Mathematica 11.3 Integration Test Results

Test results for the 357 problemsin "4.1.12 (e x)*m (a+b sin(c+d
xAn))*p.m"

Problem 36: Result more than twice size of optimal antiderivative.

X3
J dx
a+bSin[c+dx?]

Optimal (type 4, 245leaves, 9 steps):

ix2Log[1 - 1belS™ ) y2 ogf1 - Lol polylogf2, e polylog[2, teel
[ a-+/ a2-b? } [ a+/ a2-b? } [ ’ a-+/ a2-b? ] [ ’ a+/ a%-b?
+ - +
2+va?-b% d 2+va?-b% d 2+a?-b% d? 2+/a?-b% d?

Result (type 4, 952 leaves):

braTan|t (c+d x?)
nArcTan|

1 4/ a%-b?

2 d? NFY,

1
\ -a? + b?

2 (C—Ar‘cCos[—s]] ArcTanh | (a-b) Tan[i (2c-m+2dx?)] »

v -a? + b?

(a+b) Tan[2 (2c+m+2dx?) |
(—2c+7r—2dx2) Ar‘cTanh[ 4 ]—

v -a?+b?
(a-b) Tan[i— (2c-n+2dx?)] ]]

a+b [a+b i a+b2](1+1’1Cot[l(2c+7r+2dx2)]])/
4

( [a+b+w/—a +b? Cot| i 2c+n+2dx2)])]]+

a
ArcCos [ - ;} -2 iArcTanh|

Log

(a-b) Tan[i— (2c-n+2dx?)]

Ar‘cCos[—i} +21 |-ArcTanh| ]+
b V-aZ+b?
(a+b) Tan[7 (2c+m+2dx?) ] VAT bt est (2em2de)
ArcTanh | ]| Log| ] +
V-a?+b? V2 /b \Ja+bsin[c+dx?]
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(a-b) Tan[i (2c-n+2dx?)]

ArcCos | - i} +2 1 ArcTanh| ] -
b A -a?+b?
a+b)Tan[% (2c+nm+2dx? [T rE i (20 m2d%)
ZJiAr‘cTanh[( ) [4< )]] Log| a”+b” e ] -
V-a?+b? ﬁﬁ%a+bsin[c+dx2]
a (a-b) Tan[1 (2c-n+2dx?) ]
ArcCos |- —| +2i ArcTanh| 4 ]
b A -a?+b?

Log[1+[1i ias-ateb | [a+b+mTan[i(2c—ﬂ+2dx2)})J/

[b a+b+mcot[i(zc+n+zdx2>]])}+
PolyLog 2, ((am) (a+b+mTan[i <2c—n+2dx2)]])/
b favbes/-a2 b cot]}

PolyLog|2, ([aﬂi\/ﬂ] (a+b+\/wTan[41 (2c—n+2dx2)}])/

i

(2c+n+2dx2)]J]] -

[b [a+b+x/—a2+b2 Cot | (2c+n+2dx2)])]]”

FNQN

Problem 81: Result more than twice size of optimal antiderivative.

XS
J dx
a+bSin[c+dx3]

Optimal (type 4, 245leaves, 9steps):

ix3log[1- tbe "t — ix3log[1- tbe "t — Polylog|2, 1oe "L — Polylog|2, 1oL —
[ a-+/ a2-b? } [ a+/ a2-b? } [ ’ a-+/ a2-b? ] [ ’ a+/ a2-b?
+ - +
3va?-b% d 3va?-b% d 3va2-b? d? 3va?-b? d?

Result (type 4, 952 leaves):

b+aTan| Ll (c+dx3)

7 ArcTan| ]
1 Jarp2
.
3d? \az-p?
1 a (a—b)Tan[l(Zc—ﬂ+2dx3)]
— |2 (c —Ar‘cCos[——]) ArcTanh| 4 |+
\-—a?ib? b \-a?ib?

(a+b) Tan[> (2c+n+2dx3) ]
(—2c+7r—2dx3) Ar‘cTanh[ 4 ]—

V -a? + b?
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a (a-b) Tan[ (2c-n+2dx3?) |
Ar‘cCos[—g} -2 jAr‘cTanh[ 4

a? + b?

Log

( [a+b+xl—a +b? Cot| 2c+n+2dx3)])]]+

arctanh| (a-b) Tan[zlfl (2c-m+2dx?)] I

V -a? + b?

(a+b) ( a+b-i+/-a +b2] (1+1C°t[i<2c+ﬁ+2dxs>]])/

a
APCCOS[—B} +21i

a+b)Tan[Y (2c+n+2dx3 a2 . h2 4311(—2c+7r—2dx3>
Ar‘cTanh[( ) [4< H Log[ a’+b” e ]+
-a?+b? \/7\/?\/a+bsin[c+dx3}
a-b)Tan[Y (2c-n+2dx3
Ar‘cCos[—i}JrZJ'LAr'cTanh[< ) [4( H],
b “aZ+ b2
a+b)Tan[t (2c+n+2dX3 [T27 17 oyt (2cm2d%)
ZJiAr'cTanh[ ) [4< )]] Log[ a“+b’ e ],
-a?+b? \/TW\/a+bSin{c+dx3]

a
ArcCos [— f} + 2 1 ArcTanh [
b aZ +b?

(a-b) Tan[i (2c-m+2dx?) ] ]]

Log[1+[j (ja+m) [a+b+\/—a\27+b2Tan[i(2c—7r+2dx3)}))/
[ofavbe/-at b cor[ 7 (2eume2an) )]

i [PolyLog[2, ((alm) (a+b+mTan[i(2c7n+2dx3)]])/
[b a+b+mCot[i(2c+ﬂ+2dx3)])]],

PolyLog|2, ([alm] (a+b+mTan[4l (2c—7r+2dx3”])/

[b (a+b+mCot[i (2c+n+2dx3)])]]]J

Problem 165: Result unnecessarily involves imaginary or complex numbers.

J(e+fx)351n[a+b (c+dx)?] dx

Optimal (type 4, 341 leaves, 14 steps):
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3f<de—c-F)2Cos[a+b (c+dx)2} 32 (de—cF) (c+dx) Cos[a+b (c+dx)2}
2bd* 2bd*

f2(de-cf) /= 1c[ve |2 (c+
'F3(c+dx)2Cos[a+b(c+dx)2} 3f2 (de-cf) ~ Cos[a] Fresne c[vVb 2 (c+dx)]
.

2bd* 2b3/2 d4

+

de-cf)® [Z cCos[a] FresnelS[+/b [2% (c+dx
2 7T
Vb d*

+

(de—cf)3\EFresne1C[\/F i (c+dx)] sin[a]

b d*

3 £2 (de,cﬂ\/?FresnelS[\/F i (c+dx)] sin[a] -F3Sin[a+b(c+dX)2]
.

2 b3/2 d4 2 b2 d4

Result (type 4, 283 leaves):
1

2+/2 b2 d*

(Cos[a+b (c+dx)2] -iSin[a+b (c+dx)2” (Cos[a+b (c+dx)2} +iSin[a+b (c+dx)2])

_\/F<de—c-F)WFresnelS[W((c+dx)] (2b<de—C'F)2Cos[a]—3'FZSin[a})_

L

Vb (de-cf) /i Fresnelc[Vb (c+dx)] (3-F2Cos[a} +2b (de—cF)ZSin[a}> +

SHEN

\/Tf(b (c*f>-cdf (3e+fx) +d® (3e®+3efx+fx?)) Cos|a+b (c+dx)2} -

f2sinfa+b (c+dx)2])]

Problem 171: Attempted integration timed out after 120 seconds.

j(e+fx)3sin[a+b (c+dx)3} dx

Optimal (type 4, 434 leaves, 14 steps):
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£2 (de—cf) Cos[a+b (c+dx)3] f3 (c+dx) Cos[a+b (c+dx)3]
b d* 3bd*

el? 3 (c+dx) Gamma[%, ~ib (c+dx)’] ie'?(de-cf)’ (c+dx) Gamma[%, ~ib (c+dx)’]
. _

6d* (-ib (c+dx)?)"”
1

18bd* (-ib (c+dx)?]™”

eiaf (c+dx) Gamma[%, ib (c+dx)3} ieta (de—m‘:)3 (c+dx) Gamma[;, ib (c+dx)3}
- +

18bd* (ib (c+dx)’)"” 6d* (ib (c+dx)’)"”

ie?f (de-cf)? (c+dx)ZGamma[§, ~ib (c+dx)?]

2d* (-ib (crdx)?)*”

ieiaf(de-cf)? <c+dx)ZGamma[§, ib(c+dx)?]

2d* (b (crdx)?)*”
Result (type 1, 1leaves):

PP

Problem 172: Attempted integration timed out after 120 seconds.

J(e+fx)zsin[a+b (c+dx)?] dx

Optimal (type 4, 280 leaves, 10 steps):
2 Cos[a+b (c+dx)3] ietf? (defc-F)2 (c+dx) Gamma[i, -ib (c+dx)3}

+ —

3bd? 6d> (-ib (crdx)?)™”

iel?(de-cf)® (c+dx) Gamma[i, ib(c+dx)?]

+

6 (ib (crdx)’)™”

ie?f(de-cf) (c+dx)’Gamma[3, -ib (c+dx)’]

3d3 (—J’lb (c+dx)3’)2/3

ief?f (de-cf) (c+dx)ZGamma[§, ib(c+dx)?]

3 (ib (cvdx)’)”

Result (type 1, 1leaves):

2?7

Problem 173: Attempted integration timed out after 120 seconds.

J(e”:x) Sin[a+b (c+dx)’] dx
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Optimal (type 4, 235 leaves, 8steps):
ie'? (de-cf) (c+dx) Gamma[l, ~ib (c+dx)?]

6d2( ib(crdx)?)”’

iet?(de-cf) (c+dx) Gamma ,Jib(c+dx) ]

/3

’)
6d2( c+dx3)1
(

iel?f (c+dx)? Gamma[i, ~ib (c+dx)?] 'e’“F(c+dx)ZGamma[§,jb(c+dx)3]

2/3 2/3

6d2 (~ib (c+dx)’ 6d2 (ib (c+dx)?|

Result (type 1, 1leaves):

2P

Problem 175: Attempted integration timed out after 120 seconds.

dx

Sin[a+b (c+dx)?]
J e+fx
Optimal (type 8, 23 leaves, 0 steps):
Sin[a+b (c+dx)?]

Int[ > X}

e+fx

Result (type 1, 1leaves):

2P

Problem 176: Attempted integration timed out after 120 seconds.

Jsin[a+b (c+dx)?]

(e+1‘:x)2

dx

Optimal (type 8, 23 leaves, 0 steps):
Sin[a+b (c+dx)3}

Int| , X]

(e +f X) 2
Result (type 1, 1leaves):

e

Problem 183: Result more than twice size of optimal antiderivative.

J(e+fx) Sin[a+ b

(c+dx)3]dlx

Optimal (type 4, 235leaves, 8 steps):
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‘ . 2/3 i
e [ ] (e ol
- 6 d? )
) . 2/3 i
lefnaf((cjld—bx)g)/ (C+dX> Gamma[ % ﬁ} )
6d?
petr (decf) [ ] (cvax) Gamma[ 3, ]
6 d?
. . 1/3 L
ieir(decf) [225)"" (crdx] Gama| I, 1]
6 d?

Result (type 4, 700leaves):

e (c+dx) Cos| ” 3X>3] Sinfa] f (-c+dx) (c+dx) Cos]| (c+3x)3] sin[a]

+ +
d 2d?

i _ib 1 ib
i3bf lCos[a] Gamma[B, (c+dx)3} ) Gamma[3, (c+dx)3] )
2d? 2 3(- )" (crdx) 3 ()" (chdx)

(c+dx) (c+d x)
1 _ib 1 ib
lj [ Gamma[3, . <c+1dx>3] ~ Gamma[s’ <c+1dx>3} sin[al] +
i 1/3 ; 1/3
2 |3 (*—“fdbx)z) (c+dx) 3 (—<cfdbx>s) (c+dx)
2 ib 2 i b
l3be lcos[al Gamma[B, - (cj‘dx>3] ) Gamma[3, (c+ﬂdx)3} +
i 2/3 i 2/3
d 2 3 (— (debx>3) (c+dx>2 3 (—(cjdb)()z) (c+dx)2
1 Gamma[f, ——(debXP} Gamma[f, —(debx)z} .
;1 ib_)\2/3 . ib )\ 2/3 ) sinfa]) -
3(7(c+dx)3) (C+dX> B(W) <C+dX>
Gamma |2, - —2—| Gamma[2, —1b ]
%3bc-F 1Cos[a] 3,2/3(“‘”)3 + 3;/3(“‘1’()3 +
d 2 ib 2 i b 2
3 (— (cjdx)3) (c+dx)® 3 ((cjdx)3) (c+dx)
1| GemmalS, Gamma[ 2, ol |
;1 b 123 Sin[a] | +
3(7““17)()3) (c+dx (de ) c+dx
e (c+dx) Cos[a] Sin| (c+:x)3] f(-c+dx) (c+dx) Cos[a] Sin| (U;’X)J
+
d 2d2

Problem 190: Result unnecessarily involves imaginary or complex numbers.
JSin[a+b\/c+dX]

e+fx

dx

Optimal (type 4, 238 leaves, 8steps):
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CosIntegral[b%er\/c +dx | sinfa- by-de:cf ]

\F
.f:
CosIntegr‘al[@ -b+c+dx | sin[a+ @]
VE VE B
.F
Cos[a+ @} SinIntegr‘al[@ -b/e+dx |
VE VE .
.F
Cos [a - b—\%} SinIntegral [bi’dﬁ‘j@ +bc+dx ]
.F
Result (type 4, 238 leaves):
\/7de cf
1, [a"i] Vode+cf
—1ie Je Eprntegr‘alEi[—jb —$+\/c+dx ]—
2f \/?
214 a+b\ -descf ] %de C'F
e /¢ ) ExpIntegralEi[ib B R NI T |+
VE
2ib+/ -de+cf
— = \V-d f
e Vr Eprntegr‘alEi[—jb L+\/c+dx ] -
VE
; \V-d f
e?? ExpIntegralEi[ib [e+c +Verdx |]
VE

Problem 191: Result unnecessarily involves imaginary or complex numbers.
Jsin[a+b\/c+dx] 4

(e+-Fx)2

X

Optimal (type 4, 339leaves, 10 steps):
bdCos[a+ @] CosIntegr‘al[b—\% ~b~/c+dx |

\F —

22/ -de+cf
bd Cos|[a- b—*%} CosIntegr‘al[bJ’jfi@erm]

2 £y dercF 7
Sin[a+bm] dein[a+@]SinIntegPal[@%—bm]

f (e+fx) i 2¢2/ _de+cf '

bdsin|a- 5%} SinIntegral[b%erm]

2F32+/—de+cf

Result (type 4, 397 leaves):



Mathematica 11.3 Integration Test Results for 4.1.12 (e x)”~m (a+b sin(c+d x~n))”p.nb | 9

iby -de+cf

b ibe Jr ExpIntegralfi —ib(—@+\/c+dx)
1 L genio _2@ bx/cdx\/?_ p g [ F ]+
4 F3/2 de+dfx N-odercf
iby -de+cf
ibe /¢ ExpIntegralEi[-ib %+\/c+dx)]
N
Vv-de+cf
Jibedemf
, ibe ¢+ ExpIntegralEi[ib (- -de<f ,/c g
e Zelbmﬁil e xpIntegralEi|i ( oV erdx ]+
de+dfx ~_de+c¥
_J‘lb\*d&*Cf
ibe Eprntegr‘alEi[ib(%+\/c+dx)]
V-de+cf

Problem 193: Result more than twice size of optimal antiderivative.
J<e+'|:X) Sin[a+b (c+dx)>?] dx
Optimal (type 4, 291 leaves, 9 steps):

2f+\/c+dx Cos[a+b (c+dx)>?] e'?f\c+dx Gamma[i, -ib (c+dx)>?]

3bd? 9bd? (-ib (c+dx)>?)"”

etaf/c+dx Gamma[%, ib (c+dx)3/2] iel?(de-cf) (c+dx) Gamma[i, “ib (c+dx)3/2]
N _

32 (-ib (c+dx>3/2)2/3

9bd? (ib (c+dx)*?)"”

ieta (de_cf> (C+dX> Gamma[f, ib (C+dX)3/2}

3d2 (J’lb (c+dx)3/2)2/3

Result (type 4, 705leaves):
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Zf\/c+dx Cos| Cos[b(c+dx)3/2]

4
3 b d?
2+/c+dx Gamma[£ -ib (c+dx)3/2} 2+/c+dx Gamma{ ~,ib (c+dx) 3/2]
fCos[a] |- ya -
3 ( ib (c+dx) 3/2) (11b (c+d x) 3/2) /
6 b d?
. 2 (c+dx) Gamma[i -ib (c+dx) 3/2] 2 (c+dx) Gamma[ ,ib (c+d x)3/2}
ieCos[a] |- " + 7
3 (7]'1 b (c+dx) 3/2) / (1 b (c+d x>3/2) /
+
2d
. 2 (c+dx) Gamma{i,—ib (c+d x) 3/2] 2 (c+dx) Gamma{ Z,ib (c+dx) 3/%
i cfCos[a] |- 7 + i
3 (—J‘lb (c+d x) 3/2) 3 (J'Lb (c+d x) 3/2) /
+
2d?
. 2+/c+dx Gamma[l,—ib (c+dx)3/2} 2+/c+dx Gamma{ =,ib (c+dx)3/2w .
if)- : 1/3 * 1/3 Sln[a]
3 (—Jib (c+d x)3/1) / (1 b (c+d x)3/2) /
+
6bd?
2 (c+dx) Gamma[i,—j b (c+d x)3/2w 2 (c+d x) Gamma{ Z,ib (c+dx) 3/2w .
e ’ 2/3 - 2/3 Sln[a]
3 (—Jib (c+dx)3/z) / (nb (c+dx)3/2) /
2d
2 (c+d x) Gamma| 2, -ib (c+dx)3/2 2 (c+dx) Gamma | 2,ib (c+dx)¥/? .
c -F - [ 2/3 ] - [ 2/3 w Sln [a]
3(71b(c+dx)3/2) ! (1b(c+dx 3/2) !
+
2 d?
2f+/c+dx Sinfa] Sin[b (c+dx)>?]

3bd?

Problem 197: Result unnecessarily involves imaginary or complex numbers.
b

J(e+fx)2Sin[a+7] dx
\Ve+dx

Optimal (type 4, 611 leaves, 23 steps):
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b*>f2~/c+dx Cos|a+ b ] b3f(de—cf>x/c+dxCos[a+ b ]
- +

erdx Nerdx
360 d? 6 d?
2 3/2
b(de-cf)?>+/c+dx Cos|a+ v:ﬁ] ) b* 2 (c+dx)>?*Cos|a+ %}
d3 180 d3
bf(de-cf) (c+dx)*?Cos[a+ —2—] bf2(c+dx)>?Cos|a+ —>—]
Jodx Jedx
3d3 15d3
b6 £2 CosIntegr‘al[v%} Sinfa] b*f (de-cf) CosIntegr‘al[v%} Sin[a]
360 d3 6 d> :
b2 (defC'F)ZCosIntegr‘al[Wi’T} Sinfa] b*f2 (c+dx)Sin|a+ J:T]
d3 ’ 360 d3
b2f (de-cf) (c+dx) Sin[a+ a— (de-cf)? (c+dx) sSin[a+ o
Vo Jeax |
6d3 d3
b2 f2 (c+dx)?Sin[a+ e f(de-cf) (c+dx)?sin[a+ e
Jodx Veax |
60 d3 d3
f2 (c+dx)’Sin[a+ —>—] b°f2Cos[a] SinIntegral| —>—]
Verdx . Verdx
3d3 360 d3
b*f (de-cf) Cos[a] SinIntegral[—>—]| b2 (de-cf)’Cos[a] SinIntegral| —>—|
c+d X c+dx
6d3 d3

Result (type 4, 557 leaves):
1

720 d3

ib

iet® e feor \fcrdx (~ib R b F2ycidx +2ibf (30de-29cFrdfx) -6b2Fcidx

(10de—9cf+d-Fx) +120+/c+dx (czfz—cd-F (3e+fx) +d? (3e2+3e-Fx+f2x2)) -

i|2a+ b ]
24ib (11c*f?-cdf (25e+3Ffx) +d? (15e2+5e-Fx+-F2x2)))—e [av’cm \c+dx
(ib5f2+b4f2\/c+dx —211b3-F(30de—29cf+d-Fx)—6b2-F\/c+dx (10de—9c-F+d-Fx>+
120/ c+dx (czfzfcdf(3e+fx)+d2 <3e2+3efx+F2x2>)+
241’1b(11c21C2—cd1‘:(25e+31‘:x)+d2 (15e2+5efx+f2x2)))+
ib

b’ (360 d>e”- 60 (b>+12c) def+ (b*+60b*c+360c?) ) ExpIntegralEi[- ——| -
Ve+dx
b’ e’'? (360d%e?- 60 (b?+12c) def+ (b*+60b%c+360c?) f?) Eprntegr‘alEi[ﬁ}

Vvec+dx
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Problem 200: Unable to integrate problem.

b

Sin[a+ ]
[l

e+fXx

Optimal (type 4, 276 leaves, 13 steps):

2CosIntegr‘al[ b ]Sin[a] CosIntegr‘al[ bF b }Sin[a—%]

B c+d X N A/ -de+cf W c+d x W -de+cf
f f
CosIntegral[ 2 —° ]Sin[a+i}
JVderct  Jordx Jdecr
.F
2 Cos[a] SinIntegral| —>—] Cos[a+4bL]SinIntegr‘al[ ————
A/ c+d X _ A -de+cf A -de+cf A/ c+d x
f £

Cos[a—i]sinlntegral[ e

.F

Result (type 8, 24 leaves):

Sin[a+ b ]
\(‘ erdx

e+fx

dx

Problem 201: Attempted integration timed out after 120 seconds.
Sin[a + —L ]
J Verax

<e+fx)2

dx

Optimal (type 4, 350 leaves, 10 steps):

deos[a+4bL}CosIntegr'al[ e

- +

2V F (-de+cf)*?

bd Cos|a - b /¥ | CosIntegral| 2 — 2]

2F (-descf)?

+

(c+dx) sin|a+ e dein[a+i]SinIntegr‘al[ e
N crdx B N -deicf N -deicf  AJcrdx B
(de-cf) (e+fx) 2+/f (-de+cf)’?
dein[a—L}SinIntegral[ byf b ]
N —descf N -descf  ~crdx

2+f (~de+cf)??

Result (type 1, 1leaves):

+
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???

Problem 203: Result more than twice size of optimal antiderivative.

J(eﬂcx) Sin[a+

b d
)3/2} X

(c+dx

Optimal (type 4, 251 leaves, 8 steps):

‘ , 4/3 .

Jle“‘-F(—L) (c+dx>ZGamma[—5,—L,]

(c+d x)3/? 3 (c+d x) 32
- +
3 d?
, ‘ 4/3 .
je’“‘f(L) (c+dx>ZGamma[—3, L}
(c+d x)3/? 37 (cedx)¥2
3d?
‘ . 2/3 _
ie'? (de-cf) - —ib (c+dx>Gamma[—3,—#}
(c+d x)3/2 3 (c+dx)¥/?
3 d?

. ‘ 2/3 i
et oeer) (it (e on oml 2,

3d?

Result (type 4, 835leaves):
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ZGamma[i,fil} ZGamma{l—, ib }
3beCos[a] g 2 lcian)??
. 1/3 . 1/3
3ot /x/c+dx 322 |77 Jerdx
(cdx)/? (c+dx)/?
4d

37 [(cedx)?? ZGamma[;—, (cuﬂi:)B/z}
3bcfCos[a] +
3 [_ ib

)/3 \ c+d x
(cvdx)?/? (crdx)?/?
+
4 d?
ZGamma{g,— "'bm} ZGamma{i—, “bm}
91 b2 f Cos[a] et _ o
3 (— ib ) (c+d x) 3( ib ] (c+d x)
(crdx)?/? (crdx)?/?
+
8 d?
ZGamma{f,f “bm} ZGamma[;f, "‘bw}
. 3ibe Aol E 1;;““* Sin[a]
e (c+dx) Cos]| ~| sin[a] ( ib ]’ Jedx 3[ ib ] Nrav
(c+d x)3/? (cvdx)/? (c+dx)¥/?
+
d 4d
ZGamma{;—,— ”bm} ZGamma[;f, ’“’“}
3ibcf P — —eedx) Sin[a]
3(—*]' Vcrd x 3[ ib ]/ c+d x
(cvdx)?/? (crdx)?/?
4 d?
ZGammaK—,— ﬁbz,l] ZGammaB—, 'ib”
9b2f et 22" edx, Sinfa]
ib 2/3 ib 2/3
3 [77, ] (cedx) 3 [ : ] (crdx)
(cvdx)?/? (crdx)?/? 1
+
8 d? 2d?
b . .
fvc+dx Cos[isz} (3bCos[a} -2cy/c+dx Sin[a] + <c+dx)3/251n[a} +
/
(C +d X)

e (c +dX> Cos[a] Sin[ (C+dbx)3/2} 1
’ 2 d?

f+/c+dx (—2cx/c+dx Cos[a] + (c+dx)3/2Cos[a] —3bSin[a]) Sin|

d

(c+dx)3/2}

Problem 210: Result is not expressed in closed-form.
Jsin{a+b (c+dx)*?]

e+fx

dx

Optimal (type 4, 396 leaves, 11 steps):
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CosIn‘cegr‘al["Jd‘jcfi‘cIL/3 b (crdx)¥?] sinfa- M%ﬁ]

1
LT
f f
(-1)*?b (de-cf)*? (

£1/3
(-1)*?b (de-cf)*?

£1/3

(-1)*°b (de-cf)*?

.F1/3

-1)*’b (de-cf)'?
f1/3 ]+
(-1)*?b (de-cf)*?
£1/3 ]7

CosIntegral| -b(c+dx)*?] sin[a+

1
~CosIntegral|
.F

+b(c+dx)?] sin[a-

(-1)*°b (de-cf)*?

.F1/3

~Cos|a+

} SinIntegr‘al[ -b (c +dx)1/3] +

Cos[a - M] SinIntegr‘al[lﬂML’/3 +b (c+dx)*?]

.F1/3 £1/3 1
L
f f
_1)23p (de - c £)1/3 1123 (de - c f)1/3
Cos|a- 1) (de-cf) ]SinIntegr‘al[< ) (de-cf)

s s +b (c+dx)1/3]

Result (type 7, 118leaves):

2f
RootSum|[de - c f+ fu1’ &, e’ @ P™ ExpIntegralEi[ib ( (crdx)??- 111) | & )

i]'l (RootSum[d e-cf+fn1®&, e**1P" ExpIntegralEi[-ib ( (c+dx)? —111) | &] -

Problem 211: Result is not expressed in closed-form.

JSin[a+b (c+dx)?]

(e+Fx)2

dx

Optimal (type 4, 555 leaves, 13 steps):
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(-1)*°b (de-cf)*?
£1/3

]

-([(-1)1/3bchs[a+

(-1)*°b (de-cf)*?

f1/3

CosIntegral|

b (c+dx)1/3]]/ (363 (de-cF)?2) |

bd Cos|a - M} CosIn‘cegr‘al[Mﬂ)L3 +b (c+dx)?]

£1/3 £1/3

+

343 (de-cf)??
(-1)*?b (de-cf)*?

.F1/3

(-1)*°b (de-cf)*?

f1/3

(—1)2/3deos[a—

]

CosIntegral|

b (c+dx)1/3]]/ (31c4/3 (dech)Z/g’) -

Sin[a+b(c+dx>1/3] (—1)1/3b(de—cf)1/3

- (-1)"?bdsinfa+

]

f (e+fx) £1/3
1 1/3b de—_cf 1/3
SinIntegral| (-3) f(l/:‘ <f) _b (c+dx)1/3]]/ (31:4/3 (de—cf)2/3) -
bdsin[a- M%&} SinIntegr‘al[Ude{%f;)i+b (c+dx)1/3}

343 (de-cf)??

(-1)*?b (de-cf)*?

.F1/3

(-1)*?bdsin[a-

]

(-1) bf(jBe—Cﬂ v b (c+dx)1/3]]/ (31:4/3 (de—cf)2/3)

SinIntegral|

Result (type 7, 180leaves):

L 3]’1@71 (a+b(c+dx)1/3) (71+e

— +

6 2 e+fx

21 (a+b (C+dx)1/3)) £

e 127155 ExpIntegralEi[-ib ( (c+dx)? —ttl) ]
bdRootSum[de - cf+fnl?8&,

1 &] +

e'@ibul ExpIntegralEi[i b ( (crdx)™?- nl) ]

bdRootSum[de - cf+fnl?g, &]

712

Problem 212: Result unnecessarily involves imaginary or complex numbers.

J(ewa)ZSin[aer (c+dx>2/3] dx

Optimal (type 4, 513 leaves, 17 steps):



Mathematica 11.3 Integration Test Results for 4.1.12 (e x)~m (a+b sin(c+d x”~n))”p.nb | 17

6F (de—c-F) Cos[a+b (c+dx)2/3] 3 (de—c%)2 (c+dx)1/3Cos[a+b (c+dx)2/3]

- +

b3 d3 2bd3
105 2 (c+dx) Cos[a+b (c+dx)2/3} 3f (de-c¥) (c+dx)4/3Cos[a+b (c+dx>2/3]
8b3d3 bd3
_cf)2 [T F 1 2 1/3
3 f2 (C+dX)7/3COS[a+b <C+dX>2/3] ’ <de c ) \/TCos[a] resne C[\/F n <c+dx> }
+ +
2bd3 2b3/2 43

31SFZECos[a] FresnelS[vb i (c+dx)??]

+

16 b9/2 d3

315f2\/?Fr'esnelC[\/F /i (c+dx)*?] sin[a]

16 b9/2 d3

3 (defcf)z\/?Fr‘esnelS[\/F i (c+dx)*?] sin[a]

2 b3/2 g3
3152 (c+dx)¥?sinfa+b (c+dx)??]
16 b* d3 i
6f(de-cf) (c+dx)2/35in[a+b (c+dx)2/3] 21 f2 (c+dx)5/35in[a+b (c+dx>2/3]
b2 d3 : 4 b2 d3

Result (type 4, 510leaves):
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1
-3
64 b°/2 d

1+i) /b dx)*?
(Cos[a] +isin(a]) [(1“1) (-165: 24 8b° (de-cf)?) [ Erﬁ[( #i) Vb (c+dx)

2 \/?
2vb (-105F (c+dx)*?-8ib d? (c+dx)™? (esfx)P+
402 f (c+dx)*? (8de—cf+7dfx)+211b-F(16de+19cf+35d-Fx))

(Cos[b (c+dx)??] +isin[b <c+dx)2/3])] -

{2\/? (—105f2 (C+dX>1/3+8j].b3d2 (c+dx)1/3 (e+-Fx>2+

4b*f (c+dx)?? (8de-cf+7dFfx)-2ibf (16de+19cFf+35dfx)] -
<1+]'1> W <C+dx>1/3}

V2
J)+(8+8i)b>cdefy2n

(1+1) (1051 f2+8b° (2 e+ 2 F2)) | Erf]
2

w

(Cos[b (c+dx 2] +isin[b (c+dx)2/
(1+J'1> \/F (C+dX>1/3
V2

Erf | ] (Cos{b(c+dx)2/3}+iSin[b(c+dx)2/3H

(Cos[a+b (c+dx)??] -isin[a+b (c+dx)2/3])]

Problem 217: Result unnecessarily involves imaginary or complex numbers.

J(eJr-Fx)ZSin[aJr

b

)1/3] dx

(C+dx

Optimal (type 4, 855 leaves, 29 steps):
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bsf(de—c-F) <c+dx)1/3Cos[a+ b } b7 £2 (c+dx)2/3Cos[a+ b }

(c+dx)1/3 ~ (c+dx)1/3
120 d3 120960 d?
b(de-cf)?(c+dx)?*>Cos|a+ (c+dbx>1/3 ] ) b>f (de-cf) (c+dx) Cos[a+ (Gde)l/S ] )
2d3 60 d*
b® 2 (c+dx)*> Cos[a+ (c+dbx)1/3 ] ) bf(de-cf) (c+dx)*>Cos|a+ (“dbx)l/s ] )
20160 d3 5d3
b®f2 (c+dx)?Cos[a+ (c+dbx)1/3 ] bf2(c+dx)®?cCos|a+ (“dbx)l/,s ]
N _
1008 d3 24 d3
b 2 b
b £2 Cos[a] CosIntegral | Y ] ) b* (de-cf)*Cos[a] CosIntegral | Y ] )
120960 d* 2d3
b® f (de-cf) CosIntegral| (c+dbx>1/'3 | sin[a] ) b®f2 (c+dx)'?sin[a+ (c+dbx)1/3 ] )
120 d3 120960 d3
b2 (de-cf)? (c+dx)*>sin[a+ (md”xw ] ) b*f (de-cf) (c+dx)*?sin[a+ <c+dbx>1/s ] _
2d3 120 d3
b® 2 (c+dx) Sin[a+ <c+dbx)1/3 ] ) (de-cf)? (c+dx)sSin[a+ (c+dbx)1/3 ] )
60480 d3 d?
b2 f (d e-c 'F) (c +d x>4/3 Sin [a + (Gde)l/a ] ) b* 2 (c +d x) >3 5in [a + (c+dbx)1/3 ] )
20d3 5040 d3
f(de-cf) (c+dx)*sinf[a~ <c+dbx>1/3 | b2f2(c+dx)’’sinfa+ (c+dbx)1/3 ]
- +
43 168 d*
f2 (c+dx)>sinfa+ <c+dbx)1/3 | béf (de-cf)Cos[a] SinIntegral| (c+dbx)1/3 ]
+ +
343 120 d?
b® £2 Sin[a] SinIntegral| (c+dbx)1/3 ] ) b® (de-cf)?sin[a] SinIntegral| <c+dbx>1/3 ]
120960 d* 2d3

Result (type 4, 929 leaves):
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7#1 (Cosfa] +iSin[a])
241920 d3
60480 i b® d? e? ExpIntegralki| <jb>m] +1008 b® d e f ExpIntegralEi | < = i3 J-
c+dx c+dx
120960 i b® c d e f ExpIntegralki | L} -1 b° f2 ExpIntegralki = -
(c+dX>1/3 <c+dx)1/3
ib

i b
1008 b® ¢ ? ExpIntegralki | 17} +60480 i b? c? 2 ExpIntegralEi | 71/3} +

(c+dx>1/3 (c+dx
(codx)™? (b8 F2 - ib" £ (crdx) - 265 (crdx)?s
24ib*f (c+dx)?? (-84de+79cf-5dfx) +
6ib°f (168de-167cf+dfx) +24b*f (c+dx)'? (42de-41cf+dfx) +
40320<c+dx)2/3 (2F2-cdf (3e+fx) +d® (3e?+3efx+f x?))+
1008 ib (c+dx)"? (412 -2cdf (48e+7fx) +d* (60e’+24efx+5F x?)) -
144 b (383 c*f*-2cdf (399e+16 fx) +d? <426e2+42efx+5fzx2>))

Il

((c+dx)1/3 (b8f2+j1b71:2 (c+dx)1/3—2b61‘:2 (c+dx)2/3—61b5f(168de—167cf+dfx) +

b o b
Cos[——————| +isin]|
(c+dx)1/3

(c+dx)1/3

24b*f (c+dx)?? (42de-41cf+dfx) +24ib>f (c+dx)?’ (84de-79cf+
5dfx) +40320 (c+dx)2/3 (2f2-cdf (3e+fx) +d® (3e2+3efx+f x?)) -
1008 ib (c+dx)"? (412 -2cdf (48e+7fx) +d* (60e’+24efx+5f x?)) -
144b (383 c*f*-2cdf (399e+16fx) +d? <420e2+42efx+5fzx2))) +
ib® (-60480d*e® + 1008 (-ib’+120c) def+ (b®+1008 i b>c- 60480 c?) f?)

Eprntegr‘alEi{—L} Cos|[——] +iSin[$}
<c+dx>1/3 (c+dx)1/3 <c+dx>1/3
Cos[a+#] —jlsin[a+#] J
(c+dx)1/3 (c+dx)1/3

Problem 220: Result is not expressed in closed-form.

Sin [a + db s }
(c+d x) Y/ X
e+fx

Optimal (type 4, 434 leaves, 16 steps):




Mathematica 11.3 Integration Test Results for 4.1.12 (e x)~m (a+b sin(c+d x”~n))”p.nb | 21

. 1//3 . 1//3
3 CosIntegral[—"—| Sin[a] CosIntegral| —>F— ®—]sinla- —2F—]
(c+dx) /3 (de-c )3 (c+d x)1/3 (de-c )3
- + +
f f
1/3  £1/3 . _1)1/3p £1/3
CosIntegral [ - be” b | sinfa+ %}
(de-c )13 (c+dx)1/3 (de-c )13
.
.F
CosIntegral[ COEAL Lkl b__ ] Sin [a - M}
(de-c )3 (c+d x)1/3 (de-c )3
.F
. _1)1/3 1/3 . _1y1/3 1/3
3Cos[a] SinIntegral| —2—] Cos[a+ 2—2f T sinIntegral [ 22— b |
(c+dx) /3 (de-cf)1/3 (de-cf)1/3 (c+dx)1/3
- +
f f
1/3 . 1/3
Cos[a- L] SinIntegral| b b ]
(de-cf)¥/3 (de-cf)Y/3 (c+dx) /3
N
.F
Cos[a- L0 F2 T sinTntegral [ L1220 R, b ]
(de-cf)¥/3 (de-cf)1/3 (c+dx)1/3
.F
Result (type 7, 170leaves):
1 . ib
——1 | | -3 ExpIntegralEi|[- ——————] +
2f (c +d x) 1/3
1 1

ib
RootSum[de - c f+ f1® &, e = ExpIntegralEi[-ib

| &]

(c+dx)1/3 01

ib
3 ExpIntegralEi [ 7] - RootSum [d e-cf+fn13g,
(C +d X>1/3

] &]

(Cosfa] -iSin[a]) +

ib 1 1
ew= ExpIntegralEi[ib |———— - —
(c erx)l/3 #l

(Cosfa] +iSin[a] )]

Problem 221: Result is not expressed in closed-form.

. b
Sln[a + (de)w} o
(e+fx)2

Optimal (type 4, 566 leaves, 13 steps):
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1/3 1/3
bdCos[a+ —2F——] CosIntegral| —2"——  —b |
(-de+c f)1/3 (-de+c f)1/3 (c+d x) /3

3 £2/3 (—de+c-F)4/3

_1)2/3p £1/3 _1)2/3p £1/3
(—1)2/3deos[a+ A e | CosIntegral| bf - _ b ]
(-de+c f)1/3 (-devcf)¥?  (cvdx)??
+
323 (~de+cf)??
_qy1/3 1/3 _1y1/3 1/3
(-1)*?bdCos[a- “A—2T"] CosIntegral [ 12T, b ]
(—de+cf)1/3 (7dE+C‘F)1/3 (C+dX)1/3
'
3 £2/3 (—de+cw‘:)4/3
. . 1/3 . 1/3
(c+dx) Sln[a+ b__ ] deln[a+ L/] SlnIntegr‘al[ b~ b__ }
(c+d x)1/3 (-de+cf)l/3 (-de+cf)/3 (c+d x)Y/?

(de-cf) (e+Fx) 3623 (—de+cf)*? -

. _1)2/3p £1/3 . _1)2/3p £1/3
(—1)2/3bd51n[a+1—)—1 bf | sinIntegral| & bf~ b ]
(-de+cf)1/3 (-de+c f)1/3 (c+dx)/3

323 (~de+cf)??

. _1)1/3 p £1/3 . _1y1/3 p £1/3
(-1)*?bdsin[a- “A—2T"] sinIntegral [ 12T~ —b ]
(-de+cf)V/3 (-de+c )2 (crdx)3

3 £2/3 (—de+cw‘:)4/3

Result (type 7, 313 leaves):
1
6f(-de+cf) (e+fx)

(Cos[a] +iSin[a]) (bd (e +fx) RootSum[de-cf+fnl’g,

ib ib 1 1
— | ExpIntegralEi| ——————| - e= ExpIntegralEi|ib | ————— - —|]|| &] +
= | (c+dx)1/3 (c+dx)1/3 =l
(c+dx) 3ijos[$]—3fSin[$}]]+
(c+dx)1/3 (c+dx)1/3

i [3cf3dfx+bd (e +fx) RootSum[de-cf+fnl’g,

. ib _ib . 1 1
EprntegralEl[— ]—e s Eprntegr‘alEl[—jb —_— ] &}
gau | c+dx)*? (c+dx)?? =
(_icos[Lpsln{ ° ]]]
<c+dx)1/3 (c+dx>1/3
Cos[a+$}—isin[a+$]”
(c+dx)*? (c+dx)*?

Problem 222: Result unnecessarily involves imaginary or complex numbers.

2 s b X
J(eﬂcx) Sln[a+7<c+dx>2/3] d

Optimal (type 4, 630 leaves, 24 steps):
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2b(de—cf)2(c+dx)1/3Cos[a+ b }

(c+d x)2/3
o3 )
8b3f2 (c+dx) Cos|a+ (c+dbx)2/3] ) bf(de-cf) (c+d x>4/3 Cos|a+ (c+dbx)2/3] )
315 d3 2d3
2bf2 (c+dx)’?Cos[a+ <c+dbx>2/3 ] ) b*>f (de-cf) Cos[a] CosIntegral]| (c+d"x)2/3 ] )
2143 2d3
v [z [t
16 b®/2F2/2 1 Cos[a] FresnelC| —] 2b*2(de-cf)?/27 Cos[a] FresnelsS| —]
(c+d x) /3 . (c+dx)1/3 N
315d3 d3

N e
2b3/2 (de—c-F)Z\/ZJT Fr‘esnelc[*\g} Sin[a]

b
(c+dx) /3

+

d3

T

Jo |2
16 b°/2 fszresnels[i] Sinfa] 16b*f? (c+dx)*?sin[a+ —2>—]

(c+dx) /3 . (c+d x)?/3 B

315d3 315d3

b2f (de-cf) (c+dx)*?sinf[a+ (Gde)Z/B] ) (de-cf)? (c+dx) sin[a+ (c+dbx)z/3] )
2d3 d3
4b?f2 (c+dx)*>sinfa+ (Hdbx)z/a} ) f(de-cf) (c+dx)?sin[a+ (Hdbx)z/g} )
105 d3 d3
2 (c +dx)3 Sin[a+ (c+dbx)2/3} ) b*f (de-cf) Sin[a] SinIntegral| (c+dbx)2/’3]
3d3 2d3

Result (type 4, 613 leaves):
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1 _ ib

ie’? |e (= (c+dXx) 13
1260 d?

(32b4f2+16j1b3-F2 (c+dx)??+3b2f (c+dx)?? (-105de+97cf-8dfx) -
15ib (84d’e*+21def (-7c+dx) +f* (67c*-13cdx+4d* X)) +

i|2a+

(c+d x)mj

210 (c+dx)?? (2 f2-cdf (3e+fx) +d? (3e2+3efx+f2x2))) -e
(crdx)? (320" -16 i b>F* (c+dx)?>+3b*f (c+dx)"> (-105de+ 97 cf-8dfx) +
15ib (84d*e*+21def (-7c+dx) +f* (67c*-13cdx+4d* X)) +

210 (c+dx)*? (2 f2-cdf (3e+fx) +d? (3e2+3e-Fx+F2x2))) +

(71)1/4\5
(c+dx)*? .

(—1)3/4\5

)1/3 ] i

4 (-1)Y*b*2e?'? (3151 d?e?-630icdef+ (8b%+3151 c?) f2) \/; Erfi]

4 (-1)¥*b*2 (315d*e? - 630 cdef+ (8ib®+315c?) £2) /rr Erfi| <
c+dx

ib

3151 b° f (-de+cf) ExpIntegralEi[- —————
(c+dx)??

|+
ib

ﬁ]

3151 b% e?*?f (-de+cf) ExpIntegralki|
(c+dx

Problem 226: Attempted integration timed out after 120 seconds.

. b
Sln[a + (c+dx)2/3} i,
(e+Fx)2

Optimal (type 8, 25leaves, 0 steps):

Sin [a + <c+dbx)2/3 }

Int| , X|

(e +f X) 2
Result (type 1, 1leaves):

???

Problem 260: Unable to integrate problem.

Jx3sin[a+b (c+dx>”] dx

Optimal (type 4, 503 leaves, 14 steps):
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ictel? (c+dx) (-ib (c+dx)”)’1/"Gamma[i, ~ib (c+dx)"]
- +

2d*n

icdet? (c+dx) (ib (c+dx)“)’1/"Gamma[i, ib (c+dx)"]

+

2d*n

3ic2e'? (c+dx)? (-ib (c+dx)")’2/"Gamma[§, ~ib (c+dx)"]

2d*n

3ic2ei? (c+dx)? (ib (c+dx)”)’2/"Gamma[%, ib(c+dx)"]

2d*n

3icet? (c+dx)3 (-ib <c+dx)”>’3/"Gamma{%, ~ib (c+dx)"]

+
2d*n

3icel? (c+dx)’ (ib (c+dx)”)’3/”Gamma[§, ib(c+dx)"]

+
2d*n

iela <c+dx)4 (—J’lb (c+dx>”)’4/"Gamma[§, ~ib (c+dx)"}

2d*n

ieia(cedx)t (ib (C+dx>“)’4/”6amma[f, ib(c+dx)"]

2d*n
Result (type 8, 18leaves):

Jx3sin[a+b (c+dx)"] dx
Problem 261: Unable to integrate problem.
JXZSin[a+b (c+dx)"] dx

Optimal (type 4, 369 leaves, 11 steps):

ic?el? (c+dx) (-ib (c+dx)”)’1/"Gamma[%, ~ib (c+dx)"]

2d3n

ice?? (c+dx) (ib (c+dx)")’1/”Gamma[%, ib(c+dx)"]

2d3n

icel? (c+dx)? (-ib (c+dx)”)’2/"Gamma[f, ~ib (c+dx)"]

N
d3n

icet? (c+dx)2 (ib (c+dx>”)'2/"Gamma[§, ib(c+dx)"]

.
d3n

ie'? (c+dx)’(-ib (c+dx)”)’3/”Gamma[§, -ib (c+dx)"]

2d3n

iet?(c+dx)’ (ib(c+dx)") > "Gamma[2, ib (c+dx)"]

2d3n
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Result (type 8, 18leaves):

szsin[a+b (c+dx)"] dx

Problem 266: Unable to integrate problem.
sz’ (a+bsin[c+d (f+gx)"]) dx

Optimal (type 4, 519leaves, 16 steps):
axt 1belcf (figx) (-id (f+gx>“)’1/”Gamma[i, ~id (f+gx)"]

4

.
2g*n

ibel<f (frgx) (id (Frgx)") V" Gamma[®, id (f+gx)"]

J
n

+

2g*n
3ibelcf? (figx)? (-id (f+gx)")’2/”Gamma[f, ~id (frgx)"]

2g*n
3ibetcf2 <f+gx)2 (id (f+gx)”)'2/nGamma[§, id(f+gx)"]

2g*n
3ibelcf (frgx)® (-id (f+gx)”)’3/"Gamma[%, -id (frgx)"]

+
2g%n

3ibetcf (frgx)® (id (F+gx)”)’3/”Gamma[§, id(frgx)"]

+

2g*n
ibet€ (-F+gx)4 (-id (-F+gx)n)’4/"Gamma[§, ~id (f+gx)"]

4

2g%n

ibetc (frgx)* (id (f+gx)")’4/”Gamma[§, id(f+gx)"]

2g*n
Result (type 8, 22 leaves):

Jx3 (a+bsin[c+d (f+gx)"]) dx

Problem 267: Unable to integrate problem.
sz (a+bSin[c+d (-F+gx)“]) dx

Optimal (type 4, 383 leaves, 13 steps):
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ax3 ) ibelcf? (frgx) (-id (f+gx>“)’1/”Gamma[i, ~id (f+gx)"] )
3 2g3n
ibel<f2 (frgx) (id (Frgx)") V" Gamma[L, id (f+gx)"]

J
n

2g3n
ibelcf (frgx)?(-id (-F+gx)”>’2/“Gamma[§, ~id (f+gx)"]

.
g’n

ibetcf (-F+gx>2 (id (-F+gx)”)'2/”Gamma[§, id(f+gx)"]

.
gn

ibelc (frgx)’ (-id (F+gx)”)’3/"Gamma[§, ~id (f+gx)"]

2g3n
ibetc (frgx)® (id (f+gx)”)’3/"Gamma[f, id(f+gx)"]

2g3n
Result (type 8, 22 leaves):

JXZ (a+bsin[c+d (f+gx)"]) dx

Problem 272: Unable to integrate problem.
sz (a+bsinfc+d (f+gx)“])2dlx

Optimal (type 4, 856 leaves, 28 steps):
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(2a2+b2)-F2x (2a2+b2)-F(-F+gx)2 (2a2+b2> (-F+gx>3
- +
2g? 2¢3

6g°

iabelcf? (f+gx) (-id (f+gx)”)’1/“Gamma[%, -id (f+gx)"]
g’n

iabelcf? (f+gx) (id (f+gx)”)’1/"Gamma[i, id(f+gx)"]

1

.
g’n g’n
27271b2 2ic g2 . n\-1/n 1 . n
"b?e?tf2 (frgx) (-id (f+gx)") V" Gamma|~, -2id (f+gx)"]|+
n
%2’27%b2e’2“f2 (f+gx) (id (-F+gx)")’1/”Gamma[1, 2id (frgx)"] -
g3n n

2iabelcf (figx)? (-id (f+gx)”)’2/”Gamma[f, ~id (frgx)"]
g’n
2iabelicf <F+gx)2 (id (f+gx)")'2/nGamma[f, id(f+gx)"]

+

g3n

2l p2etic (f+gx)? (-id (F+gx)”)’2/”Gamma[£, -2id (frgx)"] -

n
%2’1’:’b2 e?icf (1:+gx>2 (id (-F+gx)")’2/”Gamma[E, 2id (-F+gx)”} +
g3n n

iabelc (f+gx)® (-id <f+gx)”>’3/“GammaE, -id (frgx)"]

g’n
iabeic (-F+gx>3 (id (-F+gx)")'3/”Gamma[§, id (-F+gx)"}

gn

1
3

+

g n

,-2id (frgx)"]+

2’2’:7b2 eszC <-F+gX)3 (7]'ld (-F+gx>n>—3/nGamma[

S jw

2T p2 e 2ic <-F+gx)3 (id (f+gx)")'3/nGamma[§, 2id(f+gx)"]

g3n

Result (type 8, 24 leaves):

JXZ (a+bsinfc+d (-F+gx)”])2dlx

Problem 273: Unable to integrate problem.
Jx (a+bsinf[c+d (f+gx)”])2d1x

Optimal (type 4, 556 leaves, 19 steps):
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(2a%+b2) fx (2a%+b?) (-F+gx)2
_ N _

2g 4g?
iabel<f (f+gx) (-id (-F+gx)")’1/”Gamma[%, ~id (f+gx)"]

+

g’n

iabe’“f (f+gx) (id <F+gx)”)’1/"6amma[i, id(f+gx)"]

1
g2n g’n
270 b et (Fegx] (i (Frgx)")H Gammal ", 214 (Fgx)"] -

>

2% b2e2icf (Fagx) (id (Frgx)") " Gamma[t, 2id (f+gx)"]
.

g’n

iabel® (f+gx)2 (-id <F+gx)”>’2/"Gamma[§, ~id (f+gx)"|

g’n
iabetc (f+gx)? (id (-F+gx)”)’2/"Gamma[§, id(f+gx)"] 1

+

g’n g

2n

N

4’1’%b2e2“ ('F+gx)2 (7]-ld (-F+gx>n>72/n6amma[*, -21id ('F+gX>"} +

>

4 p2e2ic <F+gx)2 (id (-F+gx)”)’2/"Gamma[§, 2id (frgx)"]

g n
Result (type 8, 22 leaves):

Jx (a+bsin[c+d (f+gx)"])*dx

Problem 282: Attempted integration timed out after 120 seconds.

2

J X dx
(a+bsinf[c+d (f+gx)”])2

Optimal (type 8, 25leaves, 0 steps):

XZ

» X]

Int| ;

(a+bsin[c+d (f+gx)"])

Result (type 1, 1leaves):

2P

Problem 283: Attempted integration timed out after 120 seconds.
X

J<a+bSin[c+d (f+gx)"])

dx

2

Optimal (type 8, 23 leaves, 0steps):
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X

Int| , X|

(a+bSin[c+d (-F+gx)”])2

Result (type 1, 1leaves):

e

Problem 285: Attempted integration timed out after 120 seconds.

J ! dx
x (a+bSin[c+d (f+gx)”])2

Optimal (type 8, 25leaves, 0 steps):
1

Int| » X]

x (a+bsin[c+d (F+gx)”])2

Result (type 1, 1leaves):

PP

Problem 286: Attempted integration timed out after 120 seconds.

J 1 dx
x2 (a+bsin[c+d (Frgx)"])?

Optimal (type 8, 25leaves, 0steps):
1

Int[ JX]
x? (a+bSin[c+d (f+gx)"])?

Result (type 1, 1leaves):

222
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Summary of Integration Test Results

357 integration problems

A - 323 optimal antiderivatives

B - 5 more than twice size of optimal antiderivatives
C - 7 unnecessarily complex antiderivatives

D - 11 unable tointegrate problems

E - 11integration timeouts



