Mathematica 11.3 Integration Test Results

Test results for the 174 problems in "5.5.1 u (a+b arcsec(c x))*n.m"

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

JXZ (a+bArcSec[cx] )3 dx

Optimal (type 4, 236 leaves, 11 steps):

b [1--2 x%(a+bArcSec[cx])?
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- +
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c? x?

ib? (a+bArcSec[cx]) Polylog[2, - i e!Arcsecicx]]
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c3 c3

Result (type 4, 775leaves):
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3 b3 ArcSec([c x] Log{le%“”sec[cx] ((1+1)+ (1-1) etAreseciext)]_
2

1, |
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2 2

1 1
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2 2
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Problem 63: Result unnecessarily involves imaginary or complex numbers.

j(d+ex)3/2 (a+bArcSec[cx]) dx

Optimal (type 4, 372leaves, 22 steps):
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X
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Result (type 4, 333 leaves):
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+ * +]141b
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Problem 64: Result unnecessarily involves imaginary or complex numbers.

J\/d+ex (a+bArcSec[cx]) dx
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Optimal (type 4, 315leaves, 15steps):
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Result (type 4, 277 leaves):
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Problem 65: Result unnecessarily involves imaginary or complex numbers.
\[a—FbArcSec[cx] q
\Vd+ex

e-cex

cd+e

X

Optimal (type 4, 212 leaves, 9 steps):
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Problem 67: Result unnecessarily involves imaginary or complex numbers.

a+bArcSec[cx]
J dx
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Optimal (type 4, 298 leaves, 12 steps):
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Result (type 4, 326 leaves):

| 5
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Problem 68: Result unnecessarily involves imaginary or complex numbers.

a+bArcSec[cx]
J dx

(d+ex)7/2

Optimal (type 4, 540leaves, 19 steps):
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Result (type 4, 407 leaves):
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Problem 96: Result more than twice size of optimal antiderivative.

jxs (a+bArcseclcx]) ;
X

(d+ex2>2

Optimal (type 4, 608 leaves, 31 steps):
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N
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Problem 97: Result more than twice size of optimal antiderivative.

JXS (a+bArcseccx]) 4
X
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Problem 98: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.
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Jx (a+bArcseclcx]) .
X

<d+ex2)2
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Problem 99: Result more than twice size of optimal antiderivative.
Ja +bArcSec[cx]

X (d+ex2)2

dx

Optimal (type 4, 546 leaves, 24 steps):
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Problem 104: Result more than twice size of optimal antiderivative.
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i cxl
Ve Jae
ArcSec[c x] 1

+

- +
ivd Ve +ex NED 16 e5/2

h 16 e5/2
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24/d e v‘j\c’ﬁc\/?-\/ cde |1 j \x}
L \ ’ )
. AT‘CSin{%w og[ \oc2de WFHV?XJ }
1 —
Ve J-ctde
7id |- ArcSec[c X] - 1
—i+d Ve +ex Jd 16 e>/2
. cvVd Ve [1--% x
d ArcSec[c x] 1 APCSln[i] ‘ 2y 1
- + = -1 +
\/?(—Ji\/?+\/?x)2 d Ve (c2d+e) (—jﬁ+\/?x) (c2d+e)3/2
2ctae] Log| | |adve [eTdre ﬂ@c[cwﬁzm ek
1
((2c2d+e) (—j\/?+\/?x)) 1] -
16 e5/2
icve [1--L )
q ’ cix ArcSec [c X] Arcsin | i] 1
- N -

\H(Cszre) (1‘1\5+\Ex) \/?(j\/?+\/?x>2 dve d(c2d+e>3/2

4d-/e \Jc2d+e

i(2c*d+e) Log|

X
c2 x2

1
—]'L\/?+C[C\/?+\/C2d+e 1-

(<2c2d+e) (Ji\/?Jr\/?x)H +

T (jcﬁﬂ/?) Tan[ 2 ArcSec[cx] |
1 |8 ArcSin| —— | ArcTan 2 -
[ ] [ ]

4e’ V2 vcid+e
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1(\/3 4/2d+e) i ArcSec[c x]
cVd

2 i ArcSec[cx] Log[1+

} _

i/
1+Crz ]-l( [e _~/c 2d+e) el Arcseccx]
41 ArcSin| ——— | Log |1+ -
i Arcsin| | Log] )

2 c\/d
IL(\E ¢ 2d+e) el Arcsec[cx]
cVd

2i ArcSec[cx] Log[1+

|+

iJe
1+i\/;i Jl(\/? m) el ArcSec[cx]
4i ArcSin[—————] Log[1+

V2 cd

]+

i (7\/? / 2d+e) el Arcsec[cx]
cVd

2 i ArcSec[c x] Log |1 +e?tAreseclexl] _ 2 polylog |2,

] -

i (\/? m) @l ArcSec[cx]

2PolyLog[2, - } +p01y|_og[ @2 i Arcseccx 1} .
c/d
ive
72& (ﬂicx/?Jr\/?) Tan| > ArcSec[cx] |
1 SAPcSin[i] Ar‘cTan[ 2 ] _

4¢e? V2 Vecid+e

i (7\/? m) el Arcsecicx]
cVd

2i ArcSec[cx] Log |1+

] -

ive
,i\/; i (_\/? m) el ArcSec[cx]
4iArcSin[ ———] Log|[1+ ] -

V2 cd
i (\/? N 2d+e) el Arcsec[cx]
cV/d

2 i ArcSec[cx] Log|1 -

} +

i+/
1—c j j(/e 4/ 2d+e) 1 ArcSec[c x]
4 i ArcSin| —— Log 1- +
arcsin| | cog| |

V2 cVd
1(\/? ’2d+e) el Arcsec[cx]
cVd

2 ArcSec[c x] Log[1 +e?tAreseciexl | _ 2 polylog|2,

} .
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1 (\E+“/C2d+e ) elArcsecicx]
cVd

2 Polylog|2,

] + PolyLog [2, _ @2 iArcSec[cx] ]

Problem 105: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

Jx3 (a+bArcseclcx]) ;
X

(d+ex2)3

Optimal (type 3, 157 leaves, 6 steps):
bc(c?d+2e) xAr‘cTan[@]

bexV-1+c?2x? x* (a+bArcSec[cx]) Jade
. _
8e (c2d+e) Vc2x? (d+ex?) 4d (d+ex?)? 8de’? (c2d+e)??/c2x

Result (type 3, 389 leaves):
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2bce [1- -1 x
1 4ad 8a e x
- - + - +
16 e? (d+ex2)2 d+ex? <c2d+e) (d+ex2)

4b<d+2ex2)ArcSec[cx] +4bArcSin[i} . 1

(d+ex?)? d d(-c2d-e)??

16d+/-c®d-e €32 icvd —+/-c?d-e [1-

bve (c*d+2e) Log|- e +c

/

1
c? x2

]x
. r
d (—czd—e)3/2

r{wﬁ L U/

(b(c2d+2e) (J’l\/?+\/?x)) }+

161d+/-c?2d-e 32

bve (c*d+2e) Log|

(b(c2d+2e> (\/d7+11\/?x))]

Problem 106: Result unnecessarily involves imaginary or complex numbers.

Jx (a+bArcseclcx]) :
X

<d+ex2)3

Optimal (type 3, 193 leaves, 8 steps):
becxV-1+c?x? a+bArcSec[cx]

8d (c2d+e)Vc2x® (d+ex?) 4e(d+ex2)2

+

bc (3c2d+2e) xA.«cTan{m]

bchr'cTan[\/—1+c:2 X2 } Jcdie
4d?2e~/c2x? 8d2\/?(c2d+e)3/2 c? x2

Result (type 3, 386 leaves):
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2bc [1- .
1 4a ¢ ax X 4bArcSec[c X] 4bAr‘c51n[i]
16 | e(d+ex?)? d(c*d+e) (d+ex?) e (d+ex?)? a2 e

16d%+/-c?d-e e

{b (3c*d+2e) Log[—[

1
\/?+c[j1C\/d_—x/—c2d—e 1-

(@

2.2 |
(b(3c2d+2e> (Ji\/?+\/?x)) }]/(dZ(_czd_e)a/z\E)_
[b(3c2d+2e)Log[ 161d2m\5 \E+c[jcﬁ+m 1- 212 X /

(b(3c2d+2e> (\/?Hl\/?x))] /(d2 (—czd—e)g’/zx/?)

Problem 107: Result more than twice size of optimal antiderivative.

a+bArcSec[cx]
J dx

X (d+ex2)3

Optimal (type 4, 685 leaves, 28 steps):
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1

bce [1-

< x? e? (a+bArcSec[cx]) e (a+bArcSec(cx]) i (a+bArcSec[cx])?
+ - +
8d? (c2d+e) (e+;—z)x 4d3 (e+:—22 d3 (e+;—z) 2bd3

cVe 1- 212 X
cex

cye -1 x
2 x?

b\/?Ar'cTan[@} be (c2d+2e) Ar‘cTan[@]
N -

d>+/c?d+e

(a+bArcSec[cx]) Log|

1_c¢ [—d_e! Arcsecicx]
\/?—\/ 2d+e

8d3 (c2d+e)3/2

(a+bArcSec[cx]) Log[1+ co/-d elAneseciex)

\/?f\ 2d+e

2d?

(a+bArcsec[cx]) Log|

c {7d ejArcSec[cx}
1-
Ve ) c2d+e

2d3

Cj{*d iArcSec[cx]
1+ €
e +1/c?d+e

(a+bArcsec[cx]) Log|

2d3

-d enAr‘cSec[cx} ]

e -1/ 2 d+e

ib PolyLog[Z, =&

2d3

]'l bPo]_yLog[z’ Cj{ d enAr‘cSec[cx]

e -1/ 2 d+e
+

+

2d3
cﬁenArcSec{cxj ]

e i/ c2d+e

ibPolylog|2, -

2d3

ibPolylog|2, M]

Ve i/ c2d+e

N
2d3 2d3
Result (type 4, 1871 leaves):
a a alog[x] alog[d+ex?]
+ + - +
4d(d+ex2>2 2d? (d+ex?) d3 2d3
e Ve [Vee|ieva Vaae [1 2 |«
Lo : -
aresin] 2] o [aae Va1 ) ]

ArcSec[c x]

Ve Jae

16 d5/2

- +
i\/?\/?+ex

+
16 d5/2
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R R
2o o [ee|ieda Saae 120 ]
:

x2

Log — — 2
. Ar‘cSinLl—w [ V-ctde {\/dd\/e xJ }
i L
Ve Jae
ArcS 1
sie |- rcSecfcx] .
—i+d Ve +ex Jd 16 d?

-1 +

.1 cVd Ve [1--2 «x
N~B ArcSec[c x] +1 A"C51“[;} , ¢x 1
Vd ++/e

Ve (—i\/?+\/?x)2 d Ve (c2d+e) (—i x) (c2d+e)®?
(2cd+e) Log|- adve \[c2die jﬁm[cﬁm /17C21X2 x
((2c2dve) (-ivd + e x]) ] +161d2
e icve J1-55  Arcsec[cx] +A'“C51“[i] . 1

\/?(C2d+e> (]1\/?+\EX) \/?(j\/d_+\/Fx)2 de d(c2d+e)3/2

4d-/e \Jc2d+e

i(2c*d+e) Log| X

/

c2 x?

1
—]'L\/?+C[C\/?+\/C2d+e 1-

1
3

(<2c2d+e) (Ji\/?Jr\/?x))} +d

1 ‘ 1 .
(— i ArcSec[cx]? - ArcSec[cx] Log[1 +e?tAreseclexl] 4 = j polylog[2, - e?!Arcseciex]]
2 2
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i/
1+c</*: (jC\/d +\/?) Tan[lAr‘cSec[cx]}
i |8ArcSin[ ————] ArcTan : -
[ ] [ ]

4d? V2 Jc2dre

i (\/? m) el Arcsec(cx]
cVd

2 i ArcSec[cx] Log[1+

} _

+c\/d_ 1(\/? m) el Arcseccx]
4iArcSin[——] Log[1+
2 c/d
i (\E m) el Arcsec[cx]

cd

] -

2i ArcSec[cx] Log |1+

|+

1+i4\/% J'l(\/? m) i ArcSec[c X]
4 i ArcSin[—————] Log[1+ ] +

V2 cVd
i (_\/? m) el Arcsec[cx]
cVd

2i ArcSec[c x] Log |1 +e?tAreseciexl | _ 2 polylog |2,

] -

1(\/? 4/2d+e) el Arcsec(cx]
cVd

2 Polylog[2, - e2 i Arcsec(cx] |

| +PolyLog|2,

T oJd (—jC\/?+\/?) Tan|[ 2 ArcSec[cx] |
i 8Ar‘cSin[7] Ar‘cTan[ 2

4 NS JZdie

] .

1(7\/? e 2d+e) el Arcsecicx]
cVd

2i ArcSec[cx] Log |1+

] _

_Cﬁ J'l(—“/e */c2d+e) i ArcSec[c x]

41 ArcSin| —— | Log|1+
[ | Log|
V2 cVd

1 («/e e Zd+e) el ArcSec[cx]

cd

} _

2 1 ArcSec[c x] Log [1 -

} +

i+
_c\f: ]'l( [e ++/c 2d+e) el Arcseccx]
41 ArcSin| —— | Log|1 - +
[ | tog| ]

V2 cVd
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i (\/?_ [c2d+e ) el Arcsec(cx]
cVd

2 ArcSec[c x] Log[1+e?tAreseciex] | _ 2 polylog|2,

} _

1 (\E+“/c2d+e ) el Arcsec[cx]
cVd

2 PolyLog [2, ] + PolylLog [2, _ @2 iArcsec[cx] ]

Problem 111: Result unnecessarily involves higher level functions.

ij«/dJrex2 (a+bArcSec[cx]) dx

Optimal (type 3, 403 leaves, 12 steps):

b(23c*d?+12c?de-75e?) xvV-1+c2x2 \/d+ex?

+

1680 c® e2+/ c? x?
b(29c?d-25¢e) x\/-1+c2x? (d+ex2)3/2 bx+/-1+c?x2 (d+ex2)5/2
- +
840 c3 e?/c? x? 42 ce?/c?x?

d? (d+ex?)*? (a+bArcSec(cx]) 2d (d+ex?)*? (a+bArcSec[cx])

.
3¢e3 5 e3

7,2 8bcd7/2xArcTan[@
(d+ex?)”* (a+bArcSec[cx]) VT T
+ -
7€ 1053\ 2x2
b (105c®d® -35c*d’e +63 c2de? + 75 &3) XAr‘cTanh[Lﬁ —

c+/d+ex?

1680 c® e>/2+/ c? x?

Result (type 6, 706 leaves):
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1 1 1 ex
-||bd [1- x> | (185c°d®-35c*d?e+63c*de’ +75¢e3) AppellFl[1, —, —, 2, *x*, - ——|
2 x2 2 2 d
2 d AppellF1|2 12, i} AppellF1[2 2,1, 2 L]
(C ppe 12) 2: chxzzfexz - € Appe 121 2) ,szz,iexz +
4 AppellF1[1 S i]
ppe ) 2) 2) B CZXZJ_EXZ
((35c6d2e2x263c4de3x275c2e4x2+c8d3 (128d-105ex?))
1 1 e x? 1 3
AppellF1[1, =, =, 2, ¢*x?, - ——] +32c®d®>x? |-eAppellF1[2, —, =,
22 d 272
e x2 3 1 e x2
3, x?, - ——] +c2dAppellF1[2, =, =, 3, c*x?, - ] ]] /
d 272
542 2,2 2 2 2 1 1 d
840 c’e® (-1+c*x?) \/d+ex? |-4c?ex? AppellFl[1, —, —, 2, s -]+
2 2 c? x? e x?
R 1 3 1 d 3 1 1 d
c?dAppellFi[2, =, =, 3, , - ——| -eAppellF1[2, =, =, 3, » -]
22 c? x? ex 2 2 c? x2 e x?
2,2 ex2 2
4dAppellFl[1, =, =, 2, X%, - ——] +x
d
1 3 , , ex? 5 3 1 , , ex?
-eAppellF1[2, =, =, 3, ¢2x?, - ——| +c*d AppellF1[2, =, =, 3, 2X?, - ] +
22 272 d

1
————/d+ex?® |1l6ac’ (8d3—4d2ex2+3de2x4+15e3x6> -

1680 c® e3

(75e*+2c?e (19d+25ex?) +c* (-41d*+22dex*+40e*x*)) +

16bc® (8d>-4d>ex®+3de’x*+15e*x®) ArcSec[c x]

Problem 112: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

Jx3xld+ex2 (a+bArcSec[cx]) dx

Optimal (type 3, 294 leaves, 11 steps):
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b(c2d+9e) xvV-1+c2x2 /drex? bxy-1+c?2x? <d+ex2)3/2

120c e c?x? 20 c e/ c?x?
d (d+ex2)3/2 (a+bArcSeclcx]) (d+ex2)5/2 (a+bArcSeclcx])
+ _
3e? 5 e?

2bcd5/2xAr‘cTan[@] b (15 c*d*-10c’de-9e?) xAr‘cTanh[@}
Vd A -1+c2x? c+/d+e x?
+

15 e? 1/ c? x? 120 c* e3/2 1/ c? x?

Result (type 6, 628 leaves):

3 4 42 2 2 1 1 2,2 ex2
bd x> | (15¢*d’-10c*de-9e?) AppellF1[1, =, —, 2, *x?, - ——|
22 2 2 d
X 1 3 1 d 3 1 1 d
(c d AppellF1[2, =, =, 3, , - ——| -eAppellF1[2, =, —, 3, -—]|+
2 2 c? x? e x2 2 2 cZ x? e x?

11 1 d
4 AppellFi[1, =, —, 2, , -
2 2 c? x? ex

2
1 1
((10c“de2x2+9c2e3x2+c6d2 (16d-15ex?)) AppellF1[1, =, —, 2, A®x?, - — | +
2 2 d

1 3 . e x?
~eAppellF1[2, =, =, 3, 2x%, - —| +
272 d

4 c®d?x?

3 1 e x?
c?dAppellFi[2, =, =, 3, *x?, - —| ]J /

2 2 d

1 1 1 d
[60c3e(1+c2x2) \Jd+ex? |-4c?ex?AppellFl|1, =, =, 2, y -]+
202 c? x? e x?
2 d AppellF1|2 12, i} AppellF1[2 2t i]
C ppe J 2) 2) ) czxz)iexz 7e ppe 3 2’ 2) 3 CZXZ 7eX2

exX

SN I

1 1 3 3
4dAppellFi[1, =, =, 2, X%, -
2 2

e x? 3 1
x? » =5 3, 2x%, - ——| +c*dAppellF1(2, =, =, 3, Zx?, - ——|
d 2 2 d

—eAppellFl[Z,

N |

1- x(9e+c2(7d+6ex2))+

;\/dJrexz 8ac’ (-2d*>+dex’+3e’x*) -be

120 c3 e? c? x?

8bc® (-2d*+dex?+3e?x*) ArcSec[cx]
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Problem 113: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

JX\/d-%—EXZ (a+bArcSec[cx]) dx

Optimal (type 3, 195leaves, 9 steps):

bx-1+c2x2 v/d+ex? (d+ex2)3/2 (a+bArcSec[cx])
- +

+

6 c \/ c? x? 3e
bcd3/2xAr‘cTan[@ b (3 c2d+e) xAr‘cTanh[ﬁ L
Vd A -1+ x? c+/d+ex?
3e/c?x? 6c2e c?x?

Result (type 6, 548 leaves):

1 1 1 e x2
~|lbd |1- x> | (3c®d+e) AppellFl[1, —, =, 2, X, - ——|
c? x? 2 2 d
, 13 1 d 301 1 d
(c d AppellF1[2, =, =, 3, , - ——| -eAppellF1[2, =, —, 3, -+
2 2 c? x? e x? 2 2 c? x? e x?
1 1 1 d 2 2,2 4 2
2 AppellFi|1, =, —, 2, -——] [(-2c?e?xX?+2c*d (2d-3ex?))
2 2 c? x? e x?
1 1 x2 1 3
AppellF1[1, =, =, 2, ¢ x?, - —— | +c*dx® |-eAppellF1[2, =, =,
2 2 d 2 2
e x? 3 1 e x?
3, 2x%, - ——| +c*dAppellF1[2, =, =, 3, > x?, - —] ]] /
d 2 2 d
2,2 2 2 2 1 1 d
3c(-1+c?x?) \Jd+ex? |-4c?ex? AppellFl[1, —, =, 2, -—]
2 2 c? x? e x?
c?d AppellF1|2 12,5 2 i} e AppellF1[2 SR i]
pp B 2’ 2’ )CZXZJ_exz - pp B 2) 2) B CZXZ)_eXZ
1 1 e x?
[4dAppellF1[1, =, =, 2, %, -] 4%
2 2 d
1 3 , ., ex? 5 3 1 , ., ex?
-eAppellF1[2, =, =, 3, ?x?, - ——| +c>dAppellFi[2, =, =, 3, ZX?, - ]
2 2 d 2 2 d

P X+2ac (d+ex2)+
c’x

2bc (d+ex®) ArcSec[c x]

| 29
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Problem 119: Unable to integrate problem.

dx

J\/d+ex2 (a+bArcseccx])

x4

Optimal (type 4, 328 leaves, 11 steps):

2bc (c?d+2e) Vo1+e2x2 Jdrex?

+

9dc2x?
bcvV-1+c2x? VJd+ex? (d+ex?)’? (a+bArcSec(cx])
9x2+/c2x? ) 3dx3 )
(Zbc2 (c2d+2e) x\/l—czx2 \/d+ex2 EllipticE[ArcSin[cx], —i] /

e x?
9d\/c2x2 \/—1+c2x2 1+ +
d

2
b(c®d+e) (2c?d+3e) x\/1-c*X? 1+e;( EllipticF[Ar‘cSin[cx},—zi]/
csd
(Qd\/czx2 \/—1+c2x2 \/d+ex2

Result (type 8, 25leaves):
J\/d +ex? (a+bArcSec[cx])

4

dx
X

Problem 120: Unable to integrate problem.

dx

j\/d+ex2 (a+bArcsec[cx])

x6

Optimal (type 4, 453 leaves, 12 steps):
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bc(24c*d?+19c?de-31e?) Vo112 x? VJd+ex?

+

225d%2+/ c? x?
bc(12c2d-e) V-1+c2x2 Vdrex? bcV-1+c2x? (d+ex?)??
N _
225d x? /2 x? 25d x*+/ c? x?
(d+ex?)*? (a+bArcseccx]) 2e (d+ex?)*? (a+bArcSec(cx])
N _
5dx° 15d? x3
. . . e
(bc2 (24c*d*>+19c’de-31¢?) x\/l—czx2 \/d+ex2 EllipticE[ArcSin[cx], —T})/
c-d
2 2,2 2,2 eX2
225d \/cx \/—1+cx 1+ +
d

2
b(c*d+e) (24c*d*+7c*de-30e*) x/1-c*x> |1+ e; EllipticF[ArcSin[cx], - ——

e
c%d

(225d2\/c2x2 \/—1+c2x2 \/d+ex2

Result (type 8, 25leaves):
J\/d +ex? (a+bArcSec[cx])

6

dx
X

Problem 121: Result unnecessarily involves higher level functions.

Jx3 (d+ex2)3/2 (a+bArcSec[cx]) dx

Optimal (type 3, 374 leaves, 12 steps):

b (3c“d2—38c2de—25e2>X\/—1+c2x2 \d+ex?

560 c° e \/c? x?
b (13c2d+25¢e) x\/-1+c2x? (d+ex2)3/2 bx+/-1+c?x2 (d+ex2)5/2
840 c3 e/ c? x? 42 cec? x?
d(d+ex2)5/2 (a+bArcSeclcx]) (d+ex2)7/2 (a+bArcseclcx])

+ _
5 g2 7 e2

2bcd7/2xAr‘cTan[@] b (35c®d®-35c*d2e-63c2de?-25¢e?) xAr‘c:Tanh[E

Vd A -1+c2x? c+/die x?
+

| 31

1/

35e2+/c? x? 560 cb e3/2 1/ c? x?
Result (type 6, 679 leaves):
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1 e x?
bd [1-—— x> | (35¢c®d®-35c*d’e-63c’de’ -25¢€%) AppellFl[1, —, —, 2, X2, - —— |
c?x
R 1 3 1 d 3 1 d
(c d AppellF1[2, =, =, 3, , - ——| -eAppellF1[2, =, —, 3, , - — |+
202 2 x? e x? 2 2 c? x? e x?
4 AppellF1[1 N i]
pp JzJ 2) B CZXZ,_eXZ
((35 c*d?e?x?+63c*de®x? +25c?e* x? + c®d® (32d-35ex?)) AppellFi[1, —,
2
1 , , ex? g 13 2 1 3 , , ex?
=, 2, %%, - ——] +8c®dx? |-eAppellF1[2, —, =, 3, X3, - —| +
2
5 3 1 , ., ex?
c?dAppellFi[2, =, =, 3, X%, - —| /
2 2
1 1 1 d
[280 ce(-1+c?x?) \/d+ex? (—4c2ex2Appe11F1[1, =, 5,02, s -]+
2 2 c? x? e x?
2 d AppellFi1|2 12, ——] - eAppellF1]2 3, i]
c ppe ) 21 2) JCZXZ _eX _e ppe ) ) B J C2X2J_exz
e x?
[4dAppellF1[1, , =, 2, c2x?, - |+
d
5 1 3 , , ex? 5 3 1 , ., ex?
X —eAppellFl[Z, —, —, 3, Cc°Xx5, —7] +C dAppellFl[Z, —5 —» 3, C y - ] -
2 2 2 2
1
—————/d+ex® |48ac® (2d-5ex?) (d+ex2)2+

1680 ¢’ e?

X (75e2+2c2e (82d+25ex2) +c? (57d2+106dex2+40e2x4)) +

c? x?

48bc® (2d-5ex?) (d+ex2)2Ar‘cSec[cx]

Problem 122: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

Jx (d+ex2)3/2 (a+bArcsec[cx]) dx

Optimal (type 3, 262 leaves, 10 steps):
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40 c3+/ c? x? 20 c/c?x
3[d+ex2 }

5/2 b cd®2 xArcTan|
(d+ex?)”* (a+bArcSec[cx]) NI

+
5e 5e+c?x

b (15c*d*+10c*de+ 3e2) xAchanh{m]

c+/d+e x?

b(7c2d+3e) xvV-1+c2x2 /drex? bxy/-1+c2x? (d+ex2)3/2
N

2

2

40 c* e V2 x?

Result (type 6, 604 leaves):

1 1 1 ex
bd |1- x> |- (15c*d*>+10 > de +3e?) AppellFl[1, —, =, 2, > X%, - ]
2 x2 2 2 d

2 d AppellF1|2 L2, 2 d | - e AppellFi|2 > 1,3, d ]

e I k) -—_|-e e y Ty T y T
(c PP T2 2’ 2x?’ ex? PP 2702777 a2y e x? '

1 d

——] (40c4dezx2+12c2e3x2+4c6d2 (—8d+15ex2))

)
c? x? e x?

3 e x?
y o 3) CZXZ; _—] -
2

1 1
AppellFi[1, =, —, 2,
272

1 1 e x?
s s 2, X, - ——] +8c®d*x? (eAppellFl[z,
d

AppellFi|1, N
11%

L e2ay2 11
4 c?ex?AppellFi(1, —, —, 2,
202

N =

2,2

1 ex
> 3,C Xin]
2

c?d AppellFi|2,

[20C3 (—1+c2x2) A/ d+ex?

X 1 3
c*dAppellFi[2, =, =, 3,
202

N w

2 1 3 2
x? |-eAppellF1[2, —, =, 3, A2x?, - ——
2 2
1
; A/ d+ex? 8ac3(d+ex2)2—be
40 c’ e

8bc? (d +ex2)2ArcSec[c x]

Problem 129: Unable to integrate problem.

(d+ex?)*? (a+bArcSec[cx])

dx
j x®




34 | Mathematica 11.3 Integration Test Results for 5.5.1 u (a+b arcsec(c x))”~n.nb

Optimal (type 4, 416 leaves, 12 steps):

bc (8c4d2+23c2de+23e2) V-1+c2x2 VJdrex?2 4bc (c2d+2e> Vo1+e2x2 Jdrex?

+ +
75d+ c? x? 75 x%2 1/ c? x?
bcv-1+c2x? (d+ex?)?? (d+ex?)®? (a+bArcSec[cx])
25 x*+/ c? x? 5d x>
e
(bc2 (8c*d*+23c*de+23¢e?) x\/l—czx2 \/dJrex2 EllipticE[ArcSin[cx], —T] /
c-d

e x?
75d\/c2x2 \/—1+c2x2 1+ +
\ d

2
b(c*d+e) (8c*d*+19c*de+15€%) x~/1-c*x? 14 2% EllipticF[ArcSin[cx},—i]/
d

c2d

(75dJc2x2 \/—1+c2x2 \/d+ex2

Result (type 8, 25leaves):

(d+ex?)*? (a+bArcsec(cx])
J dx

X6

Problem 130: Unable to integrate problem.

(d +ex2)3/2 (a+bArcSeclcx])
J dx

x8

Optimal (type 4, 554 leaves, 13 steps):
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bc (240 c®d® + 528 c*d? e + 193 c2d e? - 247 &3 Vo1+e2x? VJdrex?

+

3675d2 /2 x?
bc(120c*d? +159c2de-37e?) V-1+c2x? /d+ex?
3675d x2 V2 x? ’
bc(30c2d+11e>\/m(dJrexz)g'/2 bcx/m(dJrexz)S/2
1225d x* \/c2x2 + 49dx5+/c2x?
(d+ex?)*? (a+bArcsec(cx]) . 2e (d+ex?)>? (a+bArcSec[cx]) i
7 dx’ 35d2 x°

(bc2 (240c6d3+528c“d2e+193c2de2—247e3>x\/l—czx2 \/d+ex2

e
EllipticE[Ar‘cSin[c x], —2—})/ 3675 d? \/cz x2 \/—1+c2 x2
c-d

2b (c2d+e) (120c6d3+2@4c4d2e+17c2de2—105e3) xA/1-c?x?

e
EllipticF[ArcSin[cx], 72—} /(3675d2 \/czxz \/—1+c2x2 \/d+exz
c-d

Result (type 8, 25leaves):

dx

J(d+ex2)3/2 (a+bArcsec[cx])
8

X

Problem 131: Result unnecessarily involves higher level functions.

st (a+bArcSeccx]) ;
X

Vd+ex?

Optimal (type 3, 321 leaves, 11 steps):
b(19c*d-9e) xV-1+c2x? Vd+ex? bxV-1+c2x2 (d+ex2)3/2

+

120 c3 e? /2 x? 20ce?/c?x?
d>~/d+ex? (a+bArcSec(cx]) 2d (d+ex?)*? (a+bArcSeccx])
- +
e3 3e3

52 8bcd5/2xAr‘cTan[@
(d+ex?)>"* (a+bArcSec[cx]) NEV T
+ _

5e 15e3+/c? x?

b (45c*d?>-10c?de+9e?) xAr‘cTanh[ﬁ L ]

c+/d+ex?

120 c* e®/2+/c2 x?
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Result (type 6, 629 leaves):

1 1 1 e x?
-|lbd |1- x> | (45c*d®-16c*de+9e®) AppellFl[1, —, =, 2, *x*, - ——|
22 2 2 d
R 1 3 1 d 31 1 d
(c dAppellFi[2, =, =, 3, , - ——] -eAppellF1[2, =, —, 3, s - |+
2 2 c2x?  ex? 2 2 cx?  ex?
1 1 1 d 4 2 2 2 A3 2 6 42 2
4 AppellFi[1, =, =, 2, ,-——] |(1ec*de?x? -9 c?e*x? + c®d? (64d - 45ex?))
2 2 c? x2 e x?
1 1 e x? 1 3
AppellF1[1, —, =, 2, ¢*x?, - ——| +16 c®d*x? |-e AppellF1[2, —, =,
2 d 2 2
e x? 3 1 e x?
3, x?, - ——| +c2dAppellF1[2, =, =, 3, *x?, - —] ]] /
d 2 2 d
1 1 1 d
[69 e? (-1+c*x%) /d+ex? [-4c?ex?AppellFl[1l, —, —, 2, s -]+
2 2 c? x? e x?
2 d AppellF1[2 12, 2 i} AppellF1[2 2,15, 2 i]
C ppe ) 2) 2) ’CZXZ,_eXZ _e ppe 3 2J 2) B CZXZJ_exz
2,2 eX2 2
4dAppellFl[1, —, =, 2, X%, - ——] +x
d
1 3 , , ex? 5 3 1 , , ex?
—eAppellFl[Z, —, —, 3, x5, —7] +C dAppellFl[Z, —, —, 3, X%, —7]
2 2 2 2 d

1
————+/d+ex?® |8ac3 (8d2—4dex2+3e2x4) +be

120 c3 e3

(—9e+c2 (13d—69x2)> +

8bc? (8d°-4dex®+3e®x*) ArcSec[c x]

Problem 132: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

dx

Jx3 (a+bArcsec[cx])
Vd+ex?
Optimal (type 3, 225leaves, 10 steps):
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N
2
6cec?x? e

bxvV-1+c2x? Jd+ex? dVd+ex? (a+bArcSec(cx]) (d+ex?)’? (a+bArcSec(cx])

3e?
2bcd3/2xAr‘cTan[@ b(3c2d-e) xAr‘cTanh[ﬁ “Lectx?
Vd A -1+c2x? c+/drex?
+
3e2 C2 XZ 6C2 e3/2 CZ XZ
Result (type 6, 555leaves):
1
bd - x3
c? x?
5 1 1 , , ex? 5 1 3 1 d
(3c*d-e) AppellFil[1, =, =, 2, 2x?, - —| (c dAppellFi1[2, =, =, 3, » -]
2 2 d 2 c2 x? e x?
3 1 1 d 1 1 1 d
eAppellFi[2, =, =, 3, , - ——] | +4AppellFi[1, =, =, 2, , -
2 2 c? x? e x? 2 2 c? x? e x?
2 A2 2 4 2 1 1 2,2 eXZ 4 2
(c?e?x?+c*d (4d-3ex?)) AppellF11, —, —, 2, ®x?, - ——] +c*dx* |-eAppellF1|
2 2 d
1 3 , , ex? 5 3 1 , , ex?
2, -, —,3,cC x,—7}+c dAppellFl[Z, —, —, 3, C°X5, - ] /
2 2 d 2 2 d
1 1 1 d
3ce (-1+c?x?) \/d+ex? |-4c?ex?AppellFil, —, —, 2, y -]+
2 2 c2 x? e x?
2 d AppellF1|2 SO i} AppellF1[2 SO i]
C ppe JZJ 2) ,czxz)iexz -e ppe JZJ 2) chxz’iexz

11 , ,  ex
4dAppellFl[1, =, =, 2, 2x?, - —] +
2 2

Problem 133: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

Jx (a+bArcseclcx])
Vd+ex?

dx

Optimal (type 3, 132leaves, 9steps):

bc+/d xArcTan —laex 7 by ancTanh [ Yeo[aee
Vd+ex? (a+bArcSec[cx]) [ ] [

Nd A -14c2 X2 c+/d+ex? ]
+ ,
€ evc?x? Ve Ve x?

Result (type 6, 271 leaves):
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1 1 1 3 e-c?ex?
3b(c*d+e) [1- \Jd+ex? AppellFl[~, - =, 1, =, ————, 1-c?x?] /
c? x2 2 2 2 c%d+e
1 1

3 e-c?lex?
-3 (c2d+e) AppellFl[~, - =, 1, =, ————, 1-c*x*| +
2 2 2 c2d+e
5 3 1 5 e-c’ex?
2 (c*d+e) AppellF1[ =, - =, 2, =, ————
2 2 2 c2d+e
) Vd+ex? (a+bArcSec[cx])
.

e

cex

, 1-c2x? -

(-1+c2x)

5 e-clex?

3 1
eAppellFl| =, =, 1, =,
2 2 2 c2d+e

, 1-c2x?

Problem 139: Unable to integrate problem.

dx

Ja +bArcSec[cx]
x*Vd +ex?

Optimal (type 4, 362 leaves, 11 steps):
bc(2c2d-5e) V-1+c2x® Vd+ex? bcV-1+c2x2 Vd+ex?

9d?+/c?x? 9dx%+/c?x?
Vd+ex? (a+bArcSec[cx]) 2evd+ex® (a+bArcSec[cx])

+
3dx3 3d?x
e

]

(bc2 (2c*d-5e) x\/l—czx2 \/d+ex2 EllipticE |[ArcSin[cx], - 5
csd

2
9d2\/C2X2 \/71+C2X2 1+e;( +
2
2b (c*d-3e) (cPd+e) x\/1-c*X 1+e: EllipticF{Ar‘cSin[cx},—zi]/
ccd
(9d2\/c2x2 \/—1+czx2 \/d+ex2

/

Result (type 8, 25leaves):
a+bArcSec[cx]
J dx

x*\Vd+ex?

Problem 140: Unable to integrate problem.

Ja +bArcSec[cx]
x®/d+ e x?
Optimal (type 4, 1006 leaves, 32 steps):

dx
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8bce2/-1+c?x2 \Jd+ex2 4bce(2c?d+e)V-1+c2x? /d+ex?
15d3 V2 x? 45 d3 /2 x2
bc(8c*d?+3c2de-2e2)\/-1+c2x? Vd+ex?
75 d3 V2 x?
bcvV-1+c2x2 Vd+ex? 4bceV-1+c2x2 Vd+ex?
25d x4/ c2x? 45d2x2\/c2x?
bc<4c2d+e)\/—1+c2x2 Vd+rexr  Ad+ex? (a+bArcseclcx])
75d2x2 /2 x? . 5dx°
4e\/m(a+bAr‘cSec[cx}) 8e2\/m(a+bAr‘cSec[cx])

15 d? x3 15 d3 x

+

+

+

+

8bc2e?xV1-c?x? \/d+ex? EllipticE[ArcSin[cx], - =]

15d3Vc2x2 V/-1+c2x? 14+ &

(4bc2e (2c2d+e)xJ17c2x2 \/d+ex2 EllipticE |[ArcSin[cx], 7%] /
ccd
45d3\/c2x2 \/—1+c2x2 -
(bc2 (8c4d2+3c2de—2e2)x\/l—czx2 \/d+ex2 EllipticE[ArcSin[cx], —Zi] /
c-d

75d3\/c2x2 \/—1+c2x2

bc? (8ctd-e) (c2dre) x\/1-c2x?
(75d2\/c2x2 J—1+c2x2 \/d+ex2
8bc2e(c2d+e)x\m 1+e;(2 EllipticF[Ar‘cSin[cx},—i}/
(45d2\/c2x2 \/—1+c2x2 \/d+ex2
8be? (c2d+e)x\m 1+ 2% EllipticF[Arcsin[ch-i]/

d c2d

(15d3\/c2x2 \/—1+c2x2 \/d+ex2

e
EllipticF[ArcSin[cx], - —| /
c%d

+

2

| 39



40 | Mathematica 11.3 Integration Test Results for 5.5.1 u (a+b arcsec(c x))”~n.nb

Result (type 8, 25leaves):
a+bArcSec[cx]
J dx

x8+/d+ex?

Problem 141: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

st (a+bArcseccx]) 4
X

(d+ex2>3’/2

Optimal (type 3, 252 leaves, 10 steps):

bxV-1+c2x2 Vd+ex? d?(a+bArcSeclcx])

6ce?c?x? e3/drex?
2d"/d+ex? (a+bArcSec(cx]) (d+ex?)?? (a+bArcSec(cx])
e3 " 33 -
8bcd3/2xArcTan[@] b(9c2d-e) xAr‘cTanh[@}
e cJdrext
3e3+/c? x? ' 6 c2e5/2+/c2 x2

Result (type 6, 587 leaves):
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1

bd - x3
c2X2
5 1 1 , , ex? 5 1 3 1 d
(9c*d-e) AppellFl[1, =, =, 2, ¢2x?, - —| (c dAppellFi1[2, =, =, 3, , - ] -
2 2 d 2 2 c? x? e x?
e AppellF1|2 301, 1t 4 || +4AppellFi[1 11, 1 4 ]
pp ) 2_‘ ZJ 3 CZXZJ_eXZ + pp ) 2) 2.’ B CZXZ,_eXZ
2 A2 2 4 2 1 1 2,2 eXZ 4 2
(c?e?x*+c*d (16d-9ex ))AppellFl[l, =, =, 2, Ax%, - ——| +4c*dx? |-eAppellFl]
2 2
1 3 e x? 3 1 e x?
2, =, =, 3, 2x?*, -——| +c?dAppellFi[2, =, =, 3, 2%?, - ] ]) /
2 2 2 2 d
1 1 1 d
3ce’ (-1+c?x*) \Jd+ex® |-4c?ex®AppellFl[1, —, —, 2, s m ]+
2 2 c? x? e x?
2 d AppellF1|2 12, i} AppellF1[2 2,1, 2 L]
c ppe ) 2) 2) B c2X2’7eX2 7e ppe 3 2’ 2) B CZXZ 7eX2
11 , ., ex?
4dAppellFl[1, =, =, 2, X%, - ——| +
2 2
, 1 3 , ., ex? 5 3 1 , ., ex?
X —eAppellFl[Z, —, —, 3, x5, —7] +C dAppellFl[Z, —, —, 3, C°X°, - ] +
2 2 2 2 d

1

6ce3/d+ex?

2bc (8d*+4dex®-e?x*) ArcSec[c x]

Problem 142: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

Jx3 (a+bArcseclcx]) ;
X

(d+ex2>3/2

Optimal (type 3, 157 leaves, 9 steps):
d (a+bArcSec[cx]) +d+ex? (a+bArcSec[cx])

* +
e drex’ o
2bc \/? X ArcTan [ @} b x ArcTanh [ \/? ~1+c2 x? }
e?+/c?x? 03/2 /2 x2

Result (type 6, 326 leaves):
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1

-||2bcd - x3
c? x?
R 11 1 d , 11
- [(Zc AppellFi[1, =, =, 2, y -] /(4c e x? AppellF1[1, —, —,
2 2 c? x? e x? 2 2
! i] 2 d AppellFi[2 SO g L]
Ty’ ex? € ppe P27 27T e’ ex2 :
3 1 1 1 1 , , ex?
eAppellF1[2, =, =, 3, y - ——] ] +AppellFi[1, =, =, 2, X2, -—]/
2 2 c? x? e x2 2 2 d
1 1 , ., ex? 5 1 3
4dAppellFl[1, =, =, 2, x?, - ——] +x? | -eAppellF1[2, =, =, 3,
2 2 2 2

x? 3 1 e x?
c?x?, - ——| +c2dAppellF1[2, =, =, 3, 2x?, - —|
d 2 2

e(—1+c2x2) \/m) . (2d+ex2> (a+bAr‘cSec[cx})
e2d+ex?

Problem 143: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

dx

Jx (a+bArcseclcx])

<d+ex2)3/2

Optimal (type 3, 80leaves, 4 steps):

b chr‘cTan[@
a+bArcSec[cx] Vd A -1+ x?
eVd+ex? \d e x2

Result (type 6, 190 leaves):

1
; x> AppellF1[1,

N |

1 1 d
y 2) y - ] /
2 c? x? e x?

1 1 1 d 1 3
[(—1+c2 X?) A/ d+ex? (4c2ex2AppellF1[1, -, =, 2, , - ——| -c?dAppellFi[2, =, =,
272 c2x?  ex? 22
1 d 3 1 1 d a+bArcSec[cx]
3, , - ——| +eAppellF1[2, =, —, 3, y - ) -
c? x? e x? 2 2 c? x? e x?

evd+ex?

Problem 149: Unable to integrate problem.
ja+bAr‘cSec[c x]

x2 (d+ex2)3/2

dx
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Optimal (type 4, 274 leaves, 10 steps):

bcvV-1+c2x2 V/d+ex2 a+bArcSec[cx] 2ex (a+bArcSec[cx])

d?/c? x? dx+/d+ex? d?+/d+ex?
be2xV/1-c2x2 V/d+ex? EllipticE[ArcSin[cx], - fd]
C

2
d2vV/e2x2 -1+ c2x? 1+%

b(c2d+2e) xV1-c2x? |1+ EllipticF|Arcsin(cx], - 5]
C

d2vV/e2x2 V-1+c2x2 \/drex?

Result (type 8, 25leaves):
a+bArcSec[cx]
J dx

x2 (d+ex2)3/2

Problem 150: Unable to integrate problem.

a+bArcSec[cx]
J dx

x4 <d+ex2)3/2

Optimal (type 4, 701 leaves, 25 steps):
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2bc(c?d-e)V-1+c2x? Vd+ex? 4bceV-1+c2x® VJd+ex2 bcV-1+c2x2 Vd+ex?
- +

9d3/c2x? 3d3/c2x? 9d2x2+/c2x2
a+bArcSec[cx] 4e(a+bArcSec[cx]) 8e?x (a+bArcSec[cx])
+ + -
3dx3+Vd+ex? 3d2x+/d+ex? 3d3/d+ex?
e
(Zbc2 (c*d-e) x\/l—czx2 \/d+ex2 EllipticE|[ArcSin[cx], —2—] /
c-d

e x2

9d3\/c2x2 \/—1+c2x2 1+

4bclexV1-c2x2 VJd+ex? EllipticE[Ar‘cSin[cx], —L]

cd

3d3V/e2x2 -1+ c2x? 1+ETXZ

2
bc? (2c?d-e) x/1-*x* |1+ e;< EllipticF |[ArcSin[cx], —zi] /
c-d
(de\/czx2 \/—1+c2x2 \/d+ex2

4bc2exV1-c2x? 1+'3d—"2 EllipticF[ArcSin[cx], —i}

3d2/c2x2 V-1+c2x?2 Jdrex?

8beZx\1-c2x> [1+ edi EllipticF [ArcSin[cx], - =]

3d3Ve2x? V-1+c2x2 \/drex?

Result (type 8, 25leaves):
Ja +bArcSec[c x]

x4 <d+ex2)3/2

dx

Problem 151: Result unnecessarily involves higher level functions.

st (a+bArcseccx]) ;
X

(d+ex2>5/2

Optimal (type 3, 244 leaves, 10 steps):
bcdxV-1+c2x? d? (a+bArcSec[cx]) 2d (a+bArcSec[cx])
- +
3e? (2d+e) V2 x2 Vdrex? 3e (d+ex?)®? e3\/d+ex2
8bcﬁxArcTan[@} be,ﬂcTanh[@@}
\d A/ -1+c? x? CW

XZ e5/2 c2 XZ

+

Vd+ex? (a+bArcSeccx])

3

+
e
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Result (type 6, 417 leaves):

s 11 1 , 11 1 d
(8c AppellF1[1, =, =, 2, , - /(4c e x? AppellF1[1, =, =, 2, ,-—| -
2 2 c? x? e x? 2 2 c? x? e x?
. 1 3 1 d 3 1 1 d
c?dAppellF1(2, =, =, 3, , - ——| +eAppellF1[2, =, —, 3, - -
2 2 c? x? e x? 2 2 c? x? e x?
1 1 , , ex? 1 1 , , ex?
3AppellFi[1, =, =, 2, ¢ X3, - ——] / 4dAppellFl[1, —, =, 2, X3, - —| +
2 2 d 2 2 d
1 3 e x?
x? | -eAppellF1[2, —, =, 3, x>, - ——| +
2 2
2 3 1 2,2 eXz 2 2,2 2
c dAppellFl[Z, =, =, 3, c?x?, ] / 3e (—1+c x>x/d+ex +
2 2

b(c*d+e) (8d*+12dex®+3e®x*) ArcSec|[cx] /

(3e3 (c?d+e) (d+ex2)3/2)

Problem 152: Result unnecessarily involves higher level functions.
Jx-” (a+bArcSeclcx])

(d+ex2>5/2

dx

Optimal (type 3, 163 leaves, 7 steps):

bexy-1+c2x? d (a+bArcSeccx])
. _
3e(c2d+e>W\/d+ex2 ?:ez(d+ex2>3/2
2bchr‘cTan[@}
a+bArcSec[cx] Vd A -1+ x?
e2+/d+ex? 3+/d e2+/c2 x?

Result (type 6, 269 leaves):
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S appellfFif1, =, =, 2, — i]
- X ppe [:21 2: ,czxz’iexz /
3e (-1+c?x?) \/d+ex? |4c?ex?AppellFl[1, 1, 1, 2, ! ,—i}—
202 2 x? e x?
c?d AppellF1|2 13 3 ! -——] +eAppellF1[2, =, =, 3 = —L] +
T27 27 7 e’ ex 2727 7 a2’ ex?
bce [1- ! x (d+ex*) -a(c*d+e) (2d+3ex®) -b (c*d+e) (2d+3ex2)Ar'cSec[cx]/
c? x?

(3e2 (c?d+e) (d+ex2)3/2)

Problem 153: Result unnecessarily involves higher level functions.

dx

JX (a+bArcSeccx])

<d+ex2)5/2

Optimal (type 3, 138 leaves, 5steps):

bchrcTan[@}
bexV-1+c?x? a+bArcSec[cx] Vd A 142
3d (c2d+e) Vc?x2 Vdrex? 3e(d+ex?)?? 3d32e+/c2x?

Result (type 6, 255leaves):

R 1 1 1 d
- x3 AppellFi(1, =, —, 2, y -] /
2 2 c2 x? e x?
1 1 1 d
3d (-1+c*x?) \Jd+ex? |4ac?ex?AppellFl[1, =, =, 2, ; 2,-—2}-
2 2 Ccc X e X
2 d AppellF1|2 12, ——] +eAppellF1[2, =, =, 3 ! i]
C ppe Jz) 2: :CZXZJ*eXZ + € Appe J2J 2) ,czxz,iexz +

-ad (c*d+e) -bce x (d+ex?) -bd (c*d+e) ArcSec[c x] /

c? x?

(Bde (c?d+e) <d+ex2)3/2)

Problem 159: Unable to integrate problem.

a+bArcSec[cx]
J dx

(d+ex2)5/2

Optimal (type 4, 296 leaves, 10 steps):
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bcex?y/-1+c2x2 x (a+bArcSeccx])
+ +
3d? (c2d+e) Vc2x? Vd+ex? 3d (d+ex?)??

2 x (a+bAr‘cSec[c x]) bc2xV1-c2x? /d+ex? EllipticE[Ar‘cSin[cx], —L}

cd

3d2+/d+ex?
3d? (c2d+e) Verx® -1+ X 1+'3di2

2bx+V1-c?x? 1+edi EllipticF[Ar‘cSin[cx}, —%d]
C

3d2/e2x2 V/-1+c2x?2 /drex?

Result (type 8, 22 leaves):
a+bArcSec[cx]
J dx

(d+ex2)5/2

Problem 160: Unable to integrate problem.

a+bArcSec[cx]
J dx

x2 <d+ex2)5/2
Optimal (type 4, 631 leaves, 26 steps):
bcev-1+c2x? 4bce?x?/-1+c?2x?
- +
d? (c2d+e) Vve2x2 \/d+ex? 3d3 (c2d+e) V2 x2 A/d+ex?

bc(c2d+2e)/-1+c2x* Vd+ex? a+bArcSec[cx] 4ex (a+bArcSec[cx])

d® (c2d+e) V2 x? dx (d+ex?)?? 3d? (d+ex?)’?
8ex (a+bArcSec[cx]) 4bctex1-c2x? \/d+ex? EllipticE[ArcSin[cx], —i]
N _
3d3+d+ex? 5
3d° (c2d+e) Ve2x® -1+ X 1+ 8¢
2 (.2 22 2 - : __*® /
(bc (c d+2e>x\/1 c?x \/d+ex EllipticE[ArcSin[cx], czd]

e x?
d

d? (c2d+e)\/c2x2 \/—1+c2x2 1+

bc2xvV1-c2x2 |1+ ed_x2 EllipticF[ArcSin[cx], - =]

d2/c2x® V-1+c2x2 Jdrex?

8bex/1-c2x? 1+ed—XZ EllipticF [ArcSin[cx], - -]

cd

3d3Ve2x? V-1+c2x? Jdrex?
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Result (type 8, 25leaves):
a+bArcSec[cx]
J dx

x2 <d+ex2)5/2
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Summary of Integration Test Results

174 integration problems

A - 136 optimal antiderivatives

B - 6 more than twice size of optimal antiderivatives
C - 22 unnecessarily complex antiderivatives

D - 10 unable tointegrate problems

E - Ointegration timeouts



