma{1+m, ~a-bx-cx?|

Result (type 8, 33 leaves):

J@a””“cxz (b+2cx) (a+bx+cx?)"dx

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

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

~ArcSin[e ™|

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

1-e2x

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

X
J dx
1- (EZX

Optimal (type 3, 4leaves, 2 steps):
ArcTanh [ex}

Result (type 3, 23 leaves):

—lLog[l—ex} +1L0g[1+e"]
2 2



Mathematica 11.3 Integration Test Results for 2.3 Exponential functions.nb | 41

Problem 652: Result more than twice size of optimal antiderivative.

eX
J dx
-1+ e2X

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

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, 2steps):
ArcTan[Sinh|e*] |
Result (type 3, 11 leaves):

2 ArcTan [Tanh[?] ]

Problem 684: Result more than twice size of optimal antiderivative.
Jex Sec|1-e¥] ® dx

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

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

Result (type 3, 79 leaves):

% Log[Cos[% (1-¢¥)] —Sin[% (1-e)]] -

Log[Cos[% (1-e] +Sin[§ (1- )] -sec[1- ] Tan[1- ]

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):
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ex+lL0g[1—eX] —lLog[lweX]
2 2

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

1
J— dx
—e X+ eX

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

Result (type 3, 23 leaves):

1 1
Zlog[1-eX] - = Log[1+eX
A og[1-eX] A og[1+eX]

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

1
Jidlx
—eX + e3X

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

e - ArcTanh|[e*|
Result (type 3, 32leaves):

exy L Log[1-e™] - 1 Log[1+e™]
2 2

Problem 767: Unable to integrate problem.

J\eaﬂHb x"+d x" dx

Optimal (type 4, 37 leaves, 2 steps):
e x (- (b+d) x)t" Gamma[i, - (b+d) x"]

n

Result (type 8, 17 leaves):

n n
Jea+c+b x"+d x dx

Problem 768: Unable to integrate problem.

J.Fmb x" gc+d x" dx

Optimal (type 4, 50 leaves, 2 steps):

—lfa gchamma{l, -x" (bLog[f] +dLog[g])]| (-x" (bLog[f] +dLog(g])) *'"
n n
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Result (type 8, 21 leaves):

J.Fa+b x" gc+d x" dx

Problem 771: Unable to integrate problem.

Je(a*bx)" (a + bx)’"dlx

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

(a+bx>1”" <—<a+bx)”)’%m6amma[1;'", —(a+bx)”}

bn
Result (type 8, 19leaves):

Je(a*b")" (a+bx)"dx

Problem 772: Unable to integrate problem.

jf(a*bx)" (a+bx)™dx

Optimal (type 4, 56 leaves, 1step):

1+m

i(a+bx Gamma[1+m, -(a+bx)"Log[f]] (- (a+bx)"Log[f]) =

B 1+m
bn ) n

Result (type 8, 19leaves):

Jﬂa*b“" (a+bx)"dx

Problem 773: Unable to integrate problem.

Je(a*b’”a x dx

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

a(a+bx) Gamma[%, —(a+bx)3] (a+bx)2GammaE, —(a+bx)3}

307 (- (a+bx)?)"” 307 (- (a+bx)?)*”

Result (type 8, 13 leaves):

Je(a*b")a x dx
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Summary of Integration Test Results

774 integration problems

_a

A - 666 optimal antiderivatives

B - 49 more than twice size of optimal antiderivatives
C - 9unnecessarily complex antiderivatives

D - 49 unable tointegrate problems

E - 1integration timeouts



