Mathematica 11.3 Integration Test Results

Test results for the 175 problems in "6.6.3 Hyperbolic cosecant
functions.m"

Problem 1: Result more than twice size of optimal antiderivative.

JCsch [a+bx] dx

Optimal (type 3, 12leaves, 1 step):
ArcTanh[Cosh[a + b x]]
b

Result (type 3, 38 leaves):
Log[Cosh[2+®X]] Log[sinh[2+°X]]

- +

b b

Problem 3: Result more than twice size of optimal antiderivative.

JCsch[a +bx]3dx

Optimal (type 3, 34 leaves, 2 steps):
ArcTanh[Cosh[a + b x]] B Coth[a+bx] Csch[a+bXx]
2b 2b

Result (type 3, 75leaves):
_Csch[% <a+bx)]2 Log[Cosh[% (a+bx)]] Log[Sinh[% (a+bx)]] Sech[% (a+bx)]2

+ — —

8b 2b 2b 8b

Problem 5: Result more than twice size of optimal antiderivative.
JCsch [a+bx]®dx
Optimal (type 3, 55leaves, 3 steps):

3ArcTanh[Cosh[a+bx]] 3Coth[a+bx] Csch[a+bx] Coth[a+bx] Csch[a+bx]3
_ n _
8b 8b 4b

Result (type 3, 113 leaves):
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BCSChE (a+bx”2 Csch[% (a+bx)]4 3Log[Cosh[§ (a+bx)]]

32b 64b ) 8b :
3Log[Sinh[i(a+bx)H BSech[i(aerxHZ Sech[i(a+bx)]4
+ +

8b 32b 64 b

Problem 23: Result more than twice size of optimal antiderivative.
J(—Csch[x]z)y2 dx

Optimal (type 3, 24 leaves, 3 steps):

1 1
= ArcSin[Coth[x]] + — Coth[x] 1/ -Csch[x]?
2 2

Result (type 3, 51leaves):

* [ csehix)? (Csch[i]2—4Log[Cosh[5H +4 Log[sinh[ ~]] +5ech[5]2) Sinh[x]
2 2 2

8 2

Problem 24: Result more than twice size of optimal antiderivative.

J -Csch[x]? dx

Optimal (type 3, 3leaves, 2steps):
ArcSin[Coth[x]]

Result (type 3, 30leaves):

-Csch[x]? [—Log[Cosh{iH + Log[Sinh{i] ]) Sinh[x]
2 2

Problem 54: Result more than twice size of optimal antiderivative.

1
J dx
va+1iaCschlc+dx]

Optimal (type 3, 91 leaves, 5 steps):
ZAchanh[m] \/2 ArcTanh | a Coth[c+dx]

A2 \/a+iaCsch[c+dx]
Va d Va d

Result (type 3, 254 leaves):

a+iaCsch[c+dXx]
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vz a

\/Jia (i +Cschlc+dx])

\/?Ar‘cTan[ ] -

[\/? Coth[c +dx]

i (Log[—((Za (—21ﬁ+\/ia (i+Csch{c+dx]) +i+va+iaCschlc+dx] ))/
(—ﬁ+\/a+iaCsch[c+dx] ))} +

2ia (2\/?+j\/ja (i+Csch[c+dx]) ++a+iaCsch[c+dx]

/

(d\/ia (i+Csch[c+dx]) ~a+iaCschlc+dx]

Log |

)/

(\/?+\/a+iaCsch[C+dX] )])]

Problem 55: Result more than twice size of optimal antiderivative.

1
J dx
(a+iaCschlc+dx])*?

Optimal (type 3, 123 leaves, 6 steps):

2 ArcTanh [ _+/a Cothf[c+dx] 5 ArcTanh [ a Coth[c+d x] }
a+iaCschlc+dx] N2 /a+iaCschc+dx] Coth[c +dx]
a’?d 2+/2 a¥2d 2d(a+jaCsch[c+dx])3/2

Result (type 3, 380 leaves):

V2 Va
\/J'la (i +Cschlc+dx])

i||a*?Coth{c+dx] [-4i+/2 ArcTan|

] +

2

—]j.\/?\/;-%—\/]ia (11+Csch[c+dx]) )

va+1iaCschlc+dx]

V2 Log|-

} _

4(Log[—[(2a (—Zix/a_+\/ia (i+Csch[c+dx]) +i+a+iaCschic+dx]

(7\/a_+\/a+j1aCsch[c+dx} )]] +

)/

Log[(zja (2\/?+]1\/]1a (i+Csch[c+dx]) ++a+iaCsch[c+dx]

)/

(\/?+\/a+jaCsch[C+dX] )]J /

2a (Cosh[ <c+dx)] +JiSinhE (c+dx”)

Nja(j+cSch[c+dx}))+ : /

Cosh[% (c+dx) ] —iSinh[% (c+dx) ]

(4a2d\/a+iaCsch[c+dx] )
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Problem 57: Result more than twice size of optimal antiderivative.

1
J dx
va-1iaCschlc+dx]

Optimal (type 3, 91 leaves, 5steps):

_~/a Cothfcsdx] i
2Ar‘cTanh[ a Cothfc+dx ] V2 Ar‘cTanh[ a Coth[csdx] ]
a-iaCschlc+dx] ﬁ\/m

vad Va d

Result (type 3, 253 leaves):

V2
\/71'1a (-i+Cschlc+dx])

\/a Coth[c+dx] \/?Ar'cTan[

] _

i (Log[—((Za (—21‘1\/?+\/—1'1a (-i+Csch[c+dx]) +i+va-iaCschlc+dx]

)/

(_\/?Jr\/a_jaCsch[CerX] ))} *

Log[[21ia (Zﬁﬂi\/—ia (-i+Cschfc+dx]) +va-iaCschic+dx]

)/

ARy

(d\/a (-1-iCsch[c+dx]) va-iaCschic+dx] )

Problem 60: Result more than twice size of optimal antiderivative.

J\/—3+311Csch[x} dx

Optimal (type 3, 23 leaves, 2 steps):

—Zx/?Ar'cTan[ Coth (x] ]

-1+ 1 Csch[x]

Result (type 3, 67 leaves):
/3 Coth[x] (Log[lfx/lﬂ'l(:sch[x] ] - Log[1+~/1+i Csch(x] ])

v-1+1iCsch[x] V1+1iCsch[x]

Problem 61: Result more than twice size of optimal antiderivative.

J\/—3731'1Csch[x] dx

Optimal (type 3, 23 leaves, 2 steps):
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Coth[x]
A/ -1-1Csch[x]
Result (type 3, 67 leaves):
V3 Coth[x] (Log[l—\/l—stch[x] ] - Log[1++/1-1iCschix] ])

-2 \/? ArcTan [

]

v/-1-1iCsch[x] V/1-1Csch[x]

Problem 67: Result more than twice size of optimal antiderivative.
j Csch[x]? dx
i+ Csch[x]
Optimal (type 3, 17 leaves, 3 steps):
Coth[x]

—-ArcTanh[Cosh[x]] +
i+ Csch[x]

Result (type 3, 46 leaves):

§ o 21 Sinh|[ %]
oglcosnly I oelsinn [ 1 e x] +  stan ]

Problem 68: Result more than twice size of optimal antiderivative.
j Csch[x]3 dx
i+ Csch[x]

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

. i Coth[x]
i ArcTanh[Cosh[x]] - Coth[x] - ———
i+ Csch[x]
Result (type 3, 70leaves):
2Sinh|*
L coth[X] + i Log[cosh[X]] - i Log[sinh[X]] - 2] L rann[X]
2 2 2 2 Cosh[ﬂﬂisinh[i] 2 2

Problem 69: Result more than twice size of optimal antiderivative.

4
j Csch[x] dx

i+ Csch[x]

Optimal (type 3, 37 leaves, 6 steps):

3 ' 3 Coth[x] Csch[x]?2
— ArcTanh[Cosh[x]] +2 1 Coth[x] - — Coth[x] Csch[x] +
2 2 i +Csch[x]

Result (type 3, 90leaves):



6 | Mathematica 11.3 Integration Test Results for 6.6.3 Hyperbolic cosecant functions.nb

X X 12 X
4 1 Coth|—| -Csch|— 12 L Cosh| — -
i Co [2] sc [2] + og|Cos [2]]

8

16 Sinh| %
12 Log[sinh[~]] - sech[ "+ 2] +43 Tanh[ > ]
2 2 —iCosh[ﬂ+Sinh[§] 2

Problem 70: Result more than twice size of optimal antiderivative.

a+rbCsch[c+dx])*dx
[ e dx))

Optimal (type 3, 109 leaves, 6 steps):

2ab (2a*-b?) ArcTanh[Cosh[c+dx]] b? (17a%-2b?) Coth[c+dX]
) d ) 3d )
4ab3Coth[c+dx] Csch[c+dx] b?Coth[c+dx] (a+szch[c+dx])2

3d 3d

4

a’ X

Result (type 3, 567 leaves):
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a* (c+dx) (a+szch[c+dx])4Sinh[c+dx]4

+

d (b+aSinh[c+dx])*

1 1
— d b* Cosh| =
2(c+ x)]+ os [2

1
2
/(Bd (b+aSinh[c+dx1)4) -

([79a2b2Cosh[ (c+dx)] Csch]| (c+dx”

(a+bCschc+dx])*sinh[c+dx]*

ab3Csch[% (c+dx”2 (a+bCschic+dx])*sinh[c+dx]*

2d (b+aSinh[c+dx])*

(b“Coth[l (c+dx)] Csch[1 <c+dx)]2 (a+bCsch[c+dx])*sinh[c+dx]*
2 2

/
/
/

ab3 (a+szch[c+dx])45ech[l (c+dx)}zsinh[c+dx]4
(d (b+aSinh[c+dx}>4)f 2 N
2d (b+aSinh[c+dx}>4

(24d (b+asinh[c+dx])*) +

(2 (-22°b+ab’) (a+szch[c+dx])“Log[Cosh[1 (c+dx)]]sinh[c+dx]*
2

(d (b+aSinh[c+dx])4) -

(2 (-22°b+ab’) (a+szch[c+dx])“Log[sinh[l (c+dx)]]sinh[c+dx]*
2

((a+szch[c+dx])“Sech[1 (c+dx)] [79a2b25inh[l (c+dx)] +b451nh[E (c+dx)]
2 2 2

Sinh[c+dx]* /(3d (b+a51nh[c+dx])4) +

: (c+dx)}2Sinh[c+dx]4Tanh[1 (c+dx)]

(b“ (a+bCschic+dx])*sech]
2 2

/

(24d (b+a51nh[c+dx])“)

Problem 71: Result more than twice size of optimal antiderivative.

a+rbCsch[c+dx])3dx
I e dx))

Optimal (type 3, 75leaves, 5steps):

b (6 a% - b?) ArcTanh[Cosh[c +dx]]
X7 —
2d

5ab2Coth[c+dx] b?Coth[c+dx] (a+bCschlc+dx])

3

a

2d 2d

Result (type 3, 151 leaves):
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i—8a3c—8a3dx+12ab2Coth[ <c+dx)]2+

8d

N |-

(c+dx)] +b3’Csch[1
2
24a2bLog[Cosh[1 (c+dx)]]-4b? Log[Cosh[1 (c+dx)]] 724a2bLog[Sinh[l (c+dx)]]+
2 2 2
4b3Log[Sinh[1 (c+dx)]] +b3Sech[1 (c+dx)]2+12ab2Tanh[1 (c+dx)]
2 2 2

Problem 72: Result more than twice size of optimal antiderivative.

j(a+szch[c+dx])2dlx

Optimal (type 3, 34 leaves, 4 steps):
_2abArcTanh[Cosh[c+dx]] b2 Coth[c + d x]
d d

a’x

Result (type 3, 75leaves):

1 1
- — |b*Coth| — d -
2d( oth[ fexdx)]
2a(ac+adx72bLog[Cosh[1(c+dx)H+2bLog[Sinh[1(c+dx)H +b2Tanh[1<c+dx)]
2 2 2

Problem 73: Result more than twice size of optimal antiderivative.

J(a+szch[c+dx]) dx

Optimal (type 3, 17 leaves, 2 steps):
b ArcTanh[Cosh[c +d Xx]]
d

ax-

Result (type 3, 43 leaves):

bLog[Cosh[<+9*]] bLog[Sinh|
ax- dz 2 y

£ x])

Problem 89: Result more than twice size of optimal antiderivative.
2
J Sech[Xx] dx
i + Csch[x]
Optimal (type 3, 19leaves, 6 steps):

1 3 1 . 3
- —Sech[x]° - — 1 Tanh[X]
3 3

Result (type 3, 64 leaves):
-3+ Cosh[x] + Cosh[2x] -2 1 Sinh[x] + i Cosh[x] Sinh[x]

6 (Cosh[ﬂ —iSinh[?]) (Cosh[?] +jSinh[§])3
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Problem 91: Result more than twice size of optimal antiderivative.

4
J Sech [x] dx

i+ Csch[x]
Optimal (type 3, 29 leaves, 7 steps):

1 1 1
- =Sech[x]®>- = 1Tanh[x]3+ = 1 Tanh[x]°
5 3 5
Result (type 3, 96 leaves):
(—240+ 54 Cosh[x] +32Cosh[2x] +18 Cosh[3 x] +

16 Cosh[4 x] - 96 i Sinh[x] + 18 i Sinh[2x] - 32 1 Sinh[3 X] +91’15inh[4x])/

(960 (Cosh[f} ~isinh[X]

. : B(Cosh[i]ﬂisinh[i])s)

2 2

Problem 103: Result more than twice size of optimal antiderivative.

4
J Tanh[x] dx

i + Csch[x]
Optimal (type 3, 52 leaves, 5 steps):

, 1 , 1 , , 1, .
-ix+— (151 -8Csch[x]) Tanh[x] + — (5i-4Csch[x]) Tanh[x]?+ = (i -Csch[x]) Tanh[x]
15 15 5
Result (type 3, 126 leaves):
(200 +6 (89 -120 i x) Cosh[x] - 128 Cosh[2x] + 178 Cosh[3 x] -
240 1 x Cosh[3 x] - 184 Cosh[4 x] +64 1 Sinh[x] +178 1 Sinh[2 x] +
240 x Sinh[2 x] +128 1 Sinh[3 x] + 89 1 Sinh[4 Xx] +120xSinh[4x])/

(960 [cosn[ "] —J‘LSinh[E]]s [cosn[”] Hisinh[g])s)

Problem 109: Result more than twice size of optimal antiderivative.

Coth[x]3

J L ax
i+ Csch[x]

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

-Csch[x] - 1 Log[Sinh[xX]]

Result (type 3, 28 leaves):

1 X ) . 1 X
- = Coth|[ =] - i Log[Sinh[x]] + = Tanh| —]
2 2 2 2



10 | Mathematica 11.3 Integration Test Results for 6.6.3 Hyperbolic cosecant functions.nb

Problem 110: Result more than twice size of optimal antiderivative.

Coth[x]*
Jidlx

i+ Csch[x]
Optimal (type 3, 27 leaves, 4 steps):

1 1
-i x- = ArcTanh[Cosh[x]] + = Coth[x] (2 i -Csch[x])
2 2

Result (type 3, 76 leaves):

1 X 1 X2 1 X 1 X 1 X2 1 X
-1 X+ —1Coth|—| - —Csch|—| - —Log|Cosh|— — Log|Sinh|—|| - —Sech| — — 1 Tanh| —
ix+~icoth[ 2] -~ csch| *]*~ " Log[Cosn[ " ]] « ~ Log[sinh[ >]] - sech[ "~ i Tanh| 7]

Problem 111: Result more than twice size of optimal antiderivative.

Coth[x]®
J e
1+ Csch[x]
Optimal (type 3, 30leaves, 3 steps):
Csch[x]3

1
-Csch[x] + —1iCsch[x]?- ———— -1 Log[Sinh[x]]
2 3

Result (type 3, 92 leaves):

—iCOth[i] + lesch[i}z— iCoth[i} Csch{i}z—
12 2 8 2 24 2 2
. 1 X 42 5 X 1 X .2 X
1 Log[Sinh[x]] —ijech[f} +fTanh[f] —fSech[f] Tanh[f]
8 2 12 2 24 2 2

Problem 112: Result more than twice size of optimal antiderivative.

Coth[x]°®
Ji dx

i + Csch[x]
Optimal (type 3, 43 leaves, 5steps):

3 1 1
-i x- = ArcTanh[Cosh[x]] + — Coth[x]? (41i-3Csch[x]) + = Coth[x] (8i-3Csch[x])
8 12 8

Result (type 3, 140leaves):

2 X 5 X,2 1 X X,2 1 X4 3
-ix+—1iCoth[=] - —Csch[=]"+ —iCoth[=]|Csch[=] - —Csch[=]| - =Log[Cosh|[=]] +
3 2 32 2 24 2 2 64 2 8 2
3 X 5 X,2 1 X4 2 X 1 X2
2 Log[sinh[=]] - = sech[=]”+ —sech[=]*+ZiTanh[ =] - — i sech[=]" Tanh[ =
. og[sin [ZH ” ec [2] +64 ec [2} +31 an [2] 241 ec [2] an [2]
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Problem 122: Result more than twice size of optimal antiderivative.

Coth[x]?
Jidlx
a+bCsch[x]

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

(a2 +2b?) Csch(x] aCsch[x]? Csch[x]® (a?2+b?)?Logla+bCsch(x]] Log[Sinh[x]]
- + - + +
b3 2 b2 3b ab4 a

Result (type 3, 180leaves):

1 X X
(—4ab (6a+11b?) Coth[ =] + 6 a? bZCsch[—]Z—
48 a b* 2 2
48 a* Log[Sinh[x]] - 96 a> b? Log[Sinh[x]] + 48 a* Log[b + aSinh[x]] +

96 a2 b2 Log[b+aSinh[x]] +48b*Log[b+aSinh[x]] - 6a? bZSech[i]z—
2

16 a b3 Csch[x]3Sinh[i]4—ab3 Csch[i}ASinh[x} +24 a3 bTanh[i] +44ab3 Tanh[i])
2 2 2 2

Problem 124: Result more than twice size of optimal antiderivative.

Coth[x]7
Jidlx
a+bCschix]

Optimal (type 3, 119leaves, 3 steps):
(a*+3a2b?+3b*) Csch[x] a (a?+3b?) Csch[x]? (a?+3b?) Csch(x]?
) bs ' 2 b i 33 '
aCsch[x]% Csch[x]5 (a?+b?)’Logla+bCsch(x]] Log[Sinh[x]]
4 p? ) 5b ' ab® : a

Result (type 3, 344 leaves):
1 X X
[—4ab (120 a% + 340 a2 b2 + 309 b*) Coth[ | +30a2b? (4a%+11b%) Csch| " -
960 a b® 2 2
960 a® Log [Sinh[x]] - 2880 a* b% Log[Sinh[x] ] - 2880 a? b* Log [Sinh[x]] +
960 a° Log[b + aSinh[x]] + 2880 a* b? Log[b + aSinh[x]] + 2880 a2 b* Log[b + aSinh[x]] +

X X
960 b® Log[b + a Sinh[x]] - 120 a* b? Sech[f]z -330a%b* Sech[f]z +
2 2

X X X
15 a% b* Sech[—}4 -320a%b3Csch[x]? Sinh[—]4 - 816 ab°Csch[x]? Sinh[—]A—
2 2 2

5 X16 < 3 X940 2cs 2 s
3ab®Csch|~] Sinh[x] -ab®Csch[~] (-15ab+20a”Sinh[x] +51b*Sinh[x]) +
2 2

4802° b Tanh [ > ] +1360 2> b> Tanh | = | + 1236 ab% Tanh[ | + 6 a b’ Sech[i]4Tanh[i]J
2 2 2 2 2

Problem 132: Result unnecessarily involves higher level functions.

X5
J dx
v/Csch[2 Log[c x] ]
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Optimal (type 4, 81 leaves, 6 steps):

2 x2 x® 2 EllipticF[ArcCsc[cx], -1]

- + +

21c*+/Csch[2Log[cx]] 7+/Csch[2Llog[cx]]

21¢’” [1- -1 x+/Csch[2Llog[cx]]

x4

Result (type 5, 81 leaves):

1 c? x2

1 1 5
2-5c*x*+3c8x8-2+/1-c*x* Hypergeometric2Fl| =, =, =, c*x*
21 c® —2+2c*x4 & [4 2 4 }
Problem 134: Result unnecessarily involves higher level functions.
X3
J dx
v/Csch[2 Log[cx]]
Optimal (type 4, 119leaves, 9steps):
2 x4
_ + _
5c*+/Csch[2Log[cx]] 5+/Csch[2Llog[cx]]
2 EllipticE[ArcCsc[cx], -1] 2 EllipticF[ArcCsc[cx], -1]
+
5c¢® 1—c41X4 x/Csch[2 Log[cx]] 5c® 1—C41X4 x/Csch[2 Log[c X] ]
Result (type 5, 76 leaves):
1 2 CZXZ 4 ,,4 4 .4 s 1 3 Y 4 ,,4
X -3+3c*x*-2+/1-c*x* Hypergeometric2F1l|—, —, —, c*x
15 c? —2+2c*x4 [2 4 4 ]

Problem 136: Result unnecessarily involves higher level functions.

J X dx
v/Csch[2 Log[c x] ]

Optimal (type 4, 60leaves, 5 steps):

2

X 2 EllipticF[ArcCsc[cx], -1]

+

3+/Csch[2 Log[c x] ]

3¢ [1- -2 x+/Csch[2Log[cx]]

cx*

Result (type 5, 72leaves):

~1+c*x*-2+/1-c*x* Hypergeometric2Fi|

1 c? x?

3c2\| —2+2c*x*

Nasy

» |

1 1
Ty T
4 2
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Problem 140: Result unnecessarily involves imaginary or complex numbers.

dx

J\/Csch[z Log[c x] ]

x3

Optimal (type 4, 74 leaves, 7 steps):

—C3 1-

s x v Csch[2 Log[cx]] EllipticE[ArcCscl[cx], -1] +
ctx

2 x+/Csch[2Log[cx]] EllipticF[ArcCsc[cx], -1]
c* X

Result (type 4, 56 leaves):

JT
c?+/Csch[2 Log[c x]] [—EllipticE[——iLog[c x], 2] v/isinh[2Log[cx]] +Sinh[2Log[cx]]
4

Problem 142: Result unnecessarily involves higher level functions.

v/Csch[2 Log[c x] ]
j dx

x5

Optimal (type 4, 64 leaves, 5steps):

1 1

- [c“—f \/Csch[2 Log[cx]] -

3 x4
1 .
=c® |1- x+/Csch[2 Log[cx]] EllipticF[ArcCsc[cx], -1]
3 c* x4

Result (type 5, 81 leaves):

~1+c* x4 c*x* /1~ c* x* Hypergeometric2Fi|

1 — c? x?
2
3 x4 —1+c4x4

) ) 3 c4 X4}

N |

SR
NV

Problem 144: Result unnecessarily involves higher level functions.

X7
J dx
Csch[2Log[cx]]3/?

Optimal (type 4, 118leaves, 7 steps):
4 6X4

- +

77 c* (c“— X%) Csch[2Log[cx]]32 77 (c“— X%) Csch[2Log[cx]]3/?

x8 4 EllipticF[ArcCsccx], -1]

11 Csch[2 Log[c x] ]3/2 77 c11 (1 _ $>3/2 x3 CSCh[Z Log[c x] ]3/2
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Result (type 5, 89leaves):
1

154 8

c2 x?

—2+2c*x4

“4+17c*x*-20cBxB 7P x4 1 -t XA Hyper‘geometr‘icZFl[ , —, — C*x

N |

F
N

Problem 146: Result unnecessarily involves higher level functions.

X5
j dx
Csch[2Log[cx]]3/?

Optimal (type 4, 162leaves, 10 steps):
4 2 x2 x®
- +
1

N
15 c* (c“f x7) x2Csch[2Log[cx]]3? 15 (c“f )(1—4) Csch[2Log[cx]]32 9Csch[2Log[cx]]3?

4 EllipticE[ArcCsc[cx], -1] 4 EllipticF[ArcCsc[cx], -1]

ctx*

15 ¢® (1— %)3/2 x3Csch[2Log[cx]]3%2 15¢° (1— ;7)3/2 x3Csch[2 Log[c x]]3/?

Result (type 5, 84 leaves):

1 2 c?x? 4,4 8.8 | 4.4 . 1 3 7 4.4
X 11-16c" X" +5¢c®°x®*+4+/1-c”x" Hypergeometric2F1l|—, —, —, C* X
90 c* —2+2c*x4 ypere [2 4 4 ]
Problem 148: Result unnecessarily involves higher level functions.
X3
J dx
Csch[2 Log[c x]]3/?
Optimal (type 4, 86 leaves, 6 steps):
2 x4 4EllipticF[ArcCsc[cx], -1]
i . i}

1
ctx*

7 (et~ %) cschiatogiex])?2 7 Cschi2loglex] 1P 77 (1 2013 cschi2 Loglc x] 132

Result (type 5, 80leaves):

1 c? x?

14c*\ -2+2c* x4

3 2 Bl c4 X4}

1
3-4c*x*+Bx®+44/1-c*x* Hypergeometric2F1[~, =
2

FN
NV

Problem 150: Result unnecessarily involves higher level functions.

J X dx
Csch[2 Log[c x]]3/?

Optimal (type 4, 130leaves, 9 steps):
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6 x2
_ N _

5 (c47 %) x2 Csch[2 Log[cx]]32 5Csch[2Llog[cx]]??
X

12 EllipticE [ArcCsc[c x], -1] 12 EllipticF [ArcCsc[c x], -1]
+
5¢5 (1 - ﬁ)s/z x3Csch[2Log[cx]]32 5¢c° (1 - %)3/2 x3 Csch[2 Log[cx]]3/2
' X ' X

Result (type 5, 83 leaves):

1 c? x?

10c?x?\| -2+2c*x?

1

) )

7-8c*x*+cBx8-12+/1- c*x* Hypergeometric2Fi|-

, ¢t x4

N
N |w

1
4

Problem 154: Result unnecessarily involves higher level functions.

stch [2 Log[cx]]3/?

x3

dx

Optimal (type 4, 69leaves, 5steps):

1 (c“— i) x?Csch[2 Log[cx] 3?2+
2 x4
1 1 3/2
=c [1 - x3Csch[2Log[c x]]3/?EllipticF[ArcCsc[cx], -1]
2 c* x4

Result (type 5, 66 leaves):

c? x?
-V2 ¢ m 1++/1-c*x* Hypergeometric2Fi|

Problem 159: Result more than twice size of optimal antiderivative.

, ¢4 xt]

) )

FNQUN
N |
A wn

JCsch[a +bLog[cx"] ]4d]x

Optimal (type 5, 68 leaves, 4 steps):

1 X . _ 1 1) 1 1
16 e*? x (c x")*” Hypergeometric2F1 |4, — |4+ —), e+ —
1+4bn 2 bn 2 bn

, e22 (cx")2®]

Result (type 5, 488 leaves):
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(-1+4b?n%) xCsch[a+b (-nLog[x] +Log[cx"])]

6b3n?
Csch[a+bnlog[x] +b (-nlLog[x] +Log[cx"])] Sinh[bnLog[x]] + 3;n
xCsch[a+b (-nLog[x] +Log[cx"])] Csch[a+bnLog[x] +b (-nLog[x] +Log[cx"])]’
Sinh[bnLog[x]] - 6b1 =

xCsch[a+b (-nLog[x] +Log[cx“])] Csch[a+bnlog(x] +b (-nLog[x] +Log[cx”}”2

(2bncCosh[a+b (-nlLog[x] +Log[cx"|)] +Sinh[a+b (-nlLog[x] +Log[cx"|)]) +

1 a+b [-n Log[x]+Log[cx“”

e bn (-1+4b>n*) Csch[a+b (-nlog[x] +Log[cXx"]) ]

6b3n3 (1+2bn)
1 1

e<2+ﬁ) (a+bLog[cx"]) L2+ ,
2bn 2bn

e2 (a+bLog[cx"]) ]

Hypergeometric2F1[1, 1+

Sinh[a+b (-nLog[x] +Log[cx"])] +

a, mn Log[x] +Log[c x"]

e’ o (1+2bn)x |Cosh[a+b (-nLog[x] +Log[cXx"])] +Hypergeometric2Fi|1,

1 1
)1+ )
2bn 2bn

e2 (a+anog[x]+b(—nLog[x]+Log[cx”]))] Sinh[a+b (_n Log[x] + LOg[CXn] )]])

Problem 161: Result more than twice size of optimal antiderivative.

stch[aJrZLog[cﬂHgdlx

Optimal (type 1, 26 leaves, 3 steps):
2cbe?

(C4 B e,za)z
XZ

Result (type 1, 62 leaves):
(2 (Cosh[a] -Sinh[a]) (-2c*x*+Cosh[a]?-2Cosh[a] Sinh[a] +Sinh[a]2))/
(c2 ((-1+c*x?) Ccosh[a] + (1+c*x?) Sinh[a])z)

Problem 162: Result more than twice size of optimal antiderivative.

JCsch{a+2 Log{i] fdlx
X

Optimal (type 1, 26 leaves, 4 steps):

2 c2 e—?,a

4\ 2
-2a <
(e 7x2)

Result (type 1, 65leaves):

—((2 c® ((c*-2x?) Cosh[a] + (c*+2x*) Sinh[a]) (Cosh[2a] +Sinh[2a])) /
((-c*+x*) Cosh[a] - (c*+x?) Sinh[a])2>
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Problem 164: Result more than twice size of optimal antiderivative.

JCsch[a— M]pd}x
n (—2+p>

Optimal (type 3, 66 leaves, 3 steps):

2

(2-p) x |1-e22 (cx")’w) Csch[a+ toalexl ]

n (2-p)

2 (1-p)

Result (type 3, 1401leaves):

a (2+p) 1 p

1 e zp (c x”) n(-2:p)

2ap
271 e 2 (-2+p) X

2ap 4a 2
ezp —ezp (CX") 0l ]
-1+p

2ap 4a 2
—@-2p + @-2p (c x“) n (-2+p)

Problem 165: Result more than twice size of optimal antiderivative.

JCsch[a +bLlog[cx"]]
X

dx

Optimal (type 3, 20leaves, 2 steps):
ArcTanh[Cosh[a +bLog[c x"]]]
bn

Result (type 3, 54 leaves):

Log[Cosh[§+%bLog[cx“]H Log[Sinh[§+§bLog[cx“]H

- +

bn bn
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Summary of Integration Test Results

175 integration problems

=

A - 134 optimal antiderivatives

B - 31 more than twice size of optimal antiderivatives
C - 10 unnecessarily complex antiderivatives

D - Ounable tointegrate problems

E - Ointegration timeouts



