Mathematica 11.3 Integration Test Results

Test results for the 50 problems in "5.5.2 Inverse secant functions.m"

Problem 14: Result more than twice size of optimal antiderivative.

ArcSec| 2|
Jix dx
X2

Optimal (type 3, 31leaves, 5steps):

XZ
Ar‘cCos[i] ArcTanh | 1—3—2}

- +
X a

Result (type 3, 93 leaves):

/—1+i—§x—Log[1— =]+ Log[1+ —2—]
Ar‘cSec[f] [-1:2 x 1%
- +
g 2 a2 X

Problem 17: Result unnecessarily involves higher level functions.
JAr‘cSec [ax"] 4

X

X

Optimal (type 4, 69 leaves, 7 steps):

i ArcSec[ax"]2 ArcSec[ax"] Log [1 4 @2iArcsec[ax] } i PolyLog [2, _ @2 iArcsec[ax] ]
- +

2n n 2n

Result (type 5, 60 leaves):

XN Hyper‘geometr‘icPFQ[{%, %, %}J {é 1}’ x? -
+ |ArcSec[ax"| + ArcSin|[ =] | Log[x]
an .

Problem 22: Result more than twice size of optimal antiderivative.

JAr‘cSec [a+bx] dx

Optimal (type 3, 37 leaves, 5steps):
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ArcTanh| [1- —1— ]

(a+bx)?

(a+bx) ArcSec[a+bx]

b b

Result (type 3, 121 leaves):

~1+a?2+2abx+b?x?
(a+bx)

x ArcSec[a+bx] -
(a+bx)?

1

aArcTan| }+Log[a+bx+\/—1+a2+2abx+b2x2]

/

v-1+a2+2abx+b?x2

(b\/—1+a2+2abx+b2x2

Problem 24: Result unnecessarily involves imaginary or complex numbers.

ArcSec[a + b x]
J— dx

X2

Optimal (type 3, 70leaves, 5steps):

2 b ArcTan [ V1+a Tan{%Ar‘cSec[mb x]l ]

b ArcSec[a+bx] ArcSec[a+bx] 1a
- - +

a X avi-a’
Result (type 3, 112leaves):

b |ArcSin| 1b | -

a+b X

ArcSec[a + b x]
- +
X a

Problem 25: Result unnecessarily involves imaginary or complex numbers.

dx

JAr‘cSec [a+bx]
3

X

Optimal (type 3, 125leaves, 7 steps):

b (a+bx) 1- 1
(@bx)*  p2 ApcSec[a + b x]
N _

2a(1—a2)x 2 a2

NETEY Tan“—Ar‘cSec [a+b x]w }

(1 -2 a2> b2 Ar‘cTan[
i-a

ArcSec[a+ b x]

2 x2 32 (1_a2>3/2

Result (type 3, 198 leaves):
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-1+a®+2abx+b? x?
1 bx (a+bx) (atb x)2 bzszr‘cSin[Lb]
- ( 7 +ArcSec[a+bx] + &=
2 X a(-1+a

1

a2 a2 <17az)3/2

122 (a+b x)?

4(-1+a)a?(1+a) [_MM_(awx) lzbbJ
i(-1+2a%) b*x’Log|

(-1+2a?) b?x ]

Problem 26: Result unnecessarily involves imaginary or complex numbers.

JAr‘cSec [a+bx]
4

dx
X

Optimal (type 3, 181 leaves, 8 steps):

b(a+bx) [1-—1 (2-5a%) b (a+bx) [1-—

(a+bx)? (a+bx)?

6a(1—a2)x2 6 a2 (17a2)2x .

) 4\ h3
b3 ArcSec[a+bx] ArcSec[a+bx] <2 >a‘+6a ) b* ArcTan 1
- +

[\/ﬁTanB—Ar‘cSec[mbx]} ]

333 3x3 3a3 (1_a2)5/2

Result (type 3, 241 leaves):

p [ -let:2abxubix (a*+abx-4a*bx+2b?x2-a? (1+5b2x2))

1 (a+b x)
6 a? (—1+a2)2x2

2 ArcSec[a + b x] ZbBAPCSi"{ﬁ] 1

X3 i a3 N a3 (17a2>5/2
12a% (-1+a2)? L(M+(a+bx) “1rati2abxb?x®
1-a2 (a+bx)?
i(2-5a*+6a*) b’ Log|

(2—5a2+6a4)b3x ]

Problem 27: Result more than twice size of optimal antiderivative.

in‘ ArcSec[a +bx]?dx

| 3
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Optimal (type 4, 381 leaves, 20 steps):

a+bx) [1-—1— ArcSec[a+bx]
ax (a+bx)? < ) (abx)?
_22 _ _
b3 12 b* 3 b*
3a2 (a+bx) [1- — — ArcSecla+bx] a(a+bx)® [1-—— ArcSec[a+bX]
(a+b x) (a+b x)
N _
b* b*
(a+bx)® [1-—1— ArcSec[a+bx]
(a+bx) a*ArcSec[a+bx]?
6 b* 4 b4
1 2i aArcSec[a+bx] ArcTan|e!Arcsecia-bx] |
= x*ArcSec[a+bx]?- -
4 b
41 a*ArcSec[a+bx] ArcTan|etAreseclasbxl| | 6973.bx] 3a2log[a+bx]
+ + +
b* 3 b* b*
ia PolyLog[Z, _j elArcSec[a+b x]} 2 i a3 PolyLog[Z, _i et ArcSec[a+bx]]
b4 i b4 N

i aPolylLog [2, i @l ArcSeca+bx] ] 21 a3 PolylLog [2, i @i ArcSec(a+bx] ]

b* b*

Result (type 4, 1141 leaves):
1

b4

ab®x® (2+ArcSec[a+bx]?+2a%ArcSec[a+bx]?) (_%_;)az) bSXSLOg[abe} (( 223 b
- +](-a-2a
2(a+bx)3(—1+ 8 )3 (a+bx)3(—1+ a )3

a+b x a+b x

X3 ((E—Ar‘cSec[a+bx}) (Log[l—ei (%—Ar‘cSeC[amX])] _ LOg[1+<ei (%7Ar‘c5ec[a+bx])]] _
2

IT+

7T
— - ArcSec[a + b x]

1 1
*ﬂLog[Tan[f
2 2

2

i PolyLog[Z, _et (%—APcSec[aerx])] —PolyLog[Z, ot (%—Ar‘cSec[awx])]))]/
a 3
((a+bx)3 1+ —(b3x3Ar'cSec[a+bx]2)/
a+bx
; 3 1 o1 4
{16 (a+bx)® -1+ Cos|~ArcSec[a+bx]| -Sin|[ = ArcSec[a+bx] | ) +
a+bx 2 2

(b*x* (-2 +2ArcSec[a+bx] -24aArcSec[a+bx] -3ArcSec[a+bx]?+
12 aArcSec[a+bx]%2-36 azAr‘cSec[a+bx}2))/

-1+

[48 (a+bx)?

1 1
Cos |~ ArcSec[a+bx]| -Sin|[ = ArcSec[a+bx] |
a+bx 2 2

!

(b x® ArcSec[a + bx}z)/
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|

a 3

1 1
Cos[—Ar‘cSec[aerx]] +Sin[—ArcSec[a+bx}]
a+bx 2 2

(b®x* (-2-2ArcSec[a+bx] +24aArcSec[a+bx] -3ArcSec[a+bx]?+

{16 (a+bx)? (71+

12 aArcSec[a+bx]? - 36 a* ArcSec[a + b x]?) )/

-1+

[48 (a+bx)?

1 1 2
Cos|~ArcSec[a+bx]]| +Sin|[ = ArcSec[a +bx] | ) +
2 2
.1 2es 1
ArcSec[a+bx] Sin[ = ArcSec[a+bx]] -6aArcSec[a+bx]?Sin|~ArcSec[a+bx] |

2 2
3
) N

1 1
ArcSec[a + b x] Sin[—Ar‘cSec[a + bx]} +6aArcSec[a+ bx]ZSin[—Ar‘cSec[a +bx] }
2

2
3
) N

a+bx)

b3 x3

|/

{12 (a+bx)? (-1+

1 1
Cos| ~ArcSec[a+bx]]| +Sin|[ = ArcSec[a +bx] |
2

a+bx)

b3 x3

|/

[12(a+bx)3(—1+ ab ]3
a+bx

1 o1
Cos| ~ArcSec[a+bx] | —Sln[;Ar‘cSec[a +bx]]
2

b3 x3

1 1
—6aSin[7ArcSec[a+bx}] +2ArcSec[a+bx] Sin[fAr‘cSec[aerx]] +
2 2

1 1
18 a®? ArcSec[a + b x] Sin[—Ar‘cSec[a +bx}] -3 aArcSec]a +bx}25in[—Ar‘cSec[a+ bx]] -
2 2

)/

1
6 a’ ArcSec[a+bx]?Sin|[ ~ ArcSec[a+bx] |

2
; a 3 1 1
(6(a+bx) -1+ Cos| = ArcSec[a+bx]] +Sin[ = ArcSec[a+bx] | ]+
a+bx 2 2
1 1
(b3x3 6asSin[~ArcSec[a+bx] | +2ArcSec[a+bx] Sin[ =~ ArcSec[a+bx]] +
2 2

1 1
18 a’ ArcSec[a +bx] Sin| ~ ArcSec[a+bx] | +3aArcSec[a+bx]?Sin|[ ~ArcSec[a+bx] | +
2 2

)/

1 1
Cos[—Ar‘cSec[aerx]} —Sin[;Ar‘cSec[aerx]}
2

1
6 a’>ArcSec[a+bx]?Sin|[ = ArcSec[a+bx] |
2

a 3

(6 (a+bx)® -1+

|

a+bx

Problem 31: Result more than twice size of optimal antiderivative.

ArcSec[a +bx]?
J dx

X

Optimal (type 4, 310leaves, 17 steps):
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1 ArcSec[a+b x] a e]‘lAr‘cSec[a+bx]
—] +ArcSec[a+bx]? Log[l— —} -
1-+/1-a2 1+v1-a2
a ei ArcSec[a+b x]
-21iArcSec[a+bx] PolyLog[2, ———— | -

1-vV1-a?

| +1iArcSec[a+bx] PolylLog[2, —e? Arcseclarbx] |,

) ae
ArcSec[a + b x] Log[l -

ArcSec[a+bx]? Log[1 + e?!Arcseciarbx] ]

a e]‘l ArcSec[a+b x]

1++1-a?
i ArcSec[a+b x] i ArcSec[a+b x] 1

} + 2 PolylLog {3, ] - = PolylLog [3, _ @2 iArcSec(a+bx] }

1-V1-a2 1+V1-a2 2
Result (type 4, 813 leaves):

2 i ArcSec[a + b x] PolylLog [2,

ae ae

2 Polylog|3,
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3 el Arcsecla+bx] ~1+vV1-2a? ) el Arcsec[a+bx]
—] +ArcSec[a+bx]? Log[1 +

- a2
4[ 1+q/1_a2 ) e]‘lAr‘cSec[a+bx]
Log

|+
\/ 2 a
a el Arcsec[a+bx] (1 + W) el Arcsec[a+bx]

ArcSec[a+bx]?Log[1- ———————| +ArcSec[a+bx]?Log[1-
1+

ArcSec[a+bx]?Log|1 ] -

a

4 ArcSec[a + b x] Ar‘c51n

]+

a

[y
|
V
N

<1+4/1_az ) @i Arcsec[a+bx]

a

4 ArcSec[a+bx] ArcSin|

]Log[l—

sl

—_—

a+b x (a+bx)?

| 1+\/1—a2)[ Loy [1- —2 ]
a+b x (a+bx)?

Log
\ﬁ a

_1+W)[1 P ]

ArcSec[a + b x]? Log[

4 ArcSec[a + b x] Ar‘c51n

—_—

a+b x (a+bx)?

1+4/1_a2)[ 1o o |1- 1 J

ArcSec[a+bx]?Log[1

a
~1+a (1 . m) [1 i [1- 1 J
a b (a+b x)
4 ArcSec[a+bx] ArcSin[ ———] Log[1 - ] -
2 a
a (eli ArcSec [a+b x] a (ejl ArcSec [a+b x]
2i ArcSec[a+bx] PolylLog|2, - | -21iArcSec[a+bx] Polylog[2, ———— ] +

1-a? 1+1-2a2
. 2 ArcSec (ash x a ejl ArcSec [a+b x]
i ArcSec[a +bx] Polylog|2, i larbx]] 2 Polylog[3, - ———— | +

-1++/1-2a?

a eiAr‘cSec[a+bx] 1 2 Arcs ]
2Polylog[3, =] - = Polylog |3, -e?!Arcsecia:bx]]
1441-a2 2

Problem 32: Result more than twice size of optimal antiderivative.

dx
2

JAr‘cSec [a+bx]2

X

Optimal (type 4, 244 leaves, 12 steps):
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bArcSec[a+bx]? ArcSec[a+bx]?

a X

3 el Arcsec[a+bx]

2ibArcSeca+bx] Log[1-

3 et Arcsec[a+bx] ]

2ibArcSec[a+bx] Log[1-

1-+/1-a? 144/ 1-a2
avil-a? aVvi1-a?

i Arcsec[a+b x| } i Arcsec|asbx]| ]

2bPolylog|2, 2¢ 2bPolylog|2, 2¢

1-+/1-a? 1+4/1-a%
avi-a? avi-a?

Result (type 4, 686 leaves):

1| (a+bx) ArcSec[a+bx]?

- +

a X
(-1+a) Cot[2ArcSec[a+bx]]
2b [2ArcSec[a+bx] ArcTanh| 2 ] -
V-1+a? V-1+a?
1 (1+a) Tan| 2 ArcSec[a +bx] |
2Ar‘cCos[f} Ar‘cTanh[ 2 } +
a -1+a?
1 (-1+a) Cot[>ArcSec[a+bx] |
ArcCos[ =] - 2 i ArcTanh| 2 ]+
a V-1+a?
(1+a) Tan[ % ArcSec[a+bx] | me—i—jArcSec[amx]
2 i ArcTanh| 2 || Log| ] +
m \/—\/— a+bx
1 (-1+a) Cot|>ArcSeca+bx] |
ArcCos| =] + 21 |ArcTanh| 2 | -
a N-1+va?
ArcTan| (1+a) Tan[iAr‘cSec[a+bx]} Log[megmrcsﬁ[awx] N
A/ -1 2
o V2 Va a+bx

1
ArcCos[ =] - 2 i ArcTanh|

a V-1+a?

(1+a) Tan[iAr‘cSec[aerx]] J

1
Log| -i+Tan[ = ArcSec[a+bx] |

2
[a[—1+a+x/—1+a Tan| Ar‘cSec[a+bx1] J}—

1+a (11+11a+ -1+ a? )

|/
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1
ArcCos| =] + 2 i ArcTanh|

(-1+a) (*]i*]'laer] (mTan[%ArcSec[amx]}

{a [—1+a+mTan[§Ar‘cSec[a+bx}] )}+

-Polylog|2, [(1-1@) (1-a+mTan[§ArcSec[a+bx]}
(a (-1+a+mTan[§ArcSec[a+bx]} ]]+

PolyLog|2, ((1+jm) [1-a+mTan[§ArcSec[a+bx]}

(1+a) Tan[iAr‘cSec[a+bx]] J

Log |

|/

i

|/

|/

[a (71+a+«/71+a2 Tan[%Ar‘cSec[a+bx]]))})

Problem 33: Unable to integrate problem.

JXZ ArcSec[a+bx]3dx

Optimal (type 4, 494 leaves, 25 steps):
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(a+bX) ArcSec[a+bx] 31iaArcSec[a+bx]?2

+

b3 b3
3a(a+bx) [1- —2— ArcSecla+bx]? (a+bx)? [1-—2— ArcSec[a+bx]?
(a+b x) (a+b x)
- +
b3 2 b3
a®ArcSec[a+bx]® 1 i ArcSec[a+ b x]2ArcTan|e!Arcsec(asbx] |
+ = x3ArcSec[a+bx]3+ "
3 b3 3 b3
, ArcTanh| [1- —1— ]
6 i a® ArcSec[a + b x]2 ArcTan [e! Arcsec(a-bx] | (atbx)
b3 ) b3 "
6aArcSec[a+bx] Log[1+e2iArcseclabxl ] j ApcSec[a+bx] Polylog[2, -i elArcsecia+bx]|
b3 ) b3 B
6 i a2 ArcSec[a+b x] Polylog[2, -1 e?Arcseciasbx] ]|
b3 '
i ArcSec[a+bx] Polylog[2, i etArcseclasbxl| 6 a2 ArcSec[a + b x] PolylLog[2, i elArcsecla+bx]]
o + . _
31 aPolylog [2, _ @2 iArcsec(a+bx] } PolylLog [3’ _ i elArcsecfa+bx] ]
b3 : b3 :
6 a2 PolyLog [3, _j elArcSec[a+bx] ] PolyLog [3, i e@liArcSec[a+bx] ] 6 a2 PolyLog [3) i e@liArcSec[a+bx] ]
b3 N b3 N b3

Result (type 8, 14 leaves):

sz ArcSec[a +bx]3dx

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

ArcSec[a+bx]3
J dx

X

Optimal (type 4, 430 leaves, 20 steps):
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1 ArcSec[a+b x] a e]‘lAr‘cSec[a+bx]
| +Arcsecfa+bx]®Log[l1- —]| -
1-a2 1+v1-a2
a e]‘lAr‘cSec[a+bx]
-31iArcSec[a+bx]?Polylog[2, —————| -

1-V1-a?

3 ae
ArcSec[a + b x] Log[l

ArcSec[a+bx]? Log[1 + e?!Arcseciarbx] ]

a ei ArcSec[a+b x]
3 i ArcSec[a+bx]?Polylog[2, ————— | +

1++1-2a2
a (e]i ArcSec[a+b x]

3
=i ArcSec[a+bx]? PolylLog[2, -e?iArcseclabx] ], g ArcSec[a + b x] PolyLog([3, —————] +
2 1-V/1-a2
a e]i ArcSec [a+b x] 3 2 ArcS b
6 ArcSec[a +bx] PolyLog[3, — | - ~ ArcSec[a +bx] Polylog|3, iArcseclasbx]] 4
1-2a2 2

i ArcSec[a+b x] 3

| +61iPolyLog|4, - = iPolylog|4,

1-a? 1++/1-2a2 4
Result (type 4, 1058 leaves):
3 el Arcsec[a+bx (7 1++/1- 232 ) el ArcSec[a+bx]

2ArcSeca+bx]?Log[l+ ———————] +ArcSec[a+bx]?Log[1+

-1+v1 a

ae a (ei ArcSec [a+b x]

6 i PolylLog [4, @2 iArcsecia+bx] ]

} _

]
~ a2
~1++1-2a2 ) el ArcSec[a+bx]
6 ArcSec[a + b x]? ArcSin| | Log[1 |+
\/ 2 a
a el Arcsecla+bx] (1 +vV1-a? ) el ArcSec[a+bx]

| +Arcsec[a+bx]?®Log[1
Z a

2 ArcSec[a+bx]?Log[1

} +

a
W) @l Arcsecla+bx]
6 ArcSec[a + b x] Ar‘c51n Log

\/— a

3ArcSec[a+bx]? Log[1+e?Areseclabxl] 4 9 ArcSec[a + b x]? Log]|

a|—4—+i [1-—2
a+b x (a+bx)?

1-a?

(-1+ 1—a2)[ Lo, [1-—2 ]
a+b x (a+bx)?

ArcSec[a+bx]®Log[1+

ArcSec[a+bx]?Log[1+

6 ArcSec[a +bx]?ArcSin[ ——] Log[1 +
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ArcSec[a+bx]?Log[1-

1+W
(1+ 1-a? ) [ i f1- 1 3 ]
a+b x (a+b x)
ArcSec[a+bx]?Log[1 - |-
a
-1+a (1+4/1_a2>[ 1 i 1-_ 1 ZJ
a a+b x (a+b x)
6 ArcSec[a +bx]?ArcSin[ ——] Log[1 - |-
2 a

a e]i ArcSec[a+b x]

3 i ArcSec[a+bx]2PolyLog[2, - | -

—1++vV1-a?
aeiAr‘cSec[a+bx]
- 2

3 i ArcSec[a+bx]?Polylog[2, —————— | +
1++v1-a2

3 .

=i ArcSec[a+bx]?Polylog[2, -e?*Arcseclasbx]]

2

a ei ArcSec[a+b x] a e]‘l ArcSec[a+b x]

6 ArcSec[a + b x] PolyLog[3, - | +6Arcsec[a+bx] Polylog|3,

~1+41-2a? 1++/1-2a2
3 S b . aeiAr‘cSec[a+bx]
= ArcSec[a+bx] PolyLog[3, — g2 tArcsecas X]] +61PolyLog[4, 4

2 1eVIoa?
i ArcSec[a+b x]
ae } _ i i PolyLog[4, _EZJ‘LAr‘cSec[a+bx]}

1++/1- a2 4

6 i PolyLog|[4,

Problem 37: Result more than twice size of optimal antiderivative.

ArcSec[a+bx]3
J dx

x2

Optimal (type 4, 362 leaves, 14 steps):

bArcSec[a+bx]®> ArcSec[a+bx]3

a X

a el Arcsec[a+bx]

144/ 1-a2

3JibAr‘cSec[a+bx]2Log[1—

3 el Arcsec[asbx] ]

1-4/1-a2
avil-a? avil-a?

3]ler'cSec[a+bx]2Log[1—

6 bArcSec[a+bx] Polylog|2, M] 6 b ArcSec[a+bx] PolyLog|2, M}

1-4/1-a? 144/ 1-a2

aVvil-a? avi-a?
. iArcSec|a+bx]| . 3 el Arcsec[a+bx]
61 bPolyLog|3 aetfroReaty 6 i bPolylLog|3, =——
[ ’ 1-4/1-a% ] [ ’ 144/ 1-a% }
+
avi-a? avi1-a2

Result (type 4, 1664 leaves):



Mathematica 11.3 Integration Test Results for 5.5.2 Inverse secant functions.nb | 13

avV-1+a? x

1
an/-1+a% ArcSec[a+bx]?++/-1+a” bxArcSec[a+bx]?+6bxArcCos|[-—| ArcSec[a+bx]

a

(1+a) Tan[ > Arcsec[a+bx]]
Arcranh | 22Tl

V-1+va? e ey
Log| |+

1+a) Tan[%Ar‘cSec[am x]w } ]

A/ -1+a?

V2 va 1+aCosh|[2ArcTanh| (

1
12 b x ArcSec[a + b x] ArcTan[Cot[ = ArcSec[a+bx] ]|
2

(1+a) Tan[ > Arcsec[a+bx]]
—Ar‘cTanh{#]

V-1+a% e V-t

Log| |+

(1+a) Tan[%Ar‘cSec[anb x]} } ]

3 -1+a?

\E\E 1+aCosh[2 Ar‘cTanh[

1
12 bxArcSec[a +bx] ArcTan|Tan[ = ArcSec[a+bx] ||
2

(1+) Tan| > Arcsec[a:bx]] ]

A —1+a2

—-ArcTanh {

V-1+a% e

] +6ber‘cCos[—1]
a

Log|

1
2 \/a |1+acCosh[2ArcTanh (1+a) Tan{;Ar‘cSec[am Xﬂ
| e

{ (1+a) Tan| 2 Arcsec [asbx] ] }

\ -1+a2

ArcTanh

V-1+a? e

ArcSec[a+bx] Log|

} _

1
\/? \/? 1+ aCosh|2ArcTanh a2 TanhArcsec[amxw
| el

1
12 b x ArcSec[a + b x] ArcTan [Cot [ — ArcSec[a + b x] ] }
2

(1+a) Tan[* Arcsec[asbx] ]
ArcTanh { Z—}

V-1+a% e V-1

] -

Log |

1
2 vJa [1+acCosh[2ArcTanh (1+2) Tan| > Arcseca-bx) |
{ [

1
12 bxArcSec[a +bx] ArcTan|Tan[ = ArcSec[a+bx] ||
2
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1 .
(1+a) Tan[;ArcSec a+bx] | }

V-1+a% e Vot

Log| | -

1
\E \E \/ 1 +aCosh [ZAr‘cTanh[ (1+a) Tan[;Ar‘cSec[anbx]} } ]

Ar‘cTanh{

3 -1+a?

) b x
71+2%) J ((1+a) (1-a-bx ]/

1
6 b x ArcCos |- —| ArcSec[a +bx] Log|

a
( 1+a2) (a+bx) 1
Va |- " m+(1+a)Tan[7Ar‘cSec[a+bx]} | -12bx
X 2
ArcSec[a + b X] Ar‘cTan[Cot{lAr‘cSec[a+bx]}] Log[|(-1+a%) |- bx /
2 (—1+a) (1+a+bx>
(-1+a?) (a+bx) 1
Va |- " x/71+a2+(1+a)Tan[—Ar‘cSec[a+bx]} | -12bx
% 2
ArcSec[a + b x] Ar‘cTan[Tan[lAr‘cSec[aerx]}] Log[ (—1+az> - bx /
2 (—1+a) (1+a+bx>
( 1+a2) (a+bx) 1
Va |- " m+(1+a)Tan[—Ar‘cSec[a+bx]} ] -
X 2

\/—1+a2 (1+a) Tan] Ar‘cSec[a+bx}]

6ber‘cCos[—l} ArcSec[a+bx] Log]| |+

a
2 \/7 (-1+a2) (a+bx)

-1+a) 1+a+bx>
1
12 b x ArcSec[a +bx] ArcTan[Cot[ = ArcSec[a+bx] ||
2

\/—1+a2 (1+a) Tan| Ar‘cSec[a+bx]}

LOg
/* -1+a° a+bx
2 \/ -1+a) 1+a+bx

1 \/71+a2 (1+a) Tan| Ar‘cSec[a+bx]}
ArcTan [Tan [ — ArcSec[a + b x]

Log
2 (3 -1+a?) b
+a (a+b x)
2 \/ -1+a) 1+a+bx

( 1+a_lm) [ 1+ Gl Tan\/fc[abXWJ
-1+a?

a+JiaTan[§Ar‘cSec a+bx]}

| +12bxArcSeca+bx]

} ,

3bxArcSec[a+bx]?Log|-

|+
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(—1+a+jm) [1+ (1+a) TanBArCSec a+b x] }J
4/ -1+a? ]
4

a+1aTan[ ArcSec[a+bx]]

3bxArcSec[a+bx]?Log|

(1-1 -1+a2 ]
a+bx (a+b x)
6 i bxArcSec[a+bx] PolyLog|2,
(1+J'1\/—1+a2)[ -1 - J
a+b x (a+bx)?

6 i bxArcSec[a+bx] PolyLog|2,

a+b x (a+bx)?

(111\/Ta2)[1 i 1o —2 ]

6 b x Polylog|3,
a

(mlm)[ - 1_4]

a+b x (a+bx)?

6 b x Polylog|3,

Problem 38: Result more than twice size of optimal antiderivative.

Jx (a+ bArcSec|c+dx?| ) dx

Optimal (type 3, 58 leaves, 7 steps):

bArcTanh| [1- —*— |
ax2 b (c+dx2)Ar‘cSec[c+dx2} (crdx?)
. _

2 2d 2d

Result (type 3, 154 leaves):

ax? 1
+ = bx?ArcSec[c+dx?] -
2 2
) ~1+c?2+2cdx?+d?x* 1
b (c+dx?) cArcTan] |+
(c+dx2)2 Volic2i2cdx?+d? x4

LOg[C+dX2+\/—1+C2+2Cdxz+dzx4]

/(de/—1+c2+2cdx2+d2x4
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Problem 39: Result more than twice size of optimal antiderivative.

sz (a+bArcsec[c+dx?]) dx

Optimal (type 3, 58 leaves, 7 steps):

bArcTanh|[ [1- —— ]
ax3 b(c+dx3)Ar‘cSec[c+dx3} (crdx?)
N _
3 3d 3d
Result (type 3, 154 leaves):
ax? 1
+ = bx>ArcSec[c+dx?] -
3 3
3 —1+c?2+2cdx3+d?x® 1
b (c+dx?) cArcTan| +
(c+dx3)2 V-o1l+c2+r2cdx3+d?x8

Log[c+dx3+\/—1+c2+2cdx3+d2x6]

/(3d\/—1+(:2+2cdx3+d2x6

Problem 40: Result more than twice size of optimal antiderivative.

fo' (a+bArcsec [c+dx*] ) dx

Optimal (type 3, 58 leaves, 7 steps):

bArcTanh| [1- —1— ]

ax® b (c+dx*) ArcSec[c+dx*] (cedx?)

+ _

4 4d 4d
Result (type 3, 137 leaves):
axt b (c+dx?) ArcSec|c +d x*]

4 4d

4 4
e ]]J/
\/—1+<c+dx4)2 \/—1+<c+dx4)2
8d (c+dx?) 1—;
(crdx*)?

Problem 41: Result more than twice size of optimal antiderivative.

Jx’l*” ArcSec[a+bx"| dx

Optimal (type 3, 49leaves, 6 steps):
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Ar‘cTanh[ 1- % }

(a+bx") ArcSec[a +bx"] (a+bx")

bn bn
Result (type 3, 130leaves):
(a+bx") ArcSec[a+bx"]

bn

5 a+bx" a+bx"
\/—1+(a+bx”> -Log|1- | +Log[1+ ] /

\/71+(a+bx“)2 \/—1+(a+bx”>2

2bn (a+bx”)
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Summary of Integration Test Results

50 integration problems

A - 34 optimal antiderivatives

B - 11 more than twice size of optimal antiderivatives
C - 4 unnecessarily complex antiderivatives

D - 1 unable tointegrate problems

E - Ointegration timeouts



