Rubi 4.16.0.4 Integration Test Results

on the problems in the test-suite directory "6 Hyperbolic functions"

Test results for the 502 problems in "6.1.1 (c+d x)*m (a+b sinh)*n.m"

Test results for the 102 problemsin "6.1.3 (e x)"m (a+b sinh(c+d x*n))*p.m"

Test results for the 33 problems in "6.1.4 (d+e x)"m sinh(a+b x+c x"2)An.m"

Test results for the 369 problems in "6.1.5 Hyperbolic sine functions.m"

Test results for the 525 problems in "6.1.7 hyper®m (a+b sinh”n)*p.m"

Test results for the 183 problemsin "6.2.1 (c+d x)*m (a+b cosh)*n.m"

Test results for the 111 problemsin "6.2.2 (e x)*m (a+b x"n)*p cosh.m"

Test results for the 68 problemsin "6.2.3 (e x)"m (a+b cosh(c+d x*n))*p.m"

Test results for the 33 problemsin "6.2.4 (d+e x)"m cosh(a+b x+c x*2)"n.m"

Test results for the 336 problems in "6.2.5 Hyperbolic cosine functions.m"

Test results for the 85 problems in "6.2.7 hyper*m (a+b cosh”n)*p.m"

Test results for the 77 problems in "6.3.1 (c+d x)"m (a+b tanh)*n.m"
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Problem 16: Unable to integrate problem.

c+dx) (bTanh[e +fx])*?dx
( ) | [ 1)

Optimal (type 4, 1392 leaves, 44 steps):
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Result (type 8, 137 leaves, 7 steps):



4 | 6 Hyperbolic functions.nb
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Problem 17: Unable to integrate problem.

c+dx) (bTanh[e +fx])*?dx
( ) [ 1)

Optimal (type 4, 1363 leaves, 43 steps):
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Result (type 8, 108 leaves, 6 steps):
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Problem 18: Unable to integrate problem.

J(c+dx) vbTanh[e+fx] dx

Optimal (type 4, 1280 leaves, 37 steps):
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Result (type 8, 20leaves, 0steps):
Unintegrable| (c +dx) +/bTanh[e+fx] , x|
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Problem 19: Unable to integrate problem.

c+dx
J dx
v/ bTanh[e + f x]
Optimal (type 4, 1280 leaves, 37 steps):
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Problem 20: Unable to integrate problem.

c+dx
J dx
(bTanh[e+fx])>?

Optimal (type 4, 1365 leaves, 43 steps):
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Problem 21: Result valid but suboptimal antiderivative.

J(c+dx)2 (bTanh[e+fx])>?dx

Optimal (type 8, 1340 leaves, 38 steps):
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Result (type 8, 79 leaves, 1 step):
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Problem 24: Result valid but suboptimal antiderivative.

J( (c+dx)? i

bTanh[le-Fx})?’/2

Optimal (type 8, 1342 leaves, 38 steps):
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Test results for the 247 problems in "6.3.2 Hyperbolic tangent functions.m"

Problem 146: Unable to integrate problem.

Jx3 Tanh[a+2Log[x]] dx

Optimal (type 3, 29 leaves, 4 steps):
x4 1

—_ T2 Log[1+ezax4}

4

Result (type 8, 13 leaves, 0steps):
CannotIntegrate[x® Tanh[a +2 Log[x]], x|

Problem 147: Unable to integrate problem.

sz Tanh[a+ 2 Log[x]] dx

Optimal (type 3, 151 leaves, 11 steps):
x3 e’3a/2Ar‘cTan[1—\/?ea/2X] e’3a/2ArcTan[1+\Eea/2x} e 33/2 Log[l—\/?ea/ZXJrea Xz} e 33/2 Log[1+\/?ea/2x+eax2}

— - +

3 V2 V2 2+/2 2+/2

Result (type 8, 13 leaves, 0steps):
CannotIntegrate[x? Tanh[a+ 2 Log[x]], X|

Problem 148: Unable to integrate problem.

Jx Tanh[a + 2 Log[x]] dx

Optimal (type 3, 23 leaves, 4 steps):
2

X e@ArcTan [e? x?]

2

Result (type 8, 11 leaves, 0steps):

CannotIntegrate[xTanh[a+2Log[x]], X]
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Problem 149: Unable to integrate problem.
JTanh [a+2Llog[x]] dx

Optimal (type 3, 145leaves, 11 steps):

<e*""/2Ar‘cTan[1—\/7@""/2 x| e’a/ZAr‘cTan[1+\/7ea/2x] e /2 Log[l—x/?ea/zxwea x2|  e?? Log[1+\/7<ea/2x+ea x2|

X+ - + -

V2 V2 22 22

Result (type 8, 9leaves, 0steps):
CannotIntegrate[Tanh[a+ 2 Log[x]], X]

Problem 151: Unable to integrate problem.

JTanh [a+2Log[X]] dx

x2

Optimal (type 3, 147 leaves, 11 steps):

1 e¥2ArcTan[1-+/2 e¥2x]| e¥2ArcTan[1+/2 e¥2x]| e*2Llog[1-/2 e¥?x+e?x?] e¥2Llog[l+2 e¥2x+e?x?]
+ +

X V2 V2 22 2+/2

Result (type 8, 13 leaves, 0steps):
Tanh[a+ 2 Log[x]]

2 ’X}

CannotIntegrate [
X

Problem 152: Unable to integrate problem.

JTanh [a+2Log[x]] dx

x3

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

+e? ArcTan | e® x?|
2 x?
Result (type 8, 13 leaves, 0steps):
Tanh[a + 2 Log[x]]

3 ’X}

CannotIntegrate|
X
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Problem 153: Unable to integrate problem.

sz’ Tanh[a+2Log[x]]%dx

Optimal (type 3, 47 leaves, 4 steps):

4 -2a
X € 2a 4

-2a
- -e Log|1l+e“°?X
4 1+e22x* [ ]

Result (type 8, 15leaves, 0steps):
CannotIntegrate[x® Tanh[a + 2 Log[x]]?, ]

Problem 154: Unable to integrate problem.

sz Tanh[a+2Log[x]]%dx

Optimal (type 3, 173 leaves, 12 steps):

x3 x3 3e3?2ArcTan[1-/2 e2x] 3e3??2ArcTan|1++/2 e?/2x]
?+1+ezax4+ 242 . 22
3e32210g[1-/2 e2x+e®x?] 3e??2Log[1+V2 e¥2x+ e x?]

4~2 ) 4+2

Result (type 8, 15leaves, 0steps):
CannotIntegrate[x? Tanh[a + 2 Log[x]]?, x|

Problem 155: Unable to integrate problem.

Jx Tanh[a+2Log[x]]?dx

Optimal (type 3, 40leaves, 5steps):
2 2

X X e ArcTan [e? x?]

2 1+e?3x?

Result (type 8, 13 leaves, 0steps):
CannotIntegrate [x Tanh[a + 2 Log[Xx] 12, x]
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Problem 156: Unable to integrate problem.

JTanh[a +2 Log[x]]%dx

Optimal (type 3, 165leaves, 13 steps):

e 2 Log[1+V2 e¥?x+e?x?]

X+ +
1+e22x4 2 \/7 2 \E
Result (type 8, 11 leaves, 0steps):

CannotIntegrate [Tanh [a+2Log[x]]?

, X|

Problem 158: Unable to integrate problem.

Tanh[a + 2 Log[x]]?
J dx

x2

Optimal (type 3, 190 leaves, 12 steps):

1 2e23x3  e¥?ArcTan[1-/2 e¥2x|

X<1+ezax4) 1+e23x4 2+/2

e2ArcTan[1+/2 e2x] e¥2Log[1-/2 e*?x+e?x?| e¥2Llog[l+V2 e*?x+e?x?]

X e*a/zAr‘cTan[l—\/?ea/zx} e’a/ZAr‘cTan[1+\/7ea/2X] e 3/2 Log[l—\/?ea/zxwea x|
- +

- +
22 42 4~2

Result (type 8, 15leaves, 0steps):

Tanh[a + 2 Log[x]]?

2 ’X]

CannotIntegrate|
X

Problem 159: Unable to integrate problem.

Tanh[a +2 Log[x]]?
J dx

x3

Optimal (type 3, 59 leaves, 5 steps):
2a 4,2
- ! o 3erix ~e? Ar‘cTan[ea xz]
2 x2 (1+ e?a x4> 2 (1+ e?e x4)

Result (type 8, 15leaves, 0steps):

42



Tanh[a+2 Log[x]]?

CannotIntegr‘ate[ N ) x]
X

Problem 160: Unable to integrate problem.

J(e x)™Tanh[a+ 2 Log[x]] dx

Optimal (type 5, 60 leaves, 3 steps):

(ex)tm 2 (e x) Lem Hyper‘geometr‘icZFl[l, Lem & 3:m | —ezax“]

e (1+m) e (1+m)

Result (type 8, 15leaves, 0steps):
CannotIntegrate| (e x)" Tanh[a+2Log[x]], X|

Problem 161: Unable to integrate problem.

J(e x)"Tanh[a + 2 Log[x]]%dx

Optimal (type 5, 79leaves, 4 steps):

(e x) 1+ (e x) 1 (e x) ¥" Hypergeometric2F1[1, 1M, 30, _ 23 x4]

e(1+m)+e(1+e“x4) e

Result (type 8, 17 leaves, 0steps):

2

CannotIntegrate| (e x)" Tanh[a +2 Log[x]]?, x|

Problem 162: Unable to integrate problem.
j(ex)mTanh[a+2Log[x]]3d1x

Optimal (type 5, 176 leaves, 5steps):

(3+m) (5+m) (ex)™™ (ex)¥™ (1-e22x4)?

8e (1+m) 4e<1+<e2"“x4)2

e22 (e x)Lm ((EZa (B—m) +e*a (54m) x4) (9+2m+m2) (e x)lm Hyper‘geometricZFl[l, Lm & 5o —e“x“]

8e<1+ezax4) 4e(1+m)

Result (type 8, 17 leaves, 0steps):

6 Hyperbolic functions.nb | 19
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CannotIntegrate| (e x)" Tanh[a+2 Log[x]]3, x|
Problem 163: Unable to integrate problem.
JTanh[aerLog[x}]pdlx

Optimal (type 6, 79leaves, 3 steps):

x (1-e*2x?°)P (—1+e23x2b)pAppellF1[i, -p, P, i [2+ =1,

Result (type 8, 11 leaves, Osteps):
CannotIntegrate [Tanh [a+blog[x]]P, x}
Problem 164: Unable to integrate problem.

J(e x)™Tanh[a+ b Log[x]]P dx

Optimal (type 6, 99 leaves, 3 steps):

(e x)Lm (1— e?a x“)’p (—1 + g2 x“’)"’AppellFl[lz*;n

1+m’ eZaXZb’ 7e23X2b}

> =Py Py 1+ 0

e (l+m)

Result (type 8, 17 leaves, 0steps):
CannotIntegr‘ate[ (ex)™Tanh[a +bLog[x]]P, x}

Problem 165: Unable to integrate problem.

JTanh [a+ Log [x] }p dx

Optimal (type 5, 51 leaves, 2 steps):
2P e?2 (-1+e?22x)""P Hypergeometric2F1[p, 1+p, 2+p, % (1-e?2x)]

1+p
Result (type 8, 15leaves, 1step):

CannotIntegrate [Tanh[1 (2a+Log(x]) ]p, x|
2



Problem 166: Unable to integrate problem.

JTanh [a+ Log ] }p dx

Optimal (type 5, 106 leaves, 4 steps):

21 Petap (—1+e23\/7)1+p Hypergeometric2F1|p, 1+p, 2+p, % (1—@23\/7)}

1+ 1-
e (—1+eza\/;) p(1+<eza\/?) .

1+p
Result (type 8, 15leaves, 1step):

1 p
CannotIntegrate [Tanh[z (4a+Logix]) ]|, x|

Problem 167: Unable to integrate problem.

JTanh [a + Log [x] }p dx

Optimal (type 5, 158 leaves, 5 steps):
_e b2 p (71 4 @22 X1/3>1+p (1 4 @22 X1/3>1fp L ela (71 4 @22 X1/3>1+p (1+ e22 X1/3>1fp x1/3

2Pe® (1+2p2) (-1+e22x¥/3)'"P Hypergeometric2F1[p, 1+p, 2+p, i (1-e?2x1/3)]

1+p
Result (type 8, 15leaves, 1 step):
1 P
CannotIntegrate|Tanh[ = (6a+Log[x]) | , x|
6

Problem 168: Unable to integrate problem.

JTanh[a + I_Ogﬁ}lndlx
8

Optimal (type 5, 190 leaves, 5 steps):

l e 122 (_1+62ax1/4>1+p (1+ezax1/4)1—p ((EAa (3+2p2) _ D eba I:))(1/4> 4+ o2 (_1+62ax1/4>1+p (1+62axl/4)1*P\/;_

3
22Pefap (2+p?) (—1+<ez"‘x1/4)1+p Hypergeometric2F1|p, 1+p, 2+p, % (1-e?2x/4)]

3(1+p)

Result (type 8, 15leaves, 1step):

6 Hyperbolic functions.nb | 21
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CannotIntegrate |Tanh| (8a+Log[x]) ]p, x|

00 |

Problem 169: Unable to integrate problem.

JTanh [a+Log[x]]Pdx

Optimal (type 6, 61 leaves, 3 steps):

2 ZaXZ}

x (1-e*?x*)°P (—1+e23x2)pAppellF1[§, -p, p, —, e2¥x%, —e

N W

Result (type 8, 9leaves, 0steps):
CannotIntegrate[Tanh[a+Log[x]]P, X]

Problem 170: Unable to integrate problem.

JTanh[a +2Log[x]]Pdx

Optimal (type 6, 61 leaves, 3 steps):

X (1—e“x4)’p (—1+ezax4)pAppellFl[i, -p, p, —, e23x4, —e“xﬂ

IR

Result (type 8, 11 leaves, 0steps):
CannotIntegrate[Tanh[a+2 Log[x]]P, x|

Problem 171: Unable to integrate problem.
JTanh [a+3Log[x]]Pdx

Optimal (type 6, 61leaves, 3 steps):

X (1—ezax )’p (—1+ezax6)pAppellF1[l, -p, p, —, e*?x8, —ezaXG}
6

o | N

Result (type 8, 11 leaves, 0steps):
CannotIntegrate[Tanh[a +3 Log[x]]P, x|
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Problem 172: Unable to integrate problem.

sz’ Tanh|d (a+blog[cx"]) ] dx

Optimal (type 5, 59leaves, 4 steps):

x* 1, . 2 2
— - =X Hyper‘geometr‘1c2F1[1, — 1+ )
4 2 bdn bdn

_g2ad (CXn>2bd]

Result (type 8, 19leaves, 0steps):
CannotIntegrate|x’ Tanh|d (a+blog|cx"|) |, x|

Problem 173: Unable to integrate problem.

sz Tanh|d (a+blog[cx"]) ] dx

Optimal (type 5, 63 leaves, 4 steps):

o2, , 3 3
— - — x® Hypergeometric2Fi[1, , 1+ s
3 3 2bdn 2bdn

_g2ad <cx”>2bd]

Result (type 8, 19leaves, 0steps):
CannotIntegrate [x? Tanh|d (a+bLog[cx"])], x|

Problem 174: Unable to integrate problem.

Jx Tanh|d (a+blog[cx"])] dx

Optimal (type 5, 55leaves, 4 steps):

X2 ' 1 L
- X HYPer‘geometr‘lczFl[l, = 14 )
2 bdn bdn

_e2ad (an)Zbd}

Result (type 8, 17 leaves, 0steps):
CannotIntegrate[x Tanh[d (a+blog[cx"])], x]

Problem 175: Unable to integrate problem.

JTanh[d (a+bLog[cx"])] dx
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Optimal (type 5, 53 leaves, 4 steps):
1
2bdn’

1+

x—2xHyper'geometr'ic2F1{1, _e2ad <cxn>2bd]

B
2bdn

Result (type 8, 15leaves, 0steps):
CannotIntegrate [Tanh|[d (a+bLlog[cx"])], x|

Problem 177: Unable to integrate problem.

JTanh[d (a+bLloglcx"])] ;
X

X2
Optimal (type 5, 59 leaves, 4 steps):

2 Hypergeometric2F1[1, - 2b1d ,1- 2b1d , —e22d (cxn)2bd]
n n

+

X | =

X

Result (type 8, 19leaves, 0steps):
Tanh|d (a+bLog[cx"]) |

CannotIntegr‘ate[ 5 B x]
X

Problem 178: Unable to integrate problem.

JTanh[d (a+bloglcx"]) ] 5
X

x3

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

1  Hypergeometric2Fi[1, -
- +
2 x? X

ot gk (o))

2

Result (type 8, 19leaves, 0steps):
Tanh|d (a+bLog[cx"]) |

CannotIntegrate| ; » X]
X

Problem 179: Unable to integrate problem.

Jx3 Tanh|d (a+bLog[cx"]) ]2 dx

Optimal (type 5, 133 leaves, 5steps):
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1 [1+ 4 . x4 (1—@2ad (c x”)“’d) ) 2 x4 Hypergeometric2Fi[1, bj—n, 1+ ﬁ, -e??9 (c x”)z"d}
4 bdn bdn(1+e2ad(cxn>2bd) bdn
Result (type 8, 21 leaves, 0steps):
CannotIntegrate[x® Tanh|d (a+b Log[cx"]) ]2, x|
Problem 180: Unable to integrate problem.
sz Tanh|d (a+bLog[cx"]) ]2 dx
Optimal (type 5, 137 leaves, 5steps):
1 [1+ . x3 (17@Zad (c x”)Zbd) ) 2 x3 Hypergeometric2F1|1, ﬁ, 1+ 2b3dn, ~e?2d (cx") 20
3 bdn bdn(1+e23d(cx”)2bd) bdn
Result (type 8, 21 leaves, 0steps):
CannotIntegrate[x? Tanh|d (a+b Log[cx"]) ]2, x|
Problem 181: Unable to integrate problem.
JX Tanh|[d (a+bLog[cx"]) }2 dx
Optimal (type 5, 131 leaves, 5steps):
1 [1+ 2 - x2 (1—ue2ad (c x”)z"d) 7 2 x2 Hypergeometric2F1|1, b;—n, 1+ b;n, -e??d (c x”)z"d}
2 bdn bdn(1+e2ad(cxn>2bd) bdn

Result (type 8, 19leaves, 0steps):
CannotIntegrate|x Tanh|d (a+bLog[cx"]) ]2, x|

Problem 182: Unable to integrate problem.

JTanh[d (a+bLog[cx"]) ] dx

Optimal (type 5, 127 leaves, 5steps):
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_ .2ad n\2bd : 1 1 _~2ad n\2bd
[1+ 1 )x+ x(l e (cxm) ) _2xHyper‘geometr‘1c2F1[1, Shar Lo, e (cxn) 2]
bdn bdn (1+e23d (cx”)Zbd) bdn

Result (type 8, 17 leaves, 0steps):

CannotIntegrate [Tanh|[d (a+b Log[cx"]) ]2, x|

Problem 184: Unable to integrate problem.

dx
2

JTanh[d (a+bLloglcx"]) ]2

X

Optimal (type 5, 135leaves, 5steps):

1 . 1 1 2bd

- 2ad 2bd _ _ _ ~2ad n

_1 ban | 1_ 22 (an) . 2Hyper‘geometr‘1c2F1[1, Sodn’ 1 Sban’ € (cx ) }
X bdnx(1+<e2"“d (cx”)“’d) bdnx

Result (type 8, 21 leaves, 0steps):
Tanh|d (a+bLog[cx"]) }2

CannotIntegrate| » X]

x2

Problem 185: Unable to integrate problem.

JTanh[d (a+bLog[cx"]) ]2 4
%

x3

Optimal (type 5, 136 leaves, 5 steps):

1, e (o))

2bdnx* pdnx? (1+e“d(cx”)2bd) bdnx?

2-bdn 1-e22d (cxn)?°d 2 Hypergeometric2F1[1, -

Result (type 8, 21 leaves, 0steps):
Tanh|d (a+bLog[cx"]) }2

CannotIntegrate| , X]

x3

Problem 189: Unable to integrate problem.

J(e x)"Tanh[d (a+blog[cx"])] dx
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Optimal (type 5, 88 leaves, 4 steps):

(ex)tm 2 (e x) " Hypergeometric2F1[1, 21b+:n’ 1+ zlbﬁ, -e??d (c x”)Zbd}
e (l1+m) e (1+m)

Result (type 8, 21 leaves, 0steps):
CannotIntegrate| (e x)" Tanh[d (a+blLog [cx"] ) |» x|

Problem 190: Unable to integrate problem.

J(ex)"‘Tanh[d (a+bLog[cx"]) ]Zdlx

Optimal (type 5, 169 leaves, 5 steps):

+ 2bd + . 1+ 1+ 2bd
(1+msbdn) (ex)dm ) (e x)Lm (1—<eZad (cx") ) 7 2 (e x) 1" Hypergeometric2Fi[1, 2b:n’ 1+ 72bd’"n, —e?2d (cxn)?P9]
bde(1+m)n bden(1+ezad<cx“>2bd) bden

Result (type 8, 23 leaves, 0steps):
CannotIntegrate| (ex)" Tanh[d (a+bLog[cx"]) }2, x|

Problem 191: Unable to integrate problem.

J(ex)mTanh[d (a+bLog[cx“])]3d1x

Optimal (type 5, 307 leaves, 6 steps):

+ bd)2 -2ad 1.m [ €229 (1+m-2bdn)  e*?? (1+m:2bdn) (cx")?"¢
(1+m+bdn) (1+m+2bdn) (ex)¥™ (ex)lm(l—ezad(cxn)z ) e 7% (ex) m( n - N
_ N _
2b*d*e (1+m) n 2bden(1+‘ezad(cx”)”"j)2 2b2d2en(1+ezad(cx”)2bd)
2 2 42 K2 1+ . 1+m 1+m 2ad 2bd
(1+2m+m?+2b2d*n?) (ex)™Hypergeometric2F1[1, T 1S, el (cx)2°9]

b2d2e (1+m) n?

Result (type 8, 23 leaves, 0steps):
CannotIntegrate| (ex)" Tanh[d (a+bLog[cx"]) }3, x|
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Problem 192: Unable to integrate problem.

JTanh[d (a+blog[cx"])]"dx

Optimal (type 6, 115leaves, 4 steps):

1_ e2ad ny2bd\ P [ 4 .2ad n)2bd\P 11F1 1 ,-p,p, 1+ 1 s 2ad n Zbd, _ 2ad ny2bd
x( e (cx) ) ( e (cxm) ) ppe [Zbdn P, P Sodn e (cx) e (cx) 2]
Result (type 8, 17 leaves, 0steps):
CannotIntegrate[Tanh|[d (a+bLog[cx"])]", x]
Problem 193: Unable to integrate problem.
J(ex)’"Tanh[d (a+blog[cx"])]"ax
Optimal (type 6, 135leaves, 4 steps):
! (ex)tm (1—ceZad (c x”)“’d)fp (—1+<ezad (cx")Zbd)pAppellFl[ 1em , -p, P, 1+ Lem , e (c x“)“’d, -e??9 (c x“)“’d]
e (l+m) bdn 2bdn

Result (type 8, 23 leaves, 0steps):
CannotIntegrate[ (e x)"Tanh[d (a+bLog[cx"]) ], x]

Test results for the 263 problems in "6.3.7 (d hyper)*m (a+b (c tanh)*n)*p.m"
Test results for the 61 problemsin "6.4.1 (c+d x)"m (a+b coth)*n.m"
Test results for the 224 problems in "6.4.2 Hyperbolic cotangent functions.m"

Problem 151: Unable to integrate problem.

JX?’ Coth[a+2Log[x]] dx

Optimal (type 3, 30leaves, 4 steps):
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x4 1
—+ - e??Log[l-e??x*]
4 2

Result (type 8, 13 leaves, 0steps):
CannotIntegrate x> Coth[a+2Log[x]], x|

Problem 152: Unable to integrate problem.

sz Coth[a+2Log[x]] dx

Optimal (type 3, 45leaves, 5steps):

3
X
— +e 22 ArcTan|[e®? x| - e 3?2 ArcTanh [e?/2 x|
3

Result (type 8, 13 leaves, 0steps):
CannotIntegrate [x? Coth[a+2Log[x]], x|

Problem 153: Unable to integrate problem.

Jx Coth[a+2Log[x]] dx

Optimal (type 3, 23 leaves, 4 steps):
2

X e ArcTanh [e? x?]

2

Result (type 8, 11 leaves, 0steps):
CannotIntegrate[x Coth[a+2Log[x]], X]

Problem 154: Unable to integrate problem.

JCoth [a+2Llog[x]] dx

Optimal (type 3, 40leaves, 5steps):

x - e 2 ArcTan|e®? x| - e 2 ArcTanh [e®/? x|

Result (type 8, 9leaves, 0steps):
CannotIntegrate[Coth[a+ 2 Log[x]], X]
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Problem 156: Unable to integrate problem.

dx

JCoth [a+2Log[x]]
2

X
Optimal (type 3, 41 leaves, 5steps):

1 +e¥2ArcTan|e*? x| - e/ ArcTanh e x|
X

Result (type 8, 13 leaves, 0steps):
Coth[a+2Log[x]]

2 ’X}

CannotIntegrate |
X

Problem 157: Unable to integrate problem.

jCoth [a+2Log[x]] dx

XS
Optimal (type 3, 21 leaves, 4 steps):

I e ArcTanh[e® x?|

2 x?

Result (type 8, 13 leaves, 0steps):
Coth[a+2Log[x]]

3 ’X}

CannotIntegrate [
X

Problem 158: Unable to integrate problem.

Jx3 Coth[a+2Log[x]]2dx

Optimal (type 3, 47 leaves, 4 steps):

xt e ?? 2a 2a.,4
:+17®2ax4+e Log[1-e??x*]
Result (type 8, 15leaves, 0steps):
CannotIntegrate[x® Coth[a+2Log[x]]?, x|



6 Hyperbolic functions.nb | 31

Problem 159: Unable to integrate problem.

sz Coth[a+2Log[x]]?dx

Optimal (type 3, 68 leaves, 6 steps):
3 3
<, X 3 e 3?32 ApcTan [ea/z x} 3 e 3?32 ArcTanh [ea/2 x]
3 1-e?3x4 2 2
Result (type 8, 15leaves, 0steps):
CannotIntegrate[x? Coth[a +2Log[x]]?, ]

Problem 160: Unable to integrate problem.

Jx Coth[a+2Log[x]]%dx

Optimal (type 3, 41leaves, 5steps):
x2 X2
4+ ————— e ?ArcTanh[e® X?|
2 1-e%xt
Result (type 8, 13 leaves, 0steps):

CannotIntegrate[x Coth[a+2Log[x]]?

> x|

Problem 161: Unable to integrate problem.

JCO‘th[a +2Log[x]]%dx

Optimal (type 3, 60leaves, 7 steps):

X4 — 1 e 2 ArcTan|e®? x| - ] e 2 ArcTanh[e®/? x|
1-e22x* 2 2

Result (type 8, 11 leaves, 0steps):

CannotIntegrate |[Coth[a+2 Log[x]]?, x|

Problem 163: Unable to integrate problem.

Coth[a+2Log[x]]?
J dx

x2
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Optimal (type 3, 86 leaves, 6 steps):

1 2e22x3 1 1
- + - —e¥?ArcTan[e®? x| + = e*2 ArcTanh[e®/? x|
X (1—ezax4) 1-e22x4 2 2

Result (type 8, 15leaves, 0steps):
Coth[a+2Llog[x]]?

2 ’X]

CannotIntegrate |
X

Problem 164: Unable to integrate problem.

dx

JCoth [a+2Llog[x]]?
3

X
Optimal (type 3, 60 leaves, 5steps):

1 3 e22 %2

o2 (1—ezax4) +2 (1—ezax4)

+e? ArcTanh [ea x2]

Result (type 8, 15leaves, 0steps):
Coth[a+2Log[x]]?

3 ’X]

CannotIntegrate |
X

Problem 165: Unable to integrate problem.

J(ex)mCoth[a+2 Log[x]] dx

Optimal (type 5, 59 leaves, 3 steps):

(ex)lm 2 (ex)™"Hypergeometric2Fl [1, Bm, =0, e?2 x4

e(1+m) e(1+m)

Result (type 8, 15leaves, 0steps):
CannotIntegrate| (e x)"Coth[a +2Log[x]], X]

Problem 166: Unable to integrate problem.

j(ex)’“Coth[aJrZ Log[x]]%dx

Optimal (type 5, 79leaves, 4 steps):
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(e x) 1+ (e x) 1 (e x) 1" Hypergeometric2F1[1, 1%’ i @23 x4 ]
N _
e(l+m) e (1-e2?x*) e

Result (type 8, 17 leaves, 0steps):

2

CannotIntegrate| (e x)" Coth[a +2Log[x]]?, x|

Problem 167: Unable to integrate problem.
J(ex)"‘Coth[a+2Log[x]]3d1x

Optimal (type 5, 177 leaves, 5 steps):

(3+4m) (5+m) (ex)™™  (ex)Lm (1+ezax4>2

8e(1+m) 4e<1—e23x4)2

e 22 (ex) 1M (€23 (3-m) - e43 (5 +m) x) (9+2m+m?) (ex)L"Hypergeometric2F1[1, ", =", e22x4]

8e(1—<e2""x4) 4e(1+m)

Result (type 8, 17 leaves, 0steps):
CannotIntegrate| (e x)" Coth[a +2Log[x]]?, x|

Problem 168: Unable to integrate problem.
JCoth[aerLog[x}]pdlx

Optimal (type 6, 79leaves, 3 steps):

x (-1-e*2x?P)P (1+e23x2b)’pAppe11F1[ib, P, —P» 1 [2+ 1 s
2 2

Result (type 8, 11 leaves, 0steps):
CannotIntegrate [Coth [a+blog[x]]P, x}

Problem 169: Unable to integrate problem.

J(e x)™Coth[a+bLog[x]]Pdx

Optimal (type 6, 99 leaves, 3 steps):
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(ex)m (-1-e22x2?)P (1+e23x2b)’pAppellF1[12*:, p, -p, 1+ 12*:, @22 x2b, —e22 x2°]

e (l+m)

Result (type 8, 17 leaves, 0steps):
CannotIntegrate| (e x)"Coth[a+b Log[x]]P, x|

Problem 170: Unable to integrate problem.

JcOth[a o LOBIX P g
2

Optimal (type 5, 52 leaves, 2 steps):
2P e 22 (-1-e?2x)""P Hypergeometric2Fl[p, 1+p, 2 +p, i (1+e??2x) ]

1+p
Result (type 8, 15leaves, 1 step):

CannotIntegrate|Coth| : (2a+Log(x]) ]p, x|
2

Problem 171: Unable to integrate problem.

JCOth a+ OBIXL1P 4y

Optimal (type 5, 108 leaves, 4 steps):

21Petap (717e23\/Y)1+p Hypergeometric2F1[p, 1+p, 2+p, > (1+e23\/?)}

e4a (717(223 \/?)hp (1*@23 \/;)1_'3,

1+p
Result (type 8, 15leaves, 1step):

1
CannotIntegrate [Coth [

— (4a+Log[x})]p, x]
4

Problem 172: Unable to integrate problem.

jCoth[a + I_Ogﬁ}pcﬂx
6

Optimal (type 5, 162 leaves, 5steps):
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e b2 p (_1_ e22 X1/3>1+p (1_ e22 X1/3)1f|o e <_1_ e22 X1/3)1+p (1 _ g22 X1/3>1fp x1/3 _

2Pe®? (1+2p?) (—1—ezax1/3)1+p Hypergeometric2F1[p, 1+p, 2+p, i (1+e22x1/3) ]

1+p
Result (type 8, 15leaves, 1step):

1 p
CannotIntegrate|Coth[~ (6a+Log[x]) ]| , x|
6

Problem 173: Unable to integrate problem.

JCoth[a + I_Ogﬁ}pdx
8

Optimal (type 5, 194 leaves, 5 steps):

16—12a (_1_ezaX1/4>1+p (1_62aX1/4)1—p ((EAa <3+2p2> +2 b2 I:))(1/4> L e 4a (_1_ezaX1/4>1+p (1_62axl/4)1—P\/;_
3

22Pefap (2+p?) (—1—<ezax1/4)1*'° Hypergeometric2F1[p, 1+p, 2 +p, % (1+e?2x/4)]

3 (1+p)

Result (type 8, 15leaves, 1step):

CannotIntegrate |Coth [i (8a+Log[x]) ]p, x|

Problem 174: Unable to integrate problem.

JCoth [a+Log[x]]Pdx

Optimal (type 6, 61 leaves, 3 steps):

x (-1-e*?x?)P (1+ezax2>’pAppellF1[1, P, -p, i, e??x?, -e?? x?
2 2

Result (type 8, 9leaves, 0steps):
CannotIntegrate[Coth[a +Log[x]]P, X]

Problem 175: Unable to integrate problem.

JCoth[a +2Log[x]]Pdx
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Optimal (type 6, 61 leaves, 3 steps):

2a,4 _ 2a

x(—l—ezax“)p<1+ezax4>’pAppellF1[1, P, -p, —, €22 x*, —e??x*]
4

INERT

Result (type 8, 11 leaves, 0steps):
CannotIntegrate[Coth[a+2Log[x]]P, x|

Problem 176: Unable to integrate problem.

JCoth[a +3Log[x]]Pdx

Optimal (type 6, 61 leaves, 3 steps):

2a 6 _ 2a

x (-1-e**x%)P (1+ezax6>’pAppellF1[1, P, P, —» €2?x5, —e??x°]
6

o | N

Result (type 8, 11 leaves, 0steps):
CannotIntegrate[Coth[a +3 Log[x]]P, x|

Problem 177: Unable to integrate problem.

Jx3 Coth|[d (a+blLog[cx"]) ] dx

Optimal (type 5, 58 leaves, 4 steps):

x4 1, , 2 2
~— - = x* Hypergeometric2Fi[1, , 1+ s
4 2 bdn bdn

e22d (CXn>2bd}

Result (type 8, 19leaves, 0steps):
CannotIntegrate[x® Coth|d (a+bLog[cx"]) ], x|

Problem 178: Unable to integrate problem.

sz Coth|d (a+bLog[cx"])] dx

Optimal (type 5, 62 leaves, 4 steps):

32, , 3 3
— - = x> Hypergeometric2Fi[1, , 1+ s
3 3 2bdn 2bdn

eZad (an)2bd}

Result (type 8, 19leaves, 0steps):



CannotIntegrate [x? Coth[d (a+bLog[cx"])], x|

Problem 179: Unable to integrate problem.

Jx Coth|[d (a+bLog[cx"])] dx

Optimal (type 5, 54 leaves, 4 steps):

x? . 1 1 J 2bd
~— - x? Hypergeometric2F1[1, ——, 1+ ——, €229 (cx") "]
2 bdn bdn

Result (type 8, 17 leaves, 0steps):

CannotIntegrate [x Coth[d (a+blog[cx"])], x]

Problem 180: Unable to integrate problem.

JCoth[d (a+bLog[cx"])] dx

Optimal (type 5, 52 leaves, 4 steps):
1
2bdn’

X - 2 X Hypergeometric2F1[1, 1+

2bdn’

Result (type 8, 15leaves, 0steps):
CannotIntegrate [Coth|d (a+blLog[cx"])], x|

Problem 182: Unable to integrate problem.

dx

JCoth[d (a+bLoglcx"])]
2

X

Optimal (type 5, 58 leaves, 4 steps):

1 2Hypergeometric2Fi[1, - —*—,1- % ,ezad(cx”)Zbd}

~ 2bdn’ 2bdn

e22d (cxn)Zbd]

-— +
X X

Result (type 8, 19leaves, 0steps):
Coth|d (a+bLlog[cx"] H

CannotIntegrate| » X]

X
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Problem 183: Unable to integrate problem.

JCoth[d (a+bLloglcx"])] ;
X

x3

Optimal (type 5, 55leaves, 4 steps):

5 1 1 2ad 2bd
N Hypergeometric2Fi|1, o o (cx)2*9]

2 x? x?

Result (type 8, 19leaves, 0steps):
Coth|[d (a+bLog[cx"]) |

CannotIntegrate| » X]

X3
Problem 184: Unable to integrate problem.
JXE' Coth|d (a+bLog[cx"]) ]2 dx
Optimal (type 5, 132leaves, 5steps):

X4+

x4 (1+ue2ad (c x”)z"d) 2 x* Hypergeometric2F1|1,

2
bdn

1
*[1+
4

bdn bdn(l—ezad(cx“)”d)

Result (type 8, 21 leaves, 0steps):

CannotIntegrate[x® Coth|d (a+bLog[cx"]) ]2, x|

Problem 185: Unable to integrate problem.
JXZ Coth[d (a+bLog[cx"]) ]2 dx
Optimal (type 5, 136 leaves, 5steps):

x3 +

x3 (1+e2ad (c x”)“’d) 2 x3 Hypergeometric2F1|1,

bdn

3

=1+
2bdn’

3
2bdn’

e2ad <an>2bd]

1
—[1+
3

bdn bdn(l—ezad(cx“)“’d)

Result (type 8, 21 leaves, 0steps):

CannotIntegrate [x? Coth|d (a+b Log[cx"]) ]2, x|

bdn



Problem 186: Unable to integrate problem.

JxCoth[d (a+bLoglc x””}zdlx

Optimal (type 5, 130leaves, 5steps):

1 [1+ - x2 (1+<e2ad (c x”)“’d) ) 2 x2 Hypergeometric2Fi[1, b;—n, 1+ b;—n, e?2d (¢ x")“’d]
2 bdn bdn(l—ezad(cx”)“d) bdn
Result (type 8, 19leaves, 0steps):
CannotIntegrate|x Coth|d (a+bLog[cx"]) ]2, q
Problem 187: Unable to integrate problem.
JCoth [d (a+bLog[cx"]) }2 dx
Optimal (type 5, 126 leaves, 5steps):
(1+ Ly X (1+ezad (c x”)“’d> ) 2 x Hypergeometric2Fi[1, ﬁ, 1+ 2b1dn’ e?2d (cx")?°]
bdn bdn(l—ezad(cx”)“’d) bdn
Result (type 8, 17 leaves, 0steps):
CannotIntegrate [Coth|[d (a+b Log[cx"]) ]2, x|
Problem 189: Unable to integrate problem.
Coth|[d (a+bloglcx"]) ]2
dx
J x?
Optimal (type 5, 134 leaves, 5steps):
71—b3n ) 14 g2ad (an)Zbd 72Hyper‘geometr‘ic2F1[1, —Zbldn,1—2b1dn,ezad<cx”)2bd]
X bdnx(l—e“d(cx”)“d) bdnx

Result (type 8, 21 leaves, 0steps):
Coth|[d (a+bLog[cx"]) }2

CannotIntegrate| 5 , X|
%
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Problem 190: Unable to integrate problem.

JCoth[d (a+bLog[cx"]) ]2

3

dx
X

Optimal (type 5, 135leaves, 5steps):

ﬁ) _ﬁ) e2ad (an)Zbd}

2-bdn 1+ e22d (cxn)Zbd 2 Hypergeometric2F1[1, -
+ —
2bdnx? pdnx? (1,ezad (an)Zbd) bdnx2

Result (type 8, 21 leaves, 0steps):
Coth|[d (a+bLog[cx"]) }2

3

CannotIntegr‘ate[ B x}

X

Problem 194: Unable to integrate problem.
J(e x)"Coth[d (a+blog[cx"])] dx

Optimal (type 5, 87 leaves, 4 steps):

1+ i _Lsm _ism - 2ad 2bd
(ex)tm 2 (ex) " Hypergeometric2F1|[1, S 1, e (cx)2°9]

e(1+m) e(1+m)

Result (type 8, 21 leaves, 0steps):
CannotIntegrate| (ex)"Coth[d (a+bLog[cx"])], x|

Problem 195: Unable to integrate problem.

j(ex)mCoth[d (a+bLog[cx“])]2dlx

Optimal (type 5, 168 leaves, 5steps):

2bdn’ 2bdn

(1+msbdn) (ex)tm (e x)1m (1+ce2ad (c x“)“’d) 2 (ex)'*™Hypergeometric2F1[1, “XM-, 1+ M- e22d (c x”)Zbd]
+

bde(ler)n bden(l_ezad (cxn>2bd) bden

Result (type 8, 23 leaves, 0steps):

CannotIntegrate| (e x)" Coth[d (a+bLog[cx"]) }2, x|
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Problem 196: Unable to integrate problem.

J(ex)"‘Coth[d (a+bLog[cx“])]3d1x

Optimal (type 5, 306 leaves, 6 steps):

ad 4ad 4 n\2bd
(1+m+bdn) <1+m+2bdn) (e x)1em (e x)Lm (1+ezad(cxn>2bd)2 e—Zad(eX>1+m(ez (1em-2bdn)  e**? (1+m:2bdn) (cx") )

n n

2b2d?e (1+m) n? 72bden(1_623d<cxn>2bd)2 2b2d2en(1_62ad(cxn)2bd)

2 2 A2 K2 1+m . 1+m 1+m 2ad n\2bd
(1+2m+m?+2b2d?n?) (ex)™Hypergeometric2F1|1, Sl e (cx) 2]

b>d*e (1+m) n?
Result (type 8, 23 leaves, 0steps):

CannotIntegrate| (e x)" Coth[d (a+bLog[cx"]) }3, x|

Problem 197: Unable to integrate problem.

JCoth[d (a+bLlog[cx"])]”ax

Optimal (type 6, 115leaves, 4 steps):

X [-1-e22 (cx")2°9)" (146229 (cx")?°%) " AppellF1] s Py =Py 1+

. s Zbdn’ e22d (CXn)Zbd, _e2ad (CXn)Zbd}

Result (type 8, 17 leaves, 0steps):

CannotIntegrate|Coth[d (a+bLog[cx"]) ], x]

Problem 198: Unable to integrate problem.

J(ex)"‘Coth[d (a+bLog[cx“])]pd1x

Optimal (type 6, 135leaves, 4 steps):
1
e (1+m)

1+m

(e x)m (—1—<ezad (cx”)Zbd)p (1+e23d (cx”)Zbd)ipAppellFl[ = , e*?d (¢ x“)Zbd, -e??4 (c x”)Zbd]

P,
2bdn 2bdn

Result (type 8, 23 leaves, 0steps):
CannotIntegrate[ (e x)"Coth[d (a+bLog[cx"])]", x|
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Test results for the 53 problems in "6.4.7 (d hyper)"m (a+b (c coth)*n)*p.m"

Test results for the 16 problemsin "6.5.1 (c+d x)*m (a+b sech)*n.m"

Test results for the 84 problemsin "6.5.2 (e x)"m (a+b sech(c+d x*n))*p.m"

Test results for the 201 problems in "6.5.3 Hyperbolic secant functions.m"
Problem 186: Result unnecessarily involves higher level functions and more than twice size of optimal
antiderivative.
J( (1-b?n?) sech[a+bLlog[cx"|]| +2b?n*Sech[a+bLog|cx"] ]3) dx

Optimal (type 3, 40leaves, ? steps):
x Sech[a+blog[cx"|| +bnxSech[a+blog[cx"|| Tanh[a+bLog[cx"]]

Result (type 5, 139leaves, 9steps):

2¢® (1-bn) x (cx") ® Hypergeometric2F1 1,

1
16b? e*@n?x (cx") 3P Hypergeometric2Fl 3, b

1+3bn

Test results for the 220 problems in "6.5.7 (d hyper)*m (a+b (c sech)*n)*p.m"

Test results for the 29 problemsin "6.6.1 (c+d x)"m (a+b csch)*n.m"

Test results for the 83 problemsin "6.6.2 (e x)"m (a+b csch(c+d x"n))*p.m"

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

Problem 160: Result unnecessarily involves higher level functions and more than twice size of optimal
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antiderivative.
J(f (1-b2n?) Csch[a+bLlog[cx"|] +2b2n*Cscha+bLog|c X"HB) dx

Optimal (type 3, 42leaves, ? steps):
-xCsch[a+blog[cx"|] -bnxCoth[a+bLog[cx"]|] Csch[a+bLog|[cx"]]
Result (type 5, 137 leaves, 9steps):

b+l 1

2€® (1-bn) x (cx")° Hypergeometric2Fi|1, n, 1 (3+ =
2b 2 bn

, e? (c x")“’] -

1
2 3a 2 3b ; 30+l 1 1) o2 2b
16 b2 32 n? x (c x")>° Hypergeometric2F1|3, = ) (5+ bn), e?? (cx)?”]

1+3bn

Test results for the 27 problems in "6.6.7 (d hyper)*m (a+b (c csch)*n)*p.m"

Test results for the 1059 problems in "6.7.1 Hyperbolic functions.m"
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Summary of Integration Test Results

5166 integration problems

A - 5075 optimal antiderivatives

B - 2 valid but suboptimal antiderivatives

C - 2 unnecessarily complex antiderivatives
D - 87 unable to integrate problems

E - 0 integration timeouts

F - O invalid antiderivatives



