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Notations

Traditional name

Hyperbolic cotangent

Traditional notation

coth(z)

Mathematica StandardForm notation

Coth[z]

Primary definition

01.22.02.0001.01
cosh(z) e*+e?
coth(z) = — =
sinh(zy e*—e™?

Specific values

Specialized values

01.22.03.0001.01
cothnim =& /;meZ

01.22.03.0002.01

1
coth(m‘(E +m]) =0/,meZ

Values at fixed points

01.22.03.0003.01
coth(0) == &

01.22.03.0004.01

coth(;r—;] =i (2+ \/3)

01.22.03.0005.01

o )= (2 +142 4 1)
12
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01.22.03.0006.01

ni [
COth(E) = - 5+ 2\/?

01.22.03.0007.01

coth(%) =(z2+10Z7+ 5);1

01.22.03.0008.01

(—1—&\/?)4/3+(—1+u'\/§)

4/3

4/3

_(_1—iﬁ)4/3+(—1+i\/§)
01.22.03.0009.01

cot ) = 723542712 +BA+1).
9 3

01.22.03.0010.01

mi 1+(-1)%°
oo L) - L
-1+(-1%°

9

01.22.03.0011.01

oufg) i 2+ v2)

01.22.03.0012.01

coth(%j] =(zZ+67+ 1);1

01.22.03.0013.01
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01.22.03.0014.01

ni iV7 3Vl
coth(7)== 2§22\ 7-21iV3 +237- TS (V7 +ivar)-

iv7  3vV21 iV 3vV21
+ +2ivV2l 7+ + 5

§(14-iVT -3V2L )V 144V +3V2L ~ V3 (14-iVT -3V | N 144iV7 +3V2L +

2V7 J7+

+

iN14-iVT -3V (14+iVT +3VAL )"+ VIV 14-iVT -3VZ (14+iVT +3V2 )" |/

iN7  3v21

+
2

+

iv7  3v21
2

222 790N1-3iV3 -2V (-i+V3 ) 7- +i|2VT (i+V3) 7+

Vi4a-22iV3 ((1+u'\/§)\3/14-m/_-3x/ﬁ +i(i+\/§)\3/14+i\/7+3\/Z)

01.22.03.0015.01

mi 1
coth(7] =(z72+352+217 +1),

01.22.03.0016.01

ni 1+ (=17
coth(—]
7

-1+ (=177
01.22.03.0017.01
i
coth(g] N3

01.22.03.0018.01

i 2
coth(_) i 1
S NG

01.22.03.0019.01
ni 1
coth(g) =(z57+107 +1),
01.22.03.0020.01
2ri \3/—1—¢ 3 +\3/—1+m/§
coth(—) ==
—\3/—1—1' 3 +\3/-1+m/§

9
01.22.03.0021.01

-
coth(g):: (z32+2772+332+1);
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01.22.03.0022.01
2mi 1+ (-1*°
coth( ) =
—1+ (-1

9

01.22.03.0023.01

01.22.03.0024.01

coth(zm):_(2,2(7_21i\/§+722/3m_g/?w_z”ﬁ)z/s))/

7

7 iV  3v21 iN7T  3v21
/5 @-3iV3) 202R 795 1-3iV3 +4VT 17— 2T T s -

iv7  3v21

+

2iv21 I 7+

+i(l4—i\/——3\/21)2/3\3/14+i\/7+3\/21 +

«/?(14—m/7—3«/21)2/3\3/14+L7«/7+3«/21 +2iN14-iVT -3V (14+L:«/7+3\/21)2/3

01.22.03.0025.01
2ni _
coth(T) =(z72+352+217+ 1)3l
01.22.03.0026.01

2mi 1+ (-1
coth(—) =—
7 —1+(=D¥

01.22.03.0027.01

3ri /
COth(E) = —i 5— 2\/;

01.22.03.0028.01
3ri _
coth(—) =(z72+10Z + 5)3l
10
01.22.03.0029.01

i I
coth(—] =
3

01.22.03.0030.01
3ri

coth(T) =-i(V2 - l)

01.22.03.0031.01

L0
coth(%) —(zZ+62+1)]
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01.22.03.0032.01
3ri 1+(-1¥
coth( )

8/ —1+(-1¥

01.22.03.0033.01

01.22.03.0034.01

-
coth(g) ~(z5Z+102 +1);

01.22.03.0035.01
i

S5n
cothl — | =i (2—\/?)
12
01.22.03.0036.01
Sni _
coth[?) =(zZ+147+ 1)3l

01.22.03.0037.01

37i iv7  3vV21
coth(T)zz —22/3\/3 7-21iV3 +\/7(i+\/§) 37— - +

2 2

iV7  3V21

+

2/3
2iV7 47+ +(14—u'\/_—3\/21) Vi14+ivT +3v2L -

%3/14_E-r_3m (14+u‘\/7+3\/Z)2/3—%i\/?\3/14—u‘\/7—3\/z (14+ivT 43V )|/

V7 3val 1 V7T 3V
i 22BN 1-3iV3 N7 (i+V3) - 5 aNT J 7+ +

2 2 2 2

+

Jia-a2iv3 (—2i\3/14-ix/7—3x/ﬁ +(-n‘+«/§)\3/14+i\/7+3\/ﬁ]

01.22.03.0038.01

3ri _
coth(g) =(z72+352+217+ 1)1l

01.22.03.0039.01

3ri 1+ (-1)%7
coth(_) A
7 -1+ (=19
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01.22.03.0040.01

(4”) —V3 -1+ivV3 (—i+\/§)+\/3 -1-iV3 (i+\/§)
cothl — | ==
9 3—l+u‘\/§ (—i+\/§)+\/3 -1-ivV3 (m+\/§)

01.22.03.0041.01

s
coth(g) ~ (232 +212+3B2 +1)

01.22.03.0042.01

Axi 1+ (-1)8°
coth( —) ==

9 —1+(-1%°

01.22.03.0043.01

01.22.03.0044.01

V-1+iV3 (-i+V3)-V-1-iV3 (i+V3)
V-1+iV3 (—i+\/§)+\/3 -1-iV3 (u‘+\/§)

01.22.03.0045.01

-
coth[g] = (z38+272+332+1),

01.22.03.0046.01
5ri\ -1+v -1
coth| — |= — "~ —
9 9
1+v-1
01.22.03.0047.01

2/3
7 21iV3
o ] +22/337—21m/§/

mi

coth(47)== 7+7i\/§+(;(1—3m/§))2/3—i\/§[

iv7  3vV21 1 iv7
_i?B71-3i3 +«/7(i+x/§)37———— —Ei4\/—37+

Via-a2iv3 (—zpr\3/14—m/7—3x/ﬁ +(—u‘+x/§)\3/14+m/7+3\/ZJ

01.22.03.0048.01

Ari 1
coth(T) =(z72+352+217+1),

01.22.03.0049.01
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01.22.03.0050.01
mi

7
coth(—) =i(2- \/?)
12
01.22.03.0051.01

e
coth(g) ~(zZ+142+1)]

01.22.03.0052.01

01.22.03.0053.01

-
cm%—ng415f+10£+ﬂf

01.22.03.0054.01

Sni
cothl — | =(V2 -1)
8
01.22.03.0055.01
S5ni -
oot —~ | =(z 2+62+1))

01.22.03.0056.01

S5ni -1+ \/4 -1
cothl — [ == ——8¥ —
8 1+v-1
01.22.03.0057.01
2ni i
coth(—) = —
3/ vs

01.22.03.0058.01

Tni /
COth(E) =i 5— 2\/?

01.22.03.0059.01

20
coth(%) =(zZ+107+ 5);l
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01.22.03.0060.01

5ri iv7  3vV21 m/_ 3v21
coth[T]zz 22?8\ 7-21iV3 +4V7T J7- PR +2V7 d7+ 5 +

2

iv7  3vV21
2ivV21 37+ +

—u'(l4—r£\/_—3\/21)2/3\3/14+i\/7+3 21 -

x/§(14-m/_-3\/Z)2/3\3/14+n«/7+3x/Z +2i\714—i\/——3\/Z (14+ix/7+3x/ﬁ)2/3/

/ ivV7  3v21 iv7T  3vV21
222/375/631_31,\/? +4\/—37_—_— 2\/737_'_ > + B

2

iv7  3vV21
+

2/3
2ivV21 I 7+ +r£(l4—i\/_—3\/21) \3/14+m/7+3«/21 +

x/§(14—m/_—3\/21)2/3\3/14+m/7+3x/21 +2L7\3/14—m/_—3\/21 (14+m/7+3x/21)2/3

01.22.03.0061.01

-
coth[?] = (278 +357+212+1),

01.22.03.0062.01
5ni -1+ (=¥
cotl =
1+(-1%¥

7

01.22.03.0063.01
3ri
coth(—) =i
4
01.22.03.0064.01
3 3
Tri \/—1—ﬁ 3 +\/—1+N§
coth(—) ==
3 3
\/—1—i«/§ —\/—1+ix/§

01.22.03.0065.01

¢
coth(g) ~(z32+ 217+ 332 +1))

01.22.03.0066.01
Triy  —1+(-1%°
3T
1+(-1)°°

9
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01.22.03.0067.01

Ami 2
coth(—) =i [1+—
5 V5

01.22.03.0068.01

4ri .
coth(g) =(z57+107+ 1)2l

01.22.03.0069.01

Sni
COth[T) == \/gl

01.22.03.0070.01

6ri 7 & 7 2iV3 )" 3
cot{ )= —|2|7-76v3 + S (1-23:3 ) +w§[ . ] v 7213 ||/

E_

3 ;(1—31'«/?) ~4iVT +

27 (-i+V3) iNT 32l

+2n'(12+\/§)37+ +
/ N7 2
37+E 7+3 21

2 2

01.22.03.0071.01
6ri _
coth(7] ~(z72+352+212 +1)

01.22.03.0072.01

6riy —-1+(-1%
coth(_) e

7 1+ (-1)%7

01.22.03.0073.01
Tmi
01.22.03.0074.01

Tri
coth(g) (2 +62+1))

01.22.03.0075.01

Triy -1+ (=1%
coth(—) S
8 1+(-1¥*
01.22.03.0076.01
4/3 4/3
8ri (—1—17\/5) +(—1+u’\/§)
coth(—) ==
9 4/3

_(—1—i\/§)4/3+(—1+u'\/§)
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01.22.03.0077.01
8ni -
coth(?) = (232 +277+332+1),
01.22.03.0078.01
8riy -1+(-17°
coth(—) =
9 1+ (-1

01.22.03.0079.01

Ormi [

01.22.03.0080.01
Ori _
coth(—) =(z72+10Z+ 5)2l
10
01.22.03.0081.01

coth(lll;ri)zz n’(2+\/§)

01.22.03.0082.01

117i .
coth( 5 ) =(zZ+147+ 1)2l

01.22.03.0083.01
coth(r i) == &

01.22.03.0084.01
i

coth(—] =
17

_l\/[[\/[z[ [34(17-V17 ) +6V17 -8 | 2(17+ V17 | —m+34]]+ﬁ+\/m+15]/

[16—2\/[2[\/[2[—,/34(17—x/?) +6VI7 +8 [ 2(17+VT7) +\/m+34]]+
W—mus]]]]

01.22.03.0085.01

mi
coth(g) =i 23+10\/E+2ﬂ 255 + 114\/?

coth(%) can be expressed using only square roots if n € Z and mis a product of a power of 2 and distinct Fermat

primes{3, 5, 17, 257, ...}.

Values at infinities

01.22.03.0086.01
coth(co) ==

01.22.03.0087.01
coth(—co) = —1
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01.22.03.0088.01
coth(so) == ¢,

General characteristics

Domain and analyticity

coth(z) is an analytical function of z which is defined over the whole complex z-plane..
01.22.04.0001.01

z—coth(z)::C—C

Symmetries and periodicities
Parity
coth(2) isan odd function.

01.22.04.0002.01
coth(-2) == —coth(2)

Mirror symmetry

01.22.04.0003.01
coth(z) == coth(2)

Periodicity
coth(2) isa periodic function with period 77 i .

01.22.04.0009.01
coth(z + i) == coth(2)

01.22.04.0004.01

coth(z+ wrim)==coth(z) /; me Z

Poles and essential singularities

The function coth(z) has an infinite set of singular points:
a) z=nik/; ke Z arethe simple poles with residues 1;
b) z== oo isan essentia singular point.

01.22.04.0005.01
Sing (coth(2)) == {{{m ik, 1} /; k€ Z}, {0, oo}}

01.22.04.0006.01
res,(coth(2) (rik)=1/; ke Z
Branch points

The function coth(z) does not have branch points.

01.22.04.0007.01
BP,(coth(2)) = {}
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Branch cuts

The function coth(z) does not have branch cuts.

01.22.04.0008.01
BC,(coth(2)) =

Series representations

Generalized power series

Expansionsat z== z,

For the function itself

01.22.06.0021.01

1
coth(2) « coth (z5) - cschz(zo) (z-7) + 5 sinh(2 zy) csch4(zo) (z- 20)2 +...

01.22.06.0022.01

iz~ 27)

1
coth(2) o coth (z) — csch’ () (2 - 2o) + 5 Sinh22) csch'(zg) (z- )% +O((z- 20)°)

01.22.06.0023.01

o

1
coth(z) == Z F

k=0 ™*

coth(zy) & — cSch’(Zp) Sicg —

k— 1rrF1( 1)J+m

kY Y

m=0 j=0

m+1

01.22.06.0024.01
coth(2) o« coth(zy) (1 + O(z— z))

Expansionsat z==0

For the function itself

01.22.06.0001.02

1 z 2 27
coth@ o« —+ —— —+ ——... [: (2> 0)
z 3 45 945
01.22.06.0025.01
1 z 2 225
coth() « —+ = - —+ — - 0O(Z/)
z 3 45 945

01.22.06.0002.01
o 92k Bok 22k-1

coth(z) == —+ lild<n
TR

i kK
( )sinh_zm_z(zo) 2k—2m( 2jm) (m— sinh[% +2(m-j) Zo)

(z- )
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01.22.06.0003.02

1 z
coth(z) «« — + = + O(Z%)
z 3
Expansionsat z == %

For the function itself

01.22.06.0004.02
5

ni 1 Ty 2 ni ni
coth(z) (z— —)— - (z— —) + — [z— —) -/ (z—> —)
2 3 2 15 2 2
01.22.06.0026.01

miy 1 iy 2 i
coth(2) o« (Z— —]— —[z— _] + —[Z— _)
2 3 2 15 2

01.22.06.0005.02

w  22K(22K_ 1) By, mi2kt mi| w
coth(z::Z(—)[——) Llz——| < —
= 2K! 2 2| 2

01.22.06.0006.02
ni Tie
coth(z) o [z— —) + O (z— —)
2 2

g-series

01.22.06.0007.01

coth(z) == -1 - ZZqzk /iq=¢*
k=1
Dirichlet series

01.22.06.0008.01

coth(z) == 2Ze-22<k+1> +1/;Re(2 >0
k=0

01.22.06.0009.01
coth(z) = -2 3 e***Y — 1/, Re2) < 0
k=0
Asymptotic series expansions

01.22.06.0010.01
coth(2) o 1+ 2722 1Fo(1; ; e7%?) /; Re(2) > O A (127 = 0)
01.22.06.0011.01

coth(z) o 1+ 2722 (1+ O(e2%)) /; Re(2) > 0A (17 - o)

01.22.06.0012.01
coth(z) o =1 - 2€?% 1Fo(1; ; €?%) /; Re(2) < 0A (17 - o)
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01.22.06.0013.01
coth(z) o« =1 - 2€?*(1+ O(e*?)) /; Re(2) < OA (|2 > o0)

01.22.06.0014.01
coth(2) « coth(2) /; Re(2) == 0A (|2 - )

01.22.06.0015.01

coth(z)ocl/;(z—>e"¢oo)/\—g<¢<g

01.22.06.0016.01
Vs Vs

th -1/ ié - —-— — <
coth(2) « /(Z—)E oo)/\ T<$p< 2\/2<¢ b/

01.22.06.0027.01
-1 —7r<arg(z)<—g\/%<arg(z)sn

coth(2) o { 1 ~I<agr <’ /(2 = )

coth(z) True

Other series representations

01.22.06.0017.01
o 1 1 iz
coth(z) = 2227 +—/,—¢Z
aPke+Z2 Z o«w

01.22.06.0018.01

1 iz|(& 1 -1 1
coth@ == - —| > ——— s ) ————
z nl\igkz-irk 2 k(z-ink
01.22.06.0019.01
) VA iz
coth(z) = Z -y
o ntKke+ 2w
01.22.06.0020.01
1 iz ™ 1 iz
coth@)=--—> ——— ) —¢Z
z n = kK@z-nmik «
k+0

Integral representations

On the real axis

Of thedirect function
01.22.07.0001.01

Z
coth(2) == — f _cseh’(t) dt

01.22.07.0002.01

2iz

+1

20 oot n Vg
coth(z ::——f - dt/;0<Im@< —
nJo t2-1 2
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Limit representations
01.22.09.0001.01
n 1 iz
coth(z) == lim —e¢Z
(2) == lim kz ——¢

Continued fraction representations

01.22.10.0003.01

1 z
coth(z) = — + 2
z
3+
5+ 2
T+ ?
9+i
11+...
Andreas Lauschke (2006)

01.22.10.0004.01
[
1

1 1
coth(z) = — + — Ki(Z, 2k+1)
z z

Andreas Lauschke (2006)
01.22.10.0001.01
1 47727
coth(z) == — +
z 1+4727
1+
4(4+4n727)
3+
9(9+4n27)
5+
16(16+ 472 2)
7+
25(25+4n727)
9+
36(36+4727)
1y —
13+...
01.22.10.0002.01
1 4z
coth(z) == — +
z 2 2()2 4 42 ®
bis (1+Kk(k (k + ) 2k + 1)1)
01.22.10.0005.01
1 z/2
coth(2) = — —
z 3 N 2/4
2[4
2" 7 2[4
2 2/4
o, 2[4
2 4 2/4
2 2
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A.Lauschke (2006)

01.22.10.0006.01
z

1
coth(z) == — -
z

el e,

A.Lauschke (2006)

Differential equations

Ordinary nonlinear differential equations

01.22.13.0001.01
ni
W (2) + W(2)%2 — 1 == 0/; W(2) == coth(2) /\ \N{?) =0

01.22.13.0002.01

a\/b2—4ac z+\/b2—4ac (o

1
W (2) - aw@2? - bw@ -c=0/; W2 = b+ b?-4ac coth 5
a a

Transformations

Transformations and argument simplifications

Argument involving basic arithmetic operations

01.22.16.0001.01
coth(—2) == —coth(2)

01.22.16.0002.01
o (b coth(ab™Z")
coth(@(b )™ = /i2meZ
pbm zZme

01.22.16.0003.01

V Z coth(z

coth(\/ Z ):: 7()
z

Argument involving inver se trigonometric and hyper bolic functions

Involving sin~t

01.22.16.0064.01

coth(si n‘l(z)) = .

2i
[i 7+ 1-2 ) +1
01.22.16.0004.01

iy1-2

-1

coth(i sin"4(2)) == -
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01.22.16.0016.01

1+y1-7

i
coth(— sin’l(z)) =i
2

z
01.22.16.0065.01
coth(asin"l(z)) = -
S S—
2ia
(tz+\j 1-2 ] +1
Involving cos™
01.22.16.0066.01
2
coth(cos () = 1+
2i

olizefi-2] -1

01.22.16.0005.01

iz
coth(i cos*(2)) = -
1-7
01.22.16.0017.01
i ivi+z
coth(— cos’l(z)) =—
2 Vi-z

01.22.16.0067.01

2
coth(acos™()) =1+

2ai
ean(m 1_22) 1

Involving tan™

01.22.16.0068.01
1
coth(tan™*(2)) = -1
1 1 . N—i g i
E—E(l—ﬂz) (lz+l)

01.22.16.0069.01

coth(tan™*(x, y)) =
2 -1

2i
[ X+iy ] 1
V x2+y2
01.22.16.0006.01
i
coth(i tan™'(2)) == — -
VA
01.22.16.0070.01

| X
coth(i tan™(x, y)) = - %
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01.22.16.0018.01
i i
coth(z tan‘l(z)) =_— (1 +V1+2 )
z
01.22.16.0071.01
i (x +V X +y? )

1
coth(— itan(x, y)) =-
2 y
01.22.16.0072.01
1
coth(atan™(2)) = -1
Z-2-ig e iz+ 1)

01.22.16.0073.01

1
coth -1 =
(atan™(x, ) -
2ia - 1
[ X+iy ] 1
vV X2+y2
Involving cot™
01.22.16.0074.01
1
coth(cot *(2)) = -1

L (_) (_)
2 z z
01.22.16.0007.01
coth(i cot (7)) = —i z

N

01.22.16.0019.01

i 1
coth(— corl(z)) =—i|ll+ [1+— |z
2 2

01.22.16.0075.01

1
coth(acot*(2)) = -1

Involving csc™t

01.22.16.0076.01

coth(csc™(2)) = .

\2i
[ [1—i +5) +1
22 z

01.22.16.0008.01

coth(icsc () =i | 1-
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01.22.16.0020.01
coth(;i csc*l(z)) - @ [\/? 21 )

01.22.16.0077.01

coth(acsc™(2)) =

Involving sec™t

01.22.16.0078.01

N

coth(sec™(2)) = 1+

01.22.16.0009.01
iNZ
z{Z2-1

01.22.16.0021.01

iv-z-1+vV-z
vz-1 \/?

01.22.16.0079.01

coth(i sec™'(2)) = -

coth(f sec*l(z)) =
2

N

coth(asec(2)) = 1+

Involving sinh™*

01.22.16.0010.01

V1i+2Z
z

coth(si nh"l(z)) =

01.22.16.0022.01

VZ2+1 +1

1 -1
coth(— sinh (z)) ==
2 z

01.22.16.0080.01

coth(i sinh™(2)) =
1— 2

[z+\/ﬂ)2£+1
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01.22.16.0081.01

coth(asi nh"l(z)) =

1- 2

(z+\/Z]2a+l

Involving cosh™t

01.22.16.0011.01

coth(cosh™(2)) =

z
Vvz-1+vz+1
01.22.16.0023.01

Vz+1

vz-1

1 -1
coth(E cosh (z)) ==

01.22.16.0082.01

coth(i cosh'l(z)) =

2

(z+\/z \/;)254-1

01.22.16.0083.01

coth(a cosh"l(z)) = -

(z+\/z \/Z)za+l

Involving tanh™!

01.22.16.0012.01

1
coth(tanh"l(z)) =

01.22.16.0024.01

Vi-2 +1

1 -1
coth(— tanh (z)) ==
2 z

01.22.16.0084.01
1 2
coth(itanh () =1+ ——————
1-27"@z+1D -1

01.22.16.0085.01
2

coth(atanh"l(z)) =1+
1-27%@zZ+12-1

Involving coth™

01.22.16.0013.01
coth(coth‘l(z)) =z
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01.22.16.0025.01

1 . 1
coth(— coth (z)) =z 1-— +1
2 2

01.22.16.0086.01

coth(i coth™(2)) = . -1

01.22.16.0087.01

coth(a coth"l(z)) =

01.22.16.0028.01

o Z-D"+@z+D"
coth(ncoth™(2)) = ————————/ine
z+D)"-(z-1)

Involving csch™

01.22.16.0014.01

1
coth(csch_l(z)) =z |[1+—

01.22.16.0026.01

1 1 1
coth(—csch (z)) =z 1+— +1
2 2

01.22.16.0088.01

coth(i csch™(2)) =

01.22.16.0089.01

coth(acsch™(2)) =
1-

2a
[ [l+i +1) +1
Z2 z

Involving sech™

01.22.16.0015.01
1-z

1
coth(sech *(2)) = — [ —
1-zV 1+z

01.22.16.0027.01

1 » z 1 z+1
coth(— sech (z)) =— [ - o
2 V=z z z-1
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01.22.16.0090.01

1 1
coth(i sech™(2)) = .
1- 2i
[ %—1 ’ 1+% +%] +1
01.22.16.0091.01
1

coth(asech™(2)) =
l —

2
2a
[ [ l—1 [14—l +l] +1
z z z

Addition formulas

01.22.16.0029.01

coth(a) coth(b) + 1
coth@+b)== ———
coth(a) + coth(b)

01.22.16.0030.01

im (1-icoth(@)i

coth(a + —) _—
4 icoth(a) + 1

01.22.16.0031.01
1 - coth(a) coth(b)

coth(a-b) ==
coth(a) — coth(b)

01.22.16.0032.01

in (icoth(@) +1)i
confa- ) Lot 1 e
4 icoth(a) -1
01.22.16.0033.01
sinh(2a) —isin(2b)
coth(a+ bi) =
cosh(2a) — cos(2b)
01.22.16.0034.01
isSin(2b) + sinh(2a)
coth(a—ib) =

cosh(2a) — cos(2b)

01.22.16.0035.01
coth(z,) coth(zz) coth(z;) + coth(z;) + coth(z,) + coth(zz)

coth(z; + 2, + z3) ==
coth(z;) coth(z,) + coth(z3) coth(z,) + coth(z) coth(z3) + 1

Half-angle formulas

01.22.16.0036.01

z
coth(i) == coth(2) + csch(2)

01.22.16.0037.01
z sinh(2)
A= s
cosh(z) -1

2
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01.22.16.0038.01

cosh(z) + 1
cosh(z -1

1+ cosh(z)
1 - cosh(2)

/;0<|Im2| <n

Multiple arguments

Argument involving numeric multiples of variable

01.22.16.0040.01

1
coth(22) = E(COth(z) + tanh(2))

01.22.16.0041.01
coth3(z) + 3 coth(2)
coth3z)== ——M —~
3coth2(z) +1
Argument involving symbolic multiples of variable
01.22.16.0042.01

101 mik
coth(nz) == — Zcoth[z+ —] /ineN*
s n

01.22.16.0043.01
Tn(cosh(z))

sinh(z) U,,_,(cosh(2)

01.22.16.0053.01

ZU)( 2nk ) coth™ ()
coth(nz) = /ineN*

n-1

- n
IS J ( ok 1 ) coth™ @K+ (z)

Roger Germundsson

Products, sums, and powers of the direct function

Products of the direct function

01.22.16.0044.01
cosh(a— b) + cosh(a + b)

cosh(a + b) — cosh(a— b)

coth(a) coth(b) ==

Productsinvolving the direct function

01.22.16.0045.01

sinh(a+ b) — sinh(a - b)
coth(a) tanh(b) ==

sinh(a—b) + sinh(a+ b)
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Sums of the direct function

01.22.16.0046.01
coth(a) + coth(b) == csch(a) csch(b) sinh(a + b)

01.22.16.0047.01
coth(a) — coth(b) == —csch(a) csch(b) sinh(a — b)

Sumsinvolving the direct function

Involving other hyperbolic functions

Involving tanh

01.22.16.0054.01
coth(z) + tanh(2) == cosh(2 z) csch(z) sech(2)

01.22.16.0055.01
coth(2) — tanh(z) == csch(z) sech(2)

01.22.16.0048.01
coth(a) + tanh(b) == cosh(a + b) csch(a) sech(b)

01.22.16.0049.01

coth(a) — tanh(b) == cosh(a — b) csch(a) sech(b)

Involving trigonometric functions

Involving tan
01.22.16.0056.01
coth(2) + i tan(z) = cosh(x/? €s z) csch(2) sec(2)
01.22.16.0057.01
1.
coth(2) — i tan(z) = cosh(x/? e 3" z) csch(2) sec(2)

01.22.16.0058.01
coth(a) + i tan(b) == cosh(a + b i) csch(a) sec(b)

01.22.16.0059.01
coth(a) — i tan(b) == cosh(a — i b) csch(a) sec(b)
Involving cot
01.22.16.0060.01

coth(2) + i cot(2) == csc(2) csch(2) sin(«/? ot z)

01.22.16.0061.01

coth(2) — i cot(2) == cso(2) csch(2) sin(«/? e z)
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01.22.16.0062.01
coth(a) + i cot(b) == csc(b) csch(a) sin(b + ai)

01.22.16.0063.01
coth(a) — i cot(b) == csc(b) csch(a) sin(b — ai)
Power s of the direct function

01.22.16.0050.01

) cosh(22) +1
coth(z2) == ——
cosh(22) -1

01.22.16.0051.01
3cosh(z) + cosh(32)

sinh(32) — 3sinh(2)

Power sinvolving the direct function

01.22.16.0052.01
coth?(a) — coth?(b) == —csch?(a) csch?(b) sinh(a — b) sinh(a + b)

Identities

Functional identities

01.22.17.0001.01

1
coth(@) coth(22) == — (coth®(2) + 1)

Complex characteristics

Real part

01.22.19.0001.01
sinh(2 x)
Re(coth(x+iy)=-—————
cos(2y) — cosh(2 x)
01.22.19.0007.01
sinh(2 Re(2))

Re(coth(2)) = -
cos(2 Im(2)) — cosh(2 Re(2))

Imaginary part

01.22.19.0002.01
sin(2y)

Im(coth(x+iy)== —
cos(2y) — cosh(2 x)

01.22.19.0008.01

sin(21m(2)
Im(coth(2)) ==

cos(2 Im(2)) — cosh(2 Re(2))

Absolute value
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01.22.19.0003.01

\/ cos(2y) + cosh(2 x)
|coth(x+iy)|== |-———
cos(2y) — cosh(2 x)

01.22.19.0009.01

\/ cos(2Im(2)) + cosh(2 Re(2)
|coth(2)| = | —
cos(2 Im(2)) — cosh(2 Re&(2)

Argument

01.22.19.0004.01

sinh(2 x) sin2
arg(coth(x + i y)) == tanl[_ (2y) )

cos(2y) — cosh(2X) cos(2y) — cosh(2 X)

01.22.19.0010.01

sgn(sin(2y)) 1] ( 7 sgn(sinh(2 x))

2" sgn(cosh(2 X) — cos(2y))

1
arg(coth(x+ i y)) == — | sgn +
X 2y 2 [sg [sgn(cos(Zy)—cosh(Zx)) 2

] — 2tanY(csch(2 x) sin(2y))

01.22.19.0011.01

arg(coth(2)) == tan-l[_ Sinh(2 Re(2) sin21Im() )

cos(2 Im(2)) — cosh(2 Re&(2)) ' cos(2 Im(2)) — cosh(2 Re&(2))

01.22.19.0005.01

arg(coth(2)) ==
1 sgn(sin(2 1m(2))) 1 7 sgn(sinh(2 Re(2)))
— [sgn( + —] [n - ] — 2tan"Y(csch(2 Re(2) sin(2 Im(2)))
2 sgn(cos(2Im(2)) — cosh(2Re(2))) 2 sgn(cosh(2 Re(2)) — cos(2 1m(2)))

Conjugate value

01.22.19.0006.01

______ snh@2x)+isin2y)
coth(X+ i y) ==

cosh(2x) — cos(2y)

01.22.19.0012.01
iSin(21m(2)) + sinh(2 Re(2))

cos(2 Im(2)) — cosh(2 Re(2)

coth(z) = —

Signum value

01.22.19.0013.01

sinh(2x) —isin(2y)
sgn(coth(X + i y)) ==

\/ cosh?(2X) — cos2(2)

01.22.19.0014.01

sinh(2 Re(2)) — i sin(21m(2))
sgn(coth(2)) ==

\/ cosh?(2 Re(2)) — cos2(2 Im(2))

Differentiation
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Low-order differentiation

01.22.20.0001.01

odcoth(z) )
= —-csch®(2)
0z
01.22.20.0002.01
82 coth(2) )
== 2 coth(z) csch™(2)
07

Symbolic differentiation

01.22.20.0003.01

6”coth(z) w p2k-lp, Zkn-1
= —1)"nvZ*”1+Z /ild<rAneN*
k(2k—-n-1)!

01.22.20.0004.01

0" coth(2) )
== coth(2) 6, + csch™(2) 6,1 —

n-1k-1 1 j+k K— n- 1smh_2k 2 2) 2n- 2k i TN
n(—i)”zz( kD @ (n 1)(2.k)sinh(i+2(k—j)z)/;neN
0= k+1 k ] 2

01.22.20.0006.01

" coth(2) (-Dk! S ’
=6, + 2" (coth(2) — 1) Z - (coth@+1)*/;neN
07" k=0 P

Victor Adamchik (2005)

Fractional integro-differentiation

01.22.20.0005.01
9” COth(Z) ) 22k 1 B Z2k a-1

-FCYD(z, -1zt + ld<n
07 o kzl‘ rk-a)k
01.22.20.0007.01
icz icz (ic™t
coth®(cz) = i@+t 7ot ((—i c2)®(ic)™ (p(")(— —) - W{—D +iim T (2log(m) —log(=ic2) + Y (-v) +7)
ﬂ- ﬂ- Vo _v

Integration

Indefinite integration

Involving only one direct function

01.22.21.0013.01

log(sinh(b + a2))
fcoth(b+ azndz= ——
a
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01.22.21.0014.01
log(sinh(a 2))
a

f coth@z)dz==

01.22.21.0015.01

f coth(2) d z == log(sinh(2))
Involving one direct function and elementary functions

Involving power function

Involving power

Involving z"and linear arguments

01.22.21.0016.01
1
fzcoth(b+ azdz== — (a7 +2abz+2alog(l-e?®*3?)z+ riaz-
2
inlog(1+e*??) + 2blog(1- e 2®*32) + i rlog(cosh(a2) — 2blog(i sinh(b + a2)) — Liy(e72*22))

01.22.21.0017.01
2+l n (_1)j 2-i-1 g-i-1 ;-
fz" coth@z)dz=——— - 2e2“n12 w2Fiaa(l 0 L 12, ..., 26727 /ineN
n+1 i (n=)!

01.22.21.0018.01
az(az+2log(1- e 237) - Liy(e 227

f zcoth(@az)dz==
282

01.22.21.0019.01
-8a®Z% +24a% log(1 - €%3%) 22 + 24aLiy(e???) z+i n° - 12 Lis(e???)

f Zcoth(az)dz=
24a8

01.22.21.0020.01
-16a* 7 + 64a%log(1 - €22%) 22 + 96 8% Liy(e?%) 22 — 96 aLis(€??2) z+ n* + 48 Liy(£22?)

fz3 coth(az) dz ==
64a
01.22.21.0021.01
2 log(l-e*23) 7" 2Liy(e*??) 2 3Lig(e???)Z 3Liy(e?®)z 3Lig(e???)  ind
fz“coth(az)dz:——+ + - + - -
5 a a? as at 2a° 160a°

Involving exponential function

Involving exp

Involving a°?
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01.22.21.0022.01
1

blog(a) (2c+ blog(a)

blog(a blog(a blog(a blog(a
[abz(bezuzFl( il +1, 1 el +2 ezcz)log(a) +2F1[ 29( ), 1; % +1 eZ(:z) (20+b|og(a))))
c

fabz coth(c2) dz==—

2c 2cC 2c

01.22.21.0023.01
ebz

f@bz coth(@z) dz== -

b b b b
Qa+b)Fy| —, 1L — + 1, €®®?|+be???,F) [ — + 1, 1, — +2; £
2a  2a 2a 2a

b(2a+b)

01.22.21.0024.01
log(—1+ e 2% + e 2% —log(l + e 2%

f e 3%coth(az)dz==
a

01.22.21.0025.01
log(—1+ ¢3%) + e?* — log(1 + ?%)
f e??coth(az)dz=

a

Involving exponential function and a power function

Involving exp and power

Involving z" €°?

01.22.21.0026.01

n (-1l bi-izi b b b b
fz"ebzcoth(cz)dz: -n! @bzzihz j+1[—, e —, L — 41, L, — 41 e2°2]+
o (=)! 2c 2c  2c 2c
n (1)l (b+2¢) T 2 b b b b
e(b+2°>zz ,-+2F,-+1(—+1, e —+ L L — 42, ., —+2 em] /ineN
i n=p! 2c 2c 2c 2c

Arguments involving inverse trigonometric functions

Involving sin™*
01.22.21.0027.01

1 o L i i L i [ .
fcoth(sin"l(z))alz:: i (5e2‘5‘” '@ u'zFl(—, 11+ —; 2SN 1(2)) - 5i2F1(——, 11— —; 2SN 1(2)) -
10 2 2 2 2

(2 i) 2208 2Fl(1 + g L2+ g; eZS'"’l(D) —(2+i) D 2F1[1 - % 12— %; ezgn’l@))

Involving cos™t



http: //functions.wolfram.com 30

01.22.21.0028.01

1 o i I _ i i _
fcoth(cos‘l(z)) dz= — '@ (—5 £2ies™ @ zFl(—, 1,1+ —; 2% 1(2)) - 52F1(— 11— —; g2%0s 1(1)) _
10 2 2 2 2

(1+2i)220057@ 2F1(1+ L2 e2005’1<2>) ~(1-2i) 2@ 2F1[1— S 2o e2°°5’1<2>))
2 2 2 2
Arguments involving inverse hyperbolic functions

Involving sinh™*
01.22.21.0029.01

fcoth(si nh™'(@)dz==log2 - Iog[\/ Z+1 + 1) +VZ2+1

01.22.21.0030.01

f coth(as'nh"l(z)) dz=-
8a%-2

(@—Zsinh‘l(z) ((Za— 1) ((2a+ 1) esinh‘l(z) (eZSjnh‘l(z) zFl(i, 11+ i; eZasinh‘l(z)] —2F1[—i, 11— i; €2asinh‘1(z))) i
2a 2a 2a 2a

2 inh~1 1 1 2asinh™t
e( a+3)sin (2)2F1(1+ — 1 24+ —e asinl (z)))+
a 2a

(2a+ 1) eZasjnh’l(z)+sinh’1(z) 2F1[1— i’ 12— i, eZasinh’l(z))))
2a 2a
Involving cosh™
01.22.21.0031.01

f coth(cosh’l(z)) dz=+vVz-1+Vz+1

01.22.21.0032.01

f coth(acosh'l(z)) dz== _t (e‘ms'fl(z) ((2 a+ 1) g23cos @+ 2F1[1 - i 12— i; ezamhfl(z)) -
8a?-2 2a 2a

(2a-1) ((2 a+1) @ (ezm‘l@) 2F1( Lo eZaOOS'"1<Z>) + ZFl(— Lol eZaOOS'"l(Z))) +
2a 2a 2a 2a

_ 1 1 _
p(2a+3cosh 12 2F1(1+ 124 —; gRacosh 1(2)))))
2a 2a
Involving tanh™*

01.22.21.0033.01

f coth(tanh"l(z)) dz==log(2)

Involving coth™
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01.22.21.0034.01

2
f coth(coth’l(z))clz: 5

Involving csch™*

01.22.21.0035.01

[1+ é z(\/ Z+1 z+sinh"1(z))

f coth(csch_l(z)) dz=

2V Z2+1

Involving sech™*
01.22.21.0036.01

1 z
fcoth(sech_l(z))dz: / 1 Vvz+1 tan ——
zZ+

1

Vi-2
Involving trigonometric functions
Involving sin

Involving sin(b z)

01.22.21.0037.01
fsi n(bz coth(czdz-==
1
2(03+4c2 2¢c
ib

_ ib
b((b+ zu'c)e2<°“b>22|:1[1+ 7o 1,2+ —; &%°?
C

2c

Involving power of sin

Involving sin™(b z)

i b ib
(@“bz((4cz+ bz) @2“’22&(”—. L1+ E—; e
b) 2c

ib
2021+ (4% + %) oF |- —, 11
] ( JoF =5

ib
)+(b—2120)@2°22F1[1——,
2c



http: //functions.wolfram.com 32

01.22.21.0038.01

2"™(1-mmod 2) log(sinh(c 2))
fsinm(b Z)coth(cz) dz== [

N3 3

Cc

) .
[WTlJ m . ib(m-2s) bi(m-29)

2 mgl-m Z (—1)5( )[[«;MMS)Z[QH bi(m-29) 2F1[ L1 +1; eZCZ] +
s S 2c 2c

bi(m-29
+1,1; +
2c

ib(m-2s ib(m-2s
[(_1)m@—éb(m—25)z[(2(:—ib(m_zs))zFl[_l ( ),1;1_E ( );e

be?cZi(m-2s9),F,;

bi(m-29) " _
2; e /(b(m—25)(20+ bi(m-29)) -

2c 2c

ib(m-2y9 ib(m-29
2F1[ - 12— ezcz))]/(b(m—ZS) (Zc—ib(m—Zs)))) /imeN*
2c 2c

2CZ] _ibQZCZ(m_ZS)

Involving cos

Involving cos(b z)

01.22.21.0039.01
f cos(bz) coth(cz)dz=
1

, , ib ib ib ib
P E— [i e-m[(4c2 +b?) ez”’ZzFl[—, L+ —; em] -(ac+ bz)zFl(——, Lil-—; eZCZ) +
2(b*+4c%b) 2c 2¢c 2¢c

, ib ib ib ib
b(b+2ic)e® P2 F |1+ —, 1,2+ —; ® [+ (2c+ib) €®®%iFy1- —, 1, 2— —; &7
2c 2c 2c
Involving power of cos

Involving cos™(b z)

01.22.21.0040.01
m
2 Mlog(sinh(c 2)) [ m ] (1-mmod 2)
f cos™(bz) coth(c2) dz== 2 +
c

& bm-29  bi(m-2
ZmiZ(?)[[eib(wzs)z[(2C+bi(m—ZS))zFl[ﬂ (rz S),l; [(r; s)+1; e2°2)+
s=0 ¢ ¢

bi(m-29) bi(m-29)
+1,1;
2c
ib(m-2s) u‘b(m—ZS)_

e PM292lDc_ih(m=29),F|-——— 11— ——: £?°%|— jbe?* (m=29)
2c 2c

bezczi(m—ZS)zFl[ +2; ezcz]))/(b(m—Zs) (2c+bi(m=-29)) -

ib(m-2s9) ib(m-29
2F1[ - 5;2-———¢

oe e ZCZ))]/(b(m—25)(20—ib(m—25))))/;meN*
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Involving trigonometric and a power functions

Involving sin and power

Involving z" sin(a+b z) coth(c z)

01.22.21.0041.01

1 D (b ib ib ib ib
fz"sin(a+bz)coth(cz)aiz:: —int e‘a‘bzzimaﬂ(——, e Ll — 1——;e2°2]—
2 = (n—)! 2c 2c 2c 2c
, D (=Dl 2c-iby it 2c—ib  2c-ib 2c-ib 2c-ib
e"a*(zc’w)zz . (2 j+1[ L1 +1, ..., +1; e2°2]+
iz (n-j! 2c 2c 2¢c 2c
)i by g : b ;
eiaﬂ'bzi—( b b). . j+2 j+1(f, cey ﬂ, 1; E+1, R E+1; @202]+eia+(2c+ib)z
20 n=-j! 2c 2c 2c 2c
n (-1 @2c+ib) Tt 2c+ib 2c+ib  2c+ib 2c+ib
_ iv2Fj L +1, ..., +1;%%?|| ineN
iz n-n! 2c 2c 2c 2c
01.22.21.0042.01
1 LTS Ry ib ib ib ib
fz“sin(bz)coth(cz)dz::—u'n! e-*bzzi_,ﬁl:m(——,...,——, 1;1——,...,1——;e2°z]—
2 iz (n—=)! 2c 2c 2c 2c
D (=D 2c—ib)Tt 2¢c—ib 2c—ib  2c-ib 2¢c-ib
e(ZC“b)ZZ - 42 j+1[ L +1, ..., +1 e2°2)+
20 (n—=P! 2c 2c 2c 2cC
D =Dy ib ib b ib ,
e‘bZZ—j+z j+1[—, vy —, L — 41 ..., — +1; €27 4 2CHiD)2
iz (n—=)! 2c 2c 2c
n (-1l 2c+ib) T2 2c+ib 2c+ib  2c+ib 2c+ib
Z _ i+2Fjs1 1 +1, ..., +1;&%°%||ineN
20 n-7! 2c 2c 2c 2c

Involving powers of sin and power

Involving z" sih™(b z) coth(c z)
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01.22.21.0043.01

f 2"sin™(bz) coth(cz) dz ==

%] D (—1) (i b(m- 2Kyt 2] ‘bm-2k  ib(m-2K
. Z(_l)k(r:][ewmk)zz( pipm-2ky e J-+1{I -2k ibm-2k)
k=0

= (n-j! 2¢ 7 2¢ 7

; _ i _ n o1 (—; _ -i-1n-j
ib(m 2k)+1,..., ib(m 2k)+1;€202]+(_1)m f’ﬂ_b(Mk)ZZ( Di(=ibm=2k)?' "2
2¢c 2c i (n-)!
ib(m-2k) ib(m-2k) ib(m-2k) ib(m-2k)
j+2Fj+1[— e = 11— R ;e2°z]+
2c 2c 2c 2c

A n (-1 2c—ib(m-2k) It A 2¢c—ib(m-2k)
e(2c—nb(m—2k))zz 42 j+l( .

= (n-j! 2c

2c—ib(m-2k) 2c—-ib(m-2k)
1; +1

2c—ib(m-2k)
, L A —, [P |
2c 2c 2c

n (1l . _ =j=1 n-j : _
reviman:§ CLETIIID 2 20

= (n=)! 2¢
2c+ib(m-2Kk) 2c+ib(m-2Kk) 2c+ib(m-2Kk)
.1 +1,.., ———— +1; 2| |[2i)™-
2c 2c 2c
m Zn+l n (_1)j 2—]—1 C—j—l Zn—j
2‘m[m]n!(1—mmod2) —+2@2°ZZ : w2Fja(l o L2, 22| fine
2 (n+1)! o0 (n=j)!
NA
me
N+

Involving cos and power

Involving z" cos(a+b z) coth(c z)
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35

01.22.21.0044.01

f Z"cos(a+ bz coth(cz) dz==
1 n (-1l (i)t ib b b i b
- n eﬂ'aﬂebzz( ) (i ) j+2|:j+1[_[_, . ‘ L 1_E_ .“,1_1_ ZCZ)+eia+(2cib)z
2 i (n—=)! 2c 2c 2c 2c
n (~1) (2c—ib)y Tt —ib+2c —ib+2c  -ib+2c —ib+2c
- iv2Fj L +1,..., —— +1; 2%+
o0 (n-j! 2c 2c 2c 2c
no(_1ni¢s -j-1 —j . . . .
eiaﬂ'bzz( b (lb). z 2 j+1(f . ﬂ' 1; E.;,.]_, o ﬂ+1; e202]+eia+(20+ib)z
= n-=j! 2c 2c 2c
n (-1 @c+ib) Tt 2c+ib 2c+ib  2c+ib 2c+ib
Z _ iv2Fj1 L +1, ..., +1; %] ineN
i n-)! 2c 2c 2c 2c
01.22.21.0045.01
1 D (=D (miby ib ib ib ib
fz”cos(bz)coth(cz)dz::——n! e‘”’zz _ j+2 j+l(——, ey ——, L1 —, . 1 —,e2°z]+
2 oo (n=p! 2c 2c 2c 2c
M (—Di@c-ib) Tt -ib+2c  -ib+2c -ib+2c —ib+2c
e(zc-m)zz 42 J+1[ s L +1, .., — 4+ 1 €2cz)+
20 GEE 2c 2c 2c 2c
n 1)J(lb)112”1 ib ib ib ib ,
Z j+2 j+1[—, ey — L — 1, .., —+ 1 e2°z]+e(zc+‘b)z
= 2c 2c 2c 2c
N (-1i@c+ib) Tt 2c+ib 2c+ib  2c+ib 2c+ib
Z _ i+2Fje1 1 +1,.., +1;e*°%||ineN
i n=7! 2c 2c 2c 2c

Involving powers of cos and power

Involving z" cos™(b z) coth(c z)
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01.22.21.0046.01

f Z"cos"(bz) coth(c2) dz ==
m Zn+1 n (_1)] 2—j—1 C—j—l Zn—J
—2m[m]m(1—mmod2) ——— 42677y . iwaFjea(l 0 1,22, .., 2 22%7) [ -
2 (n+ D! ic0 (n=j!

lm_TlJ n j . -j-1 i
—m m —ib(m-2Kk)z (_l) (_l b(m—2k)) Zn
2™n k; ( . )[@ D

j=0 (n_j)!
ib(m-2Kk) ib(m-2Kk) ib(m-2Kk) ib(m-2Kk)
je2Fjea| - ey — , 11— U [p—— LY
2c 2c 2c 2c

+1,

n (-1 (ib(m-2k) Tt (zzb(m—Zk) ib(m=2K) . ibm-2K)
j+2Fj+1 )

ex'b(rmzk)z y eeey )
J; (n—-j! 2c 2c 2c

ib(m-2k) _ n (-1 @2c-ibm-2k) Ttz
. ————— +1; 622 +e‘2°’”b‘W2k))ZZ — j+2Fjs1
2c i n-)n!
2c—ib(m-2k) 2c—ib(m-2Kk) 2c—ib(m-2Kk) 2c—ib(m-2Kk)
) e , L +1, ..., ————— 11274
2c 2c 2c 2c
€(2c+bi(m—2k))zi(_1)j @c+bi(m-2i7 7 27 +2 -+1[20+ib(m_2k) 2c+ibm-2k
= (n-j)! e 2¢ 2¢
2c+ib(m-2k) 2c+ib(m-2k)
1; 2—+1, ey 2—+1;432°Z) /ineNAmeN*
c c

Involving trigonometric and exponential functions

Involving sin and exp

Involving P sin(b z)

01.22.21.0047.01

fepzsin(bz) coth(cz) dz==
1 1 , —ib+ —ib+
——i[ (e(“b+p)z[(2c—u’b + p)zFl[ p’ 1; P +1; e2°z]+e2°z
2 \(-ib+p2c-ib+p) 2c 2c
—-ib+p —-ib+p 1
(-ib+ p)zFl[ +1, 1 +2 ezcz]]]—
2c 2c (ib+p (2c+ib +p)

_ ib+ ib+ ib+ ib+
[e<‘b+p>z[(2c+ib+p)2|=l( 5 iyt p+1;e2”)+e2°z(ib+p)2Fl( 5 Py p+2;e2“])))
c c

2c 2c
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01.22.21.0048.01

f ¢'PZsin(b2) coth(c2) dz==

1 , ib ib ) ib ib
- [bCeZ(C+‘b)Zn’2F1[1+ — L2+ — ezcz] +(c+12b)[Ce2“’22F1[—, L1+ —; e2°1]+2bilog(sinh(cz))])
4bc(c+ib) c c c c
01.22.21.0049.01
fe‘“’zsin(bz) coth(cz)dz=-——
4b((b+ic)c
je—Zébz bCeZczi = 1_@ 1.2_§. 2cz - - _T . _E. 2cz 2ibz i
oF 1 e +(b+ic)|ciFy , 11 Je +2be log(sinh(c 2))
c c c c

01.22.21.0050.01

1 & (a+b)12|:l(s'(a+b) 114 Lab. e2cz) @s(a+b+2ic)z2F1(5'<a+b+256> 1 i@b). ezcz)

. . 2¢ ' 2¢c ' 2c T o2¢

f 2292 4gn@z) coth(cz) dz= — + +
2 a+b a+b+2ic

—i(a-b)z _i@h) 4., @b, 202) —i(a-h-2i0)z (_E’(a—b—250> . _i@ab, 2cz)
e 2F1( o Ll-——e e oF1 o L-—e

+
a-b a-b-2ic

01.22.21.0051.01
1 es‘(a—b)zzFl(i(afb) 114 Lab. eZcz) @é(a—b+2£‘c)12|:l(f(a*b+2i0) 1 i@b. £2cz)
. . 2¢ ' 2¢c ' 2c T o2¢ !
fe’(zc*‘b“sn(az) coth(cz)dz= — n +
2 a-b a-b+2ic

—i(a+h)z _i@th) 4. i@th), Zcz) —i(a+h-2i0)z (_i(a+b-2fic> . _iah). 2cz)
e 2F1( o Ll-——e e oF1 o ' L-—e

+
a+b a+b-2ic

Involving powers of sin and exp

Involving eP % sin™(b z)
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01.22.21.0052.01

fepzsinm(bz) cothcz)dz== ———
p(2c+p)

m p p p p
(2-%92(—1)[ m ]((2c+ p)zFl(—, 1, —+1; em) +¢%¢? szl(— +1,1, —+2 em)) (1 - mmod 2)) -
2 2c 2c 2c 2c

e . - !
izm . —lb(m—2k) —lb(m—2k)
2y (_1)k(m)([eT“p“b(””k”z[(zc-ib(m-2k)+ p)zFl[ i 12 .t e2°1]+
= k 2c 2c

—ib(m=2k) —ib(m-2k)
ezcz(p—ib(m—Zk)) 2F1[p2— + 1, l, p2— +2, @202]]]/
C Cc

(p—ib(m=2K)(2c—ib(m-2k) + p))+(«e(b"<””k)+”)z‘i¥ [(2c+ bi (m-2K) + p)

bi(m-2k)+ bi(m-2k) +
2F1 2c p' L 2cC p+1; ezcz)+62u(bi(m_2k)+p)ZFl[

bim-2K)+p
_+

2c
1 bim-2k)+p

1, 1; e +2; @2”]))/((bi(m—2k)+ p) 2c+bi(m-2K) + p))] /;meN*
C

Involving cos and exp

Involving eP* cos(b z)

01.22.21.0053.01

fepzcos(bz) coth(cz)dz==
1 . —-ib+ —-ib+ —-ib+
—{(@”b*mz[(b+ﬁ(20+ p))zFl[ p, 1 P +1; @2°Z]+€2°Z(b+llp)2|:l[ p+1,
2 2c 2c
—ib+p 1
1; . +2;czcz)]]/((—20+ib—p)(b+u'p))—
c

Eb+p 2c+ib+p)

e v L

) ib+p ib+p ib+p ib+p
[e“b*p)z[(zc“zb + p)zFl( L +1 e2°2)+e2°2(n'b+ p)zFl( +1, 1 +2 ezcz]]))
2c 2c 2c

01.22.21.0054.01

fe" bz cog(b 2) coth(c2) dz =

1 ) ib ib . ib ib
- [(c+ib){c«e2”bzi2Fl{—, L1+ —; e2°2]+ 2b|og(sinh(cz))] - b0e2(°”b)12F1(1+ —, L2+ —; £2cz))
4bc(c+ib) c c c c

01.22.21.0055.01

) 1
f@‘“’z cosb?) cothcz)dz== ———
4bc(c-ib)

—2ibz . 2ibz i . ib ib 2cz 2cz ib ib 2cz
e (c—ib)|2be log(sinh(c2)) —ic,F, —?, 1;1—?;e —-bce % ,F 1—?,1;2—?;«3
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01.22.21.0056.01

, 2 2 2
fe(“"zc)zcos(az) cothczdz=——i|- ‘ + ‘ ‘ +
2 a+b a-b

Bx‘(aer)zzFl(f(zzb), 11+ i(a+b); 6202) e—t(a—b)zzFl(_ E'(a*b)’ 11— E'(a*b); eZCZ)

@-ua-b-zsc)zz,:l(_é(a—b—2ic) 1 _i@h. ezcz) es(a+b+2xc)z2F1(5(6+b+250) 1: é(azb); eZcz)

2¢ ' 2¢ 2¢ "7 2

a-b-2ic a+b+2ic

01.22.21.0057.01
et(afb)zzpl(%, 11+ M; 62cz) e‘(a’b*2‘°>22Fl(w, 1 i@ab), ezcz)

. 2c 2c 2c '’
fe‘(2°+‘b)zcos(az) cothic)dz==—i + -
2 a-b a-b+2ic
—i(a+h-2ic)z _i(atb-2ic) ,. i(ath). 201) —i(ath)z (_s‘(a+b) .q _ iatb), 2cz)
€ 2':1( 2c e 2c ' € € 2F1 2¢c ' 11 2¢c ! €
a+b-2ic a+b

Involving powers of cos and exp

Involving €”? cos™(b z)

01.22.21.0058.01
1

fepzcos'“(b 2coth(cz)dz= —

pc+p

m
(2-%92(—1)[ m ]((2c+ p)zFl(ﬂ, 1; P +1; em) +¢%¢2 szl(ﬁ +1,1; P +2 em)) (1 - mmod 2)) -
) 2c 2c 2c 2c

E
m é ( k)[(@‘p‘b(WZk))Z[(Zc—ib(m— 2k) + p)ZFl(

—ib(m-2k) —ib(m-2k)
@Zcz(p—ib(m—Zk))zFl[pi +1,1; pmthim=9 +2 @ZCZ]D/
2c 2c

—ib(m=2k) —ib(m=-2k)
P 1 P +1; ezcz] +
2c 2c

((p-ib(m-2k)(2c-ibm-2Kk) + p))+(e<b‘<W2k>+P>Z[(2c+ bi(m-2k) + p)

bim-2Kk)+p . bi(m-2k)+p
v 4 +
2c 2c
bi(m-2k)+p
1t
2c

bim-2k)+p
_ 4+

2F1

L CZCZ]+€ZCZ(bi(m—2k)+ p)zFl[ >
C

2 ezcz]]]/((bi(m—2k)+ p)(2c+bi(m-2k) + p))] /imeNT*
Involving trigonometric, exponential and a power functions
Involving sin, exp and power

Involving z" € * sin(a + b z) coth(c 2)
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01.22.21.0059.01

1
fz” eP?sin(a+ bz coth(cz)dz= —Ein!

o n (-1l (-ib+p Tt —ib+p  —ib+p —ib+p —ib+p
e—za+(—sb+p)zz - j+2Fjs1 Ve , L +1, ..., +1; €2cz]+
Q0 (n=)! 2c 2c 2c 2c
_1)i _; =1 n-j
e—n‘a+(2(:—x‘b+p)zzn:( 1) (20 lb+p) z"
j=0 (n_j)!
2c-ib+p 2c—-ib+p 2c—-ib+p 2c—-ib+p
i+2Fjs1 1 +1, ..., ———— +1; %% -
2c 2c 2c 2c
o n (-1 @b+ p 2 ib+p  ib+p ib+p ib+p
e‘a+<‘b+p)zz iv2Fjs1 e L +1, ..., +1 eZCZ]—
= (n—=)! 2c 2c 2c 2c
_1)i ; -1 n-
eia+(20+ib+p)zzn1( 1) (ZC+[b+p) z"
j=0 (n_j)!
2c+ib+p 2c+ib+p 2c+ib+p 2c+ib+p
i+2Fjs1 1 +1, ..., ————+ 1, e®%?||/;ineN
2c 2c 2c 2c
01.22.21.0060.01
fz” eP?sin(bz) coth(cz)dz ==
1 , N (—1)) (—=ib+p) Tt p-ib  p-ib p-ib p—ib
——in! Wbﬂ’)zz 2 J-+1( .1 +1, ..., +1; eZCZ)—
2 o0 (n=)! 2c 2c 2c 2c
A n (-1l @b+ p Tt ib+p  ib+p ib+p ib+p
e(‘b”p’zz j+2 j+1[ e . +1,..., —+1; ez°z]+
20 (n=)! 2c 2c 2c 2c
, n(~1)2c—ib+p Tt —ib+2c+ —ib+2c+
e(zc"“”p)zz P j+2 j+1( p’ . p, 1
e (n-! 2c 2c
7 —3 n (_1\i . —j-1 -
lb+20+p+1,..., Eb+2C+p+1;e2°z]—e(2°”b+p>zz( 1)) (2c+ib +p) z"
2c 2c iz (n=)!
ib+2c+p ib+2c+p ib+2c+p ib+2c+p )
j+2Fje1 1 +1, ..., ———+1e%||/;neN
2c 2c 2c 2c

Involving powers of sin, exp and power

Involving z" e % sin™(b z) coth(c z)
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01.22.21.0061.01

fz” ePZsinM(b2) coth(c2) dz=

.y

n (-1 (p—ib(m-2K) Tt 2] (p—zib(m—Zk)
jroFj| ———— -

e S s
-n! —1 —1)M| g(P-ib(m-2k)z
2;( ) (k)( " |e >, »

j=0 (n_j)!

—ib(m-2k) —ib(m-2k) —ib(m-2k)
i 1 P +1, ..., 7p +1; 2% +
2c 2c 2c

n (-1l 2c-ibm-2Kk +p Tt 2c—ibM-2K +p
j+2 j+1[

e(Z c-ib(Mm-2k)+p) z Z
= (n=! 2¢

2c—ibMm-2Kk)+p 2c—ibM-2k)+p
1; +1

2c-ib(m-2k+p
v Y e +1; 2|+
2c 2c 2c

(mm&mwnilFDWme—2@+m442Fj [iMm—2b+p ib(m-2Kk+p
e ok ) eeey
“ (n-j! bt 2¢ 2¢

ib(m-2k) +p
1, ——+1

ib(m-2k +p
ey —————————+1; e2°2)+
2c 2c

N (-1)i 2c+bi(m-2Kk) +p) 2] (20+ib(m—2k)+p
j+2Fj+1

€(20+b£(m—2k)+p)zZ
=0 (n—=)! 2c

2c+ib(m-2k+p 2c+ibm-2k +p 2c+ibm-2k +p
1; +1 +

y y eeey

, 1 eZCZ] i)y™-
2c 2c 2c

p p p p
j+2Fj+l(_v vy ™ 1; — 4+ 1, ey — +1; rEZCZ)+

m n (1) p-i-l A
27 o |n! (1 - mmod2) ePZZ( P
> 2¢c 2¢c 2¢c 2¢c

2 j=0 (n_j)!

e(z c+p)z

n (- @2c+p) it 2c+p 2c+p  2c+p 2c+p
j+2 j+1( 1 +1

2

j=0 (n_J)'

1 +l;e2°2) ineNAmeN*
2c 2c 2c 2c

Involving cos, exp and power

Involving z" €?* cos(a+b z) coth(c z)
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42

01.22.21.0062.01

fz” eP?coga+ bz coth(cz) dz==

.y n (-1)i (-ib+p Tt —ib —ib —ib ~ib
—-—n! @ﬂaJr(ﬂber)ZZ( ) ( p) j+2 j+1[p ) oeeey P , 1 P +1, ..., p—+1, @2CZ]+
2 i n-=j! 2c 2c 2c 2c
o n (1) b+ p it ib+ ib+ ib+ ib+
e‘a+<‘b+p)zz P 2 j+1[ p, p' 1 P +1, ..., P +1 e2°2]+
o0 (n=)! 2c 2c 2c 2c
n (=1 —i —im1 o0 —i i
e—ia+(20—ib+p)zz( 1! (2c nb.-l—p) & . M( ib+2c+ p, ib+2c+ pl1
P n-j! 2¢c 2c
_ i _1i i -1 n-
Lb+20+p+1’ lb+2c+p+1; ezcz]+eta+<2c+tb+p>zzn:( D' 2c+ib+p 2l
2¢c 2¢c s (n-j!
ib+2c+ ib+2c+ ib+2c+ ib+2c+
i+2Fj+1( p,..., p,l; IO+ 7p+1; eZCZ) /ineN
2c 2c 2c 2c
01.22.21.0063.01
fz” eP?cos(b2) coth(cz)dz=
1 , N (-1)i (-ib+p Tt —ib —ib —ib -ib
-—n! e(“b”’)zz ! > j+2Fj+1(p P .1 P +1, ..., P +1 e2°2)+
iz n-p! 2c 2c 2c 2c
n (-1l —i=1 - ; ; ; ;
éib)fp)zz( Jbep 2 2l lb+p, lb+p,1; lerp+l, —lb+p+1; &% |+
i (n=)! 2c 2c 2c 2c
n o1 o -j-1 - . .
@(20—5b+p)zz( 1)) (2c-ib +p) z . j+1( ib+2c+ p ib+2c+ p,l;
e (n—! 2c 2c
_ _; n(_1i ; —i-1 n-j
zb+20+p+1' ub+2c+p+1; ezcz]+e(2c+fb+p>zz( 1)) (2c+ib +p) z
2c 2c i (n=!
ib+2c+p ib+2c+p ib+2c+p ib+2c+p
1; + _+

L oF Ve 1 . 1; e*°*||/ineN
2 J+l( 2c 2c 2c 2c )]
Involving powers of cos, exp and power

Involving z" €?* cos™(b z) coth(c 2)
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01.22.21.0064.01

fz” eP?cos"(bz) coth(cz) dz ==

m
—2”‘( m ]n!(l—mmodZ) [epz
2

6(2 c+p)z Z

=0

e(p—2£bs+ébm)zz

2

i=0

N (=1 pritt 2 P P P P ves
7.142':141(—' vy — L, —+1, ..., —+ 1 e )+
iz (n=J! 2c 2c 2c 2c
(-1 c+p)y Tt 2 p P p p
,-+2Fj+l(—+1, e — L L — 42, —+2 em) -
(n={! 2c 2c 2c 2c
N ibs—; —i=1 -
m B(p+2§bs—ibm)zi( D (p+2IbS lbm) z N =5
K j+H20j+1
j=0 (n_J)!
p+2ibs—ibm p+2ibs—ibm p+2ibs—ibm p+2ibs—ibm
L +1, ..., ————— + 1. &°%% |+
2c 2c 2c 2c
n (-1 (p-2ibs+ibm) Tt 2] . (p—Zu‘bs+u‘bm p—2ibs+ibm
£ n-! il 2¢ 2c
1: p—2ibs+u’bm+1 p—2ibs+:ibm+1_ 6202)+e(2c+p+2:'bs—ibm)z
’ 2c T 2c ’
n (-1 2c+p+2ibs—ibm 2 [20+ p+2ibs—ibm  2c+p+2ibs—ibm
K j+2Fj+l )y eees
(n—)! 2c 2¢c
1 2c+p+2ibs-ibm 2c+p+2ibs-ibm

+1

1

2c

n (-1 @2c+p-2ibs+ibm Tt A

+1; eZCZ +€(2c+p—2ibs+x‘bm)z
2c

2c+p-2ibs+ibm

j=0 (n_j)!

2c+p-2ibs+ibm

2c+p-2ibs+ibm
427 j+1

2c 2c

2c+p-2ibs+ibm
+1

)

2c

Involving hyperbolic functions

Involving sinh

Involving sinh(b z)

01.22.21.0065.01

f sinh(b2) coth(c2) dz=
1
2(4c?b-b?
b
b[(2c+ b) <e4°22F1[1— —, 12—
2c

+1;e2°2] ineNAmeN*
2c

2c

b b b b
[@(20+b)z(_(402_ b2) e2(c+b)22F1[_, L —+1 f’,Zcz)_(‘]_cz _ b2) QZCZZFl(__: Ll1-—: £2cz)+
) 2c 2c 2c

b

b b
—: %= (2c-b) PRl — 41 1 — +2; eZCz)]]]
2c 2c 2c
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01.22.21.0066.01
sinh(c2)

f sinh(c2) coth(c2) dz ==

01.22.21.0067.01
sinh(c2) — tan’l(tanh(%))

f sinh(cz) coth(2cz)dz=
c

01.22.21.0068.01

3sinh(cz) - V3 tan-l(w)

3
f sinh(c2) coth(3c2) dz ==
3c
01.22.21.0069.01
4 i+tanh( 2 7 4 h( <)+ .
-1-pV-1 tan‘l( t?,(Z))—2tan‘l(tanh(°?))+\/7itanh 1[ f) 1]+4smh(cz)
2 2
fsinh(cz) coth(4czdz==
4c
01.22.21.0070.01
sinh(2c2)
fsinh(Zcz) cothcg)dz=z+ ——
2c
01.22.21.0071.01
) 6sinh(cz) +sinh(3c2)
f sinh(3cz) coth(cz) dz ==
3c
01.22.21.0072.01
4cz+4sinh(2cz2) +sinh(4c2)
f sinh(4cz) coth(cz)dz ==
4c
Involving power of sinh
Involving sinh*(b z)
01.22.21.0073.01
(1-mmod2)log(sinh(cz) (i\"( M
f sinh™(b2) coth(c2) dz = l ) (i) [ m ]—
c 2 B
WTlJ b(m-2sg b(m-2s
>y (—1)3( m)((ebWZS)Z[(zu b(m- 23))2F1[ M=29 3,2 . «;2“) +
s=0 s 2c
b(m-25s) b(m-29)
bezcz(m—Zs)zFl[i +1,1; e +2; eZCZ]])/(b(m—zs)(2c+ b(m-29)) -
c
b(m-2s b(m-2¢9
[(—1)m eb“ﬂsﬂ((zc— b(m-259) zFl(—¥, 11- ¥; eZCZ] —be?®?(m-29)
2c 2c
b(m-2ys) b(m-2ys)
5 1[ R , 12— . ;eZCZD)/(b(m—Zs)(Zc—b(m—Zs))))/;meN+
c c
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01.22.21.0074.01

_ sinh¥(c2)
f sinh“(c2) coth(cz)dz== ——
Cu
01.22.21.0075.01
o coshz(c 2)
fsmh (czcoth(c)dz== ——
2c
01.22.21.0076.01
3 sinhs(c 2
fsmh (cz)coth(cdz== T
c

01.22.21.0077.01
cosh(2 ¢ 2) — 2log(cosh(c 2))

4c

f Si nhz(c 2z coth(2cz)dz==

01.22.21.0078.01

Sﬁtanl($) - 9sinh(c2) + sinh(3c2)
3

f s nh3(c 2 coth(3cz)dz=
12¢c

01.22.21.0079.01

. 1, i +tanh(5)
fsinh (czcoth(dcdz== — |V -1 3-3i)tan} ———— = |+
24c ,/2

cz —itanh &y 1
12 tan‘l(tanh(?)) +(-1)¥*@3-3i) tanh_l[ ( 2 ) ] —18sinh(c2) + 2sinh(3¢c2)

V2

01.22.21.0080.01

1

ot 2sinh2(c2)

fsmhz(cz) cothcz)dz== ——
c

01.22.21.0081.01

coth(cz) 2
f dZ = - 71
sinhz2(c2) csinhz(cz)

01.22.21.0082.01

coth(c 2) sinh(2c2) T
== (coth(cz) +z’F(Z —-icz

dz==-
vV sinh3(202) 3cy sinh3(202)

Involving rational functions of sinh

2) YV isinh2c2) )

Involving (a + b sinh(c z))™"

01.22.21.0083.01
f coth(cz) p log(sinh(c 2)) — log(a + bsinh(c 2))

a+bsinh(cz) ac
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01.22.21.0084.01

Z== tan
_a2_b2 _a2_b2

fA+ B coth(c 2) p 1 2A . b- atanh(%z) B (log(sinh(c 2)) — log(a + bsinh(c 2)))
+

ol

a+bsinh(cz) a
01.22.21.0085.01

—d7z=—|- tan
a+bsnh(2c2) 2ac 2

coth(cz) 1 2b b —atanh(c2)
f ’ -1 +2log(sinh(c2)) - log(a+ bsinh(2c2))

_b2 _a2_b2

01.22.21.0086.01
f (A+ Bsinh(c 2)) coth(c 2) 4 Ablog(sinh(c2) + (aB - Ab)log(a+ bsinh(c2))

a+bsnh(c2 abc

01.22.21.0087.01
f coth(c2) m +log(sinh(c 2)) - log(a+ bsinh(c 2))

(a+bsinh(c2)? a’c
Involving algebraic functions of sinh

Involving (a + b sinh(c 2))?

01.22.21.0088.01
acsch(cz)

(a+bsinh(c z))ﬂ ( acsch(cz)

-B
+ 1] 2F1[—ﬁy -Bi1-p; -
cp b

f (a+bsinh(c z))ﬂ coth(cz)dz==

01.22.21.0089.01

1 1
- 2+va+bsinh(c2) Vacsthz(c | Va cschz(co)
f\/ a+bsinh(cz coth(czdz= 1- snh™ | ———

Cc
Vb [amnen ve

01.22.21.0090.01

f\/ isinh(cz)a+a coth(cz)dz==

() v o ) ) ()

czy ,(CZ . (cz -
Iog(cosh(—) sinh (—)) + 4u‘smh(—)) v isinh(cza+a )
2 4 2
01.22.21.0091.01

f\/ a—iasinh(cz coth(czdz==
” (cosh(%)l— i sinh(%)) ((—2 i tan‘%coth(%)) +2i tan‘%tanh(%)) + 4cosh(§) - Iog(coshz(%) cosh(%)) +

Iog(cosh(%z) sinh2(¥)) - 4u’sinh(§)) a-iasnh(c2) )
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01.22.21.0092.01

coth(c2) 2vVb 1 va csch%(cz) acsch(c2)
f—dz:— 1 sinh +1
Va+bsinh(cz) va cesch2(cz) Va+bsinh(c2) Vb b

01.22.21.0093.01
coth(cz)
[en e
visinh(cz a+a
o sin:(c o ((2 i tan’%coth(%)) —-2i tan’%tanh(%)) - Iog(coshz(¥) cosh(%)) + Iog(cosh(%) sinhz(czz)))

[e(5) 505 )

01.22.21.0094.01

coth(c2)
o \/a—;sw ((—2 i tan‘l(coth(%z)) +2i tan‘{tanh(%)) - Iog(coshz(%z) cosh(%z)) + Iog(cosh(%) sinh2(¥)))
foaf2)-an()

Involving cosh

Involving cosh(b z)

01.22.21.0095.01

f cosh(bz) coth(c2) dz=

1 b b b b
(6_(26+b)2(—(402— bZ) 62(C+b)22F1[—, 1 —+1 €2c2)+(402 _ bZ) @2012F1(——, 11— —: eZCZ)_
2(4czb—b3) 2c 2c 2c 2c

b b b b
b[(zc- b) e2<2°*b>22|:l(— +1,1, —+2 ezﬂ] +(2c+b) e4°22F1[1— —, 12— —; @202))])
2c 2c 2c 2c

01.22.21.0096.01
cosh(cz) — Iog(cosh(%)) +log(si nh(%))

f cosh(c2) coth(cz) dz=
c

01.22.21.0097.01
2cosh(c2) — Iog(cosh(%)) +log(sinh( %))

2c

f cosh(cz)coth(cz)dz=

01.22.21.0098.01
6 cosh(c 2) — 2 og(cosh( %)) +log(2cosh(c2) - 1) - log(2 cosh(c 2) + 1) + 2log(s nh(%))

f cosh(cz) coth(3cz)dz=
6¢C
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01.22.21.0099.01

f cosh(cz) coth(4cz)dz==
1 i +tanh(Z itanh($) +1
— V=T @+itan? —( 2) -vV2 tanh! ) +4cosh(cz)—|og(cosh(z))+|09(Sinh(c—z))
4c V2 V2 2 2

01.22.21.0100.01
cosh(2 c2) + 2log(sinh(c 2))

2c

f cosh(2cz)coth(cz)dz==

01.22.21.0101.01
6 cosh(cz) + cosh(3cz) — 3 Iog(cosh(%)) +3log(s nh(%))

3c

f cosh(3cz)coth(cz)dz==

01.22.21.0102.01
4 cosh(2cz) + cosh(4c2) + 4log(sinh(c 2))

4c

f cosh(4cz)coth(cz)dz==
Involving power of cosh

Involving cosh”(b z)

01.22.21.0103.01

2"Mlog(sinh(c 2)) (1 — mmod 2) [ m ]
m | =
2

f cosh™(bz) coth(c2) dz ==
c

WTlJ b(m-2s b(m-2s
>y (m)[(eb(m"zs)z((20+b(m—ZS))zFl[ ( ),1; ( )+1; e2°2]+
< \S 2c 2c

b(m-2y9 b(m-29
[7 +1, 1; 27 +2; eZCZ]D/(b(m—Zs)(Zc+ b(m-29))) -
c

be?¢?(m-29),F;

b(m-2s) b(m-2s)
[@b“ﬂsﬂ[(zc- b(m- 2s))2|=1(-2—, 11— 2—; em] -be?*?(m-29)
Cc C

b(m-2s) b(m-2s)
2 1[ - L 12— ;zeZCZ]])/(b(m—Zs)(Zc—b(m—25)))]/;meN+
2c 2c

01.22.21.0104.01

H=2) 2
csch'(c2) Hoou M 2
2 1(——,—5;1—5;—csch (CZ))

1
cost**2(c 2) coth?(c 2)2 (

f cosh(c2) coth(c2) dz==
cu

01.22.21.0105.01
f cosh(c2) coth(c2) dz==
_2cz\H -2czp (ZH. 1 4’_/4._ -2cz ,-2Cz E KB 1 2’_”._ -2cz ,-2cz
((1+€ ) COShy(CZ)) e N\ HL 5 e 3 1\=5 KL e , @

+
c u—-2 7
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01.22.21.0106.01
cosh(2c2) + 4log(sinh(c 2))

4c

f coshz(c z)coth(cz)dz =

01.22.21.0107.01
15 cosh(c 2) + cosh(3 ¢ 2) + 12 (log(sinh( %)) — log(cosh( %)))

f cosh?’(c z)coth(cz)dz ==
12¢c

01.22.21.0108.01

v cosh’(c2) (cosh(c 2) — log(cosh( %)) +log(sinh( %))) sech(c2)
f v coshz(c 2) coth(cz)dz==
c

01.22.21.0109.01
3cosh(2c2) +log(2cosh(2¢c2) + 1) + 4log(sinh(c 2))

12¢c

f coshz(c 2 coth(3cz)dz=

01.22.21.0110.01

5
2coshz(c2) cschz(c 2) 1 13 )
zFl(——. —Z; Z; —csch (CZ))

1
f coshz(cz) coth(cz)dz== 2

5/4
c cothz(c 2)

01.22.21.0111.01

3
coth(cz) 2coshz(c2) cschz(cz) 115 )
dz=— zFl(—, —; —; —csch (cz)]
1 2 3/4 4 4 4
coshz(c2) ccoth®(c2)

01.22.21.0112.01

1 1 1 1
f coshz(2cz) coth(cz)dz= — (coshE(Z c2) - coth"l(coshE(Z c z)))
c

01.22.21.0113.01

coth(c2) 1 1 L
—dz==——tanh (coshz (2c z))
c

1
coshz(2c2)

Involving rational functions of cosh

Involving (a +b cosh(c z))™"

01.22.21.0114.01
f coth(c 2) i (a+ b) log(cosh( %)) —alog(a + b cosh(c2)) + (a— b) log(sinh( %))
a+bcosh(cz) (a-by(@a+byc
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01.22.21.0115.01
fA + Bcoth(cz)

a+bcosh(c2)

oA tan_l (a-b) tanh(cz—z)
B((a+ b) log(cosh( %)) —alog(a+ bcosh(c2) + (a—b)log(si nh(%)))

(A + Bcoth(c2)) _ M

(a-by(a+b) \/ﬁ

sinh(c2) / (c(Bcosh(cz) + Asinh(c 2)))

01.22.21.0116.01

eomts 2= (40{3) 8{c( ) 2ofot{ ) 21ofam( )

01.22.21.0117.01

A+ Bcoth(2) —B cosh(2) (log(cosh( %)) — log(sinh( g))) +B (—Iog(cosh(g)) +log(s nh(g)) -1)+2Asinh(2)
Z =
cosh(z) + 1 2(cosh(2) + 1)

01.22.21.0118.01

f coth(cz) log(a+ bcosh(2 c2) — 2log(sinh(c 2))

a+bcosh(202) - 2(a+byc

01.22.21.0119.01
(A + B cosh(c 2)) coth(c z)

a+bcosh(cz)
b@+hb)(A-B) Iog(cosh(%)) +a(aB-Ab)log@a+bcosh(c2) + (a-b)b(A+B) Iog(sinh(%))

(a-byb@+byc
01.22.21.0120.01
f(A+ B cosh(2)) coth(2) 2((A-B) |09(005h<§)) ~(A+3B)log(s “h(§))) sinh ( )+A+B

Z == —
cosh(z) — 2(cosh(z2)-1)

01.22.21.0121.01
f(A+ B cosh(2)) coth(2) ; (2(A+Bylog(sinh(%)) - 2(A-3B)log(cosh(7))) coshz(g) -A+B

Z==
cosh(2) +1 2(cosh(2) + 1)

01.22.21.0122.01

+ +

f coth(c 2) p 1 a log(cosh(%))  log(sinh())  (a?+b?)log(a + b cosh(c 2))
/7 == — _
¢ | (a2 - b?) (a+bcosh(c2) (a-b)? (a+b)? (a2- b2)2

(a+bcosh(c z))2

Involving algebraic functions of cosh

Involving (a + b cosh(c z))?
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01.22.21.0123.01

f (a+ bcosh(c2)? coth(c) dz==

(a+ bcosh(cz))ﬁ+l b E 11 5 a+bcosh(c2) b E 11 ) a+ bcosh(cz
- a LB+ ———— |+ (@- LB+ ————
2(a—b)(a+b)c(ﬁ+1)[( +o) 1(’“ e a-b ]+( )2 1[ﬁ+ e a+b ))
01.22.21.0124.01
1
f \ a+bcosh(cz) coth(cz)dz=
v-a-b vb-ac
v a+bcosh(cz v a+bcosh(cz
[ b-a (a+b)tan‘l[+—() +v -a-b |(@-btan™? varboosiea +2\/b—a \/a+bcosh(cz)
v-a-b VYb-a

01.22.21.0125.01

f y cosh(cz)a+a coth(cz)dz==

01.22.21.0126.01

f\/ a—acosh(cz) coth(cz)dz==—

01.22.21.0127.01

Va(cosh(c2) +1) (2 cosh(%) — log(cosh( %)) +log(si nh(%))) sech(%)

c

2V a-acosh(c2) (tan‘l(tanh(%)) csch(S) -1)

2

C

coth(cz) 1 1 v a+bcosh(cz) 1 1 v a+bcosh(cz)
f—dz::—— tanh + tanh
Va+bcosh(cz) Clva-b va+b va+b

01.22.21.0128.01

a-b

f coth(c 2) o cosh( <) (log(sinh( %)) - log(cosh(Z))) - 1
Veosh(cza+a cVa(cosh(ca) +1)
01.22.21.0129.01
f coth(c2) iy 2tan™*(tanh( <)) sinh(5) - 1
Va-acosh(cz) cVa-acoshca)

Involving (a+b cosh(2c z))?
01.22.21.0130.01
(a+b(2 cosh?(c2) - 1))ﬁ+1
2(@a+bc(B+1)

2bcosl"|2(cz) +a-b
f (a+bcosh(2c z))B coth(cz)dz==—

2F1|B+1, 1 B+2;
a+b

01.22.21.0131.01

1 o Va+bcosh(2c2)
f\/a+ bcosh(2cz) coth(cz)dz= - \/a+ bcosh(2c2) —\/a+b taoh | —mMm8 —
c Va+b

01.22.21.0132.01

f\/ cosh(2cz)a+a coth(czdz==

Vcosh(2cz)a+a (cosh(cz) — log(cosh( %)) + log(sinh( %))) sech(c2)

c
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01.22.21.0133.01

Va-acosh(2c2)
f\/ a—-acosh(2cz) cothczy)dz== ————

Cc

01.22.21.0134.01

coth(cz) 1 4 Va+ bcosh(2c2)
[D_ L | YRrDNECD
Va+bcosh(2cz) a+bc Yva+b
01.22.21.0135.01
f coth(c 2) . cosh(c2) (log(sinh( ")) - log(cosh(5))
Vcosh(2cz)a+a cvVcosh(2cz)a+a
01.22.21.0136.01
coth(cz) 1
f s PR
Va-acosh(2cz) cvVa-acosh(2cz)
Involving cosh(c z) (a + b cosh(2c z))#
01.22.21.0137.01
1
f cosh(cz) (a+bcosh(2c z))ﬁ coth(cz)dz== cosh(cz) (a+bcosh(2c z))ﬁ

2Bc+0) cothz(c 2)

(a+b)csch’(c2) 1_ﬁ . 1 1 1 2 (a+b) csch’(c2)
_+ -B-—;—-—,-B; ——B;-cxh(cg, - ———
2b WPy A 2 2b

01.22.21.0138.01

f cosh(cz)y a+bcosh(2cz) coth(cz)dz== ———
4vb Va+b ¢

[\/a+b (2\/F\Ia+ bcosh(2¢c2) cosh(cz)+\/?(a+3b)log(\/7\/Fcosh(cz)+\/a+ bcosh(2¢c2) ))—

4yb @+b) tanhl[—a+ b cosh(e? ]]
Va+bcosh(2c2)

01.22.21.0139.01

2tanh"1 a+b cosh(c2)

f cosh(c2) coth(c 2) Lt V2 Iog(x/? Vb cosh(cz) + Va+bcosh2c2) ) [ arboodnzon

_ dZ= — —

Va+bcosh2cz) 2c Vb va+b

01.22.21.0140.01
2te\nh’1[7‘ a+f/°°i(202) ]
\/ a+bcosh(2cz) a+b
f cosh?(c 2) coth(c 2) p b ath
Z==
Va+bcosh2c2) 2¢

Involving cosh(2c z) (a+b cosh(2c z))'B
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01.22.21.0141.01
(a+bcosh(2c2)***

2b@+bcB+1)

f cosh(2¢2) (a+bcosh(2 ¢ 2)? coth(cz) dz==

a+bcosh(2c2)
(a+ b- szl([H 1,1 8+2 7]]

a+b
01.22.21.0142.01

f cosh(2cz)y a+bcosh(2cz) coth(cz)dz=

va+b va+bcosh2c2) (a+3b+bcosh(2cz) -3ba+ b)tanh‘l(

V at+bcosh(2c2) )

a+b

3bva+b c

01.22.21.0143.01

fcosh(2cz) coth(cz) P 1(vVa+bcosh(2c2) 1 h_l[ Va+bcosh(2cz) ]]
R - tan
Va+b

v a+bcosh(2c2) c b va+b

Involving tanh

Involving tanh(c z)

01.22.21.0144.01

f tanh(cz) coth(cz)dz==z

01.22.21.0145.01
tanh(c2)

f tanh(c2) coth(2cz)dz=z- >
c

Involving power of tanh

Involving tanh*(c z)

01.22.21.0146.01

tanh(c2)
ftanh“(c 7 coth(cn)dz= ——, 1(5 1; 7 + 1 tanh(c z))
Cu 2 2
01.22.21.0147.01
5 log(cosh(c 2))
f tanh“(cz)coth(cz2)dz== ————
c
01.22.21.0148.01
3 tanh(c2)
ftanh (cz)coth(cz)dz==z-
c

Involving sinh and cosh

Involving sinh(c z) (a +b cosh(2 ¢ z))?
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01.22.21.0149.01

f sinh(c2) (a+ bcosh(2 ¢ 2))? coth(cz) dz ==

(a+bcosh(2c2)**! csch(c2) bsinh’(c2)

2vV2 bc(B+1) a+b

01.22.21.0150.01

1 a+bcosh(2cz)
zFl[ﬁ+1, —B+2 —)
2 a+b

V2 (a+h) tanh‘l(M) +2vVb Va+bcosh(2cz) sinh(cz)
\ a+bcosh(2c2)

f sinh(c2)\ a+bcosh(2cz) coth(cz)dz=

4vb ¢
01.22.21.0151.01
tanhl[\/?\/gs'nh(cz)]
f sinh(c 2) coth(c 2)  a+bcosh2c2)
Va+bcosh(2c2) V2 +vbec
Other integrals
01.22.21.0152.01
f (A + Bcosh(cz)) coth(c 2) P
| Z ==
a+bsnh(c2
1 cz cz
= |J-a2-w (chz+ b(A-B) Iog(cosh(?)) +b(A+B) Iog(sinh(?)) — Abloga+ bsinh(cz))) -
aby -a2-b% ¢
b- atanh(%)
2(a +b?) Btan Y| ——— 2
—a2-b?
01.22.21.0153.01
(a—b)tanh(f)
2aBtanl| ——2¢ cz ez
f (A + Bsinh(c2)) coth(c 2) p Bz Vo Alog(cosh(5)) aAlog(a+bcoshicz) Alog(sinh())
[7= — + + + +
— 2 2
a+ bcosh(cz) b b2 — a2 c ac-bc b2c—a2c (a+bc

01.22.21.0154.01

- 2 coth(c 2) (cosh(c z) sinh(c z))3/ 2 539 )
f\/ cosh(cz) sinh(cz) coth(cz)dz= - 2F1[Z, 4_1; Z; cosh®(c2)

5¢cV —sinh’(c2)
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01.22.21.0155.01

coth(ez) 4
Z==

\/ acoshz(e 2) + bsinh(ez) cosh(ez) + csi nh2(e 2

(—b—20+\/ b?2-4ac )(tanh(ez)+1)

—a+c+Vb®-4ac

(b—2c—\/b2—4ac) Flsin? - -
(—b+20+\/ b2—4ac)(tanh(ez)—l) a-c+vb*-4ac

_b- v b? -
~b+2c++v b?>-4ac . (b 2c+ Vb 4ac)(tanh(ez)+1) —a+c+\b2-4ac

211 ;sin

b+2c-vb>-4ac (—b+20+\/ b2—4ac)(tanh(ez)—1) a-c+V\b?-4ac

(—b—20+ Vb®-4ac )(tanh(ez)+ 1)
(—b+20+ \V b? -4ac )(tanh(ez)— 1)

(tanh(e2) - 1)

2a—b+(b—20+\/ b2—4ac)tanh(ez)+\/ b?2-4ac
\- (@-b+c)(tanhe) - 1)
—2a+ b+(—b+ 2c+y b?-4ac )tanh(ez)+\/ b?2-4ac
\ (a-b+c)(tanh(ez) - 1)

((b+ 2c-yb?-4ac )e(tanh(ez) +1) \/acoshz(ez) + bsinh(ez) cosh(ez) + csjnhz(ez) )

Involving sinh and tanh

01.22.21.0156.01

A+ Ccoth(z) + Btanh(2)
f dz=

a+bsinh(z)

2 cosh(2)

b - atanh(Z 7
2aA(a®+b?) tanl[—(z)] +2aby —a?-1? Btan’l(tanh(a)) +4 —a2-p?

—a2 - p?

(Blog(cosh(2)) @ + (a® + b?) Clog(sinh(2)) - (B + C) a® + b? C) log(a + bsinh(2))) [ sinh(2)
(A+ Ccoth(2) + Btanh(z))]/(a(a— ib)y(@+ib)V -a2-b% (-B+C+(B+C)cosh(22) + Asinh(2 z)))

Involving cosh and tanh
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01.22.21.0157.01
fA+ Btanh(z) + C coth(2) P

a+ bcosh(z)

2A . (a-b) tanh(g) Clog(cosh(é)) Blog(cosh(2)) Clog(sinh(é))
2cosh(2) | — tan + +

+
l—bz—az /bz—az a-b a a+b
(a? (B+ C) — b? B) log(a + b cosh(2)

ad - ab?

sinh(z) (A + C coth(2) + Btanh(2)) /(— B+ C+(B+C)cosh(22) + Asinh(22)

Involving hyperbolic and a power functions

Involving sinh and power

Involving z" sinh(a+ b z) coth(c z)

01.22.21.0158.01

1 n priclZ b b b b
fz”sinh(a+ bz coth(cz dz==——n! e‘a‘bzzi woFjet| = —, e m— L1 —, L 1 —; 2%+
2 i (n=)! 2c 2c 2c 2c
n (-1 pri-1 ] b b b b
i Y — = —,...,—,1;—+1,...,—+1;e2°2)—
,Zf n-jr ”1[2c 2¢' 7 2¢ 2¢
n (-1l @c-b)y Tt 2c-b  2c-b 2c-b 2c-b
e(zc’b’z’az . j+2Fj+l( - 1 +1, ..., +1; ezcz]+
Q0 n=7! 2c 2c 2c 2¢c
n (-1l (b+2c) A b+2c  b+2c b+2c b+2c
ea+(b+2°)zz - j+2Fj+1( s , L +1, ..., +1; €2cz] /ineN
20 (n-n! 2c 2c 2c 2cC
01.22.21.0159.01
. 1 N piclZ] b b b b
'snh(bz coth(cdz=-—n!|e®?y ——  JFyl-—, ... - —, L1-—, ... 1- —; %%+
2
2 oo (n=j! 2c 2c 2c 2c
n (-1 bri-l b b b b
Py M[—, oy — L — 1, ., —+ 1 em]—
20 (n=)! 2c 2c 2c 2c
n (-1l @c-b)y A 2c-b  2c-b 2c-b 2c-b
e(chb)zz - j+2 j+l( ) eeey 1 +1, ..., +1 &’ZCZ)+
Q0 n=7! 2c 2c 2c 2c
n (—1)i (b+2¢) Tt A b+2c  b+2c b+2c b+2c
e“’*zc)zz _ 2 j+l( ey L1 +1, .., +1; ezcz] /ineN
n-)! 2c 2c 2c 2c

j=0

Involving powers of sinh and power

Involving z" sinh"(b z) coth(c 2)
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01.22.21.0160.01

f 2"sinh%(bz) coth(c2) dz==

n (-1l (bu-2ky) Tt b(u-2k) b(u-2k)  bu-2k)
j+2 j+1[ 1 +1,

& ket (YY) bu-2k
—U 4kt u-2kz
27%n! kéo =D (k) e E

10 (n—! 2¢c 77 2¢ T 2c

(-1 2c+bu=-2k) i

b(u-2k)
L, — 4

» 1; €2cz]+€(2c+b(u2k))z j+2Fj+1

n
j=0 (n_J)’

b(-2k+u)+2c
_— 4

b(-2k+u)+2c b(-2k+u)+2c b(-2k+u)+2c
1 +1, ..., 1; €2°% |+
2c 2c 2c 2c
n (—1)i(— _ -i-1n-j _bh(— _b(-
(-1 e—b(u—ZK)ZZ( D) (-bu-2k) "2 ” i+1( b( 2k+U),m’ b( 2k+u),
e (n—! 2c 2c
-b(-2k+u) -b(-2k+u)
L, — 41, —— 41 2%+
2c 2c

e(Zc—b(u—Zk))zZ :
j:O (n-j! 2¢c

) eeny

N (—1)l 2c-bu-2k) A (—b(—2k+u)+2c
255

y ) eeey

-b(-2k+u)+2c -b(-2k+u+2c -b(-2k+u+2c
1; +1 S Y e2cz) -
2c 2c 2c

iV u 1 n (=1l 2-imlgitl A
—||u|n@-umod2) +2e%¢2 poFiaa(l L, L2 ., 2 €% ine
2) (3 (n+1)! (- ! e
2 . j=0 - .
NA
ue
N+

Involving cosh and power

Involving z" cosh(a+b z) coth(c z)

01.22.21.0161.01

1 n pi-lzi b b b b
fz“cosh(a+ b2z coth(cz)dz==-—n! —e‘a‘bZZ— i+2Fi+1(‘—n ey ——, L1 —, . 1-—; e2°z]+
2 i (n—)! 2c 2c 2c 2c
N (=1)f pri-1 ] b b b b
ea+b227. j+2 j+1(—, ey —, L, — 41, ., —+ ] e2°2)+
o0 (n-)! 2c 2c  2c 2¢c
n (-1l @c-b)y It 2c-b  2c-b 2c-b 2c-b
e(ZC—b)Z—aZ - j+2 j+l( Y ey , 1 +1,..., —+1; 62C2]+
i n-! 2c 2c 2c 2cC
n(-1i (b+2c) b+2c b+2c b+2c b+2c
e"“(b*zc)zz _ 2 j+1( e 1 +1, ..., +1; ezcz] /ineN
20 n=7! 2c 2c 2c 2¢C
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01.22.21.0162.01

1 n pi-lzi b b b b
fz”cosh(bz)coth(cz)dz::——n! —e™0? — P — e - — 11— —, L1 — P74
2 20 (n-)! 2c 2c 2c 2c
n (-1l b b b b
@bzz—_HgFHl[—, ceey T 1, —+1, eey —+1, €2CZ]+
o0 n-7! 2c 2c 2c 2c
n (-1 2c-b)y Tt 2c-b 2c-b  2c-b 2c-b
e(zc’b’zz : j+2Fj+1( . L1 +1, ..., +1 e2°2]+
i (n=)! 2c 2c 2c 2c
n (—1)i (b+2c) 7t A b+2c  b+2c b+2c b+2c
@(b+2c)zz - 2 j+1( ey )1 +1, .., +1; ezcz] /ineN
i n=)! 2c 2c 2c 2c

Involving powers of cosh and power

Involving z" cosh"(b z) coth(c z)

01.22.21.0163.01

f 2" cosh”(b2) coth(cz) dz ==

u 1 no(-1l 27ttt
—2‘”[E]n!(1—umod2)[ +2e2czz( )

- j+2Fj+l(1v .12 ...,2 @202) -
3 (n+1)! =Y

2¢ 7 2¢ 2¢

n (—1)i(— _ -i-1n-j _ _ _
2“n!Z(:i)[eb(“2k)ZZ( i (=bu-2k) 1 j+2Fj+1[_b(u 2k bu-2k 1_1_b(u 2k)'m,

j=0 (n_])’

- —1] - —i-1 0 - -
l_b(u 2k);ezcz]+eb(“_2k)zzn:( 1) (b(u-2k)) z . j+1[b(u 2Kk) bu-2k)

2¢ o (- !

2¢c 7 2c
bu-2k) b(u-2k)
1; +1

2c ’ 2c

. el
1 e2cz) . e(Zc—b(u—Zk))zZn: D' 2c-bu-2ky 2
j=0 (n_j)!

2c-b@u-2k) 2c-b@u-2k) 1 2c-b@u-2k)
; +

2c-bu-2k)
j+2Fj+1[ +1; e°2

, L yoo —+ 1@ +
2c 2c 2c 2c

orbuzinz s ("D 2+ bu-2k) T 2] 2c+bu-2k)  2c+b(u-2k)
€ Z . j+2Fj+1
j=0 (n_J)!

2¢ 2¢c '

2c+b(u-2k) 2c+bu-2k)
1, — 41, .., —— 41 *°?||/ineNAueN*
2c 2c

Involving hyperbolic and exponential functions

Involving sinh and exp
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Involving e sinh(b z) coth(c z)

01.22.21.0164.01

—-b -b+2c+ —b+2c+ —b+4c+
1 Ze(p_b)zzFl(pz—c,l; s P;@,Zcz) 26(—b+20+p)22':l( = P g - P;ezcz)
f@pzsmh(b 2)coth(c)dz== - + _
4 p-b -b+2c+p
b+p b+2c+p b+2c+p b+4c+p
(b+p)z L . ,2cz (b+2c+p)z . . 2cz
26002, ( 2, 1; 2000 0207) 2 oFi T3, 1, 25 e2e2)
b+p b+2c+p

Involving powers of sinh and exp

Involving e % sinh" (b z) coth(c z)

01.22.21.0165.01

f@pzsinh“(b 2 coth(cz) dz==
1 AN u
p@ )(E) epz[”)((z“p)zﬁ(zﬁ, L 23+1; e2°2)+e2°2p2F1(2£+1, L 23+2; eZCZ))(l—umodz)_
pzc+p 2 c c c c

7]
u
=Dy (—1)3( . ) [[e<P+b<U-ZS>) 2 [(2 c+p+bu-29) 2F1[

s=0
+bu-29 +bu-29
ezcz(p+b(u—23))2F1[p . +1,1; P . +2 eZcz]]]/
c c

p+bu-29 p+bu-29
1 . +1; e2°2)+
c

(p+bU-29)(2c+p+bu-29)) + ((—1)“ e<pb<“25>>z((2c+ p—bu-29)

p-bu-29
— 41

p-bu-29 p-bu-29
2F1[ ,1; +
2c 2c
—-bu-2y9
 P2ETEY
2c

1; em] +e’?(p-bu-29) zFl[

2; ezcz))]/((p—b(u—Zs)) (2c+ p—b(u—23)))) /;ueN?

01.22.21.0166.01

fepz sinh¥(cz) coth(c2) dz ==

—C —pc+2c+
P oFy( Tt 1 p LR 207 2o

—27H (—e™%% + &M (l - @2cz)_” +
p—cu —uc+2c+p

—pC+2C+p . —uCHAc+p 202)
2c - 2¢c !

Involving cosh and exp

Involving € * cosh(b z) coth(c z)
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01.22.21.0167.01

2¢c !
+ +
p-b b+p

— p-b . -b+2c+p, b+p , be2cip.
f 1 2P b)ZZFl(Z_c’ 1 — eZCZ) 2e(b+p)22|:1(2_c' 1 eZCZ)
ePZcosh(bz) coth(cz) dz== - -
4

-b+2c+ —b+4c+ b+2c+ b+4c+
26(—b+2c+p)22|:1( s P, 1: = P; €2cz) 28(b+2c+p)22|:1( a P, 1: o P; €2cz)

-b+2c+p b+2c+p

01.22.21.0168.01

f ePZ coth(cz) cosh(b2) dz ==

1 b+c b b b+c
S (b[z (b+c)Iog(sinh(cz))—Cez(b+°)zzFl(—, 1 —+2 ezcz])—c(b+c) eZbZZFl[—, 1; : ezcz])
4bc(b+c) c c c

01.22.21.0169.01

f e Zcoth(cz) cosh(b2) dz ==

e~2bz b b b
_ [bCeZCZZFl[l— - 1,2-—; ezcz] +(b-0 (czFl(——, 11— —; eZCZ) + ZbeZbZIog(sinh(cz)))J
4b(b-c)c c c c c

01.22.21.0170.01

-2cz+e?°?+4log(-1+ €*%?)
f e®?coth(cz) cosh(cz) dz ==

4c
Involving powers of cosh and exp
Involving e”* cosh"(b z) coth(c z)

01.22.21.0171.01
fepzcosh”(b Z)coth(c2) dz==
1 u p p p p
_— [2-%'“[ u ]((20+ p)zFl(—, 1, —+1; eZCZJ +e%¢? szl(— +1,1, —+2 eZCZ)) (1-umod 2)] -
p(2c+p) 2 2c 2c 2c 2c

\;%J +b

(u-29 +bu-2y9)
2 Z (u)([e(p+b(”‘zs”z[(2c+ p+ b(u—Zs))zFl[ i V1 i +
S \S 2c 2c

1; e202)+e2°z(p+ bu-29)

p+bu-29 p+bu-29
zFl[ +1,1; +2 ezcz]]]/((p+b(u—25))(2c+ p+bu-29) +
2c 2c

p-bu-29 p-bu-29
[Q(P—b(u—ZS))Z[(ZC_f_ p—b(U—ZS)) 2F1[ 1 > +1 eZCZ]+
C C

-bu-2s -bu-2s
eZCZ(p—b(u—ZS))ZFl[p ( )+1, 1 p— b )+2; eZCZ]D/

2c 2c

(p—bu-29)2c+ p—b(u—Zs)))) /iueN*
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01.22.21.0172.01

fepz cost'(cz) coth(c ) dz== (1 + e‘zcz)_" cosht(c2)

p+cpu L B-we—cp, 5 ) ) 2 ( HC=2C+D . B-pete-p, 5 -2 )
pz _ _ _ cz cz (p-2¢)z _ _ _ cz cz
e Fl( o —H 1; — € ,e e Fq M 1; > 4 , e
+
(u-1c+c+p (u—-1c-c+p

Involving powers of tanh and exp

Involving P ? tanh¥(c z) coth(c z)

01.22.21.0173.01

pz(q1 _ ,-2cz\H -2cz)H H
ePZ(1-e29%) " (14 7292 tanh'(c 2) 1(_&.“_1 1_#.1_£._e_2cz e—ZCZ)
p 2c

fepz tanh(c2) coth(c2) dz ==
2c

Involving hyperbolic and trigonometric functions
Involving sinand sinh

Involving sin(a z) sinh(b z) coth(c z)

01.22.21.0174.01

—b—i —b—i —-b+2c-i i b+i b+2c+i
e na)zZFl( Ea’ 1 cbr2e 53;62cz) e(b”a)ngl( ﬂa, 1: + Cﬂa;@Zcz)

. i . 2c ’ 2c 2c 2c
sin(@z)sinh(b2) coth(cz) dz== —i + +
4 -b-ia b+ia
(-b+2c-ia)z -b+2c-ia .. -bt+dc-ia . Zcz) (b+2c+ia)z (b+20+ia . b+dctia, 2cz)
€ 2F1( 2c L 2c € € 2F1 2¢c ' L 2c ' €
+ —
-b+2c-ia b+2c+ia

(ia-b)z (ia—b . —b+2c+ia 2CZ) (b—ia)z (b—ia . b+2c-ia , 2CZ)
e 2F1 5c ! l, e , €@ e 2F1 Yl 1, TS y €

ia—-b b-ia

— ; —b+2c+ia . —b+4dc+ia , _; b+2c-ia . b+dc-ia ,
@( b+2c+sa)22|:1( ~ , 1’ e 16202) e(b+2c xa)zzFl( =, 1’ 25 'QZCZ)

-b+2c+ia b+2c-ia

Involving powers of sin and powers of sinh

Involving sin™(a z) sinh"(b z) coth(c z)

01.22.21.0175.01

f sin"(az) sinh"(b2) coth(c2) dz=

4 27™U]og(sinh(c2) (1-mmod2) (1-umod?2) (M) u
( )[u]_ﬂ-mlzwu[
c 2

m
2

)(1—umod2)

Nie
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ia(m-2Kk) ia(m-2Kk)
51— ;
2c

lm_TlJ imm
Z (-1 ( T) ((@T‘famzm[(m- ia(m-2K)) zFl(— eZCZ] —iae?®?(m-2k)
k=0

ia(m-2Kk) ia(m-2Kk)
2 1[1— _— 12—

ezcz)))/(a(m—m (2c-iam-2k)) -
2¢c 2c

. imn ia(m-2k) ai(m-2Kk)
[e”a““k”z ((20+ ai (m-2Kk)) 2F1[ 1

+1; ezcz) +ae?®%i(m-2k)
2c

ai(m-2Kk) ai(m-2Kk)
2F1 +1, 1
2c 2c

+2; ezcz]))/(a(m— 2K (2c+ai(m- 2k)))] -

12

2 bu-2k bu-2k
(—1)‘<(E)[[eb<“2‘<>Z[(2c+b(u—2k))2F1[ ( ),1; ( )+
k=0

2c

m
2”“*( m )(1—mmod2) 1; e2°2]+
2

bu-2k) bu-2k)
+1, 1,
2c

bu-2k) 11 b(u—2k).e2CZ ~
2c

be?°? (u- 2k)2|:1( +2 ezcz))]/(b(u— 2k)(2c+b(u-2k)) -

[(-1)u e Pw-2lz [(2 c—bu-2k) zFl[—

bu-2k) bu-2Kk)
12— ;

be?°?(u-2k) 2F1(1 - e2°z)))/(b(u -2k (2c=bu-2K)) |-

2¢c ’ 2¢c
== my Uy (( i .
2mu YTy (_1)k+5( y )( S)((eTHbW-ZS)—La("FZk”Z [(20_ ia(m-2k) +bu-29),F

s=0 k=0

(b(u—25)—ia(m—2k) 1 bu-2s)—-ia(m-2k)
; +

: L e* [+ e** (b(u-29) -
2c 2c

bu-2s)-ia(m-2k) b(u-2s) —-ia(m-2Kk)
ia(m—2k))2F1( +1, 1 ‘2 £2cz))]/

2c 2c

(@i (m-2k)+b(u-29) z—ig

(b(u-2s)—ia(m-2Kk)) (2c—ia(m—2k)+b(u—25)))+[e

ai(m-2k)+bu-29) ai(m-2k)+bu-2s)
[(2c+ai(m—2k)+b(u—25))2F1( 1 +1; e202]+
2c 2c
ai(m-2K) +bu-29) ai(m-2k)+bu-29
e*“%(@i(m-2k) +b(u- 23))2F1[ . +1,1; 5 +2
[ c

eZCZ]))/((an‘(m—Zk)+b(u—23)) 2c+ai(mM=-2k +bu-29)) +

i

((—1)“ ¢ 7 Hialm20-bu-29)2 ((Zc— ia(m-2k —b(u-2s) 2F1[

—-ia(m-2k)—bu-29
2c ’
—ia(m-2k)—-bu-29
1; +
2c
—ia(m-2k) —-bu-29 —-ia(m-2k)—bu-29)
( +1, 1 +2 ezcz]J)/

1; em] +e*°?(—ia(m-2k) —bu-29),F;

2c 2c

(mia(m=2K) —bu-29)(c—ia(m-2k —bu-29)) + [(-1)“ 3 (M-20-D(u-29)2-5F



http: //functions.wolfram.com 63
ia(m-2k)—bu-29) ta(m-2k)—bu-2s)
[(20+ai(m—2k)—b(u—?_s))2Fl( 1 +1; 2°% |+
2c 2c
ia(m-2K) —bu-29) ia(m-2k)—-bu-29
ezcz(ia(m—Zk)—b(u—25))2F1[ . +1,1; . +2;
C C

ezcz)))/((ia(m—Zk)—b(u—ZS)) (Zc+az’(m—2k)—b(u—23)))] imeN" AueN*

01.22.21.0176.01

f sin"(az) sinh(c2) coth(cz) dz==-2"""* (—e~°* + €°?" (1 - ezcz)_“

ei”z " 2c-iam-2 k))zzFl(—m—a ciam2k 4 ﬂ; “p-doiam-2v, QZCZ)

m-1

[TJ m 2c 2c

5, (}) +
k=0 k

iak-m-c(u-2)

; _imx i 2K)—c (u-2
e(2c+az(w2k))z > 2Fl(xa(nrr )—C(u—2)

i a(m-2k)—c(u—4)
1y BmEoeerd ;62”)

2c 2c
+
ia(m-2k —-c(u-2)
imn . .
—ia(m-2kyz —ia(m-2k—-cu . —(w=c-ia(m-2k 5.,
e? 2F1( 2c Ao 2c '€ )
+
—ia(m-2k)—cpu
esa<m—2k)z-"¥ ZFl(s‘a(m—Zk)—cu, 1- éa(m—Zk)—c(y—Z); ezcz) L
2c 2c
_ o—m-p (_(e—cz_'_(ecz)u
ia(m-2k) —cu c(u—2u

(M 7 7 7 u
(1-¢2%) "( m ]((p—z)zFl[——, 1-p1-5; e202)+e2°2u2F1(1- Sol-m2-= eZCZ))
2 2 2 2 2

(mmod2-1)/; meN*

Involving cos and sinh

Involving cos(a z)sinh(b z) coth(c z)

01.22.21.0177.01
1 e(,b,ia)zzFl(—b—ia 1: —b+20—ia;e202) e(ia,b)zzFl(ia—b 1: —b+2c+ia . szZ)

. 2c '™ 2¢c 2¢c ' 77 2c !
cog@az) sinh(bz) coth(cz)dz== — + +
4 -b-ia ia-b
(-b+2c-ia)z (—b+2(:—x‘a . —bt4c-ia . 202) (~b+2c+ia)z (—b+20+x‘a . —bt+4ctia . 2cz)
e 2F1 2C y 1, 2C , @ e 2F1 2c y 1, 2c , @
-b+2c-ia -b+2c+ia
(b-ia)z (b—éa . b+2c-ia . gcz) (b+ia)z (b+£a . b+2c+ia 2(:2)
e PS5 L ——e e Pl L ——e
b-ia b+ia

20c—i b+2c-ia . btdc-ia, 2 2Ct+i b+2c+ia . b+dc+ia, o
e(b+ C na)zzFl( - ,1’ o e cz e(b+ c+xa)22|:l - ,l, - e cz

b+2c-ia b+2c+ia
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Involving powers of cos and powers of sinh

Involving cos™(a z) sinh"(b z) coth(c z)

01.22.21.0178.01

f cos™(az) sinh"(b2) coth(cz) dz ==

m\y(u
I 2‘"“‘[ m )[ u ]Iog(sinh(cz)) (1-mmod?2) (1-umod?2)
>3 u
2702 — vt 2”“‘[ u )(1— umod 2)

2

1%
2

k=0

ia(m-2Kk)
, 11—

ia(m-2Kk)
2¢c ’ 2c

( T:) [[e-faWZk)Z[(zc- ia(m-2k)) ZFl(— eZCZ] —iae*®?(m-2Kk)

ia(m-2Kk) ia(m-2Kk)
zFl[ ——,1;2-—;eZCZ)))/(a(m—2k)(2c—rza(m—2k)))—
2c 2c
ia(m-2k) " ai(m-2Kk)

+1; ezcz) +ae?®%i(m-2k)
2c

(@ia(WZK)Z((20+ ai(m-2k)) 2F1[

ai(m-2Kk) ai(m-2Kk)
2F1[ +1,1; +2; ezcz]))/(a(m— 2k)(2c+ai(m— 2k)))] -
2c 2c

[%J bu-2k bu-2k
(—1)k(u)[[eb(“2k)z[(20+ b(u—2k))2F1[ ( ), 1; ( ) +1; e2°2]+
k=0 k 2c 2c

m
2”“1( m )(1—mmod2)
2

b(u-2k bu-2k
bezcz(u—Zk)zFl( ( )+1,1; ( )+2;e2°z)))/(b(u—2k)(2c+b(u—2k)))—

2c
bu-2k bu-2k
[(—1)”e‘b(”‘2k)z[(20—b(u—2k))2F1[— ( ),1;1— ( );em]—
2c 2c
bu-2k) bu-2k)
bezcz(u—ZK)ZFl(l— , 12— ;ezcz)))/(b(u—2k)(20—b(u—2k))) -
2c 2c
{%H%J my(u . bu-2s)-ia(m-2k)
2-““2 Z(—l)s[ )( )((ag(bw‘zs)“a(m‘z"’)z((2(:—IZa(m—2k)+b(u—25))2F1[ ,
=0 ko0 kJ\s 2¢
b(u-2s)—ia(m-2Kk)
1; 5 +1; e2°2)+e2°2(b(u—23)—rla(m—2k))2F1
C
b(u-2s) —ia(m-2Kk) bu-2s) -ia(m-2k)
( +1,1; +2 eZcz))]/
2c 2c

(b(u-=29) —ia(m-2k)(2c—ia(mM-2k)+bUu-29)) + [@@“Mk“b(“-ZS”Z

ai(m-2k)+bu-29) ai(m-2k)+bu-2s)
[(2c+ai(m—2k)+b(u—25))2F1( . L 5 +1; e2°2]+
c c

ai(m-2Kk)+bu-29) 11 ai(m-2k)+bu-29
+1 L
2c 2c

+2;

e*“*(@i(m-2k) +bu- 25))2F1[
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ezcz)))/((ai(m—2k)+b(u—25)) 2c+ai(m-2K +bu-29)) +

—ia(m-2K)—-bu-2s
((_DUe(—ia(m—ZK)—b(u—Zs))z((ZC_ﬂ.a(m_2k)_b(u_23))2':l[ ia( 2) ( ),
Cc

—ia(m-2k)—b@u-29)
1; +
2c
—ia(m-2k)—-bu-29 —ia(m-2k)—bu-29)
+1, 1 +2; %% /
2c 2c

1; ezcz] +e’%?(—ia(m-2k —bu-29),F;

(~ia(m-2K) —bUu-29)2c-iam-2Kk —bUu-29)) + [(—1)u pliam-2K-b(u-29)z

ia(m-2k)—-bu-29 ia(m=-2K) —bu-29)
[(2c+azi(m—2k)—b(u—23))2F1( L +1; e2°2]+

2c 2c
ia(m-2k)—bu-2s) ia(m-2k)—bu-29)
+1,1; +2

2c 2c

1

e®°Z(ia(m-2Kk —b(u- 25))2F1{

ezcz)))/((u‘a(m—2k)—b(u—25)) (20+au‘(m—2k)—b(u—25)))] /imeN" AueN*

01.22.21.0179.01

f cos™(az) sinh(c2) coth(c2) dz ==

m
27K (L7074 (CZYH (_1)[ m ](mmod2 -1
2

Cu—2pu
. 7 7 7 1
(1- 29" ((ﬂ— 2)2':1(—5, 1-p1- E; @ZCZ)+€ZCZIJ 2':1(1— > 1-p2- 5; ezcz)) -

—(u-2)c-ia(m-2k)

m1 - . —(u-%c-ia(m-2k)
_#{ 3 J m rBQC xa(m—Zk))zzFl( o , 1—,11, o ,eZCZ)
2 (L CZ 4 pCZ)H (1_£2cz) Z ( N . +
=0 iak-m-c(u-2)
. i a(m-2K)-c(u-2 i a(m-2K)—c(u—-4
€(20+an(m—2k))22|:1(5 ( z)c (1 )’1_ﬂ; ia( 2)C ( );@2cz)
+
ia(m-2k)—c(u—-2)
. —ia(m-2k-c —(u—2)c—ia(m-2Kk
e—sa(WZK)ZZFl( ia 2(;) ll, 1-p (u-2) ZEC( );QZCZ)
+
—ia(m-2k)—cu
. ja(m-2k)—c i a(m-2K)—c(u-2,
eta(rTFZk)ZzFl(E ( 2C) H,l—/.l; ia( Z)C (u );eZCZ
. +
/imeN

ia(m-2k —cu

Involving sinand cosh

Involving sin(a z) cosh(b z) coth(c z)
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66

01.22.21.0180.01

1 e(,b,ia)ZZFl( —bz—é'a’ 1’ —b+§(c:—x‘a : egcz) c‘(E'a,b)zZF:L(ia—b’ 1, —b+§z+ia ’ EZCZ)
fsin(az)cosh(bz) coth(cz)dz=—i|- + +
4 -b-ia ia-b
i b+i . b+2c+ia , _ i —-b+2c+i . —b+4c+ia ,
o+ a)zzFl(;—:. 1: +2c;r ayezcz) el-br2c+ a)zZFl( +22+ a j. +22+ a’ez‘;z)
+ +
b+ia -b+2c+ia
i b+2c+i b i i b-i b+2c-i
@(b+2c+sa)22|:1( + 20; a, 1; +42‘3: a : 6202) e na)zzpl( 2:, 1; + 2Cc a : 6202)
b+2c+ia b-ia
@(7b+2c—r’a)22|:1( —b’iz—fﬁ’ 1: —b+‘212—5a ; eZcz) e(b+20—ia)22|:1( b+22°c—531 1; b+42°c—fa ; EZcz)
-b+2c-ia b+2c-ia
Involving powers of sin and powers of cosh
Involving sin™(a z) cosh"(b z) coth(c z)
01.22.21.0181.01
u
fsinm(az) cosh(b2) coth(cz) dz == —2"”( u ) (1-umod?2)
2
2] (e ia(m-2Kk) ia(m-2k)
Z (—1)k( )((w?‘amz )z (2c—ia(m—2k))2F1[—7, L1-——— 27—
k=0 k 2c 2c
ia(m-2k) ia(m-2k)
iae®?*(m-2k,Fq|l- ———— 1;2—- ——: ¢?°7 /(a(m— 2k)(2c-ia(m-2k))) -
2c 2c
. _imx ia(m-2k)  ai(m-2k)
[ie’a(m"ZK)Z 2 {(2c+au'(m—2k))2F1( 1 > +1; e2°2]+ae2°2i
c
ai(m-2Kk) ai(m-2k)
(M=2K),Fy| ————— +1,1; 27+2; £2cz /(a(m—2k)(20+ai(m—2k))) +
c

2-™U]og(sinh(c2)) (1 - mmod2) (1 — umod 2)

u

c

2,

=)

b@zcz(u - 2k) ZFl(

[@b<“2k>z[(2c—b(u—2k))z':1[——’ T
2c

u bu-2k) bu-2k)
( k)[[eb(“‘ZK)z[(20+ bu- 2k))2Fl[ 5 L1 +
C

bu-2k) bu-2k)
_ 1L —

bu-2k) bu-2k)
1, 2- e

[ )s)= (s

)(1—mmod2)

1; €2cz]+

+2 ezcz))]/(b(u—Zk) (2c+bu-2k)) -

u
2

2c

2c

bu-2k) bu-2k)
1,1- 5 .€2cz]_ be?%?(u-2k)
C

2c

2F1[1 -

1T
2oy S

s=0 k=0

ZCZJ]]/(b(u—Zk) (20—b(u—2k)))]—
2c

m imm .
( N ) ( Z) ([«;T“b(”‘zs)““Mk”z ((Zc— ia(m-2Kk) +bu-29),F;
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(b(u—ZS)—ia(m—Zk) ! bu-29-iam-2k)
; +

, 1; e2°2]+e2°2(b(u—25)—
2c 2c

b(u-2s)—-ia(m-2Kk) b(u-2s) —ia(m-2Kk)
ia(m—2k))2F1[ +1,1; +2; QZCZ)D/

2c 2c

(@i (M-2K)+b (u-29) z—imT"

(b(u-29) —ia(m-2k)) (2c—ia(m—2k)+b(u—23)))+[e

ai(m-2k)+bu-29 ai(m-2Kk)+bu-29)
[(2c+au’(m—2k)+b(u—2s))2Fl( 1 +1; e2°2]+

2c ' 2c
ai(m-2k)+bu-2s) ai(m-2k)+bu-29)
+1,1; +2;
2c 2c

€®%%(@ai(m-2K) +bu-2s9) 2F1{

ezcz)))/((ai(m—ZkHb(u—Zs)) 2c+ai(m-2K +bu-29)) +

—ia(m-2k)—bu-29 .
2c T

(ET““""‘WZ”“’(“‘ZS”Z [(2(: —ia(m-2k —b(u-2s) zFl[

—ia(m-2Kk) -bu-29)
T ezcz)+ezcz(_i,a(m_2k)—b(U—25))2F1

2c

—iam-2k)—-b@u-29) —ia(mM-2k)—bu-29

( +1,1; +2; eZCZD]/
2c 2c

(ia(m-2k)-bu-29) z—%

(mia(mM=-2k)—bu-29) (2c—ia(m—2k)—b(u—23)))+[e

ia(m-2k)—-bu-29 ia(m-2Kk)—bu-29
[(Zc+au’(m—2k)—b(u—Zs))zFl( 1; +1; @2°Z]+

2c T 2¢
ia(m-2k)—bu-2s) ia(m-2Kk)—bu-29)
+1,1; +2;
2c 2c

QZCZ(ﬁa(m_Zk)— bu-29) 2F1[

ezcz)])/((ia(m—Zk)—b(u—Zs)) (2c+au’(m—2k)—b(u—25)))] imeN"AueN*
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01.22.21.0182.01

f sin"(az) cost'(c2) coth(cz) dz== 27" (1 + e‘zcz)_” cosht(c2)

) imzx
e(s a(m-2k)-2c) z— - Fl(_ (

u=2) c+ai(m-2k)

2¢c !

%] m
é (‘1)k( k )

c(@-p—-ia(m-2k)
JIR N =

2c

6—2021 6—202)

ai(m-2k)+c(u—-2)

[@i';m+(—2c—s'a(m—2k))z Fl[_ ai(2k—m+c(u-2) .

H

. an'(m—2k)+c(4—p).

+

2¢c '

c(u—-2)—ia(m-2k)) +

imm . . .
T iam-2kz ai(2k-m)+cpu —puc+2c-2iak+iam
ez ' ¢ ) Fl(—i; -l —

2c

e

_ ,-2cz ,-2cz
2c 2c 1T € )
aiRk-m+cu
esamzk)z_‘% Fl(_ ai(m—2k)+cu; ST c(z—m—xamzm; o202 e,m) 1
2c 2c
_ 2—me—202
ai(m-2Kk)+cu c(u—2pu

- 7 p u 7
(1020 (202 P =S i e % 207 a1 sy 12 e, 27

m
( m )cosh“(cz) (mmod2-1)/; meN*
2

Involving cos and cosh

Involving cos(az)cosh(b z) coth(c z)

01.22.21.0183.01

f cos(az) cosh(bz) coth(cz) dz ==

+

(-b-ia)z (—b—s‘a . —b+2c-ia . 202) (ia-h)z (s'a—b . —b+2c+ia . 2(:2) (b-ia)z (b—s‘a . bt2c-ia . gcz)
1| e Pl 5L —5—e 4 Fil5o L —5—e 4 Fil5o L ——e
4 -b-ia ia-b b-ia
(b+ia)z b+ia ,. b+2ctia, Zcz) (-b+2c-ia)z (—b+2c—ia . —b+4c-ia 2cz)
€ 2F1( 2¢ '’ L 2c ¢ € 2F1 2¢c L 2¢c ' €
b+ia -b+2c-ia
(~-b+2c+ia)z (—b+20+x‘a . —b+dc+ia 202)
e Pl —— L — e
-b+2c+ia
(b+2c-ia)z (b+20—£a . b+dc-ia 2(:2) (b+2c+ia)z (b+20+s‘a . b+dc+ia ZCZ)
e Pl —=— 1L ——e e Fi|l—— L ——e
b+2c-ia b+2c+ia

Involving powers of cos and powers of cosh

Involving cos™(a z)cosh"(b z) coth(c z)
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01.22.21.0184.01

f cos™(az) cosh'(b2) coth(c2) dz =

sl
kz(‘; 2cz

ia(m-2Kk) ia(m-2Kk)
_L1l-— e -

u m .
_2‘””[ u )(l— umod2) [ " )[(m @"a(”"ZK)Z((ZC—ia(m—2"))2':1[_
2

2c 2c

ia(m-2Kk) ia(m-2Kk)
_—52-—
2c 2cC
ia(m-2Kk) ai(m-2k)
1 +
2c

iae?®?(m-2k) 2F1[1— ezcz))]/(a(m— 2k) (2c—-ia(m-2Kk))) -

[i efa(Mk)Z((zH ai (m-2k)) 2F1[ 1; em] +ae?®%i(m-2k)

2c 2c

2-™Uog(sinh(c2) (1-mmod2) (1-umod2) ( m)  u m
g(sinh(c 2)) ( ) ( )[E]( )—Z‘Wu(m](l—mmodZ)
2

ai(m-2Kk) ai(m-2Kk)
5 1[ +1,1; +2; eZCZ)))/(a(m— 2k) (2c+ai(m—2k)))]+

u
c 2 2

2 2

=)

b(u-2Kk b(u-2Kk
(E)[[@b(“‘mz[(20+b(u—2k))2F1[ (2 ),1; ( )+1; @2°Z]+
C

b(u-2k) bu-2k)
+1,1;
2c

bu-2k) bu-2k)
, 11—
2c

2”]]]/(b(u—2k) (20—b(u—2k)))]—

be?°? (u- 2k)2F1( +2; ezcz))]/(b(u— 2k)(2c+bu-2k)) -

[ebwzkﬂ[(zc— b(u-2k)) 2Fl[— ; em] —be?*% (u-2k)

bu-2Kk) b(u-2Kk)
oF1|1- 12— ;e
2c 2c

b(u-2s) —ia(m-2Kk)
2c '

S |
ey 3 ( k)(s)[(@<b(“25>‘aWZk))Z[(zC—n’a(m—2k)+b(u—2s))2Fl(

s=0 k=0
1 b(u-2s) —ia(m-2k)
2c

b(u-2s) —ia(m-2Kk) b(u-2s)—ia(m-2Kk)
( +1,1; +2 em]]] /
2c 2c

+1; eZCZ) +e*Z(b(u-29) —ia(m-2k),F,

(b(u-29) —iaMm-2K)2c—iam-2k +bUu-29)) + [éa"("”k“b(“—zsﬁz

ai(m-2k)+bu-29 ai(m-2K)+bu-29)
[(2c+au’(m—2k)+b(u—23))2Fl( 1 +1; e2°2]+

2c ' 2c
ai(m-2k)+bu-2s) ai(m-2k)+bu-29)
+1,1; +2;
2c 2c

€*°%(@ai(m-2K +bu-29) 2F1{

ezcz)))/((ai(m—ZkHb(u—Zs)) 2c+ai(mM-2K +bu-29)) +

—ia(m-2k)—bu-29 1
2c Y

(é-iam?@-b(“*sﬁz ((2c— ia(m-2k)-b(u-2s) 2F1[

—-ia(m-2k)—bu-29)
+

. 1 eZCZJ_‘_eZCZ(_i,a(m—2k)—b(U—25))2F1
C
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—ia(m-2k) —-b@u-29) —ia(mM-2k) —bu-29
( +1,1; +2; eZCZ]))/
2c 2c

(~ia(m=2K —bUu-2s)2c-ia(m-2k —bUu-29)) + [e“a(Mk)b(“S»Z

ia(m-2k)—bu-29) ita(m-2k)—bu-2s)
[(2c+ai(m—2k)—b(u—?_s))zFl( 1 +1; e2C2]+

2¢c ’ 2¢
ia(m-2K) —bu-29) ia(m-2k)—-bu-29
+1,1; +2

2c 2c

e?°Z(ia(m-2Kk) - b(u- 23))2F1[

ezcz]))/((ia(m—Zk)—b(u—ZS)) (20+az’(m—2k)—b(u—25)))] imeN" AueN*

01.22.21.0185.01

m
2™ cosh'(c2) (1 +€2°2) " Fl(—%; 1,-pu-11- %; e2c?, _e2cz)[ m ](l— mmod 2)
2
f cos™(a z) cosh(c2) coth(c2) dz== _
cpu

mi) - e@a(ka)zFl("a("Fz"”C*‘; 1,-u-11% (an‘(rmm —u +2); 022 _ezcz)
2 costt(c2) (1+€2°9) " ( ) * - -
= k ia(m-2k) —cu

e-iam-2kz Fl(’ia(WZk)’Cﬂ; 1, -pu-1; 1 (*fa(:FZK) —p+ 2); £2czl _£2cz)

2c 12

/imeN*t
ai(m-2k)+cpu
Involving powers of sin and powers of tanh
Involving sin™(a z) tanh¥(c z) coth(c z)
01.22.21.0186.01
2-mj(1— e—Zcz)‘“ (1+ e2¢z H
f sin"(az) tanh*(cz) coth(c2) d z == tanh'(c2)
a
( )(@T—sa(m—zk)z Fl[ -1, 1-p +1 _e—2cz’ eZcz) _
4 m-2k\k 2c
) imx ja(m-2Kk ja(m-2Kk
esa(m—zk)z—T = _” ( ); u-1,1-pu1- ia( ); _@—Zcz, e2°?|| +
2c 2c
2™™(1 - mmod 2) tanh*(c2) ( M u )
m |2 l(—, 1; — +1; tanh (cz)) /imeNT*
cu 2 2 2

Involving powers of cos and powers of tanh

Involving cos™(a z)tanh¥(c z) coth(c z)
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01.22.21.0187.01
2Mi(1- 2729977 (1+¢72°%) tanh'(c2)

f cos"(a z) tanh*(c 2) coth(cz) dz ==

a
[leJ 1 m ia(m-2k) ai(m-2k)
Z ( )(e—ia(m—zk)z Fl[ cpu=1,1- g +1 _e—ZCZ, @—202)_
= m-2k\k 2c 2c
Bria(m—Zk)Z Fl _Ea(m_2k); #_1’ 1_“’ 1- Ea(m_zk); —@_ZCZ, e—ZCZ)]+
2c 2c
2-™ (1 - mmod 2) tanh¥(c2) ( M quoou 5
m |2 1(—, 1; — +1; tanh (cz)) /imeN?*
cu 2 2 2

Involving hyperbolic, exponential and a power functions
Involving sinh, exp and power

Involving z" € # sinh(a + b z) coth(c 2)

01.22.21.0188.01

fz" ePZsinh(a+ b2z coth(cz)dz=

1 n (-1)i (p—by Tt ~b -b -b -b
—5 n! [—e(p_b)z_az i j+2Fj+1[p P 1; i +1, ..., p— +1; e

i (n—=)! 2¢ 7 2¢’ 7 2c 2c
n (-1 (b+p) Tt b+ b+ b+ b+
) : j+2 ;+1( A TR N WLt em)—
20 (n=)! 2c 2c 2c 2c
n (-1)i (-b+2c+p) Tt —b+2c+ —b+2c+
e(_b+2c+p)z—az( . i j+2Fj+1 p, cery pr 3
P (n—)! 2c 2c
. Sl
-b+2c+p ‘L -b+2c+p oy e202]+ea+<b+2°+">zzn:(_l)] (b+2c+p ™!
2c 2c i (n=)!

b+2c+p b+2c+p b+2c+p b+2c+p
2 j+1( 1; +1, ..., ——+1; ezcz) fineN

2¢ 2¢ T 2¢ ' 2¢
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72

01.22.21.0189.01

fz” eP?sinn(bz) coth(c2) dz =

1 0 (-1 (p-by T2 p-b  p-b _p-b p-b
-=n! —e@*bﬂz . ,-+2Fj+l( 1 +1 ., —+1 eZCZ)
2 i n—=j! 2c 2c 2c 2c
e CDIB+p AT bep bip Q0P bR )
e Z - j+2Fj+1 3 ey y L +1, .. +1le
o0 n-)! 2c 2c 2c 2c
Cbizcipz ™ (-1l (=b+2c+p) A -b+2c+p -b+2c+p
€ Z - j+2F et 1
20 (n={! 2c 2c

- - no(—1) -j-1 n-j
b+2c+p+1l b+2c+p+1; QZCZ]+€(b+2C+p)ZZ( D'(b+2c+p
2c 2c i (n=)!
b+2c+p b+2c+p b+2c+p b+2c+p
i+2F 1 1 +1 ————— +1;&%°%||/ineN
2c 2c 2c 2c
01.22.21.0190.01
1( 2wt n (-1l 27 it

fz”ebzsinh(bz)coth(cz)dz:— —+2e2°znlz
2ln+1

j=0 (n_j)!

n (-1 @by Tt A b b b b
n![eZbZZ—HZFHl(E, SRR 1; E+1' ey =+ L e2°z]+

j=0 (n_j)! c

n (~1)i 2b+2¢) b+c b+c b+c b+c
@2<b+c)zz _ j+2Fj+1[ 1 +1,..., —+1Le
=0 (n=! ¢ c c
01.22.21.0191.01
1{ 2 n (-1l 2 gitt A
fz” eP?sinh(b2) coth(cz) dz== - — +2e2°anZ - 2Pl 52,2
2{n+1 pary (n—j!
n (—1)i (=2b) 7t 2] b b b b
n! e-ZbZZ : ,-+2F,-+1(——,...,——, 1;1——,...,1——;e2°Z]+
i (n-j! c c c c
n (-1 2c-2b) Tt 2] c-b c-b c¢-b c-b
ez(c—b)zz . j+2Fj+1( e L +1,...,—+1Le
=y (n—! c c c

Involving powers of sinh, exp and power

Involving z" e % sinh"(b z) coth(c z)

2L L2, 2 %) -

o

eZcz) _

Ao
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01.22.21.0192.01
fz” ePZsinh"(bz) coth(cz) dz ==

(-1 priiZ]

i\ u
_[E) [u )n!(l—umodZ)[«ep Z

E j=0 (n_j)!

F (—p N TR A} 2°Z)+
j j ) eeey y 4y ) eeey ;@
et 2c 2c 2c 2c

(- 2c+p)itt 2

6(2 c+p)z Z

j=0 (n_j)!

j+2Fj+l(

g ey

p+2c p+2c p+2c p+2c
I .1 +1 +1; ezcz) -
2c 2c 2c 2c

5] N~ b k)L -
" Lok (Y]l b2z (-1! (p-b(u-2k)) . p-bu-2Kk
27" n! éo =D ( k){( 1 [f ]E:O Y J+2FJ+1 20—’

p-bu-2k) p-bu-2k) p-bu-2k)
1 +1,..., —m8m8M8—+
2c 2c 2c

1; e2°2]+

n (_1\l _ _ =i=1 n-j _ _
€<2c+p—b<u—2k>)zz( D!'@2c+p-bu-2k)y" 2" . j+1[20+p b 2k)"

=0 (n-j! 2c

2c+p-bu-2k) 2c+p-bu-2k) 2c+p-bu-2k
P 1 P +1 cerpmhlumsl +1; 2% ||+
2c 2c 2c

<p+b<u72k»zi<—1>i(p+b(u—2k»*j*1z”-i [p+b<u—2k> p+bu-2k
e i i Y eeny
= (n-j)! bt 2¢c 2¢

p+bu-2Kk)
1, ——— 41

1

+b@u-2k)
L ey p— +1; e202)+
2c 2c

(20+p+b(u_2k))zz“: (-1)) 2c+p+bu—2k) T2 (20+ p+b(u-2k
e f i1 —
= (n-j! bt 2¢c

2c+p+bu-2k) 1 2c+p+bu-2k) 2c+p+bu-2k
: +1, ..., —+

2c ‘ 2c 2c

1; eZCZ)J/; neNAueN*
Involving cosh, exp and power

Involving z" €?* cosh(a +b z) coth(c z)
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01.22.21.0193.01

fz” ePZcosh(a+ bz coth(cz) dz==

1 (-1 (p-b) T2 p-b  p-b p-b p-b
—En![«%pbﬂaz J-+2Fj+1[ 1; 41, ——+ 1 e202]+

= (n-j)! 2c 77 2¢ T 2c ' 2¢
(-1 (b+p) 2 b+p b+p b+p b+p
@a+(b+P)ZZ 42 j+1( o 1 $1,..., — 41 62cz)+
i n-p! 2c 2c 2c 2c
N (-1)i (-b+2c+p) Tt -b+2c+ -b+2c+
e(fb+2<:+p)z—az ( P 2 j+1[ p, » p, 1
P (n-j! 2¢c 2¢c
, i
w+1, -b+2c+p i1 6202]+ea+(b+20+p)22“:(—1)1 (b+2c+p 2!
2¢ 2¢c =0 (n-)!

b+2c+p b+2c+p b+2c+p b+2c+p
. 1 +1, ..., —+
2c 2c 2c 2c

j+2Fj+1( 1 ezcz)] /ineN

01.22.21.0194.01

fz” ePZcosh(b z) coth(cz) dz==

1 (-1 (p-by 2 p-b  p-b p-b p-b
—En![e@-bﬂz j+2Fj+1[ 1; +1 o, ——+ 1 @ZCZ]+

= (n-j! 2¢c 2c ' 2c 2¢
N (-1)i (b+p) Tt b+ b+ b+ b+
e(b*p)zz P j+2 j+1[ p p,l: p+1,..., p+1; eZcz]_'_
i (n=)! 2c 2c 2c 2c
N (-1)i (-b+2c+p Ttz -b+2c+ -b+2c+
@(—b+2c+p)zz( ) ( P i+2 j+1( p, p,l;
i (n—j) 2c 2c
_ _ no(_1)l -1 n-j
b+2c+p+1l b+20+p+1; eZcz]+€(b+20+p)ZZ( 1) (b+20+.p) z"
2c 2c i (n=)!

b+2c+p b+2c+p b+2c+p b+2c+p
1 +1, ..., —+
2c 2c 2c 2c

i+2FJ'+l( 1 fzcz)] /ineN
01.22.21.0195.01

1( 2 n (-1l 2ttt A

2" ¢”Zcosh(b z) coth(c2) dz== — — +2¢%%%n! oFia(1, o, 12, ., 2 2% ¢
f 2 n+1 ;‘ n-j! je2Final )
n (-1 2p) It b b b b
ntle?2y -, j+1(—, o L — 4L — 4 L e2°2]+
= (n-j! c c ¢ c
n (1)l (2b+2¢) "t b+c b+c b+c b+c
e2<b+°)zz - J-+2FJ-+1[ 1 +1, ..., —— +1; 22
= (n=j! c c c
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01.22.21.0196.01

1{ n (-1l 27ttt 2
fz”e‘bzcosh(bz)coth(cz)dz: —— —+2@2°Zn!z
2ln+1 i (n=)!

2Pl L L2, 26707 +

n (-1 (-2b) Tt 2] b b b b

n! e*z”zz oFi| == e m = Ll =, 1 —; 2O+
‘ (n—)! e c c c c
j=0 :

n (1)l (2c-2b) "t c-b c-b c-b c-b
ez(c‘b)zz - J-+2Fj+1( - 1 +1,..., —+1; ezcz] /ineN
= (n=j! c c c c

01.22.21.0197.01

fz” eP?cosh(cz) coth(cz) dz ==

n (-1l c+ pit c+p C+p C+p c+p
—e“PZn! . ,»+2Fj+l( L +1, 0, — + 1 em)—
iz n-p! 2c 2c 2c 2c
(=D (p-o Tt A p-¢  p-c _p-c p-c
—e%Zn! «e(p’zc)zz : J-+2Fj+1( N 1 +1, ..., +1; e2°2)+
2 i (n=)! 2c 2c 2c 2c

n (-1)i Bc+ p it 3c+ 3c+ 3c+ 3c+
e(2(:+p)zz P j+2 j+1( i i 1 p+l P

= (n-i! 2c 7 2¢ T 2c T 2c

Involving powers of cosh, exp and power

Involving z" e % cosh"(b z) coth(c z)
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01.22.21.0198.01

fz” ePZcosh'(bz) coth(c2) dz =

u n o (-1) prittZ p P P p
—2”[ u ]n!(l—umodZ) prZ%Hszu(—v ey —, L, —+1, ..., —+1; ezcz)+
2 20 n=7! 2c 2c 2c 2c
N (-1i@2c+p) it 2c+ 2c+ 2c+ 2c+
€(2c+p)ZZ p j+2Fj+l( p, ceey p, l, p + 1, eey p + 1, @2(:2) -
i (n=)! 2c 2c 2c 2c
=] u n (-1)i (p+2bs—buy 2]
27Ut Z( ) e(p+2bs—bu)zz
S - (n-j!
s=0 j=0
p+2bs—bu p+2bs—bu p+2bs-bu p+2bs—bu
i+2Fjs1 1 +1,., — 41 e2°2]+
2c 2c 2c 2c

_1) _pu)y T i _
€(2c+p+2bs—bu)zzn:( D! (2c+p+2bs-bu z s (20+p+2bs bu
25— —

=0 (n-j! 2c
2c+p+2bs-bu 2c+p+2bs-bu 2c+p+2bs-bu
1 +1,.., ——————— +1; 27|+
2c 2c 2c

n (-1 (p-2bs+buy "t p-2bs+bu p-2bs+bu
j+2Fj+1

e(p—2b5+bu)z .
%; n-j! 2¢c 2¢c

p—2bs+bu
1, ——+1

1

p-2bs+bu
) oeeey 7+1; @262 +
2c 2c

p2c+p-2bstbu)z Z
2c

n (-1 @2c+p-2bs+buy Tt 2c+p-2bs+bu
2. ! j+2 j+1(— .

2c+p-2bs+bu 2c+p-2bs+bu 2c+p-2bs+bu

2c ’ 2c 2c

1 +L“”——————————+Le“j]ﬂneNAueN*
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01.22.21.0199.01

u+1
fznepzcos‘“”(cz) coth(cz)dz=-2"" e“*")z( usl )n!(l—(u+1) mod 2)
2
D e p Tt C+p  C+p _ C+p c+p
- j+2Fj+1( Vs 1, +1,..., —+1; eZcz)_
=0 (n-! 2c 2¢ 2¢ 2c
g | .
Z_Ueczn!i(u-”') e(p—c(—25+u+1))zi(_1)J (p-c(u—2s) 2"
° - (-
s=0 =0
p-c(u-2s) p-cu-2s) p-cu-29 p-c(u-29
J+2Fj+1( Y e , 1 +1, ..., —— +1; eZcz)+
2¢C 2C 2¢c 2¢

no(_1)i - —j-1 - —
e(p+c(725+u+1))zz( D' (p+c(=2s+u+2) z 2 j+1[p+C( 2s+uU+2)

o0 (n—j)! 2c
p+c(-2s+u+2) p+c(-2s+u+2) p+c(-2s+u+2)
L +1,...,—+1;e2°2) ineNAueN*
2c 2c 2c

Involving hyperbolic, exponential and trigonometric functions
Involving sin, sinh and exp

Involving e “ sin(a z) sinh(b z) coth(c z)

01.22.21.0200.01

fepz sin(az) sinh(b 2) coth(cz) dz ==

1 e(—b—ia+p)22Fl(’b’;:+P, 1 7b+22—cia+p; ezcz) e(bHaer)ZZFl(bJr;iera 1: b+20;ria+p; ezaz)
-1 + +
-b-ia+p b+ia+p

-b+2c-ia+p 1: —-b+4c-ia+p
)

e(—b+2 c-ia+p)z 2F1(

- b+2c-ia+p b+4c-ia+p
eZCZ) @(b+20 sa+p)22,:l( 1 . eZCZ)

2¢c T 2¢c 2c T 2c !
- +
-b+2c-ia+p b+2c-ia+p
. b+2c+ia+p b+4ct+ia+p Chas -b+ia+p -b+2ct+ia+p
(b+2c+ia+p)z ( . . 202) (—b+ia+p)z ( . . 2(:2)
e Fi|l—%— L —5—e e Fi|l—— L T
b+2c+ia+p -b+ia+p
—i b-ia+p b+2c-ia+p _ ; -b+2ctia+p —bt+4c+ia+p
(b-ia+p)z ( . . 2cz) (—b+2c+ia+p)z ( . . Zcz)
e Pl L —5—e e 2F1 - L T
b-ia+p -b+2c+ia+p

Involving powers of sin, powers of sinh and exp

Involving eP? sin™(a z) sinh"(b z) coth(c z)
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01.22.21.0201.01

f eP?sinM(@az) sinh"(b2) coth(c2) dz =

1 mycu p p p p
—7[:7:“ 2-m-u e”z( m )[ u ]((20+ p)zFl(—, 1, —+1 ezcz)+e2°2 szl(— +1,1 —+2 ezcz))
p(2c+p) 2 )\ 2 2c 2c 2c 2c

u
(1—mmod2)(1—umod2))—u’“2‘m‘“[E)(l—umodZ)
2

p—ia(m-2k) p-ia(m-2k)
1 +

17Z] .
> (-1)k(m) ((@T”p“a(“mz[(m- ia(m-2Kk) + p)ZFl( 1 1; @2“) +
k=0 K 2c 2c

—ia(m-2k) —ia(m-2Kk)
«eZCZ(p—ia(m—Zk))zFl[p— +1,1; p— +2; «52”]]]/
2c 2c

(@i (Mm-2K)+p) z—f%

(p—ia(m-2k)(2c—ia(m-2k) + p))+(«e

ai(m-2Kk +p ai(m-2k)+p
(2c+ai(m-2k) + p)gFl[ . e 5 +1; e2°2]+
c c

ai(m-2k) +p _ai(m—2k)+p+2_€2u]])/
2c 2c '

%% (@i (m-2K) + p) 2F1[7 +1, 1

m =
((@i(m-2Kk)+ p)(2c+ai(m-2k) + p))] —2‘”““( m )(1— mmaod 2) (—1)"(&)
2 k=0

+bu-2k) +bu-2k)
P 1; P +1; em] +e%%(p+bu-2k)

[[e<p+b<u—2k>>z ((2c+ p+bu-2k) 2F1[ b
2¢c 2¢C

[p+b(u—2k) p+bu-2k
o1 1, 1; +
2c 2¢c

2 em)]]/((m bu-2k)(@2c+p+bu-2k)) +

-bu-2k) -bu-2k)
[(—1)u e<P-b<“-2k>>Z[(2c+ p-b(u-2k) zFl( i . 12 . +1; em] +
c c

2 p-bu-2Kk p—b(u-2k)
e CZ(p—b(u—2k))2l:l( +1,1; +2; ezcz]))/
2c 2c

I
_ _ _ _ _ o—m-u _ +S
(P-b(u-2K) (2c+ p-b(u 2k>>>) 2me 3y v (V)4

S
s=0 k=0

. imz ai(m-2k)+p-b@u-29
[[(—1)” [@(az(nkaHpb(uZS))ZT [(20+ ai(m-2K +p-bu-29) zFl[ i :

2c
ai(m-2k)+p-bu-29
1; +

1

1; e2°1]+@2°1(aﬂ(m—2k) +p-bu-29)

2c
ai(m-2k) + p—-bu-2s) ai(m-2k)+ p-bu-2s)
2Fl[ 1, 1; +2 em)]]] /
2c 2c

(@im-2K)+ p-bu-29)R2c+ai(m-2k) + p-bu-29)) +
itm —-iamM-2k)+p-bu-2s
((_1)u[€T+(—sa(m—2k)+p—b(u—25))z[(20_ia(m_2k)+p_b(u_zs))zFl( ia( )2 p ( )’
c
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—ia(m-2K)+p-bu-29
L - p +1 6202]+e2°2(—'23(m—2k)+ p-bu-2s)
Cc

2c T 2c
((—ia(m-2K) + p-bu-29)(2c—-ia(m-2K +p-bu-29)) +

inrm
e 2

—i -2k -bu-2 —i - 2K -bu-2
2F1( iam-20+p-bu-29 —iam-2K+p-b S)+2;ezcz]]))/

—ia(m-2k) + p+bu-2s)
2c

[(ZC—ia(m—Zk)+ p+ b(u_zs))ZFl(

—ia(mM-2K)+p+bu-29)
1; 5 P +1 e2°2)+e2°2(—ia(m—2k)+p+b(u—23))2F1
c

2c 2c
(—ia(m-2K) + p+bu-29)(2c—-ia(m-2K +p+bu-29)) +

ai(m-2k)+p+b@u-29
((a”(m'2k)+p+b(” 290257 [(20+au(m 2K+ p+bu- 25))2F1( 2p
c

—ia(m-2k) + p+bu-2s) —ia(m-2K +p+bu-29
( +1,1; +2 ezcz]]]/

ai(m-2k +p+bu-2s)
1; 5 +1; e2°2]+e2°2(au‘(m—2k)+p+b(u—25))2Fl
Cc

ai(m-2ky+ p+bu-29 ai(m-2Kk)+p+bu-29)

( +1,1; +2; eZCZ))] /
2c 2c

(@ai(m-2k)+ p+b(u-2s)(2c+ai(m-2k) + p+b(u—25))))/; meNt AueN*

01.22.21.0202.01

m
f@pzsm (az)sinh(c2) coth(c2) dz==-2""" (e °* + °)" (1 - £*%?) ”[ m ]
2

—uct2 —uc+2 —uc+a
epzzFl( —Cp 1- I ;u:;cc+p; €2cz) €(2°+p)ZzF1( uczcwp, 1_#; uc;rcc+p; eZCZ
+ (1-mmod2) —2-™H#
p—-cu —puc+2c+p
irm . i — - —0
eT+(p—xa(m—2k))zzFl( sa(m—zlcmp Cu’ 1-u puc+2c ;ac(m—2k>+p; egcz)
(- —cz+€cz)u 202 Z (- l)k( ) +

—ia(m-2K) +p-cpu

(@i (m-2k)+p) = 1% (ax‘(m—2k)+p—cu _ —pc+2c+ai (Mm=2K+p 2(:2)
2 _
e 2F1 o v 1-p 7 ;
+
ai(m-2k)+p-cu
(20+ax(m—2k)+p)z—ﬂ = —pc+2c+ai (Mm-2K)+p 1 . —pctdcai(m-2K+p . 5¢,
21 2¢c y L= M, 2c , €@
+
—uc+2c+ai(m-2Kk +p
—pc+2c-ia(m-2k+p . —pc+dc-ia(m-2k)+p 2
e 2 2F1( o 11—y 7 ; e°C?
/imeNT*

—uc+2c—ia(m-2Kk) +p

Involving cos, sinhand exp
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Involving e ? cos(a z) sinh(b z) coth(c z)
01.22.21.0203.01
fepz cos(az) sinh(bz) coth(cz) dz==

—b-ia+p . -b+2c-ia+p, -b+ia+p

L

(-b-ia+p)z 2cz (-b+ia+p)z
1[erere 2F1( o L T ) el7oriasp 2F1(
- +

2c 2c

—b+2ct+ia+p
. : e2cz)

4 -b-ia+p -b+ia+p

+

_ - -b+2c-ia+p , -b+dc-ia+p, _ . -b+2c+ia+p , -b+dctria+p,
o-b+2c sa+p)22|:1( 1 ’£202) t b+2c+sa+p)12|:l( 1 eZCZ)

2c 2c 2c

2c

+
-b+2c-ia+p -b+2c+

ia+p

e(b+20_ia+p)22Fl(b+2(:—£a+p . b+dc-ia+p, eZcz) re(b_ia+p)22|:1(b_£a+p . b+2c-ia+p @2(22)

2¢c e 2c

2¢ ' 2¢c

b+2c-ia+p b-ia+p

. b+ia+ b+2c+ia+ . b+2c+ia+ b+4ct+ia+
e(b+sa+p)12|:l( p, 1: p; @2cz) e(b+2c+xa+p)22|:1( p' 1 p. (8202)

2c 2c

2¢c 2¢c !

b+ia+p b+2c+ia+p
Involving powers of cos, powers of sinh and exp

Involving eP* cos™(a z) sinh"(b z) coth(c z)

01.22.21.0204.01

f ePZcos™(az) sinh"(bz) coth(cz) dz =

1 my(u p p p p
—7[1'“ z-wuepz( m )[ u ]((2c+ p)zFl(—, 1, —+1; e2°2)+e2°2 pZFl(— +1,1, —+2 62”))
p(2c+p) 2 )\ 32 2c 2c 2c 2c
u
(1—mmod2)(1—umod2))—u‘“2‘m‘“[E](l—umod2)
2
WTIJ m ) p-ia(m-2k) p-ia(m-2k)
Z ( )[[e(p‘a(””k))z[(Zc—ia(m—Zk) + p)zFl{ 1 +1; e2°2]+
ik 2¢c 2c

e® % (p—ia(m-2k),F,
2c

ia(m-2K)(2c-ia(m-2Kk) +p)+

[p—u‘a(m—Zk) p—ia(m-2k)
_ +1, —

@HM20+P2 (D¢ 4 g (m-2k) + p) oF; 1
2c 2c

ai(m-2Kk +p
— 41

€*°%(ai(m=2K + p) F[
P 2h 2c 2c

m
(@i(m-2k)+p (2c+ai(m-2Kk) + p))]—Z‘”H*( m )(1—mmod2)
2

ai(m-2Kk) +
1, —

p-bu-2k) p-bu-2k)
1; +

1; ezcz]+

)

=]
PGS ( E)[[(—l)“ (@P‘NU-ZW ((2 c+p-b(u-2k) 2F1[
k=0

2c

2 QZCZ]]]/((p—

ai(m-2Kk) +p ai(m-2ky+p
1; +

1; ez::z]_'_
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-bu-2k -bu-2k
ezcz(p—b(u—Zk))zFl[u+l, 1 uﬂ; ezcz)]]]/((p—b(u—Zk))
2c 2c

b(u-2Kk bu-2k
(2c+p—b(u—2k)))+[e(p+b(”‘2k))z[(20+p+b(u—2k))2F1(p+ ( ),1; p+b )+1;
2c 2¢c
b(u-2K b(u-2k
e2°2)+e2°2(p+b(u—2k))2F1[p+ ( )+1, 1; el )+2;e2°2)))/
2c 2c
L I
(p+bu-2Kk)(2c+ p+b(u—2k))))—2 z{; %(—1) (k)(s)
= —|

—ia(m-2K)+ p-bu-29
2c ’

[[(—1)“ [a-fa(wzk“p-bw-%)“ [(20— ia(m-2Kk +p-bu-2s9) 2F1[

—ia(m-2K)+ p-bu-29
1; +

1; e2°2]+e2”(—ia(m— 2k + p-bu-29)

2c
—ia(m-2k -bu-2s —ia(m-2k -bu-2s
21(1( )+p-bl-29  -ia( )+p-b( )+Z&WDD/
2c 2c

(—ia(m-2K)+ p-bu-29)R2c-ia(m-2K + p-bu-29)) +
—ia(m-2k) + p+bu-2s) "

2c

(«a”amz“)*P*b‘“ZS”z [(2(: —ia(m-2K +p+bu-29) 2Fl(

—ia(m-2K)+p+bu-29
+

1; eZCZ] +e®°%(—ia(m-2K + p+bu-29),F,

2c

—ia(m-2k) + p+bu-2s) —ia(m-2K) +p+bu-29

( 5 +1, 1 . +2 ezcz]]]/
c C

(miam-2K)+ p+bu-29)R2c-ia(m-2k + p+bu-29)) +
ai(m-2Kk +p+bu-2y) N

2cC

(aaf(w?kﬂmb(u_%ﬁz [(2c +ai(m-2K +p+bu-29) ZFl(

ai(m-2k)+p+bu-29
+

1; eZCZ] +e®?@i(m-2K +p+bu-29),F

2c

ai(m-2k)+ p+bu-2s ai(m-2K)+p+bu-2s

( ( )2p u-29 .2 )2p ( )+Z@njn/
[ c

(@aim-2kK)+ p+bu-29)R2c+ai(m-2k +p+bu-29)) +
ai(m-2k) +p—-bu-2s)

2c

((—1)“ @i (M-2k+p-b(u-29)2 [(2(: +ai(m-2Kk +p-bu-29) 2F1(

ai(m-2k)+p—-b(u-29)
1; +
2c
ai(m-2k)+p-bu-29 ai(m-2k)+ p-bu-2s)
( +1, 1 +2; eZcz)))/

1; e202)+e202(a¢(m—2k)+ p-bu-29),F

2c 2c

(@i(m-2k)+ p-bu-29)2c+ai(m-2k) + p—b(u—Zs))))/; meN" AueN*
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82

01.22.21.0205.01

m
fepzcosm(az)sinh"(cz) COth(C2) dz== — 2™ H (—g~¢Z 4 gC2)H (1_ ezcz)—#[ m ]
2

—C —pc+2c+ —pc+2c+ —pc+dct+
epzz':l(p Ho1—py 22R ezcz) €(zc+p)zz|:1( £ S B: e2c2

2c 2c 2c 2c
+ (1-mmod?2) -
p=cu —puc+2c+p
m-1 i —ia(m-2K)+p—cpu —pc+2c—ia(m-2K)+p
L > J m (P sa(wzk))zzlzl( o : 1_#; ;8201
27 H (—e %% 4 efBH (1—@2”) Z ( )
= Lk —ia(mM-2K +p-cu
. ai (m-2k)+p-c —pct+2c+ai (m-2k)+
e(as(m—Zk)+P)22|:l( i 2c) POl gy ch( P eZcz)
+
ai(m-2k)+p—-cu
: —pc+2ct+ai (m-2K)+ —pc+ac+ai (M-2Kk)+
e(2c+as(m—2k)+p)12|:l( H 2Ec( p, 1-u H 21 ) p; eZcz)

+
—puc+2c+ai(m-2k) +p

—pct+2c-ia(m-2K+p

—pctdc-ia(m-2K+p, »
2c e

2c !

e(Zc—ia(m—Zk)+p)12Fl( , 1_'u; cz

/imeN*

—uc+2c—ia(m-2Kk)+p
Involving sin, cosh and exp

Involving P “ sin(a z) cosh(b z) coth(c z)

01.22.21.0206.01

f eP?sin(az) cosh(bz) coth(cz) dz ==

b —b-ia+p -b+2c-ia+p b -b+ia+p -b+2c+ia+p
(-b-ia+p)z ( . . Zcz) (—b+ia+p)z ( . . 2cz
1| ¢ Pl —— L ———e e Fi|l—— L ———e
—i|- +
4 -b-ia+p —-b+ia+p
. b-ia+p b+2c-ia+p . b+ia+p b+2c+ia+p
(b-ia+p)z ( . . 2cz) (b+ia+p)z ( . . 202)
e Pl L —5—e e Pl L ——e
+ +
b-ia+p b+ia+p
el-br2criatpz | (—b+2c+»’a+p 1: —b+dcria+p eZCZ) pbr2ctiatpz_F (b+2c+r:a+p 1: b+dc+ia+p
oF 7 L 70 ; 21 2 o
+
-b+2c+ia+p b+2c+ia+p

—b+2c-ia+p 1 —b+dc-ia+p

(-b+2c-ia+p)z (
e 2F1 2c y 4 2c

eZcz) e(b+2c—i a+p)z 2Fl( e , 1

b+2c-ia+p _ b+dc-ia+p,
1 e

-b+2c-ia+p b+2c-ia+p

Involving powers of sin, powers of cosh and exp

Involving e % sin™(a z) cosh"(b z) coth(c z)

+
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01.22.21.0207.01

u
fepzsinm(az) cosh(b2) coth(cz) dz == —2"“1[ u ) (1-umod?2)

2
[WTIJ m iMook p-ia(m-2k) p-ia(m-2k)
Z(—l)k( )((QT*““E‘“W ))Z[(Zc—ia(m—Zk)+p)2Fl( 1L +1;@2CZ)+
= k 2c 2c

—ia(m-2Kk) —ia(m-2k)
ez°z(p—ia(m—2k))2F1[p7 +1, 1 p-rafm==9 +2 em]))/
2c 2c

2c+ai(m-2Kk)+ p)

(p—ia(m-2Kk)(c—ia(m-2K) +p)) +(e“"“"”2">*")zin;”[

ai(m-2Kk) + ai(m-2Kk) + ai(m-2Kk) +
5 1[ i ) p,l; i ) p+1;e2cz]+e2°2(ai(m—2k)+p)zFl(u+
2c 2c 2c
ai(m-2k)+p 5
1 T+2;e CZ]D/((au‘(m—ZkHp)(20+ai(m—2k)+ p))]—

1 my(u P P p P
P (2-W“ePZ[ m ][ u ]((20+ p)zFl(—, L —+1 @2”) + %% szl(— +1,1 —+2; em))
p(2c+p) FAW 2c  2c 2c 2c

m
(1—mmod2)(1—umod2)]—2’”“[ m )(1—mmod2)
2

l%J +b(u-2k +bu-2k
Z(E)([e(p+b(”"2k))z[(20+ p+b(u—2k))2Fl(p ; ),1; P ; )+1; e2°2)+e2°2(p+b(u—2k))
c c

p+bu-2k) p+bu-2Kk)
2F1[ 1,1 +
2c 2c

2 ezcz)]]/((m bu-2Kk)@2c+p+bu-2k)) +

—-bu-2k) -bu-2k)
[e(p‘b(”‘z“”z[(20+ p—b(u—2k))2Fl(p . L1 P . +1; e2°2)+
c c

-bu-2k -bu-2k
ezcz(p—b(u—2k))2Fl(p ( )+1, 1 P~ bt )+2; ezcz]]]/
2c 2c

2] my (U
((p-bu-2k)(2c+ p—b(u‘zk))))_z_m Z Z (_1)k( k)(s)
s=0 k=0
—ia(m-2K) + p+bu-2s)

[[eT““‘a(””k”“b(“‘zs”z((2c-ia(m-2k)+ p+ b(u—23))2F1[ > ,
C

—ia(m-2k) + p+bu-2s)
1; +
2c
—ia(m-2Kk + p+bu-29) —ia(m-2K +p+bu-29
( 1 +2; @32”]]] /

1 e202)+e2“(—ia(m—2k)+ p+bu-29),F,;

2c 2c
(—ia(Mm-2K)+ p+bu-29)R2c-ia(m-2K +p+bu-29)) +

i rpib(U-29) z— M~ ai(m-2K)+p+bu-29
(e(a‘“”k) P29z [(20+au’(m—2k)+ p+ b(u—23))2|=1[ ,

2c
ai(m-2Kk)+p+b(u-29)
1; +
2c

1; e2°2)+e2°2(ai(m—2k)+ p+bu-29),F;
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ai(m-2K)+p+bu-29 ai(m-2k) + p+bu-2s)

( +1,1; +2 ezcz))]/
2c 2c

(@im-2K)+ p+bu-29)R2c+ai(m-2k) + p+bu-29)) +

itm —-ia(mMm-2K)+p-bu-29)
(eT“"‘a(””k)*p"b(“"zs))z[(2c— iam=2K +p-bu-29) 2F1( P )

2c

—ia(m-2k)+ p-bu-2s
1; fal )2 P—b( )+1;ezcz)+ezcz(—ia(m—2k)+p—b(u—23))2F1
c
—ia(m-2Kk) + p-bu-29) —ia(m-2K) +p-bu-29
( +1,1; +2; @zz”]]]/
2c 2c
(—iam-2K)+ p-bu-29)R2c-ia(m-2K +p-bu-29)) +
ai(m-2K)+p-bu-29

(e(ai(rmZk)Jer(uzs))z’z” [(20+ai(m—2k)+ p—b(u—ZS))zFl( . ‘
c

ai(m-2k)+p-b(u-2s)
1; +
2c
ai(m-2Kk)+p-bu-29 ai(m-2k)+p-bu-2s)
( +1, 1 +2; ezcz))]/

1; e202)+e202(au‘(m-2k)+ p-bu-29),F;

2c 2c

(@i(m-2k)+ p-b(u-2s)(2c+ai(m-2k) + p—b(u—Zs))))/; meN" AueN*

01.22.21.0208.01

f@pz sin"(a2) cosh'(c2) coth(cz) dz =

m eP? Fl(_ pep, . G-we-cp, _e2¢2 e—zcz)
~ o L — ;—e
2™ m |(1-mmod2) (1+ e 2°%) ¥ cos(c 2) ‘ ‘ +
2 (u—Dc+c+p
P20z Fl(_ ”C_zzcc+p; - 1 (3_1‘)2‘;+C‘p; _e202 p-2cz i LWTIJ m
+2 Mcosh'(c2) (1+e72%7) . Z (—1)“( " )
(u—1c-c+p k=0

[[@!”zmﬂpia(WZk))zFl[— —ia(m-2Kk) + p+c;1; Lt @B-wc—c+ai(m-2k) — p; o2z e—zcz))/
2c 2c

ai(m-2Kk)+p+cpu
i L
2c

(u-Dc+c—ia(m-2K) +p)+ (éa““m*p)z‘? Fl[—

@B-wc-c—iam-2k) — P

—e2°2, e—zcz]]/((u -1c+c+ai(m-2K +p) +
2¢c

1| — 1_/1111 1€ !

e(—2c+ai(m—2k)+p)z—"%|: yc—2c+ai(m—2k)+p. _(3—;1)c+c—u'a(m—2k)—p. .
2c 2c

am

—+(720—s‘a(n%2k)+p)zF ( uc—20—ia(m—2k)+ p_
1|~ ’

2c

i
2

6202])/((#_1)C—c+ ai(m-2Kk)+ p)+[@,

3-uc+c+ai(m-2Kk)—
-4, 1;( mer +2E( ) p;—e"zcz,e‘zcz))/((,u—l)C—C—u'a(m—Zk)+p)]/;meN+
C

Involving cos, cosh and exp
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Involving e * cos(a z) cosh(b z) coth(c z)

01.22.21.0209.01

f eP?cos@az) cosh(b z) coth(cz) dz==

b —b-ia+p —b+2c-ia+p hai —b+ia+p —b+2ct+ia+p
(-b-ia+p)z ( . . 2(:2) (-b+ia+p)z ( . . 2cz)
1| e Fi|—5— L T e Fi|l—— L T
4 -b-ia+p -b+ia+p
. b-ia+ b+2c-ia+ : b+ia+ b+2c+ia+
(b-ia+p)z ( P p. 2cz) (b+ia+p)z ( P p. 2cz)
e 2Fl oc ! 1, o , @ e 2F1 e 1, oS , €@
b-ia+p b+ia+p
e(—b+2c—ia+p)z E (—b+2(:—£a+p . —b+4c-ia+p, ez‘;z) e(—b+2c+s'a+p)z E (—b+2c+£a+p . —b+4c+ia+p, eZcz)
21 2¢c e 2¢c ! 21 2¢c 1 2¢c !
-b+2c+ia+p

-b+2c-ia+p
b+2c-ia+p b+4c-ia+p . b+2ct+ia+p b+4c+ia+p
- , 1; - ;eZCz) (E(b+2c+xa+p)22[:l( - , 1; - ;€2cz)

@(b+2 c-ia+p)z 2F1(

b+2c-ia+p b+2c+ia+p

Involving powers of cos, powers of cosh and exp

Involving eP* cos™(a z) cosh" (b z) coth(c z)

01.22.21.0210.01

fe”z cos™(az) cosh'(b2) coth(cz) dz==—2"™! [ ) (1-umod?2)

Nie C

m ) —ia(m-2k) —ia(m-2Kk)
( )[[e(p‘”a(m‘z“”z[(Zc—u‘a(m—2k)+ p) 2F1[p 1 P +1; eZCz)+
k 2c 2c

—ia(m-2k) —ia(m-2Kk)
PIAMI 3 BRI )/
c

1%
2

k=0

ezcz(p—u‘a(m—Zk))zFl[
2¢

((p—ia(m—2k))(20—ia(m—2k)+p))+(e(a‘<”“2k)+p)z[(2c+ari(m—2k)+ p)
ai(m-2Kk) + ai(m-2Kk) + ai(m-2Kk)+

, 1[ i( )+ p 1 i( ) p+1;ezcz)+e2°2(aﬂ'(m—2k)+p)2F1(¥+

C

2c T 2c

ai(m-2k)+p
1, 1; — e +2 ezcz]]]/((ai(m—Zk)+ p) 2c+ai(m-2K) + p))]—
C
£+1, 1; £+2;e2°2

m)[l:]((20+ p)zFl(ﬂ 1; £+1 €2C2)+€2C2p2|:l( ))
> 2¢’ " 2¢ 2¢c 2c

1
om-upz|
2 C

p@2c+p)
(1-mmod?2)
(1-umod?2)-2"™Y

2]

(1-mmod?2)
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l

u-1
=
20 " 2c

k

b(u-2k b(u-2k
(E)[[e@+b<u-2k>“[(2c+ p+b(u—2k))2F1(p+ : ) g P )+1;e2”]+e2°z(p+b(u—2k))

p+bu-2Kk) p+bu-2k)
zFl[ 1,1 +2; ezcz)]]/((p+b(u—2k))(20+ p+bu-2k)) +
2c 2cC

p-bu-2k)
1; +
2c

-bu-2k)
(p 1; e2°2)+e2°2(p—b(u—2k))

[«e<Pb<“2k>>Z[(2c+ p—bu-2k),F;

—bu-2k ~b(u-2k
zFl[p -2k 44 PoPU-20 eZCZ)]]/((p—b(u—Zk))(ZC+ p—bu-2k)|-
2¢c 2c

% .

m\(u ) —ia(m-2K) +p+bu-29

27mu E E ( )( )[( (”a(W2k>*p*b<“25)>z[ 2c-ia(m-2K +p+bu-29),F [ :
2o 2l )s e ( ral( )+ p+b( ) 2F1 7e

—ia(m-2K)+p+bu-29)
1; 5 P +1 e2°2)+e2°2(—ia(m—2k)+ p+bu-29),F;
c
—ia(mMm-2k)+p+bu-29) —-ia(m-2K)+p+bu-29)
( . i +11; 5 P +2; eZCZ]])/
c c

(miam-2K)+ p+bu-29)R2c-ia(m-2K +p+bu-29)) +
. ai(m-2k)+ p+b@u-29
(e(a‘("ﬂk)*pm(“25))2[(20+ai(m— 2Kk +p+bu- 25))2F1( 2p . E
c

ai(m-2K)+p+bu-29

2p +1;ez°z]+ez°z(ai(m—2k)+p+b(u—23))2F1
c

ai(m-2k)+ p+bu-29 ai(m-2kK)+p+b(u-2s

( P +1,1; p+b( )+2;62°Z])J/
2c 2c

(@im-2K)+p+bu-29)R2c+ai(m-2k) +p+bu-29) +
—ia(m-2Kk -bu-253

(E(—s‘a(m—zk)+p—b(u—25))z[(2(:—r,'a(m—2k)+p—b(u—ZS))ZFl( fal )2+p ( ),1;

c

—-ia(m-2k)+p-bUu-29)

5 P +1;e2°2]+e2”(—ia(m—2k)+p—b(u—ZS))zFl
c

—-iam-2k)+p-bu-2s —ia(mM-2k)+p-bu-29

( ia( )+ p—Db( )+1,1; ra( )+ p—Db( )+2;€2CZ]])/
2c 2c

(miam-2K)+ p-bu-29)R2c-ia(m-2Kk + p-bu-29)) +

) ai(m-2k)+p-bu-2s
(c“"“”*””pb(u25”2[(20+ai(m—2k)+p—b(u—Zs))zFl( i )Zp ( ),1;
c

ai(m-2k)+p-bu-29

2p +1;ez°z]+ez°z(ai(m—2k)+p—b(u—23))2F1
c

ai(m-2k)+p-bu-2s ai(im-2k)+p-bu-2s

(ﬂ( )+ p—b( )+1,1; i( )+ p—Db( )+2;€2CZ])J/
2c 2c

(@i(m-2k)+p-bu-2s)@2c+ai(m-2k)+ p—b(u—Zs))))/; meNt AueN*
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01.22.21.0211.01

f eP?cos™(az) cosh(cz) coth(cz) dz ==

m eP? Fl(_ preu, 1 G-we-—c-p, _e2¢2 K—ZCZ)
~ e L —— ,
2”‘[ m ](1— mmod 2) (1+ e 2°%) ¥ costt'(c2) ¢ ¢ +
2 (u—c+c+p
e(P202F (_“°_2°+p- —u 1 @-pete-p, _e202 p-2c2
1 2¢c 3 s 4y 2¢ ’ ’ ~ peph

= +2 Mcosh'(c2) (1+ €727
u-c—c+p

=]

Z (m)[[e(p—éamzk))z,:l(_ —ia(m-2k+p+cu N B-pec-c+ai(m-2k-p ez E—Zcz])/

=Lk 2c Rahe 2c ’
(-1 c+c—ia(m-2K) + p) +(e(ai(m_mw)zFl[_ai(m—sz:: erC“; -, L
(3—,u)c—c—2i:(m—2k)— p; —e72¢2 ezcz]]/((ﬂ—l)c+c+ ai(m-2Kk) +p)+
e(—2c+at(w2k>+p>z,:l(_“c_zc+ ai(m-2Kk) + p; Lt B-wc+c—ia(m-2k)— p; e e—zcz])/
2c 2c
(u—-Dc-c+ai(m-2K + |0)+(e(2°""‘“““”‘”ZFl[—ﬂc_Zc_ij((:m_m+ " -1 1L

@B-wc+c+ai(m-2k-p
2c

P20 e‘zcz]]/((u -1lc-c—ia(m-2Kk) + p)] /imeNT*
Involving powers of sin, powers of tanh and exp

Involving e ? sin™(a z) tanh*(c z) coth(c z)

01.22.21.0212.01

fepz sin"(az) tanh’'(c2) coth(c2) dz== 27" (1 + £2° Z)#_l tanh* Y(c 2) (1-e?° Z)l_”

Zm i —i a(m-2Kk —ia(m-2Kk
ez HP-iam-2k)z Fl(_P ia( ).#_1, 1-wl- p-ia(m-2K —e2c2, €—Zcz)

[m_TJ m 2c ! 2c !
5 (7) +
k=0 K

p-ia(m-2k)

ai(Mm-2K+p |

; _ i (m-2k
LBiM2lp == Fl(_af("F )+p = 202 e—ZCz)

> =1 1—p1-

+ — 27mepz(1 + efzcz)ﬂ
ai(m-2Kk +p p

P p m _
Fl[—z—; u-1,1-pu1- 2—; —e72¢7, eZCZ)( m ](1— mmod2) tanh(c2) (1~ ¢72°%) " /; me N*
C C B

Involving powers of cos, powers of tanh and exp
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88

Involving e ? cos™(a z) tanh¥(c z) coth(c z)
01.22.21.0213.01

f eP? cos™(a2) tanh(c 2) coth(c2) dz== 2™ (1 + £ 727" (e 2) (1- e*zcz)lfﬂ

|~ e(mta(wzk))zlzl( p-1, 11— P20, 2cz e—2cz)

Z(k) 2¢ ' 2c N

p-ia(m-2k)

o p—ia(m-2k)
@im-2k+pzp (_2EM2K+P. g g BEM2K4P. ocz 2cz
e@i Fl( 7 yu—11-pu 1 ¢ , e ) ) -
+—2MeP? (14072
ai(m-2k) +p p

m _ p p
( m )(1 - mmod2) tanh’(c2) (1 - e72%?) . Fl(—z—; u-1,1-pu1- 2—; —e72¢2, e*m) /;meN*
D) c c

Involving hyperbolic, trigonometric and a power functions
Involving sin, sinh and power

Involving z" sin(a z) sinh(b z) coth(c z)
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01.22.21.0214.01

fz” sin(az) sinh(b 2) coth(c2) dz =

1 , n (1) (a-b) "t A ia-b ia-b ia-b
—Zln' [f(tab)zz j+2Fj+1[

ia—-b
1 +1, ..., +1; 2°% |+
o0 (n=! 2c 2c 2c 2c
D (=Dl (b—ia)y Tt b-ia b-ia b-ia b-ia
e(b"a)zz i+2Fj1 e L +1, ..., +1 e2°2]+
iz (n={! 2c 2c 2c 2c
(-1 (=b+2c+ia) Tt -b+2c+ia -b+2c+ia
e(—b+2c+na)zz j+2Fj+l( ,1
s n-j! 2c 2c

-b+2c+ia

2c

n

1l _ oy il onej
+1; ezcz)+@(b+2c»'a)zz( D) (b+2c-iay” " 2

j=0 (n_j)!

-b+2c+ia
2c

+1, ...,

b+2c-ia b+2c-ia b+2c-ia
j+2Fj+l ;

b+2c-ia
1L +1, ., —————— 4+ 1; £2°7| -
2c 2c 2c 2c
D (=D (~b—ia)y i —b-ia  -b-ia -b-ia —b-ia
eHHa)ZZ i+2Fjs1 - 1 +1, ..., +1; eZCZ)—
i n-j! 2c 2c 2c 2c
D =D (bria) T b+ia b+ia b+ia b+ia
e(b”a)zz i+2Fjs1 e i +1, ..., +1 eZCZ]—
oo (n=)! 2c 2c 2c 2c
=D (=b+2c—ia) it -b+2c-ia  -b+2c-ia
e(fb+2c—na)zz - j+2Fj+1( - 1
o0 n-j! 2c 2¢c
_ _g _ _j Y N
b+2c la+1 b+2c La+1_@202]_€(b+20+ia)22”:( D) (b+2c+ia) z"
2c 2c i (n—)!
b+2c+ia b+2c+ia b+2c+ia b+2c+ia
i+2F 1 1 +1, ..., +1;%°%||/ineN
2c 2c 2c 2c
Involving powers of sin, powers of sinh and power
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Involving cos, sinh and power

Involving z" cos(a z) sinh(b z) coth(c z)

01.22.21.0216.01
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Involving powers of cos, powers of sinh and power

Involving z" cos™(az)sinh"(b z) coth(c z)
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Involving sin, cosh and power

Involving z" sin(a z) cosh(b z) coth(c z)

01.22.21.0218.01
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Involving cos, cosh and power

Involving z" cos(a z) cosh(b z) coth(c z)
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Involving powers of cos, powers of cosh and power

Involving z" cos™(az)cosh"(c z) coth(c z)
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Involving hyperbolic, exponential, trigonometric and a power functions

Involving sin, sinh, exp and power

Involving z" € ? sin(a z) sinh(b z) coth(c z)
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e(gﬂai(w2k)+p+b(u72i))zz"]( 1) 2c+ai(m-2K +p+bu-2i) z"

j=0 (n_j)!

j+2Fje1

2c 2c
2c+ia(m-2Kk) + p+bu-2i)
1 5 +1
c
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Involving cos, sinh, exp and power
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j+2Fjs1 . +1, ..., ——————— +1; %%+
2c 2c 2c 2c
(_b+_a+p)ZZ":(—1)i (-b+ia+p Ttz -b+ia+p  -b+ia+p
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(MC;MD)ZZ”:(—DJ (b+2c-ia+p Ttz b+2c-ia+p b+2c—ia+p
e ¢ ; ; ,
i (n—j)! 2t 2c 2c
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o (n— j)' j+20j+1 e
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Involving sin, cosh, exp and power

Involving z" ¢ % sin(a z) cosh(b z) coth(c z)
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j+2Fj+1( 1 +1,..., ——+1; eZCZ) /ineN
2c 2c 2c 2cC
Involving powers of sin, powers of cosh, exp and power
Involving z" eP* sin™(az) cosh"(b z) coth(c z)
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2 e =0 (n-p!

c+p c+p Cc+p c+p u+l
j+2Fj+1( Y e 1 +1,...,—+1; ezcz)—Z’”H’ e w1 [NM@-u+1)mod2)
2c 2c 2c 2c -

(-Dic-iam=2k +p "tz c—ia(m-2k+p
j+2j+1 T

[%TEJ( 1)k(m)[ i"7m+(p75'a(m*2k))zzn:
_ e 2

k
k=0

j=0 (n_j)!

c—iam-2Kk+p c—ia(m-2k+p
1; +1

ceey y 1y g ey

2c 2c 2¢C

c—ia(m-2Kk+p
_ 4+

1; €2cz) +

e(ai(ka)er)zf”"?"Z"](—1)j(C+ai(m—2k)+p)_j_12"_j L [C+z‘a(m—2k)+p
j+20j+1 ..

o0 n-j! 2c
c+iam-2K+p c+ia(m-2k +p c+ia(m-2k +p
1 +1,...,—+1;e2“] +
2c 2c 2c
H n 1) ((— NRE
2‘"““@”[r:]n!(mmodZ—l)i(u+l)[e(p‘°(‘25+”+l))zz( DCC2srurhererp 7
2 S 4 (n-j!
2 s=0 =0
—-c(u-2y9) —-c(u-2y9) —-c(u-2y9) —-c(u-2y9)
2c 2c 2c 2c

n (-1l (-2s+u+1)c+c+p) it [p+c(—23+u+2)
jooFjp| ———— -

e(p+c(—25+u+1))zz
= (n-j! 2¢c

p+c(—-2s+u+2) p+c(-2s+u+2) p+c(-2s+u+2)
1; +1, .., —+1; ezcz) —27MUelZn!

2¢ ' 2¢ 2¢

[ZT:HZEJ:(—Dk ( m) ( u+1 ) [e”7m+(_ia(m—2k)+p—c(—25+u+l)) z Zn:
k S

k=0 s=0 =0 (n—j!

(-Di (-(-2s+u+c+c—-iam-2Kk) + p)—j—l .

—ia(m-2k)+p-c(u-29 —ia(m-2K + p—-c(u-—29)

- F: ey L
j+2 ]+1[ 2¢ 2¢
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—ia(m-2k) +p—-c(u-29 —ia(m-2k) +p—-c(u-29
+1 +

1; €?°% |+

2c 2c

(-Di (=(-2s+u+1c+c+aim-2Kk) + p)—j—l .

n
@(ai (Mm=2Kk)+p-c(-2s+u+l)) z—? Z

j=0 (n_j)!
ia(m-2k)+p-c(u-29 ia(m-2k)+p-cu-29 1
j+2 ]+1[ 2¢ 1o 2¢ 1
ia(m-2k) +p-c(u-29 ia(m-2k) +p-c(u-29
+1, .., +1; €%+
2c 2c
) ] Zicd e
e%ﬁ-(—ia(m—2k)+p+c(—25+u+l))zi(_l)] (=2s+u+Dc+c-ia(m=-2K +p) A
j=0 (n_j)!
[—u’a(m—Zk)+p+c(—23+u+2) —ia(m-2Kk) + p+Cc(-2s+u+2)
j+27j+1] ) eeey , 1
2c 2c
—ia(m-2Kk) + p+c(-2s+u+2) —ia(m-2K) + p+c(-2s+u+2)
5 +1, ..., 5 +1; 27|+
c c

(Dl (-2s+u+1)c+c+aim-2K +p "t

. n
e(an‘ (Mm-2Kk)+p+c (-2 st+u+1)) z—% Z

j=0 (n_j)!
[u’a(m—Zk)+p+c(—25+u+2) ia(m-2K + p+c(-2s+u+2)
j+27j+1 yoeeey
2c 2c
ia(m-2K + p+c(-2s+u+2)
1; > +1, ...,
c

ia(m-2Kk) + p+c(-2s+u+2)
2c

+1;e2cz)]/;neN/\meN*/\ueN*/\v«sN*

Involving cos, cosh, exp and power

Involving z" €”* cos(a z) cosh(b z) coth(c z)
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01.22.21.0232.01

1 _ n (-1l (~b-ia+p Tt
fz” eP? cos(az) cosh(b 2) coth(c2) dz = 2 n! [e(‘b“a"’”zz P

j=0 (n_j)!

o —-ia—-b+ p, —-ia—b+ p’ " —za—b+p+l’ —na—b+p+l; 262] 4 gbriasz
2c 2c 2c 2c
n (-1 (-b+ia+p Tt ia—b+p ia—b+p ia-b+p ia—b+p ver
- j+2Fj+1 , 1 +1,...,——+1e +
0o (n=p! 2c 2c 2c 2c
n—ni(b—; -1 n-
e“”"a*p)zz( Di(b-ia+p) "
j=0 (n_j)!
o —-ia+b+ p, —-ia+b+ p' L —ua+b+p+1, —ua+b+p+1; 202] 4 goriarnz
2c 2c 2c 2c
n (-1 (b+ia+p Ttz ia+b+p ia+b+p ia+b+p ia+b+p
P = 1: 1 - i1 2cz
_ j+2Fj+1 y ey y 4y +4 ... +1L e +
i20 n-)! 2c 2c 2c 2c
_1i(— -3 —i=1 n-j
@(_Mc_iaw)zz”:( 1)) (-b+2c-ia+p) z"
j=0 (n_j)!
—-ia—-b+2c+p —-ia-b+2c+p —-ia-b+2c+p —-ia-b+2c+p
i+2Fjs1 5 5 L 5 +1,...,2—+1; %%+
c c c c
n o~ (- ; —i=1n-j ia— ia—
e(‘b+2°”a+p’zz( D) (-b+2c+ia+p) z" Fi ia-b+2c+ p, ia-b+2c+ p,l;
20 (n=)! e 2c 2c
A Lo no_ i . =j=1 n-j
ia b+20+p+1’m’ ia b+20+p+1;€2c2]+e(b+2C_ia+mZZ( D' b+2c ué+p) z"
2c 2c i n-)!
—-ia+b+2c+p —ia+b+2c+p —ia+b+2c+p —ia+b+2c+p
i+2Fja1 5 5 R 5 +1,...,2—+1; %% | +
c c c c

1

n (-1l (b+2c+ia+p Tt [ia+b+20+p ia+b+2c+p
j+2Fj+1

e(b+2c+s‘a+p)zz
Q0 (n-j)! 2c 2c

ia+b+2c+p ia+b+2c+p
1; +1, ..., +1;e%%?|| ineN

2c 2c
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01.22.21.0233.01

f 7" eP%cos(a z) cosh(cz) coth(cz) dz ==

n (—1i(c—; —j=1 n-j -3 —i
_Eeczm ewaﬂnzz( H(c-ia+p 2 2 j+1[ ra+c+ I0 La+C+pl :
2 =0 (n-j! 2¢c 2¢
_i - no(—1) ] —j=1n-j
ua+c+p+1’m, ua+c+p+1;e2cz)+e(éa+p)zz( Dl(c+ia+p) z"
2c 2c i (n=)!
ia+p+c ia+p+c ia+p+c ia+p+c
j+2Fj+1[ .k +1, ..., ————+ ;eZCZ) -
2c 2c 2c 2c
N (—1) (=c—j —j=1 n-j —ja-— —ja-—
Eeczm @ezmaw)zz( D(-c-ia+p 2" 2 j+1( ra-c+ D ra C+p,1’
4 s (n-j! 2c 2c
—ja-— _ja— n(—1)(— i —j=1 -]
ia c+p+11m, ia c+p+1;e2n)+€(_2cﬂ,a+p)zz( ) (-c+ia+p z"
2c 2c i (n=J!
ia-c+p ia-c+p ia-c+p ia-c+p
j+2Fj+1( 1 +1, ..., —+1 e2°2)+
2cC 2c 2c 2c
N1 _; -1 n-j - -
e(ZC—taﬂ»zz( 1! (Bc-ia+p) z" . j+1( ia+3c+ p ia+3c+ p’l;
i (n=)! 2c 2c
—j —j n (1 ; —j=1n-j
La+3c+p+1’m, La+3c+p+1;€2cz)+@(20+x_a+p)zz( 1)) Bc+ia+p) z"
2c 2c i n-=j!
ia+3c+p ia+3c+p ia+3c+p ia+3c+p
.+2F-+1( 1 +1, .., ———+1; @2”) /ineN
j+2j
2c 2c 2c 2cC
Involving powers of cos, powers of cosh, exp and power
Involving z" e * cos™(az) cosh"(b z) coth(c z)
01.22.21.0234.01
my(u
fz” eP?cos™(az) cosh'(b2) coth(cz) dz == —2”“’[ m ]( u ] n!(1-mmod?2)
2 2
N (-1 prit p P P p
(1-umod?2) e"zz - j+2Fj+1(—, v —, L, —+1, ..., —+1; @2°2)+
i (n=)! 2c 2c 2c 2c

n (-1i@2c+p)y it 2c+p 2c+p  2c+p 2c+p
&,(20+p)zz 2 j+l( 1 +1 +1’ @202) _

= (n=)! 2¢ 77 2¢ 7T 2¢ T 2¢
zrmu(

m-1 X X
1= [ n (-1 iak—iam+p A

m I
]n!(l—umOdZ) Z ( k) ea&akfsam‘\tp)zz

k=0 i—0 (n—j!

j+2Fj1

Njle C©
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2iak—-iam+p 2iak—iam+p 2iak—-iam+p 2iak—iam+p
1 +1,.., ————————— +1; 2%+
2c 2c 2c 2c

6(20+25'ak—iamp)zz

n (-1 2c+2iak—iam+p) Tt 2c+2iak—-iam+p
j+2Fj+1

=0 (n-j! 2¢c
2c+2iak—iam+p 2c+2iak—-iam+p 2c+2iak—-iam+p
1 +1,..., +1;¢'2CZ +
2c 2c 2c

e(—Zaik+s‘am+p)zZ

) eeey

n (-1 (-2aik+iam+p) "tz —2iak+iam+p
j+2 j+l(—

Q0 (n=)! 2c
—-2iak+iam+p —-2iak+iam+p —2iak+iam+p
L1 +1, ..., ———————— +1: %%+
2c 2c 2c

€(2c—2r‘ak+s‘arm-p)zz

n (-1 2c-2iak+iam+p) Tt 2c-2iak+iam+p
j+27j+1

i (n=)! 2c
2c-2iak+iam+p 2c-2iak+iam+p 2c-2iak+iam+p
L +1, ..., +1; e2°?|]| -
2c 2c 2c

Z n (-1)i (p+2bs—buy 2]

2—m-u m 1(1 d 2 Vﬁ u (p+2bs-bu)z
m |n! (@ -mmo )Z < e Z

2 s=0 j=0 (n_j)!
p+2bs—bu p+2bs—bu p+2bs-bu p+2bs—bu
i+2Fjs1 1 +1,.., ————— +1: %%+
2c 2c 2c 2c
n (-1l 2c+p+2bs—buy Tt A 2c+p+2bs—bu
€(2c+p+2bs—bu)zz : i+2Fjs1 - ..,
=0 (n-p! 2c
2c+p+2bs-bu 2c+p+2bs-bu 2c+p+2bs-bu
5 ey —————————— +1; 27|+
2c 2c 2c

n (-1 (p-2bs+buy "t p-2bs+bu p-2bs+bu
j+2Fj+1

e(p—2b5+bu)z .
,Z(; (n-j! 2c 2c

—-2bs+bu
y PSR

1

p-2bs+bu
_—

. 1; €®°%| +
2c 2c

n (-1 @2c+p-2bs+buy Tt (2c+ p-2bs+bu
255

p2c+p-2bstb U)ZZ
s (n-j! 2¢

N ) eeey

2c+p-2bs+bu 2c+p-2bs+bu 2c+p-2bs+bu
, 1 1 _ + 162cz] _
2c 2c 2c

2152 iak: SR

P 22: i(m)(u) e(zl.ak_iEWMbHU)ZZ"](—1)l (Qiak-iam+p+2bs—bu)y ' 2}
k=0 s=0 kJis =0 n-j!

2iak—iam+p+2bs-bu 2iak—iam+p+2bs-bu

. = Y een L
j+2 ]+l( 2¢ 2¢
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2iak—iam+p+2bs—bu

2iak—-iam+p+2bs—bu
+1

+1; 27|+
2c 2c

(Zc+2£ak—iam+P+2bs—bu)zZn: (_l)j (2c+ 2iak-iam+ P+2b5— bu)_j_l ij
e

j=0 (n_j)!
2c+2iak—-iam+p+2bs—bu 2c+2iak—-iam+p+2bs-bu
j+2Fj+1 3 eeey y l;
2c 2c
2c+2iak—-iam+p+2bs-bu 2c+2iak-iam+p+2bs-bu
5 +1, ..., +1; 2% +
c

2c
(—2a§k+s‘am+p+2bs—bu)zi (_l)j (-2aik+iam+ p+ 2bs- bu)_j_l v
e

j=0 (n_j)!
c —2iak+iam+p+2bs-bu —2iak+iam+p+2bs-bu 1
j+20j+1 2¢ vty 2¢ 1
—2iak+iam+p+2bs-bu —2iak+iam+p+2bs—-bu
+1, ..., +1; 22| +
2c 2c
_1)i _2i ; _ -1 -
e(Zc—Z»’ak+s‘am+p+2bs—bu)zi( 1)) (2c-2iak+iam+p+2bs—-bu) &
j=0 (n_j)!
2c-2iak+iam+p+2bs—bu 2c-2iak+iam+p+2bs-bu
j+2Fj+l ) ey y 1,
2c 2c
2c-2iak+iam+p+2bs—bu 2c-2iak+iam+p+2bs-bu
. +1, ..., . +1; €%+
c c

n

(2iak—iam+p—2bs+bu)zz (- (2iak-iam+p-2bs+ bU)7J71 z)
e

j=0 (n_j)!
2iak—iam+p-2bs+bu 2iak—iam+p-2bs+bu
j+2Fj+l e ) eeey e y 1;
2iak—iam+p-2bs+bu 2iak—iam+p-2bs+bu
+1, ..., +1 &2+
2c 2c
_1Ni ; _ _ -i-1n-j
e(ZHZ[_akik_ameswu)ZZ":( 1)) (2c+2iak-iam+p-2bs+bu) z"
j=0 (n_j)!
2c+2iak—-iam+p-2bs+bu 2c+2iak-iam+p-2bs+bu
j+2Fj+l Y eeey ,1;
2c 2c
2c+2iak-iam+p-2bs+bu 2c+2iak-iam+p-2bs+bu
+1, ..., + 1 e2°?| +
2c 2c
D (—2aik+i _ -1 -
JC2aiksiamip2bsibuz "N (-1!(-2aik+iam+p-2bs+bu) z]
j=0 (n_J)'

—2iak+iam+p-2bs+bu —2iak+iam+p-2bs+bu
j+2Fj+1 2¢ 1 oeeey 2c ,1
—-2iak+iam+p-2bs+bu

2c

—-2iak+iam+p-2bs+bu
2c

+1
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no(_1i _9: : _ B R
(o-iakeiamep_2bsrbu2 (-1)!(2c-2iak+iam+p-2bs+bu) z"
e 2

i n-)!
2c-2iak+iam+p-2bs+bu 2c-2iak+iam+p-2bs+bu
j+2F et 7o Ve e ,
2c-2iak+iam+p-2bs+bu
1; e +1,...,

2c-2iak+iam+p-2bs+bu
2c

+1;a532°2]]/;neN/\meN’f/\ueN+

01.22.21.0235.01
f 2" eP? cosM(a z) cosh'(c 2) coth(c2) dz ==
" (=D (c+py it

my/u+1
_2—m—u€(c+P)Z( m )[ Ul ]n!(l—mmodZ) 1-u+d modZ)Z -
2 e =0 (n-p!

c+p c+p Cc+p c+p u+l
j+2Fj+1( Y e 1 +1,..., —+1; ezcz)—Z’”H’ e®?| 1 In'(1=(u+1)mod2)
2c 2c 2c 2c -

n (-1i(c—ia(m-2K +p) Ttz c—-ia(m-2K+p c—-ia(m-2K+p
j+2 j+l[ 2¢ ’ .. 2¢

) B

j=0 (n_j)!

c—ia(m-2k+p
—+1

c—ia(m-2k+p
ey ———————————— 4+ 1: %%+
2c 2c

) eeey

n (-1 (c+ai(m-2K +p) "tz cria(m-2K+p
j+2 j+l(—

p@i(m-2 k)+p)zz
= (n-j! 2¢c

c+iam-2K+p c+ia(m-2k +p c+ia(m-2k +p
1; +1 _ 4 1' eZCZ] —

2¢c T 2c ' 2¢c
FJ n (_1i _ _ —-j-1 n-j
2‘”““@”[r:)n!(l—mmodZ)i(qul) @<P—C(—25+u+l)>zz( b (p-cw .25)) z
2 A i=0 (n-p!
—-c(u-2y9) —-c(u-2y9) —-c(u-2y9) —-c(u-2y9)
J'+2Fj+1(p Y eeer P , 1 P +1, ..., p7+1; ezcz)+
2c 2c 2c 2c

n (-1 (p+c(-2s+u+2)"t i p+C(-2S+U+2)
j+2 j+1[—

e(p+c(—25+u+1))zz
= (n-j! 2¢c

p+c(—-2s+u+2) p+c(-2s+u+2) p+c(-2s+u+2)
1L L., ——+] eZCZ) -
2c 2c 2c

it 3 j(r;)(ugl

—ia(m-2k)+p-c(u-29 —ia(m-2K + p—-c(u-—29)
j+2 j+1[ 1

e(—s‘ a(m-2K)+p-c(-2s+u+l) z Z

) n (-1 (~ia(m-2K +p-cu-29) 2
j=0 (n_j)!

[EERES 1

2c 2c
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—ia(m-2k) +p—-c(u-29 —ia(m-2k) +p—-c(u-29
+1 +

1; €?°% |+

2c 2c
n (-1 (@i (m-2K) + p-c(u-2s) 7t 2]

(ai (M-2K)+p-c(-2s+u+l) z . .
e JZOJ - D! ]+2F]+l
ia(m-2k)+p-c(u-29 ia(m-2Kk) +p-cu-29 1 ia(m-2Kk)+p-cu-29
, L +
2c 2c 2cC
ia(m_Zk)-‘— p—c(u—2s) +1 62cz)+£(ia(w2k)+p+c(2s+u+l))z
2c ’

n (-1 (—ia(m-2Kk) + er(:(—23+u+2))"""1 i [—rla(m— 2K+ p+c(-2s+Uu+2)
j+2Fj+1
2c

j=0 (n_j)!
—ia(m-2Kk) + p+c(-2s+u+2) . —ia(m-2Kk)+ p+c(-2s+u+2)

1 +1,
2¢c 2¢c

—ia(m-2Kk) + p+c(-2s+u+2)
2c

+ 1; 6202] + e(ai(wzk)+p+c(—25+u+l))z

N (=1 (ai(m—2k)+p+c(—25+u+2))‘j_lz”*1 (ia(m—Zk)+p+c(—23+u+2)
& (n— ])' j+20j+1 2¢
ia(m-2Kk) + p+c(-2s+u+2) 1 ia(m-2K) +p+c(-2s+u+2)

1 +1,
2c 2c

ia(m-2Kk) + p+c(-2s+u+2)
+1 2%l ineNAmeN" AueN*

2c

I nvolving functions of the direct function

Involving powers of the direct function

Involving powers of coth

Linear argument

01.22.21.0236.01

coth”**

(c2 [v+1 v+3

f coth’(c2)dz== 1 - coth’(c z))
2 2

vC+C

01.22.21.0237.01
coth(cz)

fcothz(c 2dz=2-
c

01.22.21.0238.01
cschz(c 2) — 2log(sinh(c 2))
2c

f coth®(c2)dz= -
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01.22.21.0239.01
3cz- coth(c2) (cschz(c 2)+4)

f coth4(c 2)dz=
3c

01.22.21.0240.01
csch4(c 2+4 cschz(c 2) — 4log(sinh(c 2))
4c

f coth5(c 2dz=-

01.22.21.0241.01
15¢cz-coth(c2) (3 csch*(c2) + 11 csch?(c 2) + 23)

f cothe(c 2)dz=
15¢

01.22.21.0242.01
2 csche(c 2+9 csch4(c 2)+18 cschz(c 2) — 12log(sinh(c 2))

12¢c

fcoth7(c dz==-

01.22.21.0243.01
105¢z- coth(c2) (15 csch®(c2) + 66 csch’(c 2) + 122 csch(c 2) + 176)

f coths(cz)dz::
105c¢
01.22.21.0499.01
- tanh(az) M, coth®*(az)
fcoth (agdz=z- /ineN
a 2k-1

k=1
01.22.21.0500.01
logsinh@z) 1"S? 1 & coth’az)

fcothzml(az)alz: ——Z*/WEN
a 2an! 2ai7 k

01.22.21.0501.01

2n+1

az- tanh"l(coth(a 2) coth®™ " “(az
+

2n 1 3 2
fcoth (az)dz= oF1 1,n+£;n+§;coth (az))/;neN

a a2n+1)

01.22.21.0502.01

coth®™%(az) ) log(— csch(a 2)+2log(sinhaz) (-1)" 221
2F1i(n+1, 1;n+2; coth“(az) + -

2a(n+1) 2a 2an!

fcothzn”l(az)dz: ineN

01.22.21.0244.01

1 1 :
2tan‘1(coth5(c z)) + Iog(cothE(c 2 - 1) - |09(00th5(c 2+ 1)

1
fcothE(cz)cﬂz: -
2c
01.22.21.0245.01
1 1 1
1 2tan‘1(coth5(c z)) - Iog(cothi(c 2) - 1) + Iog(cothi(c 2+ 1)
dz=
f 1 2c
cothz2(c2)

Involving products of the direct functions

01.22.21.0246.01
az+ coth(b) (log(sinh(a 2)) — log(sinh(b + a 2)))

f coth(az+ b) coth(az) dz==
a
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01.22.21.0247.01
coth(b) (log(—sinh(a 2)) — log(sinh(b — a2))) —az

f coth(b—az) coth(az)dz==
a

Involving powers of products of the direct function

01.22.21.0248.01

f \/ coth(cz)coth(2cz) dz==

1

[\/ coth(c 2) coth(2 ¢ 2) [\/? Iog(\/? cosh(c2) + cosh%(z c z)) —tanh™*

cosh(c2) ]] ) ]
— sinh(c2)

1
ccoshz(2¢2) coshz(2¢c2)

Involving rational functions of the direct function

Involving (a + b coth(c2)™"

01.22.21.0249.01
f 1 acz-blog(bcosh(cz) + asinh(c2))

dz

a+bcoth(c2) ac-b?c

01.22.21.0250.01

1
fi dz==(cza®+ba’ - 2blog(bcosh(c2) + asinh(c2) a* + b*cza— b +
(a+ bcoth(c2)?
bcoth(c2) ((a® + b?) cz— 2ablog(b cosh(c2) + asinh(c2)))) / ((@- b)? (a+ b)? c(a+ bcoth(c 2)))
01.22.21.0251.01

Aa? - 2bBa+ Ab?) z(bcosh(?) + asinh(2))
dz=|(A+ Bcoth(2) csch(z) (b cosh(z) + asinh(z)) +
(a-b)%(@a+b)?

f A+ Bcoth(2)

(a+b coth(z))2
(Ba?—2Aba+ b?B)log(b cosh(2) + asinh(2)) (b cosh(2) + asinh(2))

-7

+

Absinh(z) — aBsinh(z)

a2_b2

]] / ((a+bcoth(2)? (B cosh(2) + Asinh(2))
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01.22.21.0252.01

f A+ Bcoth(2)

dz==|(A+ Bcoth(2) cschz(z) (bcosh(z) + asinh(2))

(a+ bcoth(2)®

+
(a-b)%(a+Db)? (a-b)d@+b)°

1

-7

[ (Ab-aB)b?  2(Aa®-3bBa?+3Ab?a-b® B)z(bcosh(z)+asinh(z))2
+

(2(Ba®*-3Aba®+3b*Ba— Ab?)log(b cosh(z) + asinh(2)) (b cosh(2) + asinh(z))z) -

2(2Ba?-3Aba+b? B)sinh(2) (bcosh(2) + asinh(2))

/ (2(a+bcoth(2)® (B cosh() + Asinh(2))
(a— b)2 (a+ b)2

01.22.21.0253.01

fA +Bcoth(z) + C cothz(z)

dz=|(C coth?(2) + B coth(2) + A) csch(z) (b cosh(2) + asinh(2))
(a+b coth(z))3

+
(a-b)?(@a+by’ (a-bb(a+b)?

[b(Ab2 +a(@C-bB)) 2(Ca®-2bBa’+b?@BA+2C)a-b?B)sinh(2) (bcosh(z) + asinh(2))
+

2((A+C)a®-3bBa? + 3b? (A+ C)a- b® B) z(bcosh(2) + asinh(2))’

+
(a-bd@+b)°

1

(-

(2(Ba®-3b(A+C)a® +3b*Ba-b? (A+ C))log(b cosh(2) + asinh(2)) (b cosh(2) + asi nh(z))z)]]/

(@+bcoth)® (-A+C+ (A+C) cosh(22) + Bsinh(22))

Involving (a+ b coth?(c z))_n

01.22.21.0254.01

1 1 Vb Va tanh(c2)
f dz=- z- tan Y ————
a+bcoth’(c2) a+b c Vb

01.22.21.0255.01

1
f—z dz==|(-a+b+(a+b)cosh(2cz) csch4(cz) 2z(-a+b+(a+b)ycosh(2cz) -
(a+ b coth’(c 2)

Vb (3a+b) tan—l(%) (~a+b+(a+b)cosh(2¢c2)

b b(@a+b)sinh(2c2)
+

a3/2 I ac

/ (8 (a+b)? (b coth’(c2) + a)z)

Involving algebraic functions of the direct function
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Involving (a+ b coth(c 2)°

01.22.21.0256.01

f (a+bcoth(c2)’ dz=
(a+bcoth(c2)’** a+ bcoth(c2) a+ bcoth(c2)
[(a+ b) zFl[ﬁ +1, 1, 8+2 7] +(b-a) 2F1[ﬁ+ 1,1 8+2 7))
2(b-ay(@a+bc(B+1) - a+b

01.22.21.0257.01

f\/ a+becoth(cz) dz=

[[ m (a+b)tanh_1[\/i(a+ b coth(c 2)) ] a-pi@sh tanh_l[\/n'(a+ b coth(c 2)) J]
i(@a- -(a- i
Vi(a+b) Vi(@-b)

\/u‘(a+ b coth(c 2)) \/a+ b coth(c2) sjnh(cz)]/(\/if(a—b) \/i(a+ b) c(bcosh(cz)+asinh(cz)))

01.22.21.0258.01

tanh_l( \/ i (a+bcoth(c 2) ) tanh_l[ \/ i (a+bcoth(c 2) )
f 1 4 Vi(a+bcoth(c2) Y i(a-b) Y i (a+b)
_  dz7z-==- —
v a+bcoth(c2) cvVa+bcoth(c2 Vi(a-h) Vi(a+h)

01.22.21.0259.01

f coth(cz) (a+ b coth(c z))ﬁ dz=
(a+ beoth(c2)***

2(a-b(a+bc(B+1)

a+ bcoth(cz)

a+b

[(a+ b) 2F1(/3 +1,1 8+2

a+ bcoth(cz)
] +(a- b)zFl[/S+ 1,1 8+2; 7))

01.22.21.0260.01

f coth(cz)\ a+bcoth(cz) dz=

Vi b coth
[\/ a+ bcoth(cz) [(a—b) i(a+b) tanh"l[ (a+beothcz) v i (a+ bcoth(cz) sinh(cz)+\/ i(a-h

Vi@-h)
4 Vi(a+ bcoth(cz) - ) - ]
(a+bytanh \/ i(a+bcoth(c2) sinh(cz)-2+/i(a+b) (bcosh(cz) +asinh(cz) /
Vi(@a+h)

(\/u‘(a— b) \/m‘(a+ b) c(bcosh(cz) + asinh(cz)))

01.22.21.0261.01

i(a+h)

. v i (a-b) N
v a+bcoth(c2) cvVa+hbcoth(c2) Vi(a-h) Vi(a+b)

tanh_l( \/ i (a+bcoth(c 2) ] tanh_l( v i (a+bcoth(c2) ]
f coth(cz) p Vi (a+ bcoth(cz)

Involving ((a+ b coth(c 2)™”
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01.22.21.0262.01
(a+ bcoth(c 2) ((a+ beoth(c )™’

f ((a+bcothc2)")’ dz=-
2(b-ay(@a+bc(npg+1)
a+ bcoth(c2) a+ bcoth(c2)
[(a+ b)ZFl(nﬂ+l, LnB+2 —b]+(b—a)2F1(n,B+l, LnB+2 —b))
a-— a+

01.22.21.0263.01

f v (a+bcoth(c2)® dz=
Vi(a+bcoth(cz
[\/ (a+bcoth(c2)® sinh(c2) [\/ i(a-b) [(a +b)? tanh‘l[ o (©2) v i(a+bcoth(c2) sinh(c2) —

Vi@+b)

Vi(a+bcoth(cz
2b+i(a+b) (bcosh(cz)+asinh(cz))]—(a—b)2 i(a+h tanh"l[ fat (€2)

Vi@a-b)
\/ i (a+ bcoth(c2) sinh(cz)]]/(\/i(a— b) \/zi(a+ b) c(bcosh(cz) +asinh(c z))z)

01.22.21.0264.01

f 1
dz==
V (a+ bcoth(c z))3

[ i(a+b) (a+bcoth(c2) [i tanh‘l[

Vi (a+ bcoth(cz))
YVi@-h)

1[ i (a+ bcoth(c2) ] - _ 32 2 3
(a—b)tanh i (a+ bcoth(c2) / ((ﬂ (@-b))™ (@+b)"cV (a+bcoth(c2) )
Vi(@a+b)

] i (a+ bcoth(c2) (i(a+b))3/2+\/i(a—b) [2\/u‘(a+b) b+

01.22.21.0265.01
1

f coth(c 2) ((@+ b coth(c2)™’ dz= [(a +booth(c2) ((a+ b coth(c 2)™”

2(a®-p*cnp+1)

a+ bcoth(c2)

((a+ b)zFl[nﬁ+ 1L,1L,nB+2

a+ bcoth(c2)
]+(a— b)zFl[nﬁ+ LLng+2 —]])

a-b a+b

01.22.21.0266.01

1
f coth(cz) V (a+ bcoth(c z))3 dz= [V (a+ bcoth(c z))3

3c(a+ bceoth(c2)¥?

vV a+ bcoth(cz)

[3 hl[ Vv a+ bcoth(cz)
tan _—
va+b

](a— b)¥2 + 3(a+ b)*? tanhl[
va-b

] -2+ a+bcoth(cz) (4a+ bcoth(c z))]]
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01.22.21.0267.01

f coth(c 2)
dz==
Vv (a+ bcoth(c2)®
Vi(a+bcoth(cz
_[ i(a+b) (a+bcoth(c2) [i tanh‘l[ i ©2) i(@+bceoth(c2) (i@+b)¥ ++vi@-b)

Vi@-b)
Vi b coth
[Za\/u‘(a+ b) —(a—b)tanh_l[ (a+beothcz) v/ i (a+ bcoth(cz) /((i
Vi@+h)

a-b)¥?@+b’cV (a+bcoth(cz)® )

Involving (a+ b coth’(c z))ﬁ

01.22.21.0268.01

-8
coth(c2) (b coth’(c2) + a)ﬁ (%2(”) + 1) [ 1 3 bcoth?(c 2)
Fy —

f(a+ bcothz(cz))ﬁd/z:: -1 -8; E; coth’(c2), —

c 2
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01.22.21.0269.01

f\/ a+bcoth’(c2) dz==

\/F \/(—a+b+(a+b) cosh(2¢2) sech“(%)
4(1b+ cothz(%)+2a+b
Va2

V beoth’(c2) +a \/Elog - +\/€

b3/2

2btanh2(%)+4a+ 2b+\/?\/3\/(—a+b+(a+ b)cosh(2cz))sech4(%)

log _
Vb

\ at+b \/(—a+b+(a+b) c0§1(2cz))sech4(%)
Ve

cosh’(£) @+ bytanh’( ) +a+ b+

2+ a+b log[-
(a+hb)¥?

ta”h(;) /[ﬁc\/ ~a+b+@+boosh2es ]

(cosh(c2) + l)2

01.22.21.0270.01

f 1

—  dz==

V a+ beoth’(c2)

(\/—a+ b+ (a+b)cosh(2c2) coth(cz)log(\/? v (a+Db)ycosh’c2) + \/—a+ b+ (a+ b) cosh(2c2) ))/

(\/7 C\/(a+ b) cosh’(c2) \/ bcoth’(c2) + a )

01.22.21.0271.01

(b coth’(c2) + a)ﬁJrl

2 B b cothz(c 2+a
f coth(c2) (a+bcoth™(c2) dz== 7

2F1(ﬁ +1, 1L 8+2

2(@a+bc(B+1) a+b
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01.22.21.0272.01

f coth(cz) ¥V a+b cothz(c 2) dz==

/bcothz(cz)+a \/?Iog(\/—a+ b+ (a+b)cosh(2c2) +\/?\/(a+ b) sinh’(c 2) ]\/(a+b)sjnh2(cz)

-1

c vV-a+b+(@+b)cosh2c2)

01.22.21.0273.01

f coth(c2) | vV-a+b+(a+b)cosh2c2) Iog(\/—a+ b+(a+b)cosh2cz) +V2 V (@@a+ b)sinhz(cz))

V a+ beoth’(c2) V2 C\/bCOch(CZ) +a \/(a+ b) sinh?(c 2)

Involving ((a +beoth?(c z))n)ﬁ

01.22.21.0274.01

mA 2 -ng
coth(c2) ((b coth’(c2) +a) ) (—boo”; €2 1) 1 3 . booth(c2)
Fy 5; 1L -ng; 5; coth®(cz), - ———

f ((a +bcoth’(c z))n)ﬁ dz=

C
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01.22.21.0275.01

f (a+bcoth’(c z))3 dz=

2 3 —-a+b+(a+b)cosh(2cz) 1 (€2
(beoth“(cz)+a) sinh(c2)||(cosh(c2) + 1) 4log| - cosh (—)
(cosh(c2) + 1) 2vVa+b

ol

va+b \/(—a+ b+ (a+ b) cosh(2c2) sech4(%)

2 Cz 2
(a+b)tanh(_)+a+b+ e
2 V2
\/F \/ (—a+b+(a+b) cosh(2 c 2)) SSChA(Czi)
4||b+ coth?( ) +2a+b
V2
Vb 3a+2b)log - el

Vb

1
(3a+2b)log| — 2btanh2(E)+4a+2b+\/7\/ b \/(—a+ b+(@+ b)cosh(ZCZ))sechA(E)
Vb 2 2

b cosh(cz)

\Va+b |sinh’(c2) /(\/7 a+b (—a+b+(a+b)cosh(202))2)—

—-a+b+(a+b)cosh(2cz)

01.22.21.0276.01

1
dz=

(a+b coth’(c z))3

[cschz(c 2) (\/? V (a+b) cosh’(c2) csch(2c2) Iog(\/? v (a+b)cosh’(c2) + \/ —a+b+(a+hb)cosh(2c2) )

(-a+b+(a+b)cosh2c2)¥? +

b (a+ b) coth(cz) (-a+ b+ (a+ b)cosh(2c2) )]/[2 (s b)2 . (b cothz(c - a)s ]
a
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01.22.21.0277.01

(b coth®(c2) + a) ((b coth®(c2) + a)n)ﬁ

2 n b cothz(c 2+a
f coth(c2) ((a +beoth’(c2)) ) dz= -

2Fl{nﬁ+1, 1Lng+2

2(@a+byc(np+1) a+b

01.22.21.0278.01

1
fcoth(c 24/ (a+b coth’(c z))5 dz=— [1 | (b coth’(c2) + a)5 snh’(c2)
c

[(4 V2 csch’(c2) Iog(\/ —a+b+(a+bycosh2c2 +vV2 V (a+b)sinh’(c2 )((a+ b) sinh?(c z))s/z]/

52

4csch(c2) (3b2 csch’(c2) + 11b(a+ b) csch’(c 2) + 23 (a+ b)°) ]]
(—a+b+(a+b)cosh(2c2)

15(—a+ b+ (a+ b) cosh(2 ¢ 2))°

01.22.21.0279.01

f coth(c2) 4/ (a+b coth’(c z))3 dz=

_[2 (bcoth’(c2) + a)3 (—3 V2 Iog(\/ —a+b+(a+bycosh2c2 +vV2 V (a+b)sinh’c2 )((a+ b) sinh’(c z))s/2 -

2a+ b)\/—a+b+(a+ b)cosh(2c2) +

2(a+h) cosh(ZCZ)\/—a+ b+ (a+ b)cosh(2c2) )]/(30(—a+ b+(@+b) cosh(2cz))3/2)

01.22.21.0280.01

f coth(cz)
dz=
3

(a+bcoth’(c2)

—((—a+ b+ (a+ b) cosh(2 ¢ 2)) csch’(c 2) (—a— b+ (a+b)cosh(2cz) - V2 \/ —a+b+(a+bycosh2c2)

Iog(\/ —a+b+(@+bycosh(2ca +vV2 V (@+b)sinh’(c2) )
v (a+b)sinh’(c2) ))/[4 (a+b’c (b coth’(c2) + a)3 ]
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01.22.21.0281.01

f coth(c 2)
dz=
5

(a+b coth?(c 2)

((—a+b+(a+ b) cosh(2 ¢ 2)) csch®(c 2) (—2cosh(4cz) (a+b)%+cosh(2¢c2) (8a+ 2b+3vV2 \/—a+ b+ (a+b)cosh(2¢c2)

Iog(\/—a+ b+ (a+ b) cosh(2¢c2) +\/?\/(a+ b) sinh?(c 2) )\/(a+ b) sinh(c 2) ](a+ b) -

3(2a(a+ b)+\/?(a—b)\/—a+ b+ (a+b)cosh(2c2) Iog(\/—a+ b+ (a+b)cosh(2c2) +

V2 \/ (a+b)sinh’(c2) ) \/ (a+b)sinh’(c2) ))) / [24 (@+b)’c4/ (beoth*(c2) + a)5 ]

_ 1 \B
Involving (a + b cothz(c z))

01.22.21.0282.01

1 B
f(a+ bcothE(cz)) dz=
1
1 1 A a+ bcothz(c2)
- (a+ bcothz(cz)) (@ +ba?+b*a+b®),F|p+1, 1L, 8+2 ————— |-
2(a*-b*c(B+1) a-b
1 1
a+ bcothz(c2) a+ bcothz(c2)
(@a-bf@-ib|@+b),F|p+1,1;,8+2, ———— |- (@+ib),F|B+1, 1, 8+2, ————— ||+
a+ib a+b
1
a+ bcothz(c2)
(@@+b@+iha+b?i)Fy|B+1, 1 p+2 —————
a-ib
01.22.21.0283.01
1
. a-+bcothz(cz)
f a+bcoth2(cz) dz== (a—b)\/a+b \/a+u‘b \/a—u‘b tanh™ | ———— |+
a-b
1 1
a+ bcoth2(c2) a+ bcothz(c2)
\/a—b \/a—ib \/a+ib @+btan ——— [~ @+ib)ya+b tah™ —— || -
Vva+b va+ib

1
\[ a+ bcothz(c2)
(a-ib)ya+ib a+btanh | ——— /(\/a—b\/a—ib\/aﬂ‘b \/a+bc)

a-ib
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01.22.21.0284.01

1
\l a+ bcothz(c2)

dz== va-b (a3+ba2+b2a+b‘°’)tanh’1 _ |-

1
. (a*-bYc
a+ bcothz(c2)

(a-b)|@-ib|va+ib (@+bytanh™

1
a+ bcothz(c2)

a-b

1
\ a+bcothz(c2)

—(a+ib)ya+b tanh™t

a+ib a+b
1
a+ bcothz(c2)
Va-ib (@+b@+ia+bi)tanh™
Vva-ib
01.22.21.0285.01
1 B
f coth(c z) (a+ b cothz(c z)) dz=
1
1 P a+bcothz(c2)
(a+ bcothz(cz)) (@ +ba®+b*a+b’),FyfB+1, L8+ ————— |+
c(2(a*-b*(B+1) a-b

1

a+b

(a-b) [(a—ib) [(a+ib)2F1[/3+ 1,1 8+2

1
a+ b coth2

(a2+b(1+i)a+b2u‘)2F1[,B+l, LB+2 -
a-—t

a+ bcoth2(c2)

1

a+ib

]+(a+ b)ZFl[/B+l, 1 B8+2

)

a+ bcothz(c2)

+

|
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01.22.21.0286.01

1
1 . \/ a+bcothz(cz)
fcoth(cz) a+bcoth2(cz) dz= (a—b)\/a+b \/a+ib \/a—ib a+ bcothz(c2) tanh™f ——— |+

a-b

1
. \l a+ bcothz(c2)
\/a—b \/a+b \/a+z’b (a—ib)4/ a+bcothz(cz) tah ™| —— |+

va-ib

1
. \l a+ bcothz(cz)
Va-ib [ya+b (@a+ib)y/ a+beothz(c?) tanh™ | ——— |+

va+ib

1
\l a-+bcoth2(cz) . 1
Va+ib @+ b)tanh"l _ a+bcoth2(cz) -4+ a+b (a+ bcothi(cz)) /

a+b

[\/a—b \/a—zzb \/a+n'b \/a+b cy a+bcoth%(cz)]

01.22.21.0287.01

1
coth(c2) 1 \l a+ bcothz(cz)
dz= Vva-b ({:13+ba2+b2r:1+b3)tanh’1 _
(a*-b*c a-b
1
a-+bcothz(cz)

1 1
4/ a+bcothz(c2) \l a+ bcothz(c2)

@a-b|@-ib|va+b @+ib)tah™| ——— |+ @+bya+ib tah | —— ||+

va+b Ya+ib

+

1
a+ bcothz(c2)

Va-ib (@+b@+ia+b?i)tanh

a-ib
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01.22.21.0288.01
f coth(c 2)
—  dz-=-
. 2
(a + b cothz(c z))

1 g8a’

4c (a*-b* (a +b coth%(c z))

1 1 1
2 tan‘l(cothE (c z)) 2 Iog(cothE (c2) - 1) 2 Iog(cothE (c2+ 1)
+ +
(@a+ib)® (a+b)

+

+
@-by

1 1
2i tan‘l(cothE(c z)) 8(a® +3b*&?) Iog(a +bcothz(c z))

log(coth(cz) +1) log(coth(c2) + 1)
+ - -
@@+ib)’ @-ib)’ (@a-ib) (a® - b%)°
Involving functions of the direct function and a power function

Involving powers of the direct function and a power function
Involving powers of coth and power

Involving z"and linear arguments

01.22.21.0289.01
N n (_1)] (2CV)7J71 7 5
js2F (Ve o ViVHDL L VL 20 +

onCOthV(CZ)d’Z:: 7+(_1)v@2cvzn!2 :
n+1 =)

" (1)) o) 2

(-D¥e*°2vnt ) iaFia(l o Lv+ 12, ., 2 €207 +

j=0 (n- J)'
v n (-1l (cvy -tz v VARRY )
DVeV? v [mM@d-vmod2) Y —————  SFiq| = e, =V =+ 1, L, =+ 1 e+
v - j+2Fj
2 j=0 (n_ ])' 2 2
[%J v n (-1l @2cy it
-1'n! Z (S) ezcszz ) j+2Fj+1(S, LS V.s+1, ..., s+1; ezcz)+e2°(v_s)z
s=1 j=0 -
" (-1 @2c(v-s9) 2
- w2Fja(V=s ., v=s v —s+v+1, .., —s+Vv+ 1 e®?) [/ ,neNAve N
(n-pn!

=0
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01.22.21.0290.01

y 1 (_1)v€2cvz , )
fzcoth (cdz= E(—1)"22 + T (2cvzZaFy(v, v, v+ 1 €2°%) = 3Fo(V, v, v v+ 1, v+ 1 €2€7)) +
4

(—1)V(32°ZV
——————(2cz3F5(1, 1, v+1; 2, 2, €27 = 4F3(1, 1, 1, v+ 1, 2, 2, 2; €°°%)) +
42
-1VetvZ(1l-vmod?2) (V vV Vv Vv Vv v
v (CVZZFl(—, v, -+ 1 ezcz)—ng(—, -V, —+1 —+1; ezcz)) +
c2\2 5 2 2 2 2 2 2
v-1
1 {TJ v BZCSZ 1
' Z ( )(— (2csZ5F(s, Vi s+ 1; €27 = 3Fy(s, S, v; s+ 1, s+ 1; 2%)) - ——— 26092
4c2 S ¢ (s-v?

(2¢(s=V) ZoF4(V, V=5, =S+ V+1; 2°%) + 3F5(V, V=5, V=S —S+V+ 1, —s+V+1; ezcz))) /iveN?

01.22.21.0291.01

72
fzcothz(cz)dz: E -

coth(cz)z log(sinh(c2)
+
c 2
01.22.21.0292.01
coth(c2) + cz(csch’(c2) — cz— 2log(1 — € 2°7)) + Liy(e 2%2)

2¢?

fzcoths(c 2dz=-

01.22.21.0293.01
—3c22 +2ccoth(c2) (cschz(c D+4)z+ csch’(c 2) - 8log(sinh(c 2))

6¢?

fz coth4(c 2dz=—

01.22.21.0294.01

1
fzcothS(c dz=- —c2 (coth(c2) (cschz(c 2+10)+3 cz(csch4(c 2 +4csch’(c2) —2cz— 4 log(1 - e72°%)) + 6 Liy(e 2%%))
12

01.22.21.0295.01
cz(cz(cz+3)-3czcoth(c2) + 6log(1 - e 2¢%)) — 3Liy(e2¢2
f Zcoth’(cz)dz= ( ( ) ( )

3c3
01.22.21.0296.01

f Zcoth’(cz)dz=

1
—c4 (-16c* 2 -32¢3 csch?(c2) 2B + 64.¢3 log(1 - ¢?°?) 2 + 96 ¢* Z — 96 ¢* coth(c 2) Z + 96 ¢° Liy(e”°%) 2 +
64

192clog(1- e 2°%) z— 96 CLig(e?%%) 2+ n* — 96 Liy(e72°%) + 48 Liy(e?°?))

Involving functions of the direct function and exponential function

Involving powers of the direct function and exponential function

Involving exp

Involving e®?



http: //functions.wolfram.com 138

01.22.21.0297.01

ez (1 - e"zcz)v (1 + e"zcz)iy coth’(c2) b b
Fofl——; v, v;1—- —; —72°%, ¢72°?| ;b £ 2C
b 2c 2c

febz coth’(c2) dz==

01.22.21.0298.01
2771 (1- €2°%)" (1+€2°?) coth’(c 2)

1
f@zczcothv(c 2dz= 2F1[v +Lvv+2 —(1+ eZCZ))
cv+1 2
01.22.21.0299.01
, 1 2
e®*coth(c)dz= —|e®*|1 - ———— | +log(—1 + €°%) — log(1 + €°?)
c 1+ e2¢?
01.22.21.0300.01
5 1 4
f@zczcoth (€ dz== —|4log(-1+€*°?) + ¢**" - ————
2¢c _1+62cz
01.22.21.0301.01
8-12¢2¢2 2 2
5 m"‘@ CZ+6|09(—1+€ CZ)
fezczcoth (cdz=
2c

01.22.21.0302.01
24Iog(—1 + ezcz) (—1 + eZCZ)B +9322 - 63¢%°7 - 98974 386240

f 22z coth*(c2) dz = -
6c(-1+¢2°?)

01.22.21.0303.01

. 1 862cz(9_12@2cz+5@4cz)
fe—Z(:zcoth €cdz=-— +3e7%%4 24Iog(—1+ @7202)
6¢C (—1+@32°Z)3

Involving functions of the direct function, exponential and a power functions

Involving powers of the direct function, exponential and a power functions
Involving exp and power

Involving z" €°?
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01.22.21.0304.01

v
fz“ eZcoth’(c2) dz=(-1)Y e<b+°V>Z[ v ] n!(1-vmod?2)
2
n (=Dl (b+cy Tt b+cv b+cv b+cv b+cv 2.y
_ j+2Fj+l( e Y +1, ..., +1; e2°2]+(—1)"n! Z( )
20 (n-)! 2c 2c 2c 2c o \S
n (i -i=1 n-j
e(b+265)22( 1! (b+2cy z" L [b+ZCS b+2cs g b+2cs+1 b+2cs+ 'e2°2)+
. j+20j+1 Y eeey y V, y eeey .
i (n=)! 2c 2c 2c 2c
n o1 PP Nl o A
e(wc(v_s))zz( D (b+2cv-9) 2 Fin
j=0 (n_j)!
b+2c(v—-9 b+2c(v-9 b+2c(v-9 b+2c(v-9
LV +1,...,7+1;e2°2] ineNAveN*
2c 2c 2c 2c

Involving functions of the direct function and trigonometric functions

Involving powers of the direct function and trigonometric functions
Involving sin

Involving sin(b z)

01.22.21.0305.01

1 ) v —y
fsin(b 2coth’(c)dz= - 0 P2 (1-¢72%%) (1+¢72°%) " coth’(c2)

ib ib , ib ib
Fl — v, v 1+ —; _e—2cz’ e—ZCZ] +ezmz Fl — e,y 1 — _e—2cz’ e—2cz
2c 2c 2c 2c

Involving powers of sin

Involving sin™(b z)

01.22.21.0306.01

f sin"(b2) coth’(c2) dz==
2™ coth™*(c2) (1- mmod2) (M v+l v+l , 27MA M (1-e72°%) (1+ ¢7297) " coth’(c2)
[ m )2F1[—. 1, —— +1; coth (cz)) +
c(v+1 0 2 2 b
%] (-DKeibm2bz o , ib(m-2k) ib(m-2k)
( ][Ebb(nkzk)z Fl(_ ey, vy 11— : _£—2cz, e—Zcz _
pard 2k-m k 2c 2c
ib(m-2k) bi(m-2k)
. . +

(=™ Fl[ SV, v 1; —e 2%, em]] /imeN*t
2c

2c
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Involving cos

Involving cos(b z)

01.22.21.0307.01

1 v -y
fcos(b 2 coth’(c2)dz= - 20 [i P2 (1-2727) (142727

) ib ib ib ib
OTF | - —; =y, v 1 —; =727, 22| = Fy| —; —v, v; 1+ —; —€ 2%, ¢72°%| | coth’(c 2)
2c 2c 2c 2c

Involving powers of cos

Involving cos™(b z)

01.22.21.0308.01

f cos"(b2) coth’(cz) dz==

m 1
2 b

2

2™ coth”*(c2) (L-mmod2) ( m v+l v+l ) 27Mi(1- e’zcz)v (1+ e*zcz)_v coth’(c2)
( ]2 1[ + 1; coth (cz)) +
civ+1

Zzl 1 (m)(e—s'b(m—Zk)zFl['lb(m_ZK);_v, ) bi(m-2k) £ 1 —e 26T €—2cz]_
4 m-2k\k 2c 2¢c

ib(m-2k) ib(m-2K)
——— Yl ————— 7207, e‘zcz]) /;meN*

es‘b(m—Zk)zFl
2c 2c

Involving functions of the direct function, trigonometric and a power functions

Involving powers of the direct function, trigonometric and a power functions

Involving sin and power

Involving z" sin(a+b z) cothY(c z)



http: //functions.wolfram.com 141

01.22.21.0309.01

fz” sin(@a+ b2z coth’(cz)dz==

1 o v N (~1)) (—ib+cw A —ib+cv
—i(-)"Int —e“a+(“b+cv)z[X](l—vmodZ)Z : 2 ,-+1(
2 i=0 (n—=j! 2¢c
—-ib+cv —ib+cv —-ib+cv o Y
LV +1, ..., ———— +1; &2°7| 4 2Ebrevz 11 _vmod2)
2c 2c 2c 3
n (=1l @b+cvy Tt ib+cv ib+cv  ib+cv ib+cv
Z j+2Fj+1 Y eeey , 'V, +1, ..., +1; €2CZ -
o (n=j! 2c 2c 2c 2c
= N (~1)) (~ib+2cg 2 —ib+2cs —ib+2cs -ib+2cs
Z(v) e_5a+<—sb+2cs)zz oF 1( v +1
oS s (n-j! e 2c 2c 2¢c
_; N (—; _ )il n-j
Lb+2CS+1' £202)+£ﬁ_a+(ﬁ_b+26(vs))zz"l( I (-ib+2c(v-9) ' " Fin
2¢ P (n-j!
—-ib+2c(v-9) —-ib+2c(v-9) —ib+2c(v-9) —-ib+2c(v-9)
LV, +1,.., ————— 41 2%+
2c 2c 2c 2c
[EJ n ir -j-1 _n-j . . .
22: v es‘a+(x‘b+2(:s)zz(_l) (ib+2cs) z" L ib+2cs ib+2cs v ab+205+1
s Y j+2Fj+1 2 ) ey 2 A 2 g eeey
=0 =0 (n-)! c c c
. RN _en il on-j . _
ib+2cs 1. 20 e bi2c () 2 " (-1 @Eb+2c(v-19) z" o ib+2c(v-9)
—— +1le +e - el ——————
2c i (n=p! 2c
ib+2c(v-9 ib+2c(v-9 ib+2c(v-9

LV +1,.., ————— +1:2?|||/ineNAVeEN'
2c 2c 2c
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01.22.21.0310.01
N (=Dl (~ib+cvy Tt 2

1 ) \
fz”sin(bz)coth"(cz)dz::——u‘(—l)"n! —e(“b+°")z[v](l—vmod2)z -
2 2 j=0 (n_])!
cv—ib cv—ib cv—ib cv-ib 5 b v
j+2Fjs1 LV +1,..., +1; @27 [+ £liPrevz| | (1 - vmod 2)
2c 2c 2c 2c 2
n (1) (Gb+cvy Tt ib+cv ib+cv  ib+cv ib+cv
j+2Fja1 LV +1, ..., +1; e2°2| -
iz (n=)! 2c 2c 2c 2c
1Z) n (-1 (-ib+2ce A 2cs—ib  2cs-ib  2cs-ib
Z v e(—s‘b+205)zz ) ) v +1
s N j+2Fj+1 [T 1V ’
=0 i—0 (n-)! 2c 2c 2c
—i —1)i (=i —g)y it
. 2cs ub+1_ QZCZ)+€(_£b+2C(V_S))ZZ”:( 1) (-ib+2c(v—9)" " 2"
2c o (n=)!
2c(v-9-ib 2c(v-9) -ib 2c(v-9) -ib 2c(v-9)-ib
j+2Fje1 V +1,..., ————— + 127 |+
2c 2c 2c 2c

N (~1)@Gb+2ce A ib+2cs ib+2cs  ib+2cs
j+2 j+1[

[VZ;J(V) (E-b+2cs)zz v 1
2ils)|© (- i

i 2c 2c 2c

2c

lb+20$+1. 6202)+€(ib+20(vs))22
(n-j!

2¢c i

2c 2c 2¢C

ib+2c(v-9 ib+2c(v-9) ib+2c(v-9)
Vv 1 — 4+ 1;?|l/ineNAUEeNt

Involving powers of sin and power

Involving z" sih™(b z) coth’(c 2)

01.22.21.0311.01

f 2'sin"(bz) coth'(c2) dz==
& v n (1)l (cv-ib(m-2k) Ttz
n! Z (_1)k+v(m) (_1)m e(cv—ib(m—zk))z( v ](l—vmod 2)2 =D’ ( ib( )) j+2Fj+1
pary K 2 = (n-j)!

cv—ib(m-2k)
_+

cv—-ib(m-2k) cv—ib(m-2k) cv—-ib(m-2k) .
VA +1,...,
2c 2c 2c 2c

n (—N(hi(m_ =j=1 n-j
e(bi(m—zk)ﬂ:v)z[\\:)(1_vmod2)z( DI (bi(m 2k).+CV) 2
E j=0 (n_J)!

j+2Fj+l

N (~1)(b+2cv-9) Tt ib+2c(v-9
j+2 j+1[7-

1; eZCZ

+
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ib(m-2k)+cv ib(m-2k)+cv ib(m-2k)+cv
1 —+1;e2”]+

A +1, ...,
2c 2c 2c

[ib(m—Zk)+cv
2c

|| , _ i1 .
(—1)mZZ: v @(2ch<rm2k))zZn:(_l)J(ZCS_Eb(m_Zk)) ") e 2cs—ib(m-2k)
s i j+20j+1 2¢
=0 i—0 (n-p!
2cs—ib(m-2k) 2cs—ib(m-2k) 2cs—ib(m-2Kk)
\V; +1,..., —— +1; e2°2]+
2c 2c 2c
) ] Sl
e(Zc(v—s)—x‘b(m—Zk))zi(_1)] 2cv-9-ibm-2k)" 2T -
Y 427 j+1
= (n—j)!
[20(v—s)—ib(m—2k) 2c(v—-9) —ib(m-2k)
ey ,V,
2c 2c

2c(v—-9) —ib(m-2k) 2c(v—=9) —ib(m-2k) 5

+1, ..., +1; %% || +
2c 2c
| - et .

ZZ:(V) e(bé(m—zk)+2cs)zi(_l)] (bi(m-2K +2c9 " 2! oF, 1[/zb(m—2k)+2(:s

=0 S =0 n-p! 2¢C

ib(m-2k)+2cs ib(m-2k)+2cs

2C ' 2c

ib(m-2k)+2cs
+1,..., —— +1; e2°2)+

2c

n (-1 (bi(m=2k)+2c(v—g) L2

e(bi(WZ k)+20(v—s))zz
j=0 (n- J) !

j+2Fj+l

ib(m-2Kk) +2c(v-9) ib(m-2Kk)+2c(v-9)
V; +1

2¢c 2¢c

ib(m-2k)+2c(v-9
T

ib(m-2k)+2c(v-9) m
+1 eZCZ) (Zi)m+(—1)"2m[m)n!
2

e
+1 n (-1l 27"l cvy il
(1- mmod 2) +@2°"ZZ _ 2PV iV L vt 1 620 +
(n+1)! s (n-p!
eZCZV
n (-1l 2ttt A
: aFja(l o Lv+ 12, ., 26707 +
j=0 (n_ J)'
v n (=Dl eIt v VooV
eCVZ[ v )(l—vmodZ)Z—_ MFM(-, UV E ¥ e2°z)+
2 20 (n=j! 2 2

2
3 (S)[gm

s=1

(-1i 27t (cgTI L 2
(n-j!

j2Fjsa(S o s Vis+1, L, s+ 1 e +

n
i=0

e2c(v—s)zi (_l)j 2711 (cv— S))_j_l 2
(n-j!

i=0
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Involving cos and power

Involving z" cos(a+b z)cothY(c z)

01.22.21.0312.01

f 72" cos(a+b2) coth’(c2)dz==

1 o v
E(_]_)vm e—:a+(—sb+cv)z[ v )(1—vmod 2
2

2,

N (-1 (=ib+cv) Tt —ib+cv
j+2Fj+1

i n-j! 2c
—-ib+cv —-ib+cv —-ib+cv o \Y
LV +1,..., ————— +1; %2 +e‘a*“b*°")z[ v ](1—vmod2)
2c 2c 2c 5
n (1) (Gb+cwy Tt ib+cv ib+cv  ib+cv ib+cv
- i+2Fja1 : +1, ..., + 1 e2°?| +
20 (n-)! 2c 2c 2c 2c
2] N (-1 (~ib+2ce) A —ib+2cs —ib+2cs -ib+2cs
Z (v) e—£a+(—£b+2cs)zz oF 1( ‘ v i1
oFi. WV )
£i(s £ n-j)! e 2¢c 2¢c 2¢c
_ n o1 (—; _qy il n-j
zb+203+1;QZCZ)+e_ia+(_ib+2C(v_S))ZZ( D) (-ib+2c(v—-9) " 2" Fin
2c i (n=)!
—-ib+2c(v-9 —-ib+2c(v-9 —ib+2c(v—-9 —-ib+2c(v—-9
A +1,..., —— +1; eZCZ +
2c 2c 2c 2c
el n (~1)Gb+2ce 2 ib+2cs ib+2cs  ib+2cs
Z(v) en’a+(ib+205)zz i2 j+1[ V +1, ...
= \S s (n-j! 2c 2c 2c
; —Di _gy it i i -
ib+2cs 1 262 (i be20(v-5) 2 N (-1)) @Eb+2c(v-19) z L ib+2c(v-y9)
—+ 1 e +e Z - j+2Fj+1 ’
2c o0 (n=p! 2c
ib+2c(v-9) ib+2c(v-9) ib+2c(v-9
v; +1 _

2c

2c

2c

+1 eZcz)] ineNAveN*
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01.22.21.0313.01

. 1 A v N (- (~ib+cv) Tt
fz” cosbz) coth’(c2) dz== — (-1)V n! | eiP+eVZ| (1—vm0d2)z :
2 2 s (n-j!
cv—ib cv—ib cv—ib cv-ib ) v
i+2Fjs1 - v +1, ..., +1; €|+ V2] | (1= vmod2)
2c 2c 2c 2c 5
n (1) (Gb+cvy Tt ib+cv ib+cv  ib+cv ib+cv
j+2Fja1 LV +1, ..., + 1 e2°2| +
o0 (n=)! 2c 2c 2c 2c
2] N (- (~ib+2cg Tt 2¢s—ib 2¢cs—ib  2cs-ib
v (—ib+2cs)z . . . 1
Z s e Z . j+2Fj+1 [AERRY] A +1,
=0 i—0 (n-)! 2c 2c 2c
—i —) (=i gyt
. 2cs ub+1_ QZCZ)+€(_£b+2C(V_S))ZZ”:( 1) (-ib+2c(v—9)" " 2"
2c o (n=)!
2c(v-9-ib 2c(v-9) -ib 2c(v-9) -ib 2c(v-9)-ib
i+2Fja1 LV, +1, ., ——————— + 1, 22%2 |+
2c 2c 2c 2c

N (~1)@Gb+2ce A ib+2cs ib+2cs  ib+2cs
j+2 j+1[

[VZ;J(V) (E-b+2cs)zz v 1
2ils)|© (- i

i 2c 2c 2c

2c

lb+20$+1. 6202)+€(ib+20(vs))22
(n-j!

2¢c i

2c 2c 2¢C

ib+2c(v-9 ib+2c(v-9) ib+2c(v-9)
Vv 1 — 4+ 1:7|||/ineNAVENt

Involving powers of cos and power

Involving z" cos™(b z) coth”(c z)

01.22.21.0314.01

f 2" cos™(bz) coth’(c2) dz ==
m 71 n (-1l 271t cv) it
(—1)"2"“[ m)n!(l—mmodZ) +e2c"zz j2Fina(V o ViV L v L e
2 (n+1)! “ (n-j)!

N (=1)i 2-imlciml i
2 . -2
e °Zv§ ey jwaFjaa(l o Lv+12, ., 2,627 +

j=0
v n (-1l (cvy itz vV Vv v v

eV ](1—vmod2)2—j+2Fj+1(—, ey = V=41, .., —+ 1 e2°2)+
3 s n-p! 2 2 2 2

N (~1)(b+2cv-9) Tt ib+2c(v—
j+2 j+1[7-

9

+
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n o (—1i2-i~t(cg il A

Z (V) 22052 :
S j=0 (n_J)!

e2c(v—s)zi (_l)j 2711 (cv— S))_j_l 2
(n-j!

i=0

j+2Fjsa(S .o s Vis+1, ., s+ 1e

jr2Fjsa(V=S ..., V=5 V; —s+Vv+1,

2cz) +

n (1) (cv—ib(m=-2k) Tt 2]

m-1
V H—m { : J m (cv—ib(m-2k)) z v
=1n¥2""n! Z K e v (1—Vm0d2)z - j+2Fj+l
k=0 2 =0 n—!
cv—-ib(m-2k) cv—ib(m-2k) cv—-ib(m-2k) . cv—ib(m-2k)
[ 2c 2c 2c 2c
, v N (=1) (bi(m-2K) +cv) T2
e(b»(m—zk)wv)z( v ] (1-vmod?2) Z . j+2Fj+l
2 j=0 (n_J)!
ib(m-2k)+cv ib(m-2k)+cv ib(m-2k)+cv ib(m-2k)+cv
WV, +1,., —
[ 2c 2c 2c 2c
v-1 . .
{ZZZJ Y e(ZC&ib(rmZk))zi(_l)j (2cs—ib(m-2k) Tt 2 . 2cs—ib(m-2k)
s Y 20 j+1 2
0 =0 (n-p! c
2cs—ib(m-2k) 2cs—-ib(m-2k) 2cs—ib(m-2k)
VA +1,.., — 41 @2°Z)+
2c 2c 2c
) ) St
e(ZC(v—s)—ib(m—zk))Zi (-1 @c(v-9 -ib(m-2k) z" N =5
K 427 j+1
j=0 (n_J)!
(ZC(v—s)—ib(m—Zk) 2c(v—-9 —-ib(m-2k)
) ey VA
2c 2c
2c(v—-9) —ib(m-2k) 2c(v=9) —ib(m-2k)
+1; ezcz] +
2c 2c
= | (b S :
ZZ:(V) e(bs(m—2k>+2cs)zzn:(—1)' (bi(m-2k)+2cs) "~ Z"! . j+l(wb(m—2k)+2(35,
=0 S =0 n-j! 2¢c
ib(m-2k)+2cs ib(m-2k)+2cs 1 ib(m-2k)+2cs
e A +L ...,
2c 2c 2c
. Sl
e(m(rrFZl()+2(:(\FS))ZZ”:(—1)J (bi(m-2k)+2c(v-y9) " 2"/ e
(n—j)! j+20j+1

j=0

e, =S+V+1; ezcz)] +

+1; ez"z)+

ib(m-2k)+2c(v-9 ib(m-2k) +2c(v-9)
V; +1

3 eeey

ib(m-2k)+2c(v—9)
T

ib(m-2k)+2c(v-9)
+
2c

2c

2c

1; ezcz)] ineNAmeN" AveN*

+1; e2°2]+

+1; e2°2]+
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Involving functions of the direct function, trigonometric and exponential functions

Involving powers of the direct function, trigonometric and exponential functions
Involving sin and exp

Involving e * sin(a z) coth”(c z)
01.22.21.0315.01
1 , i}
f@pzsin(az) coth’(c2)dz== Eu‘(l—e‘zcz) (1+e72%7) " coth’(c 2)

e-iap)z Fl(_ —ia+p, vyl —iatp, _e-2cz E_ZCZ) eliarp?z Fl(_"aﬂ’. vvl— ia+p, _e2c2 @—ZCZ)
2c 0 — ) 2c 0 WY ETS )

2c '’

—-ia+p ia+p

01.22.21.0316.01

icoth”*(c2) [v +1  v+3
1

feiazsin(az) coth’(c2)dz== , L > ;cothz(cz))—

2c(v+1) 2
2iaz(q _ ,-2cz\” -2cz\7V v ; ,
e (1 e ) (1+ e ) coth’(c2) l(_f; s E; 2oz €—2cz)
4a c c
01.22.21.0317.01
, e2132(1-¢72°%)" (14 ¢7297) " coth’(c2)  (ia ia
fe‘ﬁazsin(az) coth’(c2)dz= - 2 1[—; —v, v, 1+ —; —¢72°7, «e‘zcz) -

a c c

i coth”*(c2) v+l v+3 ,
1( 1 ; coth (cz))
2c(v+1) 2 2

Involving powers of sin and exp

Involving eP? sin™(a z) coth”(c z)
01.22.21.0318.01

1 4 -V m
fepzsjnm(az) coth’(c2)dz=—2"eP?(1-¢7%°%) (1+ 72 ( m ]cothV(CZ)
p 2

p p _
(1-mmod 2) Fl(— — v, v 1 —; —e 727, e‘ZCZ) +27Mim(1- e‘ZCZ)V (L+e72%) " coth’(c 2)

2c 2c
m-1 - —i 2k) p—ia(m-2k) _ _
_1\M (p-ia(m-2k) z _ p-iam-2k L1 . _ ,-2cz Zcz)
[EJ( 1)k(m) =D"e Fl( — il —e v ¢ , e
- +
= k p—ia(m—2Kk)
£@i(M-2K+p) 2 Fl(— ai(m-2k+p Yoyl ai(m-2k+p _g2C2 p-2c2
% VY — e )
/imeNT*
ai(m-2k +p

Involving cos and exp
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Involving e % cos(a z) coth'(c z)
01.22.21.0319.01

1 v -V
fepz cos(az) coth’(c2) dz == 5 (1-e72%%) (1+e72°%)  coth’(c2)

i —iatp, . —iatp, _ _ i iatp, . ia+p _ _
e( a+p)z Fl(_ P -V, V; 1- T’ —e Zcz’ e 2cz) ,E,( a+p)z Fl(_ o -V, V; 1- ?’ —e 2021 e 202)
+
—ia+p ta+p
01.22.21.0320.01
_ , coth”**(c2) v+1 v+3 5
f@”"zcos(az) coth’(c2)dz= zFl[ 1 : coth“(c z)) -
2c(v+1) 2 2
ie?t%(1- e—Zcz)V (1+ e—Zcz)_V coth’(c2) ia ia
Fl(——; v, v;1- —; —e7?°?, e’zcz)
4a c c
01.22.21.0321.01
_ j e 2iaz (1 - e’zcz)y (1 + e’zcz)_v coth’(c2) ia ia
f@‘“"zcos(az) coth’(c2) dz= Fl(—; v, v, 1+ —; —¢72¢7 «z‘zcz] +
4a c c
coth’ (¢ 2) v+1 v+3 5
2 1( L ; coth™(c Z))
2c(v+1) 2 2
Involving powers of cos and exp
Involving €”* cos™(az)coth’(c z)
01.22.21.0322.01
f eP?cos™az) coth’(c2)dz=
{%J e(pfia(TTFZk))Z Fl(_ P—éa(m—zk); v, vl p—ia(m—zk); _67202’ e*ZCZ)
-m —2cz\” —2cz\” y m 2c 2¢c
2M(1-e72%%) (1+¢7%%%)  coth (cz)z +
o K p—iam-2k)
@iM-2k+p) 2 F (_ ai(m-2K+p, v ovl- ai(m-2K+p _e-2c2 e—ZCZ)
1 2¢c 3 s Vs 2¢c y ’
+
ai(m-2k) +p

1 V —y m p p
—2MeP?(1-e72%%) (1+e7%°%)  coth’(c2) [ m ] (1-mmod 2) Fl(— 2—; -V, v;1- —; -7, e’zcz) /imeN*
c

p > 2c

Involving functions of the direct function, trigonometric, exponential and a power functions

Involving powers of the direct function, trigonometric, exponential and a power functions

Involving sin, exp and power

Involving z" e % sin(a +b z) coth’(c z)
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01.22.21.0323.01
fz” ePZsin(a+bz) coth'(c2)dz=
i , (Vv n (1)) (=ib+p+cy T —ib+p+cv
—(=1"n! e<—'b+p+°v>z—'a[ x](l—vmodZ)Z : (42 j+1[7,
2 2 o0 (n-j! 2c
—ib+p+cv  —ib+p+cv —ib+p+cv o \
LV +1, ..., +1; €207 - gfaribrprevz) | )(1—vmod2)
2c 2c 2c 3
n (-1l (ib+p+cv) it ib+p+cv ib+p+cv  ib+p+cv
Z - j+2Fj+1 Y ey , Vv, +1, ...,
o (n=j! 2c 2c 2c
ib+p+cv ] n (-1)i (-ib+p+2ce) Tt
P i1 €2cz]+ Z (V) e(—éb+p+203)z—iaz P
s =0 > i=0 (n-p!
—-ib+p+2cs —-ib+p+2cs -ib+p+2cs —-ib+p+2cs
i+2Fjs1 LV +1,.., ———— +1:%%%|
2c 2c 2c 2c

n(—1)i(—; _ gy il n-j —_j _
e(—ib+p+2c(v—s))z—iaz( D) (-ib+p+2cv-9) "2 o j+1[ ib+p+2c(v-y9 .

iz n-j! 2c
—ib+p+2c(v—-9 —ib+p+2c(v—-9 —ib+p+2c(v—-9
P LV P 1, ..., P +1 eZcz) -
2c 2c 2c
|£] o it , _
i(v) ia+(ib+p+2Cs)Zi(—1)J (tb+p+2cy9 z] ib+p+2cs ib+p+2cs
e i i .
Zils £ (n-j! ik WY 2¢
ib+p+2cs ib+p+2cs
Vv, ———— 41, ..., —————— +1; %%+
2c 2c

3 ey

n (-1l (ib+p+2cv-9) It [ib+ p+2c(V—9
jeFjp| ———————

& a+(ib+p+2c(v-9)z Z
=0 (n-p! 2c

ib+p+2c(v-y9) ib+p+2c(v-y9) ib+p+2c(v-9
v, +1 - @ @ 04

v, , 1 2|l ineNAve
2c 2c 2c

N+
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01.22.21.0324.01

fz” ePZsin(bz) coth’(cz) dz ==

n (1) (=ib+p+cvy Tt —ib+p+cv —ib+p+cv
j+2Fj+1 v

i v _
—(—1)"[v]n!(1—vmod2) afwwwzz .
2 2 =y (n-j! 2c 2c

_; _; _DiG -1 n-
ib+ p+cv+1 ib+ p+cv+1'QZCZ]_Q(WMV)ZZ”:( ) @b+p+cv) "
2c T 2c ' — (n=)!
j=0
ib+p+cv ib+p+cv  ib+p+cv ib+p+cv ves
j+2Fj+1 ,V; 1,...,—+1e +
2c 2c 2c 2c
i 2 v n (1) (=ib+2ci+p) Ttz —ib+2ci+p —ib+2ci+p
—(=)'n! Z() e(—ib+2ci+P)ZZ j+2 j+1( )
2 o s (n-j! 2¢ 2¢c
. . s . _ J . . ,j,]_ i
g nb+20|+pJrl zb+20|+p+1. @202)_@(t_b+2mp)zz”:( 1)) @b+2ci+p) Z2+)
2c 2c j=0 (n_J)'
ib+2ci+p ib+2ci+p ib+2ci+p ib+2ci+p
j+2Fj+1 Vv, +1, .., ———— +1; %%+
2c 2c 2c 2c

e-ib-2ci+pr2cvz Z

n (-1 (~ib-2ci+p+2cv) A —ib-2ci+p+2cv
j+2 j+l[

20 (n=)! 2c
—ib-2ci+p+2cv  —-ib-2ci+p+2cv —ib-2ci+p+2cv
Vi +1, ooy +1’ QZCZ —
2c 2c 2c

n (-1l (ib-2ci+p+2cy Tt (ib—Zci+p+ch ib-2ci+p+2cv
427 j+1
2c 2c

el b—20|+p+2cv)zz

j=0 (n_j)!

ib-2ci+p+2cv ib-2ci+p+2cv
v, +1, ..., +1; %[l ineNAvVeNt

2c 2c

Involving powers of sin, exp and power

Involving z" eP* sin™ (b z) coth”(c z)

01.22.21.0325.01

m v
fz” eP?sinM(b2) coth’(c2) dz== 2"“( m](l—mmodZ)(—l)"n! e(p"c")z( !](1—vmod2)
2 2
(=D (p+ oyt p+cv p+CV  p+cCv p+Cv
, j+2Fj+1( v, +1,..., +1 e2°2)+
i n=7! 2c 2c 2c 2c
v-1
e | (pr2cgz X (-1l (p+2c9 Tt . p+2cs p+2cs  p+2cs
Z s e Z X j+2Fj+1 y ey » Vi +
=0 i n-p! 2c 2c 2c
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p+2c(v—-9
v; +1

-1l (p+2c(v—9) -tz
(n-j!

j=0

p+2c(v—9
+

p+2cs n
) eeey +1; 6202)+¢,(p+20(V—S))Z
2c Z
p+2c(v-s) p+2c(V-9
j+2 j+1( oc e

%]

v
(—1¥i M2y Z (_Dk(r:] (E(bi(nkzk)ﬂucv)z[ X ](1—vmod2)z
2

2c

1; ezcz)] +

n (1)) (bi(m-2K) + p+cv) )t

2c

j=0 (n_J)'

k=0
ib(m-2k)+p+cv ib(m-2k)+p+cv ib(m-2k)+p+cv
j+2Fj+l[ Y ey , v, +1,
2c 2c 2c
ibm-2io+ erCV+1; e2°1]+(—1)m e“fb(m‘Zk)+p+°V)Z[\J)(l—vmodZ)
2c 2
n (1) (~ib(m-2K) + p+cv) T2 —ib(m-2K)+ p+cv
. j+2Fj+1[ [AERES)
=0 (n-p! 2c
—ib(m-2k)+ p+cv —ib(m-2k)+p+cv —ib(m-2k)+p+cv
A +1, ..., +1; @251 +
2c 2c 2c
[E o Sl
Zzl(v) e(—tb(m—2k)+p+2cs,)zZn:(_1)J (-ib(m-2K) +p+2cy " 2"
i j=0 (n-J!
. —ib(m-2k)+ p+2cs —ib(m-2k)+p+2cs
i i » Vi
j+2 ]+l[ 2¢ 2¢
—-ib(Mm-2k) + p+2cs —-ib(m-2k)+p+2cs
i +1, ..., P +1; e®°% |+
2c 2c
. Sl
c(_ibmmwﬂc(\,_s))zz”:(—1)J(—ub(m—2k)+p+2c(v—s)) z)
j=0 (n_j)!
. —ib(m-2Kk)+ p+2c(v-9 —ib(m-2k)+ p+2c(v—-9
LE. ,V
j+2 ]+l[ 2¢ 2¢
—ib(m-2k)+ p+2c(v-9 —ib(mM-2K) + p+2c(v—-9)
+1, ..., +1;e2°2] +
2c 2c
{EJ i(hs -1 _n-j ;
22: v e(bﬁ_(wmwﬂcsﬂz":(—1)'(bu(m—2k)+p+205) z) e ib(m-2k)+p+2cs
S Y j+20j+1 2 ’
S0 =0 (n-n! c

ib(m-2k)+p+2cs
V]

ib(m-2k)+p+2cs
; +1

2c
ib(m-2k)+p+2cs

. +

2c

2c

1: @32(:2 +e(bt(w2k)+p+20(v—s))z
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n (-1} (bi(m-2k) + p+ 2c(v—s))_j_lz”*J (u‘b(m—Zk)+ p+2c(v-9
j+2Fj+1

2 20

j=0 (n— J)'

ib(m-2Kk)+p+2c(v-9 ib(m-2k +p+2c(v-9
A +

2c 2c

ib(m-2Kk)+p+2c(v-9
+

5 1;@2”)] ineNAmeNt AveN*
c

Involving cos, exp and power

Involving z" e” % cos(a+b z) cothY(c z)
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01.22.21.0326.01
fz” ePZcosa+bzcoth’(cz)dz==
1 , (Vv n (1)) (=ib+p+cy T —ib+p+cv
—(=1n! e("b+p+°v)z"a[x](l—vmodZ)Z : (42 j+1[7,
2 2 o0 (n-j! 2c
—ib+p+cv  —ib+p+cv —ib+p+cv o \
oV +1, ..., +1; @207 + gfarbrprevz) )(1—vmod2)
2c 2c 2c 3
n (-1l (ib+p+cv) it ib+p+cv ib+p+cv  ib+p+cv
Z - j+2Fj+1 Y ey , Vv, +1, ...,
o (n=j! 2c 2c 2c
ib+p+cv ] n (-1)i (-ib+p+2ce) Tt
P i1 €2cz]+ Z (V) e(—éb+p+203)z—iaz P
s =0 > i=0 (n-p!
—-ib+p+2cs —-ib+p+2cs -ib+p+2cs —-ib+p+2cs
i+2Fjs1 LV +1,.., ———— +1:%%%|
2c 2c 2c 2c

n(—1)i(—; _ gy il n-j —_j _
e(—ib+p+2c(v—s))z—iaz( D) (-ib+p+2cv-9) "2 o j+1[ ib+p+2c(v-y9 .

iz n-j! 2c
—ib+p+2c(v—-9 —ib+p+2c(v—-9 —ib+p+2c(v—-9
P LV P 1, ..., P +1 eZcz) +
2c 2c 2c
|£] o it , _
i(v) ia+(ib+p+2Cs)Zi(—1)J (tb+p+2cy9 z] ib+p+2cs ib+p+2cs
e i i .
Zils £ (n—j! gk UPY: 2¢
ib+p+2cs ib+p+2cs
Vv, ———— 41, ..., —————— +1; %%+
2c 2c

3 ey

n (-1l (ib+p+2cv-9) It [ib+ p+2c(V—9
jeFjp| ———————

& a+(ib+p+2c(v-9)z Z
=0 (n-p! 2c

ib+p+2c(v-y9) ib+p+2c(v-y9) ib+p+2c(v-9
v, +1 - @ @ 04

v, , 1 2|l ineNAve
2c 2c 2c

N+
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01.22.21.0327.01

fz” ePZcos(b2) coth’(c2)dz=

n (1) (=ib+p+cvy Tt —ib+p+cv —ib+p+cv
j+2Fj+1 v

1 v _
—(—1)"[v]n!(1—vmod2) wb*"*“ﬂz .
2 2 =y (n-j! 2c 2c

— —i n o~ G —i=1 -
ib+ p+cv+1,m, ib+ p+cv+1;62C2]+e(ib+p+cv)zz( ) @b+p+cv) "
2c 2c o0 (n-j!
ib+p+cv ib+p+cv  ib+p+cv ib+p+cv ves
j+2Fj+1 VY, 1,...,—+1e +
2c 2c 2c 2c

2c 2c

v-1 .
1 1= v N (=Di(—ib+2ci+p it —ib+2ci+p —ib+2ci+p
— (=1 (—-ib+2ci+pz ) .
2" m;(i)[e Z; (n-j! o “l( '
i= j= .

_; i _ i n 1D i =11 n-j
v Eb+2C|+p+1,..., ub+20|+p+1;@2u)+@(t_b+2mp)22( 1)) @b+2ci+p) z"
2¢C 2c j=0 (n_J)'
ib+2ci+p ib+2ci+p ib+2ci+p ib+2ci+p
j+2Fj+1 Vv, +1, ..., —————— +1; 27|+
2c 2c 2c 2c

e-ib-2ci+pr2cvz Z

n (-1 (~ib-2ci+p+2cv) A —ib-2ci+p+2cv
j+2 j+l[

20 (n=)! 2c
—ib-2ci+p+2cv  —-ib-2ci+p+2cv —ib-2ci+p+2cv
Vi +1, ooy +1’ QZCZ +
2c 2c 2c

el b—20i+p+2cv)zz
2c 2c

n (-1l (ib-2ci+p+2cy Tt ib-2ci+p+2cv ib-2ci+p+2cv
i 427 j+1
j=0 (n_J)!
ib-2ci+p+2cv ib-2ci+p+2cv
v, +1, ..., +1; %[l ineNAvVeNt

2c 2c

Involving powers of cos, exp and power

Involving z" e cos™(b z) coth¥(c 2)

01.22.21.0328.01

my( v
fz” ePZcos™(b2) coth'(c) dz== (-1)" 2'%“’*“)2[ m )[ X]n!(l—mmodZ) (1-vmod?2)
2 2
n (=i (p+cv) il +cv +cv +cv +cv v
P - j+2 ,—+1(p P Vv, P +1,..., P +1; e2°2)+(—1)"2‘m(v]n!
20 (n-j! 2c 2c 2c 2c 5

n (-1 (~ibm-29 +p+cv) itz (p—ib(m—Zs) +Cv
j+27 j+1

2 (o
— (—ib(m-29)+p+cv)z
@ vmodZ)Z(s) e p Z e

=0 =0 (n-j!
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p-ib(m-29)+cv p-ib(m-29)+cv L p-ib(m-29)+cv 202)
v +1, ..., +1; e +
2c 2c 2c
(b (254 prow 2 n (1) (bi(Mm=29)+ p+cv) Tt p+ib(mM-29+cv
e Z _ j+2rj+1 (REES]
=0 (n-p! 2c

p+ib(m-29)+cv p+ib(m-29)+cv p+ib(m-29)+cv
v, +1 +1; &2°7 ||+

2C LA 20 y eeey 2C
m 2] v n (-1l 2ci+p It
(—1)"2"“( m )n!(l—mmodZ) ( ) @<20i+P)ZZ :
2 A ey (n-j!
2ci+p 2ci+p 2ci+p 2ci+p
j+2Fj+1( PR , 'V, +1, ..., +1 eZCZJ+
2c 2C 2¢c 2¢
(72ci+p+2cv)zi(_1)j (—2Ci+p+20v)_j‘1z”—j [—20i+p+2cv -2ci+p+2cv
¢ j j y eeey y
=0 (n—j! et 2c 2¢
-2ci+p+2cv —2ci+p+2cv
\'A +l, ceey +1’ QZCZ) +(_1)v2—mn!
2C 2¢c

Gk
2

(m)(v)[e(zmﬁbwp_zibs)zi(—1)j(2ci+ibm+p—2ibs)"j_1z“j. | [20i+rlbm+p—2ibs
j+20j+1

i=0 s=0 S/ =0 (n-j! 2c
2ci+ibm+p-2ibs 2ci+ibm+p-2ibs 2ci+ibm+p-2ibs
LV +1, ..., +1; %°% |+
2c 2c 2c

3 eees

(2ci-ibmipi2ibez n (-1l 2ci—ibm+p+2ibg Tt A 2ci—-ibm+p+2ibs
€ Z j+2Fj+1

=0 (n-)! 2c
2ci—ibm+p+2ibs 2ci—-ibm+p+2ibs 2ci—ibm+p+2ibs
 V, +1,..., +1 e2¢?| +
2c 2c 2c

n D (—2ci+i _2; -i-1n-j
e(—20i+ibm+p—2$bs+20v)zz( 1)l (-2ci+ibm+p-2ibs+2cv) z"

j=0 (n_j)!
—2ci+ibm+p-2ibs+2cv —2ci+ibm+p-2ibs+2cv
j+2Fj+l Y eeey , Vv,
2c 2c
-2Ci+ibm+p-2ibs+2cv -2Ci+ibm+p-2ibs+2cv
+1, ..., + 1 e2°?| +
2c 2c

n D (—2ci—3i ; -i-1n-j
e(—Zci—ibrmp+2»‘bs+2(:v)zZ( 1l (-2ci—-ibm+p+2ibs+2cv) z"

j=0 (n_ J)'

—-2ci—ibm+p+2ibs+2cv —-2ci—ibm+p+2ibs+2cv

j+2Fj+1( 2¢ 1 oeeey 2c ’

—-2ci—ibm+p+2ibs+2cv
v, +1, ...,
2c

—-2ci—ibm+p+2ibs+2cv
2c

+1 ezczﬂ/;neN/\meN"/\veN"
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Involving functions of the direct function and hyperbalic functions

Involving powers of the direct function and hyperbolic functions
Involving sinh

Involving sinh(b z)

01.22.21.0329.01

1 v —v
fsi nh(b2) coth’(c2) dz== o~ [e‘bz (1-e2%7) (1+e72°%)

b b b b
(Fl(z—; -, Vi 7 +1; —e2¢2, e—2cz) + eZbZFl[—Z—; —v,v;1- 2—; —e2¢7 e_zcz]) cothv(cz))
c I c c

01.22.21.0330.01

cosh(c2) coth’(c2) (-si nh?(c z))v/2

] v+l v v+3 )
f sinh(c2) coth’(c2) dz == P 1( , = ; cosh™(c z)]
c(v+1) 2 2 2

01.22.21.0331.01
cosh(cz) — Iog(cosh(%)) +log(si nh(%))

f sinh(c2) cothz(c 2dz=
c

01.22.21.0332.01

) 3 sinh(c z) — csch(c2)
fs nh(cz) coth®(c)dz== ——m8
c

01.22.21.0333.01
-8 cschz(c 2) + 16 cosh(2 ¢ 2) + cosh(4 ¢ 2) + 64 log(sinh(c 2))
4c

f sinh(4c2) coth4(c 2dz=
Involving power of sinh

Involving sinh"(b z) coth”(c z)
01.22.21.0334.01
fsi nh'(b2) coth’(c2) dz=
24 (1-e72°%) (1+e72°%) " coth’(c2)

b

_ 1'
2

2

u\ coth™*(c2)(1—umod2) (i v+1  v+1 )
[ ] ( ) 2 1( +1; coth (cz))+

u
2 civ+1

u-1
21 (=K _ _
lzf( 1 (”)&#wz@ZF{—b(u 2 bw 2m;_620{€261_

u-2k\k 2¢c

bu-2k) bu-2k)
sV, Y, +

(_1)u e—b(u—zk)z E [ : :
! 2c 2c

1; _e—ZCz' 6202]) /; ue N+
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01.22.21.0335.01

1-¢2¢2)"* (1 + ¢2¢9)” coth’(c2) sinh*(c2) U 24
fsinh”(cz) coth’(c2) dz == —( ) ) Fl(——; V—u, -V, : e2%7 —e"-cz)
cu 2
01.22.21.0336.01
f sinh“(c2) coth’(c2) dz=
L (cpv-D)
cosh(c 2) coth’(c 2) in* (¢ 2) (-s nh?(c 2)? v+l 1 v+3 5
- 2F1[ , —(—u+v+1; ; cosh (cz))
civ+1 2 2

01.22.21.0337.01

f coth®(c 2) . 3E(f-icz |2) Visinh(2c2) -2(3 cosh?(c 2) + coth?(c 2)

Z==

1 1
sinhz(2c2) 5c¢csinhz2(2c2)

01.22.21.0338.01

f Vsinh®2c2) coth’(c2)dz=
Vs nh3(2 c2

T
(—6 csch4(c 2)-78 cschz(c 2+ 231 csch2(2 c2 E( ——icz
15¢ 4

2) v isinh(2c2) +5)

Involving powers of products with sinh

Involving \/sinhm(c z) coth(c 2)

01.22.21.0339.01

2i icz
f\/ sinh(c2) coth(cz) dz=—-— E(—

c 2

2
coth(cz)\/cosh(cz)sinh3(cz) (3\7—sinh2(cz) +2F1(§ 3.1

i Z;
6cV —sinh’(c2)

01.22.21.0340.01

f Vs nh4(c 2 coth(cz) dz==

coshz(c z)))

Involving algebraic functions of sinh
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01.22.21.0341.01

f \/ a+bsinh(cz) cothz(c 2dz=

a-ib
+

a+ib

1 1 [ 1
—|-4+/a+bsinh(c2 cothcz) + — 6[a(a+ib)riE[isinh"1[ b— \/a+bsinh(cz)]
ib-a
a

4c
1
]+

ib-a
P 1 .
blaF|isinh \/a+ bsinh(cz)
ib-a
ib . 1 a-ib b-ibsinh(c2)
1- —;isinh \/a+bsinh(cz) —||]sech(cz) | ————
a ib-a a+ib b+ia

a-ib
i b

a+iu

bill

. 1 . 2ib . 1 . 2ib a+bsinh(c2
iSnhc2) b b 6«b+na)EG{n—ZICD‘—a%b)—uanﬁn—ZECD‘—a4bD b
- + +
b-ia vV a+bsnhcz)
, atbsinh(cz . 1 . 2ib ’ a+bsinh(c2) 1 . 2ib
8a W EF(Z(ﬂ_leCZ)‘_a—éb) 2b W H(z,z(ﬂ'—ZECZ)‘—a_ib)
+
v a+bsinh(cz) Va+bsnh(c2)

Involving cosh

Involving cosh(b z)

01.22.21.0342.01

1 v b4
fcosh(b 2 coth’(c2) dz== 0 [ebz (1-e72%%) (1+e72%9)

b b b b
[eZbZFl[——; —v, v, 1- —; —¢72°7 eZcz) - Fl[—; —v, v, — +1; —e72°?, eZcz]) cothv(cz))
2c 2c 2c 2c

01.22.21.0343.01

v+l

cosh(c2) coth”(c2) (s nh(c z))T v+2 v+1 v+4 5
2 1[ , ; ; cosh’(c 2))
c(v+2) 2

f cosh(c2) coth’(c2) dz==
2 2

01.22.21.0344.01

f cosh(2) cothz(z) dz==snh(z) — csch(2)

01.22.21.0345.01

f cosh(2) coth3(z) dz== % (2 cosh(2) — coth(z) csch(z) — 3 Iog(cosh(g)) +3 Iog(si nh(g)))
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01.22.21.0346.01

1
f cosh(22) coth’(2) dz == 5 (—cschz(z) +cosh(22) + 6log(sinh(2)))

01.22.21.0347.01

1 1
f cosh(42) coth>(2) dz == — Z csch*(2) - 5esch?(2) + 5cosh(22) + 7 cosh(42) + 25 log(sinh(2))

01.22.21.0348.01

f cosh(52) coth®(2) d z =
1 , 57 10 1 383 zy 383 , z
— — coth(2) csch™(2) — — coth(2) csch(z) + 50 cosh(z) + — cosh(32) + — cosh(52) — — Iog(cosh(—)) +— Iog(s nh(—))
4 8 3 5 8 2))" "8 2
Involving power of cosh

Involving cosh"(b z) coth”(c z)

01.22.21.0349.01

f cosh'(bz) coth’(c2) dz ==

27U coth™*(c2) (1-umod2) (u v+l v+l 1 _
[ u ) 2F1[ 1 +1; coth’(c z)) +—(2(1- e*zcz)v (1+e72¢? " coth’(c 2))
cv+1 3 2 b

& 1 b(u—2k b(u—2k
Z (E)(@b(u—Zk)Z Fl[_¥, v, v;1- ¥’ _e—ZCZ, 6—202] _

o u—-2k 2c 2c
e—b(u—2k)z Fl b(u B 2k); -,V b(U B Zk) + 1; _e—ZCZ’ e—Zcz /; ue N+
2c 2c
01.22.21.0350.01
1-22°2)" (1+¢2¢2) """ cosh*(c 2) coth’(c 2) u 2—pu
fcosh”(c 2coth’(c)dz=— ) { ) Fl[— —V, - -V, : e2%7 —ezcz)
cu 2
01.22.21.0351.01
f cosh(c2) coth’(c2) dz ==
E
cos* (¢ 2) coth’(c2) sinh(c 2) (-si nh?(c 2) 2 1 v+l 1 ,
- 2F1(_(,U+V+l), ; —(u+v+3); cosh (cz))
Clu+v+1l 2 2

01.22.21.0352.01

f cosh(52) coth®(2) d z =

1 3 57 10 1 383 z 383 oz
_Z coth(z) csch™(2) — g coth(z) csch(z) + 50 cosh(2) + E cosh(32) + g cosh(52) — ? Iog(cosh(a)) + ? Iog(s nh(g))

01.22.21.0353.01

1
f cosh’(2) coth?(2) d z == Z (62— 4coth(z) + sinh(22))



http: //functions.wolfram.com 160

01.22.21.0354.01

f v cosh’(22) coth®2dz==

V cosh*22) (cosh%(z 2)(-3csch’(2) + 2cosh(22) + 18) - 24 tanh’l(cosh%(Z z)))

3
6coshz(22)

Involving powers of products with cosh

Involving \/coshm(c z) coth(c 2)

01.22.21.0355.01

2+ cosh(c 2) coth(c 2) (\/4 -si nhz(c 2 — 1) tanh(c2)
f y cosh(cz) coth(c2) dz==

c \/4 —si nhz(c 2)

01.22.21.0356.01

\/cosh””l(cz)csch(cz) sinh(2c2) m+3 3 m+7 )
2 1( = 2 ; cosh (cz))

f \/ cosh™(cz)coth(cz) dz=— ,
4 4

c(m+3) V —sjnhz(c 2)

Involving algebraic functions of cosh

Involving (a + b cosh(c z))?

01.22.21.0357.01

1
f (a+ bcosh(c z))ﬂ coth(cz)dz==—
2(@a-b(a+bc(B+1)
gl a+bcosh(c2) a+ bcosh(c2)
[(a+ b cosh(c 2)) [(a+ b) 2Fl(ﬁ +1,1, 8+2; 7] +(@-"b) ZFl[ﬁ +1,1;, 8+2; YT )))
- a+

01.22.21.0358.01

1
f \/ a+bcosh(cz) coth(cz)dz=

-a-b Vvb-ac

Va+bcosh(cz v a+bcosh(cz
[ b-a (a+b)tan‘l[+—() +y-a-b |@-btan? +—() +2\/b—a \/a+bcosh(cz)
v-a-b b-a

01.22.21.0359.01

coth(cz) 1 1 . v a+bcosh(cz) 1 1 v a+bcosh(cz)
f—afz::—— tanh + tanh
Va+bcosh(cz) Clva-b Vva-b va+b va+b

Involving (a+ b cosh(2c 7))



http: //functions.wolfram.com 161

01.22.21.0360.01

1 1-v 1-v 3-v 2bsinh2(cz)
f (a+bcosh(2c2)” coth’(c2) dz== — 1 -

F ; , =B ; —sjnhz(cz), -
c(v-1 2 2 d 2 a+b
a+b

, = a+bcosh(2c2)\” .
cosh“(cz) 2 (a+bcosh(2c z))ﬁ [7] coth’ ™ (c2)

01.22.21.0361.01

1
f\/ a+bcosh(2cz) cothz(c 2)dz= —(a+ bcosh(2c2)coth(cz) —

cva+bcosh(2cz)

a+bcosh(2c2) 2b a+bcosh(2c2) 2b
2i(a+b) | ——M E[zzcz —]+(a—b) - L'F[icz —]
a+b a+b a+b a+b

01.22.21.0362.01

f\/ a—acosh(2cz) cothz(cz)alz:

01.22.21.0363.01

) (cosh(2cz) - 3) V cosh(2cz)a+a csch(cz) sech(cz)
f\/ cosh(2cza+a coth®(c2)dz=

2c

Va-acosh(2c2) csch(cz) (cosh(c2) - log(cosh( %)) + log(sinh( %)))

c

01.22.21.0364.01

f\/ a+bcosh(2cz) coths(cz)dz:

1 3 Va+bcosh(2c2) 5
— |-2@+2btanh™| ——M —\/a+b \/a+bcosh(2cz) (csch™(c2) - 2)
2vVa+b c Va+b

01.22.21.0365.01

1
f \ a+bcosh(2c2) coth4(c 2dz=

6(a+b)ycva+bcosh(2cz)

—(-2a?-2ba+3b*+4(a’ + ba-b?) cosh(2¢c2) + b(2a+ 3b) cosh(4 ¢ 2)) coth(c 2) csch(c2) -

2b a+bcosh(2c2)
—)+8 _ (az—bz)iF(u'cz
a+b a+b

a+bcosh(2c2)
2i(7a*+16ba+9b?) | ————— E[u’cz

2b]
a+b

a+b

01.22.21.0366.01

f cothz(c 2)
Va+bcosh(2c2)

1 a+bcosh(2c2) 2b
—(a+bcosh(2cz)cothicg —i(a+b) | ——— E[u’cz —]
(a+bycva+bcosh(2cz) a+b a+b
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01.22.21.0367.01
coths(c 2) 1
f dz== —\/a+b \/a+ bcosh(2c2) cschz(cz)—Zatanh_l
Va+bcosh(2c2) 2(a+ b)3/zc

01.22.21.0368.01

coth4(c 2)
f Bl P

va+bcosh(2cz) ]]
va+b

Va+bcosh(2cz)
1 2
—((2a? = ba+b*) cosh(2c2) + a(-a+ 2b + b cosh(4 ¢ 2))) coth(c 2) csch(c 2) -
3@+ b)zcv a+bcosh(2cz)
a+bcosh(2c2) 2b a+bcosh(2c2) 2b
4ia@+b) | ———M~ E[icz ]+ (az—bz)u'F[icz —]
a+b a+b a+b a+b
Involving cosh(c z) (a + b cosh(2c z))#
01.22.21.0369.01
1 v
f cosh(cz) (a+ bcosh(2cz))ﬁ coth’(c2)dz==— =D coshz(cz) 2 (a+ bcosh(Zcz))ﬂ
c(v—
a+bcosh(2cz) B 1-v v 3-v ) 2bsinh2(cz)
(—] coth’(cz)sinh(cz) Fy == =5 ;—sinh®(cz), - ———
a+b 2 2 2 a+b

01.22.21.0370.01

f cosh(cz) v/ a+bcosh(2cz) cothz(c 2dz=

V2 (a+5b) tanh’l(m) +vDb (cosh(2¢c2) -5)Va+bcosh2c2) csch(c?)
\/ a+bcosh(2c2)

4vb c
01.22.21.0371.01

fcosh(cz) coth’(c2) p 1 [\/? t h'l[ V2 Vb sinhc2) ] 2va+bcosh(2cz) csch(cz)
S — ar] -

Z== —
Va+bcosh2c2) 2¢{vb va+bcosh(2c2)

a+b

Involving cosh(2c z) (a+b cosh(2c z))ﬁ

01.22.21.0372.01

fcosh(Zcz) a+bcosh(2cz) COch(CZ)dZ:

1 1
—b(a+bcosh(2c2) (cosh(3cz) — 7 cosh(cz)) csch(cz) —

3bcva+bcosh(2c2) 2

a+bcosh(2cz)
i(a@®+10ba+9b%) | ———— E{u‘cz

2b ] a+bcosh(2c2)
+

Zb)
a+b a+b

(a2+3ba—4b2)iF(u‘cz

a+b
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01.22.21.0373.01

Vceosh(2cz)a+a (14 cosh(2cz) + cosh(4 ¢ z) — 27) csch(c z) sech(c 2)

f cosh(2¢c2) v/ cosh(2cz)a+a coth’(cz) dz== -
c

01.22.21.0374.01

fcosh(Zcz) a—acosh(2cz) cothz(cz)dz:

Va-acosh(2c2) csch(c2) (9cosh(cz) +cosh(3cz) - 6 Iog(cosh(%)) + 6 log(sinh( %)))

6¢C
Involving tanh
Involving tanh(c z) coth¥(c z)
01.22.21.0375.01
coth’(c2) VARV )
ftanh(cz) coth’(cn)dz= ——, 1(—, 1; — +1; coth“(c z))
cv 2 2

01.22.21.0376.01

f tanh(2) cothz(z) dz==1og(sinh(2))

01.22.21.0377.01

f tanh(2) coth3(z) dz==2z-coth(2)
Involving power of tanh

Involving tanh*(c z) coth”(c z)

01.22.21.0378.01
y+1

coth”(c2) tanh*(c 2) 1 1 5
ftanh”(c 2 coth’(c2)dz=— zFl(— (—u+v+1),1 —(—u+v+3); coth’(c2)
c(u-v-121 2 2
01.22.21.0379.01
1
f tanh*(c2) coth’(c2)) dz== ———
2c(u-v-1

y 1 1 1 2 .2 1(*}HV*:U .
coth’(c2) ZFl(E (~u+v+1), 5 (—pu+v+1; 5 (-u +v+3); cosh (cz)) (-sinh®(c2))? sinh(2 c2) tanh'(c 2)

01.22.21.0380.01
coth”(c 2) log(cosh(c 2)) tanh’(c 2)

f tanh""(c2) coth’(c2) dz=
c

01.22.21.0381.01

f tanhz(z) cothz(z) dz==12

Involving powers of products with tanh
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Involving \/tanhm(c z)coth(d 2)

01.22.21.0382.01

V2 sinh™(v2 sinh(c z)) - tanhl[ w]] cosh(c2) V coth(2 ¢ 2) tanh(c 2)

cosh2(2¢2)

f \/ tanh(c2) coth(2cz) dz= -
ccosh2(2c2)

01.22.21.0383.01

cosh%(Z ¢2) sech(c 2) V coth(c 2) tanh(2c 2) t

V2 c

anh™*

f \/ tanh(2cz) coth(cz) dz==

V2 sinh(cz)]

1
coshz(2c2)

01.22.21.0384.01

f \/ tanh™(2c2) coth(c2) dz==

1

c(m+ 3)(coth’(c2) - 1)

m+3 m m+3 ) ) ) m2 5 -
(2F1( 2 01, E; 2 + 1; coth®(c2), —coth (cz))coth(cz)(coth (c2+1) csch (cz)\/ coth(c 2) tanh (Zcz))

Involving rational functions of the direct function and hyperbolic functions

Involving rational functions of sinh

Involving (asinh(c z) + b coth(c z))™

01.22.21.0385.01

L Iog(—b— 2acosh(c2) +V 4a2 + b? )— Iog(b+ 2acosh(c2) +V 422 + 1P )
f . dz=
asinh(cz) + bcoth(c2) ~/4a2+b2 c
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01.22.21.0386.01

1
f dz=

(asinh(c2) + b coth(c 2))?

2(b+2acosh(cz)sinh(cz
csch’(c2) (asinh’(c2) + beosh(c 2) | - ( 2( 2)) ( )+ 2\/7(4a2+b(\/ 482 +1? —b))tan‘l
4a‘+b

(Za—b+\/4az+b2 )tanh(%) W
(asinhz(cz)+bcosh(cz)) / Vb (482 +b? V4a?+b?> -b |-
V2 Vb 4/ V4a2+b2 b

(—2a+ b+ M)tanh(%)
ﬁ\/—b(m V 4a2 + 12 )

2\/?(b(b+\/ 482 +1? )—4a2)tan‘1

(as nh?(c 2) + b cosh(c 2) /

[(4 a’+ bz)?’/2 \/ —b(b +y 42+ ) ] /(Zc(b coth(c2) + asinh(c z))z)

Involving rational functions of cosh

Involving (a cosh(c z) + b coth(c z))™

01.22.21.0387.01

dz=
acosh(cz) + beoth(c2) ca?+b%c

f 1 2atan™(tanh( %)) + blog(cosh(c 2)) — blog(b + asinh(c 2)

01.22.21.0388.01

1
f dz=
(acosh(cz) + b coth(c z))2

—btanh(E)
2b(b?-2a2 tanl[a 2
( ) —

—acosh(c2) coth(cz) b? + +csch(c2)

,[_a2_b2

] coth(c2) (b + asinh(c z))

(b+asinh(c2) ((a® - b?) sinh(c2) - 2ab) |tanh(c 2) /((a2 + b2)2 c(b+asinh(c z)))
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Involving rational functions of tanh

Involving (atanh(c z) + b coth(c z))™"

01.22.21.0389.01
f 1 / log(—a+ b+ (a+ b) cosh(2c2)

atanh(c2) + bcoth(c2) 2ac+2bc

01.22.21.0390.01

1
f dz=
(atanh(c z) + b coth(c z))2

Va tanh
[(—a+ b+ (a+ b) cash(2 ¢ 2)) csch?(c 2) sech?(c 2) [—(a— b) [2\/? \/Fcz+ (@a-b) tan‘l[m +

Vb

Vv a tanh(c
(@a+b)coshi2cz)|2vVa v/ b cz+@-bytan?t i —va4b (@a+bsinh(2cz
Vb

(8 va \/F (a+ b)? ¢ (bcoth(c2) + atanh(c z))z)

Involving (a + b tanh(d z) + ¢ coth(d z))™"

01.22.21.0391.01

1
f dz=
a+ ccoth(d 2) + btanh(d 2)

a+2btanh(dz
[csch(d 2) [2 a(b-oc) tanl[i()

4bc-a?

sech(d2) (-b+c+(b+c)cosh(2dz) + asinh(2dz))]/

(4(a— b-c)(@+b+c)\V4bc-a? d(a+ ccoth(d2) + btanh(d z))]

]+\/ 4bc-a® (2adz-(b+c)log(-b+ c+ (b+c)cosh(2d 2) + asinh(2d 2)))
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01.22.21.0392.01

1
f dz==|csch?(d 2) sech®(d 2) (b + ¢+ (b + ¢) cosh(2d 2) + asinh(2 d 2))°
(a+ btanh(d 2) + c coth(d 2))

2(b-0 tanl[iz’“zma”h(d Z)) 2(b-0)(-3a*-2(b- 0@+ (b+0)?* (b +10ch + c?)) tanl[i"”ma"h(d Z’)
4bc-a? 4bc-a?
- + +

(4bc—a2)3/2 (—a+b+c)2(a+b+c)2(4bc—a2)3/2

a(c-b)+(a® - (b+cy’)sinh2d2)

+
(b+c)(4bc—a?)(-b+c+(b+c)cosh(2d2) +asinh(2d 2))

(—4(a4+(b—c)2a2—4bc(b+c)2)dzcosh(2dz) (b+c)2+(b—c)(a5+4(b+c)dza4—
2(b2+6(:b+cz)a3+4(b—c)2(b+c)dza2+(b+c)2(b2+1ch+cz)a—16bc(b+ c)3dz)—
(a2+(b+c)2)(a4+4(b+c)dza3—8bca2—16bc(b+c)dza—(b+c)2(b2—6cb+c2))sinh(2dz))/
((b+c)(-a+b+0@+b+cf(4bc—a?)(~b+c+ (b+c)cosh2d2) +asinh(2d 2))) -

4a(b+c)log(-b+c+ (b+c)cosh(2d 2) + asinh(2d 2))

/ (16d (a+ ccoth(d 2) + btanh(d z))z)
(—a+b+ c)2 (a+b+ c)2

Involving (a tanh®(c z) + b coth®(c z))_n

01.22.21.0393.01

1 / 1
fatanhz(cz)+bcoth2(cz) = 2va Vb (a+byc
\A/T\“/Etanh(cz)

Vb

[Zﬁcz%+ﬁ(\/§+iﬁ)taﬂ-l[

] +V-1 (z Va + \/F) tan—l[ (-1¥* Va tanh(c2) ]]

Vb
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01.22.21.0394.01

f
d Z==

1024cz 1
((a+ b) (cosh(4c2) + 3) — 4 (a— b) cosh(2 ¢ 2)) csch*(c 2) sech(c 2) +

@+b? g (\/g _ivb )2 b7/

4 V-1 va tanh(cz
[\/7(‘%/5+‘/F)(Zo\/an3/2+3a2+174ba—2ou'b3/2‘/5+3b2)tan_l[ Vb =)
b

1

all4 (\/g +ivh )2 p7/4

[(—1)3/4(12\/§+\/F)(—20i\/Fa3/2+3a2+174ba+ 20b%2iVa +3b2)

. (-1¥+a tanh(c2) 1 ; 8a%4 (-2a+2b+ (a+b) cosh(2c2) sinh(2 ¢ 2) b¥4
an +
Vo allApi4 4(a-b)cosh(2cz) - (a+b)(cosh(4cz) + 3)

3(-1¥ (a+b)? tan-l[@] 3V-1 (a+b’ tan—l(Ww]
N D

- +

Va +ivb Va -ivb

[4[(—1)3/4(x/§+u‘\/F)(saurz\/E\/—_3b)tan_1[ﬁ\73tanh(cz)]+

alApiA (‘/F
4,
H(‘/E—i‘/g)(sa—zi\ﬁ\/_—eb)tan1[(_1)3/4\/;tanh(cz)]+
Vb

8a¥4b¥4 (-2a+2b+3(a+b)cosh(2c2)sinh(2c2)
4(a-bycosh(2cz) - (a+b)(cosh(4cz) + 3) "

8(14(b? - &%) + (15a% - 98ba+ 15b?) cosh(2c 2)) sinh(2c 2)
ab(a+b)((a+b)(cosh(4cz +3)—4(a—b)cosh(2c2)

/ (65 536 ¢ (b coth’(c 2) + atanh’(c z))z)

Involving algebraic functions of the direct function and hyperbolic functions

Involving sinh

Involving sinh(c z) (a + b coth(c z))ﬁ
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01.22.21.0395.01

f snh(c2) (a+ bceoth(c2)’ dz==

\/7 s(a+ bcoth(cz)\™ 13 1 b - bcoth(cz)
coth(cz) +1 (a+ bcoth(c2) 713 smh(c 2 Fqf - 5 - - /3 — = (1 coth(cz), ————
a+

a+b

v2c
01.22.21.0396.01

fsinh(cz) a+bcoth(cz) dz==

cosh(c 2) + sinh(c 2)) (b cosh(c 2) + asinh(c 2)) a+ bcoth(cz
—|cosh(c2) ( ( A ) ( (@a+byi \/ coth(cz) — 7)
b b coth(cz) —
atb
- b 2b . .
Elisinh sech(c2) \/cosh(2cz) +sinh(2cz) (cosh(cz) — sinh(c2) +

Veothcz—1 || a+hb

a+b
a+bcoth(c2) o b 2b .
ai\/ coth(cz) -1 —— Fl|isinh \/cosh(202)+smh(202)
bcoth(cz - b Veothicz—1 || a+b

b coth(cz) —

a+b a+b a+b
(tanh(c2) - 1) + /T (b+atanh(c2)) / cy a+bcoth(c2) \/
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01.22.21.0397.01
sinh(c2)
f _ Y 4
Vv a+ bcoth(cz)

b(coth(c2) + 1) a+ bcoth(cz
cosh(c2) coth(cz)+1 F|si nt
b-a a+b

o[ V1-cothc) J
e

2b
] (tanh(c2) — 1) b? -
a+b

(@a+b)+ 1-coth(cz) E|s
a-b

b (coth(cz) + 1)
sech(c 2) (cosh(c 2) + sinh(c2)) + v/ 1 - coth(c 2) , s (a? + besch(c 2 sech(cz) a— b?) +
-a
a+ bcoth(c2) b — bcoth(cz) 1 a+ bcoth(cz) a-b
a b Flsin (tanh(c2) + 1) /
a-b a+b a-b a+b

b(coth(cz) + 1
(a—-b)(a+hb)c+/ 1-coth(cz % \/ a+ bcoth(c2)
\/ -a

a+b a-b a+b

\/a+bcoth(cz) \/b—bcoth(cz) [ a+bcoth(cz) a-b
a

Involving sinh(c z) (a+b coth?(c z))ﬂ

01.22.21.0398.01

f sinh(c2) (a+b coth’(c z)) dz=

—; —, —=B; —; coth
22,6’ co(cz)

-B
cosh(c2) (b coth®(c2) + a)'g (%2(“’ + 1) \ —csch(c2) i ( 13 3 booth(c2)
L 7
a

Cc

01.22.21.0399.01

1
fs'nh(cz) a+bcoth’(c2) dz==|iV2 .| — bcosh(c2) ¥ beoth’c2) +a
a

g V-a+b+(a+bycosh2c2) . \/E\/—a+b+(a+b)cosh(2<:z)

E|isinh™ ——|-F|isinn™® -

NG b Ne) b

a+b)sinh’(cz a+b)cosh’(cz
\/_% /C\/M V-a+b+(@+b)cosh2c2)
a
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01.22.21.0400.01

f sinh(c2)
—  dz=-
Va+b cothz(c 2)

—a+b+(a+b)cosh(2¢c2) 2a-2va+b Va +b
(cosh(c2) +1) csch(c2) 5

(cosh(c2) + 1)

cz) \/(23+2‘V a+b \/E+b)tanh2(%)+b \/(Za—ZVa+b \/g+b)tanh2(%)+b
+4
b b

2a-2va+b Va +b cz\|| 2a+2Va+b Va +b
(a—\/a+b x/§+b)iF n’sinh_l\/ tanh( )

b 2711 2a-2va+b va +b

2a-2va+b Va +b cz\|| 2a+2vVa+b Va +b
2&(2a—2\/a+b \/E+b)E isinht \/ tanh(—)
b 2711 2a-2va+b va +b

\/(2a—2\/a+b Va +b)tanh’(Z)+b \/(2a+2x/ﬂx/§+b)tanhz(%)+b

; /

b

2a-2va+b Va +b . ,(CZ ,(CZ 2
22 (a+h) cV beoth’(c2) +a | 4atanh (?)+b(tanh (?)+1)

b
Involving cosh

Involving cosh(c z) (a + b coth(c z))*

01.22.21.0401.01

f cosh(cz) (a+ bcoth(c z))ﬁ dz==

1 b a+b A vEf2 3 3 2 a+b
- + - =B - =B 3-Bi - : +
c(B-2(B-1) [ coth(cz)—l] [(ﬁ 1{ F 2 £ d coth(cz -1 b—bcoth(cz))

a+b

3
(B-2) Fl[l—ﬁ: > -B,2-8;, - ](coth(cz) - 1))

coth(cz) -1 "b-b coth(c 2)

a+ bcoth(cz)]l"ﬁ [ a+b

(a+ bcoth(c z))ﬁ"l (
coth(cz) -1 bcoth(cz) - b

-B
+ 1] sinh(c2) \/COSh(ZCZ) +sinh(2c2) ]

cz
(—a+b+(a+b)cosh(2c2) tanh(?)
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01.22.21.0402.01

(cosh(c 2) + sinh(c 2)) (b cosh(c 2) + asinh(c 2))
b

a+ bcoth(cz A
VZ b/ cothic) - 1 O
b coth(cz) — coth(c 2)—

a+b
(tanh(c2) - 1) + 2(b + atanh(c 2)) /2c\/a+bcoth(cz)\/7b+1

b coth(cz) —

f cosh(cz) v/ a+bcoth(cz) dz==|cosh(cz) \/

a+b
5 ]\/cosh(Zcz) +sinh(2c2)

01.22.21.0403.01

cosh(cz a+ bcoth(cz
f # dz==|cosh(cz)+ a+bcoth(cz) sinh(cz) (cosh(cz) + sinh(cz)|ib \/ coth(cz) -1 —+ ©2
VvV a+bcoth(c2) b coth(cz) —

\

a+b
b 2b a+b
E|isnh™ \/ cosh(2c2) +sinh(2cz) (tanh(cz)—1) - | —— (b+atanh(c2)
Veothicz -1 || a+b b

\/ a+b \/ a+b \/ (cosh(c 2) + sinh(c 2)) (b cosh(c 2) + asinh(c 2))
b(b-a) c +1
b b coth(cz) — b

Involving cosh(c z) (a +b coth®(c z))ﬁ

01.22.21.0404.01

fcosh(cz) (b cothz(c 2+ a)ﬁd’z:: - FiB+1, E; B+2

2@+bcB+1 a+b

B
(bcoth’(cz)+a) ~ sinhicz) | besch’(c2) ( 3 beoth’(c2) + a)
2k S —
a+b

01.22.21.0405.01

fcosh(cz) a+ bcothz(cz) dz=

sinh(c2) vV beoth®(c2) + a bcsch (c2)
bcothz(cz)+a—\/a+b sin~ [— v bcothz(cz)+a b
cV beoth’c2) +a Va+b at

01.22.21.0406.01

cosh(c2) (a—b) csch(cz) (a+b)cosh(2c2) (a+b)cosh(2cz)
- d7z==- +1 _—+1 -
2 2 b-a b-a
a+bcoth“(c2) 2(a+b)cy bcoth®(c2 +a
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Involving tanh

Involving tanh(c z) (a + b coth(c 2))?

01.22.21.0407.01
1

2a(a-by(a+bc(B+1)

f tanh(c 2) (a+ b coth(c z))ﬁ dz=

pil a+ bcoth(c2 b coth(c 2)
(a+bcoth(c2)™ " |(@a-b)|asF|B+1, 1 f+2 i —2@+b),F|p+1,1; 8+2 +1||+
a+ a

a+ bcoth(c2)
a@+b zFl(,B +1, 1, 8+ 2 7]))

a-b
01.22.21.0408.01

f tanh(cz) v/ a+bcoth(cz) dz==

1 a+ bcoth(cz a+ bcoth(cz a+ bcoth(cz
_[_mtanh—l[_v”]ﬂﬁa_b tanh—l[_v”]+ avh anh[_v“]]
c a va-b Vva+b

01.22.21.0409.01

2tanh'1[ 4/ a+bcoth(cz) ] tanhl{ \/ a+b coth(c2) ] tanhl( a+b coth(c2) ]
‘/_

tanh(c2) 1 a a-b a+b
f — dz==—|- + +
va+bcoth(cz) ¢ va va-b a+b

Involving tanh(c z) (a+b coth?(c z))B

01.22.21.0410.01

B
bcoth’(c2) + a
f tanh(c2) (a+ b coth’(c z))ﬁ dz= (2—)
C
[ 1 [ atanh’(c2) ] [atanhz(c 2) ]ﬁ (bcoth’(c2) + a) [ booth?(c2) + a]]
—oF =B =B 1= - +1 +——— RS+l L+ ———
F b b @+b)(B+1) arb

01.22.21.0411.01

5 o v bcothz(cz)+a \/27 atanhz(cz)
ftanh(cz) a+bcoth®(cz) dz== \/E(a+b)tanh — [V bcoth®(cz)+a T+1 -

va+b

va tanh(cz atanh’(cz
Va+a+b sinhl[# (b coth(c 2) + atanh(c 2)) / \/E\/a+b cV beoth’c2) +a %+1

Vb
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01.22.21.0412.01

tanh_l[v bcoth?(c2)+a ] Vb Sinh_l[ \E\t/aih(cz)] coth(c2) atanh?(c2) 1

a+b b b

f tanh(c2) 1
- (lZ == — —
c Jaih
V a+ beoth’(c2) a+b Va Vbcoth’(c2) +a

Involving sinh and tanh

01.22.21.0413.01

d cothz(c 2) + esinh(c2) )
dz==sech(c2) (d coth“(c2) + esinh(c2)

(b tanh’(c2) + a)3

(a-b+ (a+ b)cosh(2c2)*? ﬁdcschs(cz)log(\/a—b+(a+ b)cosh(2c2) +V2 V (a+ b)sinhz(cz))

2(@+beva-b+(@+b)cosh2cz) [ dDrarbiconizes
3/2 (cosh(c 2)+1)
+

\/(a— b+ (a+b) cosh(2c2)) sech’(%)

(@+bs nh?(c 2)

1
- (@+b)(a-b+(a+b)cosh(2cz) cschcz) (2besinh(c2) a® + (a® + ba? - 2b%a— 2b%) d +
a

(a®+3ba’ +4b*a+ 2b%) dcosh(2¢2))) tanh?(c2) /

(a+b)’c(2cosh(2c2)d+2d-3esinh(c2) + esinh(3¢2) (btanhz(cz) + a)3 ]

Involving functions of the direct function, hyperbolic and a power functions

Involving powers of the direct function, hyperbolic and a power functions

Involving sinh and power

Involving z" sinh(a + b z) cothY(c z)
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01.22.21.0414.01

1
fz” sinh(a+ bz coth'(c2) dz== 5 (=1 n!|-ecv-P7z2 [ ] (1-vmod?2)

i< <

(-l (cv-b)y Tt [cv—b cv-b cv-b cv-b
j+2Fj+1 )

n \%
. + 1; €2cz] + €a+(b+cv)z( v J
=0 (n=! 5

2¢ 777 2¢ 7 2c T2c

n (-1l (b+cv Tt b+cv b+cv  b+cv b+cv
j+2Fj+1 )

(1—vmod2)z _ LV +1, ..., +1; 2°7| -
20 (n=))! 2c 2c 2c 2c

[%J n i -1 0

v (-1'(2cs-b) ") 2cs-b 2cs-b 2cs-b
E (S)[Q(ZCyb)zaE 2 j+l( . +1,
s=0

) eees v,
20 (n=j! 2c 2c 2¢c
2cs-b n (-1l 2cv-g-h) It

- F1 @202) + (B(ZC(V—S)—b)Z—aZ :

j+2Fj+l

v-1
2c(v—-95-b 2c(v—-s)-b 2c(v-s-b 2c(v—-s-b =]
LV +1, ..., ————— 41 2% |+

2c 2c 2c 2c

_1 -1 n-
[ea+(b+ZCS)ZZ“:( 1! (b+2cy z) . (b+20$ b+2cs .b+2cs b+2cs
427 j+1

- LV +1, ..., +1;e2°2]+
o0 n-)! 2c 2c 2c 2c

’

a+(b+2c(v—s))zi(_1)j (b+20(V_S))_j_lZn7j b+2c(v-9 b+2c(v-9
e iyoF: -
Q0 (n=)! Dkl 2c 2c

b+2c(v-9) b+2c(v-9)
; +

vV, ——— 41, ——— 41 eZCzJ ineNAveN*
2c 2c



http: //functions.wolfram.com 176

01.22.21.0415.01

1 \Y
fz” sinh(bz) coth’(c2) dz = E(—1)"[ !]n! (1-vmod?2)
2

n (-1 (b+cv T2 b+cv b+cv b+cv b+cv
e(b+cv)zz : i2Fj s LV +1, ..., +1; e?°%| -
— (n=)! 2c 2c 2c 2c
j=0
n (-1 cv-by It A cv-b cv—-b cv-b cv-b
e(c"'b)zz _ 2 j+1[ Ve LV +1, .., +1; ezcz] +
iz0 n=-)! 2c 2c 2c 2c

1 7] v (=Dl @2ci—by Tt 2
E(—l)vn! ; ( i )[—e(zc' b)zz

j=0 (n_j)!
2ci-b 2ci-b  2ci-b 1 2ci-b 1. 20
ioFs VA +1, ..., —+1e +
Dl 2c 2c 2c 2c
D =Di(b+2chy T b+2ci b+2ci b+2ci b+2ci
e<b+2c')zz _ i+2Fja1 s oV +1, ..., +1 eZCz] -
i n-! 2c 2c 2c 2c
1D (=p— i -1 _n-j
B(—b—20i+20v)zi( ! (-b-2ci+2cv) z" e
_ j+27j+1
j=0 (n_J)!
-b-2ci+2cv -b-2ci+2cv -b-2ci+2cv -b-2ci+2cv
LV +1, ..., +1; %%+
2c 2c 2c 2c

(b-2ci+2cv)z
e 1 oeeey
jgj (n=)! 2c 2c

N (-1i(b-2ci+2cv) A b-2ci+2cv b-2ci+2cv
j+2Fj+1]

b-2ci+2cv b-2ci+2cv
Vi —— 41, .., —— + 12| /ineNAVeEN'
2c 2c

Involving powers of sinh and power

Involving z" sinh"(b z) coth”(c z)
01.22.21.0416.01
fz” sinh"(b2) coth’(c2) dz ==
P N (=1)i2-i-lcyy il i

+e2°"zz — ir2Fiea(Ve o ViV L L VD €297 +
; n—j!
j=0

(—1)"( ]n!(l—umodZ)

Nl C

(n+1)!

N (=1)i 2-i-lci-l i
eZCZvZ o iaFiaa(l o LV 12, ., 2 €299 +
j=0 -

v n (-1l (cvy -tz v vV v v
ec"z[ v )(1—vmod2)2— J-+2Fj+1(—, U V e I e2°2)+
2 S (- 272 2 2
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v D27ty
Z( ) £%¢s? jr2Fja(S . S Vi s+, L, s+ 1 @%0%) + 220092
S - (n-J!
s=1 j=0
n (=l 2itcv-g)it e ll(E)
Z - 2Fjsa(V=s . V=5 v =s+v+1, ., —s+ v+ L 29 || =] +
20 (n—)! 2
7] v n oyl i1
- (cv-bu-2k)—" 2!
2-un! Z (_1)k+v(u) (_1)U e(CVb(UZk))Z[ i )(1—Vm0d Z)Z( U ( -
0 K 2 e (n—j)!
cv-bu-2k cv-bu-2k) cv-bu-2Kk) cv-bu-2k)
j+2Fjs1 Ve Vv, +1, ..., ———— 41 2%+
2c 2c 2c 2c
no(_1i _ —-j-1 _n-j
@(b(u_2k)+cv>z[X](l—vadZ)Z( D) (b(u Zk)-+ cv) z"
2 =0 (n-p!
bu-2k)+cv bu-2k)y+cv  bu-2k)+cv bu-2k)+cv
i+2Fjs1 e, LV +1,..,, —————— 41 %%+
2c 2c 2c 2c
5] D (—1) (25— b(u— 2kt b~
1 ZZ:( ) e(ZC&b(u—Zk))zZ( 1) (2cs-bu-2k) z" (oFi 2cs—-bu-2k)
= \S e (n-j! 2c
2cs—-bu-2k) 2cs—-bu-2k) 2cs—bu-2k)
Vv, 1, ..., ———— 41 2%+
2c 2c 2c
. Sl
e(ZC(V_S)_b(u_Zk))ZZ“:(—1)J @cw-9-bu-2k) AT
A j+27j+1
j=0 (I"I—])!
» VS

2c(v—-9) —-bu-2k) 2¢c(v—9 -bu-2k)
[ 2c 2c

2c(v-9-bu-2k 2c(v-9)-bu-2k
+1 +1 eZCZ] +
2c 2c

v-1 B .
T(V) cecsuziz 3 L @estbu-20 2 j1[2cs+b<u—zk)
S\s = (n-j! 2c
2cs+bu-2k) 2cs+bu-2k) 2cs+bu-2k)
A +1, ..., +1;e2CZ]+
2c 2c 2c

1

(-1 (b(u—2k)+20(v—s))’j’1 i {b(u—Zk) +2c(v-9)
j+2Fj+1

e(b(u—z K)+2c(v-9) z
2c

n

j=0 (n_J)'
bu-2k)+2c(v-9) bu-2k)+2c(v-9)

. ,V; +1

2c 2c

bu-2k)+2c(v-9)
+
2c

1;@2”]] ineNAueN" AveN'
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Involving cosh and power

Involving z" cosh(a+b z)cothY(c z)

01.22.21.0417.01

1 Y
f 7" cosh(a+b2) coth’(c2) dz= 5 (-1)Vnt|e by Za[ v ) (1-vmod2)
2
n (—1)i (=b+cv) Tt A —b+cv —b+cv  —b+cv —b+cv
. ,—+2Fj+l( R LV +1, ..., +1 ezcz]+ea*(b*°")z
i (n—=)! 2c 2c 2c 2c
v n (-1l (b+cv Tt b+cv b+cv  b+cv b+cv
[v)(l—vadZ)Z . 2 j+1[ LV +1, ..., +1; e2°2)+
2 i n=-j! 2c 2c 2c 2c
v-1 B .
lij(v) e(—b+20$)z—ai(_l)] (—b+205)_'"1zrH F, 1[—b+ 2cs -b+2cs v -b+ 2cs+l
_ + + PR » Yy ,
S \S P (n-j! 2c 2c 2c
_ _1)i(— _g) il
b+203+1' e2°2]+e(b*2°(vs))zazn:( D' (-b+2c(v-9)~" 2!
2c i (n—j)!
-b+2c(v-9) -b+2c(v-9) -b+2c(v-9) -b+2c(v-9) vy
j+2Fj1 ,V, +1,...,——+1 e +
2c 2c 2c 2c

_1Ni -1 _n-j
Z(V) e""*(b*“s)zzn:( D! (b+2ce 2! F b+2cs b+2cs b+2cs
s j+2Fj e e e

- \'A +1, ..,
j=0 (n_])!

b+2CS+1_ €2cz]+(ea+(b+2<:(v—s))zzn:(_l)j (b+20(v_s))_j_lz”—j ioFi 1[—b+ZC(V—S)
2¢c “ n-j! e 2¢c
b+2c(v-9 b+2c(v-9 b+2c(v-9

. v,

LV +1,..., ————— +1: ||| ineNAVeEN?
2c 2c 2c
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01.22.21.0418.01

1 \Y;
fz” cosh(bz) coth’(c2) dz== E(—l)"[ X]”! (1-vmod2)
2

n (-1 (cv—by T2 cv-b cv-b cv-b cv-b
(e(cv—b)zz . 2 j+1[ R JV +1, ..., ——+1,; 432cz)+
iz (n=N! 2c 2c 2c 2c
n (-1 (b+cv) A b+cv b+cv  b+cv b+cv 1
e(b+°")zz : 2 j+1[ LV +1, .., +1; eZCZ] +—(=1Vn!
iz0 (n-=)! 2c 2c 2c 2c 2
1z v D (=Di@ci-b Tt 2ci-b  2ci-b  2ci-b 2ci-b
Z(I) e(zc"b)zz — 42 ,—+1[ e LV +1, ..., +1; e2°2]+
o0 o0 (n-)! 2c 2c 2c 2c
D (=Dib+2ch T A b+2ci b+2ci b+2ci b+ 2ci
e(mzwzz : i+2 j+1( R LV, +1, ..., +1; e2c2]+
o0 (n-! 2¢ 2c 2c 2c

N (-1)i(=b-2ci+2cv) Tt

e(—b—ZciJrZCV)z j+2Fj+1
; (n-=p!
-b-2ci+2cv -b-2ci+2cv -b-2ci+2cv -b-2ci+2cv
LV +1, ..., +1; e2°7 |+
2cC 2c 2c 2c

e(b_ZCHZCV)ZZ

)

n (-1 (b—2ci+2cy It b—2ci+2cv b—2ci+2cv
j+2 j+l(

i (n=)! 2c 2c
b-2ci+2cv b-2ci+2cv
V;7+1,...,7+1;€2C2] /ineNAveN*
2c 2c
01.22.21.0419.01
f 7" cosh(cz) coth’(c2) d z ==
! 1)V V2 vl 11 1) mod 2 Zn:(_l)j(cw_j_lzn_j F e AV 1 Y 1; ¢?¢2
—(-1Ve nN@d-v+)mod2) y —— . ,F; (— -V, —+1, ..., —+1e )+
2 = S -y e CURP R 2
5] (o1 2an-i-l g
E(—l)"e“’zn! 2 (v+1) e‘°<‘25+"+1“i( ) (—c(1-29)7 7t 2
2 =\ S iz (n-p!

1 1 1 1
J-+2F,-+1(— (2s-1),...,—2s-1),vi—(2s-D+1,..., —2s-1) +1; e202)+
2 2 2 2

N (-1l (c(-2s+2v+ 1)L

@c(—Z stv+l) z Z

j=0 (n_j)!

1 1
j+2Fj+l[5(_23+ 2v+1, ..., E(—25+ 2v+1),
1 1
v, 5(—25+ 2v+ D +1, ..., E(_ZS+ 2v+ 1) +1; em) ineNAveN

Involving powers of cosh and power
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Involving z" cosh"(b z) coth”(c z)

01.22.21.0420.01

f 2" cosh'(b2) coth’(c2) dz==

u +1 n(-pi27-t vt
(—1)"2“(u)n!(1—umod2) — V2 -
2 (n+1)! 20 (n-j!

2Fjea(Ve o ViV L L v L @) +

n (-1l 2ttt A

%2y - iraFia(L o LV 12, L, 2 6207 +
j=0 (n_J)'
v (=Dl (cw it Zvi v VAR v
[v ](1 vmodZ)Z— J+2Fj+1(—, v = V=41, =+ @2°Z)+
3 o (n-j! 272 2

(-1l 27 ¢y it A

jr2Fjea(S s vis+ 1, L, s+ 1 @) +

n
chzZ
j=0

(n=J!
LD 2 ev-g)
eZC(v—s)zZ p— w2Fia(V=S .., V=5, Vi =S+ V+1, ., —s+V+ 10?9 ||+
i=0 -
P (-1} cv-b(u-2k) 2
(-127n! Z( ) e“v‘b““z“)”[ ](l vmodZ)Z
24k = (n-j)!

cv-bu-2k) cv-bu-2k) cv-bu-2k) cv-bu-2k) )
j+2Fj+1 'V, +1,.., — CZ)+
2c 2c 2c 2c

i j-1 i
e(b(u—Zk)+cv)z[ v](l VmodZ)Z( ) (bu-2k +cv) 2"
2 j=0 (n-p!

b(u-2k)+cv bu-2k)+cv b(u-2k)+cv b(u-2k)+cv
j+2Fj+1 \'A +1 - 2cz| 4

2c 2c Y 2c 2c
v-1 . )
{ZT:J(V) &?(ZCSrb(u_ZK))ZZ”:(—1)J (2cs—bu-2k) Tt 2 o 1[zcs—b(u—Zk) N
s=0 s =0 (n-j! 2c
2cs—-bu-2k) 2cs—-bu-2k) 1 2cs—bu-2k) 2(:2]
A +1, ..., +
2c 2c 2c
RW$bw2bZ”(1ﬂQCW—9—bw—2m”4fﬁl  (2cv-9-bu-2K
Z . J+2FJ+1 ) eeey
j=0 (n_j)’ 20

i PR

2¢ ’ 2¢ 2¢

2c(v-9) —-b(u-2k) 2c(v-9) —-b(u-2k) 2c(v—-9 -bu-2k)
: +1 +1;@2°Z] +
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n (-1 2cs+bu-2k) Tt 2¢cs+b(u-2k)
j+2 j+1[7:-

v (2cstb(u-2k)) z
Z(S)[e Z (n—j)! 2c

i=0

2cs+b(u-2Kk) 2cs+b(u-2Kk) 2cs+bu-2k)
V; +1, ..., +1; e2°2)+

2¢ n 2¢ 2¢

e U-2+2c(v-9)z Z
20 (n-j! 2c

N (=1 (b(u—2k)+20(v—s))_j_1 i [b(u—Zk) +2c(v—-9)
j+2j+1

bu-2k)+2c(v-9) bu-2k)+2c(v-9) 1
e , V) +4, ...,

2c 2c

bu-2k)+2c(v-9)
+l;e2°1) ineNAueNt AveN*
2c
I nvolving functions of the direct function, hyperbolic and exponential functions

Involving powers of the direct function, hyperbolic and exponential functions

Involving sinh and exp

Involving e ? sinh(b z) cothY(c z)
01.22.21.0421.01

1 —
fepz sinh(bz) coth’(c2) dz= 5 (1- e—ZCz)V (1+e72%%) " coth’(c2)

0Pz b+p b+p ePDz p-b p-b
F [— =y, v 1- ;—e2%?, e'zcz) - Fl{——; -V 1 ——; -2, e_zcz)
b+p 2c 2c p-b 2c 2c

01.22.21.0422.01

Y A _e—2cz’ e—2cz
Cc Cc

e2bz (1 - e—Zcz)V (1 + e"zcz)iy coth’(c Z)) b b
f ePZsinh(bz) coth’(c2) dz == i 1(— ]—

Cothv+l

(c2 v+1 v+ 3 5

2 1[ L ; coth®(c z))

2c(v+1) 2 2
01.22.21.0423.01

fe‘bz sinh(bz) coth’(c2) dz=

v+1

e2bz(1- e’zcz)v (1+ e*zcz)_y coth’(c2 (b b coth
1[ eZCZ) +

(c2 v+1 v+3
— =, v, —+ 1 —e%%? 2 1(
4b c 2c(v+1)

, L ; cothz(c z))
c 2 2

Involving powers of sinh and exp

Involving e sinh" (b z) coth’(c z)
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01.22.21.0424.01

f ePZsinh"(bz) coth’(c2) dz=

eP?(1-e72%7) (1+¢72°%) " coth’(c2) (1 - umod2)

(2

i

I

u
u

) Fl( 2p

p
—— v, v 1 — —e72%% 7207 4

p > c 2c
u-1 . b(u-2k) p+b (u-2k) _ _
(p+b (U-2k)) z _ b+ . L1 . __-2cz 2cz
-u -2cz\¥ —2cz\™ % [ z J k(Y ¢ Fl( 2 vl 2c ¢ € )
27'(1-e72°%) (1+e7%°%) coth’(c2) » (-1
= k p+bu-2Kk
(_l)u e(P-b(U-2K)z Fl(— p—b(u—zk); v, vl P—b(u—zk); _E—ZCZ’ e-207
2c 2c / Ue N*
p-bu-2k
01.22.21.0425.01
fepzsinh”(cz) coth’(c2)dz=
v—u -v v .
eP?(1-e%°%) " (1+€%°%) " coth’(c2) sinh(c2) . (p—clu_ o E(E_ ) 2er 2cz)
1 V=, =V, u+2); et —e
p—cu 2c 2\c
Involving cosh and exp
Involving e cosh(b z) cothY(c z)
01.22.21.0426.01
1 v -V
fepzcosh(b 2 coth’(c2) dz== 5(1—@‘2”) (1+e72°%)  coth’(c2)
ePb2 p-b p-b eb+P)1Z b+p b+p
Fof -——; =v,v;1- ——; =727, e—2cz) + Fofl-—— v, v;1- ——; —7207, ¢72¢2
p-b 2c 2c b+p 2c 2c
01.22.21.0427.01
(e?PZ(1- e—Zcz)V (1+ e—Zcz)_V coth’(c2)) b b
febzcosh(b 2 coth’(c2) dz= Fl(— — =y, v;1- —; —€2%%, ezcz] +
4b c c
coth”*Y(c 2) v+1 v+3 5
zFl[ 1 ; coth (cz))
2c(v+1) 2 2
01.22.21.0428.01
f e PZcosh(bz) coth’(c2) dz==
coth™*}(c2) v+l  v+3 e207(1-¢72°7) (1 +¢72%%) " coth’(c2) (b b
2F1( 1 : coth (cz)) - Fof = v, v; — +1; 7267, 7207
2c(v+1) 2 2 4b c c

Involving powers of cosh and exp

Involving e”* cosh(b z) coth”(c z)

+
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01.22.21.0429.01

fepz cosh'(bz) coth’(c2) dz==

274eP?(1-272%9)" (1+¢72°%) coth’(c2) (L-umod2) (u p p
[ u ]Fl(——; —v, v, 11— —; —¢72°7 e’zcz) +
p 2 2c 2c
, . 1= e(p+b(u—2k))zFl(_ p+b;uc—2k); vyl @; _e2c7, e—Zcz)
27U (1-e7%%%) (1+e72°%) coth’(c2) +
o K p+b(u-2k
e(P*b(u—Zk))ZFl(_ p—b(u—2k); v, vil- p—b(u—2k); _6—2017 e-2cz
2c 2c
/iue Nt
p-bu-2k
01.22.21.0430.01
f@pz cosh'(cz) coth’(c2) dz ==
eP?(1- ezcz)v (1+ €2cz)_/‘_v cosh'(cz) coth’(c2)  (p-cu 1/p
Fl( TV, ==, —(——y+2); €27, —ezcz)
p-cu 2c 2\c

Involving tanh and exp

Involving e tanh(c z) coth’(c z)

01.22.21.0431.01

pz(1 _ ,-2cz\” -2cz\V v
e (1 e ) (1+e ) coth’'(c2) Fl(—ﬂ' Ty vy 11— Ly _p2c? e—2cz)

f eP?tanh(c2) coth’(c2) dz =
2cC 2cC

p
Involving powers of tanh and exp

Involving P ? tanh¥(c z) coth”(c z)

01.22.21.0432.01

f eP?tanh¥(c2) coth’(c2) dz ==

eP?(1-e72°7) " (1+ 72°79" coth’(c 2 tanh'(c 2) ( p rer res
1 e e

p
Fol-ou—viv—p 1= — -, )
p 2c K a 2c

Involving functions of the direct function, hyperbolic and trigonometric functions

Involving powers of the direct function, hyperbolic and trigonometric functions

Involving sinand sinh

Involving sin(a z) sinh(b z) cothY(c z)
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01.22.21.0433.01

1 4 -V
fsin(a 2 sinh(b2) coth’(c2) dz == 2 i(1-e72°%) (1+e72°?) coth’(c2)

_b—i —b-ia , . —b-ia , _ _ i a— ia-b, . ia-b, _ _
el-b-iayz Fl(_ 2y, 1- 2 e 20z Zcz) elid b)zFl(_ 0y, v, 1- 20 e 2¢z 2cz)
- +

-b-ia ia—-b

(b-ia)z (_ b-ia
€ F1 2c 2c’

b-ia _ _ i b+ia b+ia _ _
Sy, v 1- i R 2CZ, e 2CZ) e(bﬂa)zFl(_ ;C Dy, ;1_ Ztc f—e 2cz’ e Zcz)

b-ia b+ia

Involving powers of sin and powers of sinh

Involving sin™(a z) sinh"(b z) coth”(c z)
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01.22.21.0434.01

f sin"(az) sinh"(b2) coth’(c2) dz==

m u 1

i 2-mu coth”l(c 2 (1-mmod2)(1-umod2) ( m)( u v+1 v+1 )
_][ _)2':1( +1; coth (cz))+
2

civ+1) 2

u

27U (1 - e—Zcz)V (1+ €—2cz)_v coth’(c2) (1 - umod 2) [ u )

a 2
WTlJ 1% /m\( imr . ia(m-2s) ai(m-29)
Z ( . ) (@T—Ea(m—ZS)z Fl( Sy vy + 1; _@—Zcz, e—Zcz) _
o M-2s 2c 2c
, imx ia(m-2s ia(m-2s
@sa(m—ZS)Z—T E (_ ( ); v, vi1l- ( ) _e—ZCZ’ e—ZCZ)) +
2c 2c
27U (1- e*zcz)v (1+ e*zcz)_v coth’(c2) (L-mmod2) [ m
m
; 2]
7] (=D bu-2Kk b(u-2k)
(U) P2z Fal - Ly yil- : _e—Zcz, e~2cz|
u-2k\k 2c 2c
(-D¢ e PU-2kz F, bu- 2k); v bu-2k 1 _e—ZCZ’ e2cz|| yomu (1_ e—ZCZ)V
2c 2c

_ 112
(1+e72°%) " coth’(c2) Z Z

2 ’

(_1)k+s( r:) ( E ) [[@mer(b(qu)ia(rTFZS))Z Fl(_ b(u-2ky—ia(m- 2s)

k=0 s=0 2c
b(u-2k)—ia(m-29)
—v,v;1- 5 P20 e‘zcz]]/(b(u—2k)—ia(m—2s))+
c
(@(aimzsnb(u-zk))z—% Fl[_ ai(m- Zs)2+ bu- 2k); 1o ai(m- 23;+ bu- 2k); _e2ez 6_202]]/
c c

—a‘a(m—25)—b(u—2k)'
- 2¢c '

(ai (m-2s)+b(u-2Kk) + ((—1)u ¢z N 29-b-2k)z Fl[

—ia(m-2s)—-bu-2k)
—v,v;1- 5 i—e 202 e‘zcz]]/(—u'a(m—Zs)—b(u—2k))+
c
((_1)u @(ia(nkzs)fb(u—zk))z—"% Fl[—ia(m_ 25)2_ b(u- Zk); v ia(m- 25)2— bu- Zk);
c c

_e 202 @ZCZ])/(ia(m—Zs)—b(U—Zk))] /imeNt AueN*
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01.22.21.0435.01

v—

jnéﬁﬁaagnwkcacmhﬁcadz=z2”%1—e“ﬂ “(1+e2”fvaﬁﬁkcashh%ca

e 2 V—u, —v

[TJ k(M 2c T2 c
2, D (k) ’
k=0

—ia(m-2k) —cu

imr_; —ia(m-2k-c i
na(m—Zk)zFl( ia( ) #; . 1(_»a(m—2k) —/.t+2); £2°7, _€2cz)

imm

oAM= Fl(éa(m—:k)—w; v, =V %(aé(m—Zk) —,u+2); £2¢2, _€2cz)
¢ c ____om (1_ eZCZ)V_I“
ia(m-2k —cu cu
- H 2—p ) m y .
(1+e CZ) Fl(—E;v—/u, -V, 5 R ”] m |coth"(c2) (1-mmod2)sinh*(c2) /; me N*
2

Involving cos and sinh

Involving cos(a z) sinh(b z) coth”(c z)
01.22.21.0436.01

1 v —
J}odaasnmbacmhﬁcadz=zZ(l—eQCﬂ(1+@4°ﬁ coth’(c2)

e-h-ia)z Fl(_ —b-ia Cy oy l— —b-ia : _£—2czl e—ZCZ) e(b—éa)zFl(_ b—ia; —v,vi1- b—ia; _e—Zcz' @—201)
2c 2c 2c 2c
- + +

-b-ia b-ia

i b+ia , . b+ia , _ _ i a— ia-b, . ia-b, _ _
eb+iarz Fl(_ vy 1- e 20z Zcz) olia b)zFl(_ 2y, v; 1- =0 e 2cz 2cz)

b+ia ia-b

Involving powers of cos and powers of sinh

Involving cos™(a z) sinh"(b z) coth”(c z)
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01.22.21.0437.01

f cos™(@z) sinh"(bz) coth’(c2) dz ==

n‘“2‘"H‘cothV+1(cz)(l—mmod2)(1—umod2) [ m]( U) c (v+1 v+1
2F 1]

m | u 1, —+ 1 cothz(cz)) +
civ+1 P > 2

27U (1 - e—Zcz)V (1+ €—2cz)_v coth’(c2) (1 - umod 2) [ u )

u
a 2
WTlJ 1 ia(m-29) ai(m-2s)
Z ( m) (efia(r'rFZs)z Fl( Ly +1 _g2¢2 (E—ZCZ) _
g m-2s\S 2c 2c
am 292 Fl(_ ia(m-29) 1 ia(m-2s) _p2ez 6_202)) .
2c 2c
27U (1- e*zcz)v (1+ e*zcz)_v coth’(c2) (L-mmod2) [ m
m
; 2]
= (=D b(u-2k) b(u-2k
( u ) (eb(u—2k)z Fl[_ Ly yil- : _e—Zcz, 6—202] _
u-2k\k 2c 2c
b(u-2k) bu-2k) v
(_1)u e—b(u—Zk)z Fl( o Y oo +1 _e—ZCZ’ e—ZCZ]) +2m-u (1_ e—ZCZ)

[u;_lJ[WTlJ bu-2k)y—ia(m-2g
(1+e‘202)_vcothV(CZ)Z ZO(_Dk(r:)(E)[[@(b(u—zk)—ta(m-zs))zFl(_ (u )—ia( )

s =V,
k=0 s= 2c
bu-2ky—-ia(m-29)
v;1l- . L —e207 e‘zcz)]/(b(u—2k)—ia(m—23))+
c
(@(aimzwb(u_mﬂ Fl[_ ai(m- 25)2+ bu- 2k); Cyi1e ai(m- Zs)2+ bu- 2k); _e2ez 6_202))/
c c

, —ia(m-2s)—bu-2k
(@i(m-29 +bu-2k)+ ((—1)u el-ia(m-29-b(u-2k)z Fl(— : ) ) -

v,
2c
—ia(m-2s) —bu-2k)
v;l- > P—e7202 e‘zcz]]/(—n'a(m—Zs)—b(u—2k))+
c
((—1)” Jam-29-b(u-2k)2 Fl[_ ia(m- 25;— bu-2 k); 1o ia(m- 25)2— bu- 2k);
c c

_e 202 @ZCZ])/(ia(m—Zs)—b(U—Zk))] /imeNt AueN*
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01.22.21.0438.01

f cos™(@az) sinh¥'(c2) coth’(c) dz==2""(1- ezcz)v_“ (1+ eZcz)_V coth’(c2) sinh*(c2)

m1 i —ia(m-2k-cpu 1 iam-2k ]
[ 2 J m | € a(m—2k)ZF1(Tﬂ,v—,u, —v; E(_$_’u+2)’ £202 _f2cz)
> (%) .
k=0 k —ia(m-2k) —cpu
-— Z’m(l—ezcz) H
ia(m-2k)—cu cu
- m ) H 2—p
(1+€°°%) coth’(c2)| m |(1- mmod2) sinh¥(c2) Fl(_? V-, -V, — ;@22 —ezcz) /;meN*
2

Involving sinand cosh

Involving sin(a z) cosh(b z) coth’(c z)
01.22.21.0439.01

1 v -V
f sin@z) cosh(b 2) coth’(c2) dz== — 2 i(1-e72°?) (1+e72%%) coth’(c2)

_b—i —b-ia , . —b-ia , _ _ i a— ia-b, . ia-b, _ _
e-b-iayz Fl(_ 2y, 1- 2 e 20z Zcz) olid b)zFl(_ 0y, v, 1- 2 e 2¢z 2cz)
- + +

-b-ia ia-b

)

i b+ia b+ia - _ —i b-ia b-ia _ _
obHia)z Fl(— ZEC Ly oyl 25 C_g2e 2cz) 2® »a)zFl(_ 22 VR L L P I 2cz)

b+ia b-ia
Involving powers of sin and powers of cosh

Involving sin™(a z)cosh"(b z) coth”(c z)
01.22.21.0440.01
f sin"(a2) cosh’(b2) coth’(c2) dz ==
N
27™U (1-€72%%) coth’(c2) Z Z

k=0 s=0

b(u—2k)—n'a(m—23)_

TV, Y,
2c

imm .
(_ l)s [[67+(b(u—2 k-ia(m-29)z Fl(

b(u—2k)—u'a(m—25)_

€2, c-zcz)] / (b(u-2k —ia(m-2s)+ [éaimzwb(um =5

2c
ai(m-2s)+bu-2k ai(m-2s)+bu-2k)
Fl[— i=v, v, 1- ; —e2¢2, e_zcz]]/
2c 2c

—ia(m—ZS)—b(u—Zk)_

@i(m-2s)+bu-2k) + e‘z Y
2c

UM (~ia(m-29-bu-2k) z
Fy
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—z‘a(m—23)—b(u—2k)_

v;l- . 2%, e‘zcz)]/(—ia(m— 29 —bu-2Kk)+
c
(@(fa(m-zs-b(u—zk))z-% Fl[_ia(m— 2s) —bu- 2k); vl u‘a(m—23)—b(u—2k);
2c 2c

—e2°7, @ZCZ]]/(E'a(m—25)—b(U—2k)))(r:)(:i) (1+e*202)7v+

m u v+1 v+1 v+1 2
2™ m || u [coth (cz)ZFl(T, 1; 5+ 1; coth (cz)) (1-mmod2) (1-umod?2)
2 )\ 2 .
civ+1
1
a
. _(u
(i 2™ (1-e72%7) (1+e72%%) V{ u )cothv(c 2 (1-umod 2)]
2

[WTIJ imz ia(m-29) ai(m-29)

Z ((_1)5 (@?ﬂ'a(ﬂkZS)ZFl( C vy + _e—ZCz’ @—Zcz) _

<o M-2s 2c 2c

eéa(m—Zs)z—"% Fl(_ia(m—Zs). oyl ia(m-2s) o267 @—Zcz))(m)) +
2c 2¢ S
u-1
1 . o (m [TJ
— [2“THJ (1-e72%%) (1+e72%9) [ m ]cothv(cz)(l— mmod 2)) Z
b 2 o U—-2K
eb(u—zk)z Fl _ b(LI—Zk); —v, v 1- b(LI—Zk); _e—ZCZ, €—2cz _
2c 2c

eb(uzk)zFl[b(u_zk); v b(u-2k) +

7o e 1 —e2¢7 eZCZ))(E)) imeNt AueN*
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01.22.21.0441.01
f sin"(a2) cosh'(c2) coth’(c2) dz==2""(1- ezcz)v (1+ eZCz)_”_V cosh*(c2) coth’(c 2)

lWTIJ o oz iam2kz Fl(—ia(m;ik)—w; vy —p—V; %(_s’a(nl—zk) a4 2); £2¢7, _Egcz)
>y en(}) +
pard k —ia(m-2k) —cu
éa(m—Zk)z—iﬂ ia(m-2k—-cu . 1 (ai(m-2k) . 2cz 2cz
e 2 Fl(T,v,—p—v,E(T—,u+2),e ,—e ) . .
- —2 (1—@ )
ia(m-2k —cu cu
Ty , u 2-p L
(1+e CZ) m |cosh*(c2) coth’(c2) (1 - mmod 2) Fl(_? v, =~V pecC —e CZ) /;imeN*
2
Involving cos and cosh
Involving cos(a z) cosh(b z) coth'(c z)
01.22.21.0442.01
1 _
fcos(az) cosh(bz) coth’(c2) dz == Z(1—e‘2°2)y (1+e‘2”) " coth’(c 2)
_bei —b-i —b-i _ _ fae ia-b iab, _ _
e-b sa)zFl(_ tha; vyl tha; —e2°7 4 Zcz) elid b)ZFl(—%; v, v 1- %; —e2%7 ¢ 202)
+ +
-b-ia ia-b
—; b-i b-i _ _ i b+i b+i _ _
e(b ia)z Fl(_z_fca; —y,v;1- Z_E:; s 2cz, e Zcz) e(bﬂa)z':l(_%; Y A %; —e Zcz’ e 2cz)
+
b-ia b+ia

Involving powers of cos and powers of cosh

Involving cos™(a z)cosh"(b z) coth”(c z)
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01.22.21.0443.01
2™V (1-e72%9) (1+¢72°%) " coth’(c2) (1 - umod?2)

f cos™(az) cosh'(b2) coth’(c2) dz==
a

1% N (M=
(l:] i 1 (m)[e_ia(WZk)ZFl[za(m 2k); vy ai(m-2Kk) o122 e_m]_
2) &3 m-2k\K 2c 2c

eta(m—zk)z Fl _ia(m_Zk); —v, v, 1- ’ia(m_2k); _e—ZCZ, 6—202 )+
2c 2c

2™V (1-e2°7) (1+€72°%) " coth’(c2) (1 - mmod 2) [ m ]

m
b 2
1= bu-29) bu-29
Z (U)[eb(u—ZS)z Fl(_ oy v 1- : _e—2cz, @—Zcz) _
o u-2s\S 2c 2c
B_b(u_ZS)ZFl(b(u—ZS); oy b(u-2s) 1 _e20z g-2ez )+
2c 2c

WTlJ[LZ_lJ bu-29)-ia(m-2k
2™ (1- 672 (1+72°%) coth’c) ). D) (T)(Z)[[e(b(“w”'a(””k”ZFl(— ( )-rat )i

k=0 s=0 2c

b(u-2s) —ia(m-2Kk)
—v,v;1- 5 i—e207 ezcz] /(b(u—25)—ia(m—2k))+
c
(B(a»'(m—ZkHb(u—ZS))zFl[_ai(m_2k)+b(u_2$); 1o ai(m—Zk)+b(u—2$); _e2ez e—zcz))/
2c 2c
) —ia(m-2k) —bu-2s9)
(ai(m—2k)+b(u—25))+(e(‘a(””k)b(“zs))ZFl{— . "
c
—ia(m-2k)—bu-29
v;1l- . P20 e‘zcz]]/(—ia(m—ZK)— bu-29)+
c
(e(ia(wzk)_b(u_ZS))ZFl[_ia(m—Zk;—b(u—zs); Cyyiio u‘a(m—Zk;—b(u—ZS); ez e—zcz))/
c c

(ia(m—2k)—b(u—25))] +

2-mU coth’*(c 2) (1—mmod 2) (1 - umod2) ( MY ( u v+l v+1 )
( m ] u zFl( , L + 1; coth (cz)) /ime
civ+1 2 )\ 32 2 2
N*Aue
N+
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01.22.21.0444.01
f cos™(az) cosi'(c2) coth’(c2) dz==2""(1- eZcz)V (1+ e2cz)_/‘_" cosh*(c 2) coth’(c 2)

m-1
[TJ —ia(m-2k)z _ _ _ = _
m e ia(m-2k) —cpu 1(-ia(m-2Kk)
Z( ) [ Y, —y—v;—[——y+2]; 27, —ezcz]+
Uk -ia(m-2k-cu 2c 2 c
eiam-2z ia(m-2K —cu 1 (ai(m-2Kk)
F [ TV, ==V —(——ﬂ+2} e%°?, —@2”] -
ia(m-2k —cu 2c 2 [

1 —p— H 2—pu m
—2"(1- £2cz)v (1+e%7) " Fl(__; ARTER ; €267, —ezcz)[ m ]cosh“(cz)
Cu 2 2 2
coth’(cz) (1-mmod2) /; me N*

Involving sin and tanh

Involving sin(a z) tanh(c z) cothY(c z)
01.22.21.0445.01
fsi n(az) tanh(cz) coth’(c2)dz== — Zia e (1- e’zcz)v (1+ e’ZCZ)fv coth’(c2)
ia ia

ia ia )
(Fl(—; 1-v,v=-11+—; —€2°, e’zcz) + g2faz Fl(——; 1-v,v=-11- —; —¢2°7 e’zcz))
2c 2c 2c 2c

Involving powers of sin and powers of tanh

Involving sin™(a z) tanh¥(c z) coth”(c z)

01.22.21.0446.01
2Mi(1-e7299) " (1+ e72°79 coth’(c 2 tanh'(c 2)

f sin"(az) tanh*(c2) coth’(c2) dz =

a

m-1

Ry . ;M-  (m—

i -1 (m) e%—éa(wzk)zFl fa(m 2k)'/1—V V- ai(m 2k)+1. _eg 2z p2cz|

4 m-2k\k 2c 2¢c

, imr ia(m-2k ia(m-2k
ena(rmzk)z—TF B ( ); —vv—wl- ( );_e—2cz’ e2¢z|| -
! 2c K K 2c

m 1 1 2
[E ]zFl(E(—u+v+ 1), 1; E(—u+v+3); coth (cz)) /imeN*

2

2-™ (1 — mmod 2) coth” (¢ 2) tanh*(c 2)

Cu—-v-1

Involving cos and tanh

Involving cos(a z)tanh(c z) coth(c z)
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01.22.21.0447.01
1 . v -v
fcos(a 2 tanh(c2) coth’(c2) dz== — 7 ie™3%(1-e72%%) (1+72%%) " coth’(c2)
a
ia ia

) ia ia
(@2“"1 Fl(——; 1-v,v-11- —; -2 e"zcz) - Fl[—; 1-v,v-11+—; -2, e"zcz))
2c 2c 2c 2c

Involving powers of cos and powers of tanh

Involving cos™(a z) tanh¥(c z) coth”(c z)

01.22.21.0448.01
2Mi(1-e7299) " (1+ e72°79 coth’(c 2 tanh'(c 2)

f cos™(a2) tanh*(c2) coth’(c2) d z ==
a

= | |
Zz“ 1 (r:)(e—fa(m—Zk)Z F:{M; H=v,v—p; M +1 _e—ZCZ’ 6_201]—
k=0

m-2k 2c 2c
es‘a(m—Zk)z Fl _Ea(m_2k); U=V, V=L 1-— la(m_2k); _e—ZCZ’ e—ZCZ _
2c 2c
2-™(1 — mmod 2) coth’ (¢ 2) tanh¥(c2) ( M 1 1 5
m 2Fl(—(—,u+v+ 1), 1; — (—u+v+3); coth (cz)) /;meN*
c(u—v-1) 2 2 2

Involving functions of the direct function, hyperbolic, exponential and a power functions

Involving powers of the direct function, hyperbolic, exponential and a power functions

Involving sinh, exp and power

Involving z" e % sinh(a + b z) cothY(c z)
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01.22.21.0449.01

fz” ePZsinh(a+ bz coth'(cz2)dz==

1 v N (-1)i (=b+ p+cv) Tt —b+p+cv
—(=1)Vn! —e<‘b+p+°")z‘a[X)(l—vmodZ)Z , 2 ,-+1[7,
2 2 i (n—=)! 2c
-b+p+cv  -b+p+cv -b+p+cv \
LV +1, ., — 41 e2°2]+ea+(b+p+°")z v [(1=vmod2)
2c 2c 2c 3
n (-1l (b+ p+cv)’j’1z"‘j b+p+cv b+p+cv b+p+cv b+p+cv
Z j+2Fj+1[ ) ey , 'V, +1,..., ——+1; @202 —
o0 (n—j)! 2c 2c 2c 2c
17 j i1 0]
22: (v) e(_mmzmz_ai(—l) (-b+p+2cy) z")
s=0 S =0 (n-j!
-b+p+2cs -b+p+2cs -b+p+2cs -b+p+2cs
i+2Fjs1 — v +1, ..., ——— +1; %%+
2c 2c 2c 2c

n (-1 (-b+ p+2cv-9) A (—b+ p+2c(V—9
jrebjpr| ——m———— .

o~bpr2c(v-9)z-a Z
o0 (n=)! 2c

-b+p+2c(v-9 -b+p+2c(v-9 -b+p+2c(v-9
Vi +1, ., —————————— + 1, %% |+
2c 2c 2c

v-1 P .
1z n (-1l (b+p+2cy Tt [b+ p+2cs b+p+2cs
j+2j+1 ’

v +(b+p+2cs) z
Z(s)[“a Y -

0 ic0 2c 2c
b+p+2cs b+p+2cs
(Y ——— [ ——
2c 2c

_1] oy il B
a+(b+p+2c(v-9) z C ( 1) (b+ p+20(v S) z" = b+ p+2C(V S
€ . R T (e
=0 (n-)! 2c

b+p+2c(v—9 b+p+2c(v—9 b+p+2c(v—9
LV +1 —+1;e2cz] ineNAveN*
2c 2c 2c
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01.22.21.0450.01

fz” ePZsinh(bz) coth'(c2) dz==

v n (-1 (~b+ p+cv) it -b+p+cv -b+p+cv
j+2Fj+1 ’
[ 2c 2c

1
_ (—1)"[ v ]n! 1- vmod 2) —@(*b+p+cv)z .
’ 2 [ ; (n—J!

_ _ n (_1l -1 _n-j
v b+ p+cv+1l b+ p+cv+1; e2°z]+e(b+p+°">zz( D)b+p+cyy 2
2c 2c iz (n=j!

b+p+cv b+p+cv  b+p+cv b+p+cv
j2Fj+1 LV, +1,..., ————— +1; 2| +
2c 2c 2c 2c

1 v :
 —1Vn! ( ) _br2cipz e ,
2 Z ] Z 2C 2c

v-1 .
2] n (-1l (=b+2ci+p Tt -b+2ci+p  -b+2ci+p
. j+2 j+l(
i=0 =0 (n=)!
_ i _ i n (—1)i i -i-1 n-j
v b+2C|+p+1,..., b+2CI+p+1;eZCZ]+e(b+2Ci+p)ZZ( D)(b+2ci+p) z
2c 2c j=0 (n_J)'

b+2ci+p b+2ci+p b+2ci+p b+2ci+p
j+2Fj+1[ ) ey A +]_, +1, QZCZ)_

2c 2c 2c 2c

e(—b—20i+p+2cv)zZ

n (1)) (=b-2ci+p+2cv) it -b-2ci+p+2cv
j+2 j+l(

o0 n-p! 2c
-b-2ci+p+2cv  -b-2ci+p+2cv -b-2ci+p+2cv
Vi +1,..., +1;@202 +
2c 2c 2c

e(b—20i+p+25v)zz
2c

n (-1l (b-2ci+p+2cv) Tt [b—20i+p+20v
s (n— J)' j+20j+1

b-2ci+p+2cv  b-2ci+p+2cv b-2ci+p+2cv
v +1,.., ———— 4+ 1:%%?||ineNAvVeENT'

2c ’ 2c 2c
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01.22.21.0451.01

f 2" ePZsinh(b2) coth’(c2) dz ==

+1 n

1 (-l 2cvy It i
—(=1VnYH|- _ezcvzz 2PV o ViV L L V1 6?0 -
2 n+ 1! i (n—j!
n (-1} ¢yt v
Vet [ Fa(l o LV L2 2 ezcz)—ec"z[ v )(1—vmod2)
5 (- 2

" (-1 (v 2]

v v v v v
_ ,—+2Fj+1(—, ey = V= +1, =+ 1 ezcz)+e‘2b*°")z v [(A=vmod?2)
= - 272 2 2 5
n (-1 2b+cvy Tt A 2b+cv 2b+cv  2b+cv 2b+cv
- j+2Fj+1 Y eeey , Vv, +1, ..., +1; GZCZ -
20 n-j! 2c 2c 2c 2c
[%J v n (-1l 2cs) itz
Z (S) echzZ . i2Fjea(S o s Vis+ 1, L, s+ 1 %0 +
=1 i—0 (n-p!
" (-1 @2c(v-9) 2
eZC(v—s)zZ - r2Fisa(V=s .., V=S Vi =s+V+1, ., —s+v+ 1 &%) |+
j=0 (n_J)!
l% v n (-1 2b+2cy it b+cs b+cs b+cs b+cs
Z (s) eZ(b+cs)zZ . iv2Fisa . LV +1, ..., +1; e2°2)+
= =y (n-=p! c c c c
n (-1 2b+2c(v—9) "t
(EZ(b+c(v—s))zZ : j+2Fj+1
j=0 (n_J)'
b+c(v-9 b+c(v-9 b+c(v-9 b+c(v-9
oV +1,..., ————— + 1 *°%[|ineNAveNt
c c c c
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01.22.21.0452.01

f 2 e PZsinh(b2) coth’(c2) dz ==

+1 n

1 (-1i @2cv) it
—((=1¥nYH +e2°"zz : r2Fiaa(Ve o vivad, L v 1 e +
2 (n+ 1! i (n—j)!
n (-1l 2t v
Vet [ Fa(l o LV L2 2 e2°2)+e°"z( v )(1—vmod2)
L (- 5
n (-1l (cvy -tz v VAR v v
—_— ,—+2Fj+1(—, e = V=41, —+ 1 ezcz)—e‘c"‘Zb)z( v )(1—vmod2)
R GEL 272 2 2 5
n (-1 (cv-2b) It A cv-2b cv-2b cv-2b cv-2b
Z - j+2Fj+1 Y eeey , Vv, +1, ..., +1; GZCZ +
20 n-j! 2c 2c 2c 2c

v n (-1} 2cy it
Z (S) echzZ — i2Fjea(S o s Vis+ 1, L, s+ 1 %0 +
j=0 (n_ ])

" (-1 @2c(v-9) 2
eZC(v—s)zZ - r2Fisa(V=s ..., V=S Vi =s+V+1, .., —s+Vv+ 1627 |-
j=0 (n_J)!
[% N ) Sl e
v (1)) (2cs-2h) z) cs-b cs-b cs-b cs-b
Z( ) eZ(CH’)ZZ : iv2Fisa s LV +1, ..., +1; e2°2)+
pore S i (n—j! C C C c
n (-1 @cv-95-2b) A
rEZ(C(V_S)_b)ZZ . j+2Fj+1
j=0 (n_J)!
c(v-9-b c(v-9-b c(v-9-b c(v-9-b
[ oV +1,...,7+1;e2°2]] ineNAveN*
c c c c
Involving powers of sinh, exp and power
Involving z" e % sinh"(b z) coth”(c z)
01.22.21.0453.01
fz” ePZsinh"(bz) coth’(c2) dz=
u v n (=) (p+cvy it p+cCv
(—1)"( u ] n!(1-umod?2) e(p+c")z[ v ](1—vmod 2) . j+2Fj+1( ,
2 2 =0 (n-j!
12
p+cv  p+cv p+cv 2

ceey A +1, ..., +1; eZcz)_'_ Z (V) e(Pr2csz
2c 2¢c 2¢c s

s=0
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n (=i (p+2cy it p+2cs p+2cs p+2cs p+2cs
. ,—+2Fj+1( LV +1, ..., +1; ezcz)+
i (n—)! 2c 2c 2c 2c
(pr20-9)2 N (-1)i(p+2c(v—9)it I p+2c(v—79) p+2c(v-9)
€ N\ j+2Fj+1 1 ey 1 Yy
=0 (n-p! 2c 2c

+2c(v-9) +2c(v-9) i\
pr2cv-y o pr2ov-9 ]] () +caroen
2c 2c 2

l v n j R4
D' (p+bu-2k +cv) ) +bUu-2k +cv
Z(_l)k(u) e(p+b(u_2k)+cv)z[v](l—VmOdZ)Z p . j+2Fj+1[p ’
s k 2 (n—j! 2¢

i=0

p+bu-2k) +cv p+bu-2k +cv
Vv, +1
2c 2c

+bUu-2k)+cv
ID—+1; e2°2]+
2c

p-bu-2k +cv

n (-1 (p—bu-2Kk +cv) Itz
j+2Fj+1[ 2c

\'
(_1)u e(pb(uzk)Jrcv)z( v ](1_ vmod 2)2 .
2 =0 (n—-j!

p-bu-2k +cv p-bu-2k +cv L p-bu-2k +cv
; +

LV, +1; 27|+
2c 2c 2c

p+2cs—bu-2k)

n (-1 (p+2cs-bu-2k) Tt
j+2 j+1[

& v 2cs-b(u-2K
£(Pr2es-b(U-2k)z
;:(S) Z (n—j!

=0 2c
p+2cs—bu-2k) p+2cs—bu-2k) p+2cs—bu-2k)
,V, +1, ..., +1;
2c 2c 2c
n (-1 (p-bu-2Kk +2cv—s) Tt

EZCZJ + e(p—b(u—zk)+20(v—s))zz :
(n-pn!

i=0

p-bu-2k+2c(v-y9) p-bu-2k+2c(v-y9)
v

.y

ioFi
j+2 ]+l[ 2¢ 2¢

—-bu-2k)+2c(v-9) —-bu-2k +2c(v-9
P +1, ..., P +1 ezu] +
2c 2c

= ' S
ZZ: e(pﬁcsw(uizk))zz”:(—l)'(p+2cs+b(u—2k)) ") e p+2cs+bu-2k)
S Y j+2j+1 2 ’
0 =0 (n-pn! c
p+2cs+bu-2k) p+2cs+bu-2k) p+2cs+b(u-2k)
v +1,..., +1;e2”]+
2c 2c 2c
) Sl
e(p+b(u—2k)+20(v—s))zi(_1)J (p+bu-2k +2c(v-9) ' 2% s
A j+27j+1
j=0 (n_])!
p+bUu-2k +2c(v-y9) p+bUu-2k +2c(v-y9) p+bUu-2k +2c(v-y9) 1
Y ey , vV, +1,
( 2c 2c 2c

\
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Involving cosh, exp and power
Involving z" e % cosh(a+b z) cothY(c z)
01.22.21.0454.01
fz“ ePZcosh(a+ bz) coth'(c2) dz==
1 v n (-1l (=b+ p+cv) Ttz -b+p+cv
~(=1'n! e(_b+p+cv)z_a(v](l—VmOdZ)Z P _ (42 j+1($ o
2 2 = (n-! 2¢c
-b+p+cv -b+p+cv -b+p+cv Y
P LV P +1, ..., L+l; e2°2)+@a*(b*p*°")z[ v)(l—vmod2)
2c 2c 2c 3
n (-1l (b+ p+cv)‘j‘1z"‘j b+p+cv b+p+cv  b+p+cv b+p+cv ves
- j+2 j+1[ v, +4 .., — N4 ]+
20 n-)! 2c 2c 2c 2c

7] v N (-1)i(-b+p+2cs Tt

Z( )e(—b+p+2<:s)z—az

i j=0 (n-p!

-b+p+2cs -b+p+2cs —-b+p+2cs -b+p+2cs
j+2F et P i v, P +1, ..., p7+1' eZcz)_'_
2c 2c 2c 2c

(fb+p+20(v—s))z—azn: (-1 (-b+p+2c(v- S))ijil Zv (_b"' p+2c(v—-9
e F. .
=0 (n-)! bzt 2¢c

-b+p+2c(v-9 -b+p+2c(v-9
v, +1

-b+p+2c(v-9
Vv, ey, ————————— +1: 2|+
2cC 2c 2c

lZT: v €a+(b+p+2(:s)zzn:(_l)j (b+ p+2CS)_j_1Zn_j. . b+p+ZCS b+p+205
s j+2rj+1

s=0 =0 (n-p! 2c , 2c
b+p+2cs b+p+2cs
Vv, ————+1, .., ———— +1; 2%+
2c 2c

e (0rpr2c(v-9)z Z
s (n=)! 2¢

n (-1 (b+p+2cv-s) Tt b+p+2c(v-9
j+2 j+1(—

b+p+2c(v—-9 b+p+2c(v—-9 b+p+2c(v-9
P v P +1, ..., p—+1;e2°z]] ineNAveN*

2c Y 2c 2c
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01.22.21.0455.01

f 2" eP?cosh(b2) coth’(c2) dz ==

v n (1) (=b+ p+cy Tt —b+p+cv —b+p+cv
j+2 j+1[

1
—(—1)“[ ]n!(l—vmodZ) e brprevz e
2 3 ;; (- 2¢ 2¢

_ _ N (_1i -1 n-
v b+p+cv+L“” b+p+cv+xenj+émWwﬂ§:(1)m+p+cw b
2c 2c iz (n=j!
b+p+cv b+p+cv  b+p+cv b+p+cv
2 J-+1[ e LV +1,..., ——+1; eZCz] +
2c 2c 2c 2c
1 7] v n (-1l (-b+2ci+p Tt —b+2ci+p —b+2ci+p
Z(=1'n! Z() e(fb+2ci+P)ZZ j+2 j+1( Y ey ,
2 o s (n- ! 2¢ 2¢
_ i _ i n (—1)i i -i-1 n-j
v b+2C|+p+1,..., b+2CI+p+1;eZCZ]+e(b+2Ci+p)ZZ( D)(b+2ci+p) z"
2c 2c j=0 (n_J)'
b+2ci+p b+2ci+p b+2ci+p b+2ci+p
i+2Fjs1 e LV +1,.., ———— + 1 %°%| +
2c 2c 2c 2c

e(—b—20i+p+2cv)zZ

n (1)) (=b-2ci+p+2cv) it -b-2ci+p+2cv
j+2 j+l(

o0 (n=)! 2c
-b-2ci+p+2cv  -b-2ci+p+2cv -b-2ci+p+2cv
Vi +1,..., +1;@202 +
2c 2c 2c

e(b—20i+p+25v)zz
2c

n (-1l (b-2ci+p+2cv) Tt [b—20i+p+20v
& (n— J)' j+20j+1

b-2ci+p+2cv  b-2ci+p+2cv b-2ci+p+2cv
v +1,.., —————— 4+ 1: %% /ineNAvVeN"

2c ’ 2c 2c
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01.22.21.0456.01

f 2" ePZcosh(b z) coth’(c2) dz==

1 +1 n (-1l cvy Tt
~(-1"nY +e2°vzz( y 2oy
2 (n+ 1! i (n—j)!

r2Fiaa(Ve o vivad, L v 1 e +

" (1)) o)t 2

c

v
oty ) _ iaFia(l o LV 12, 2 e2°2)+e°“[ !)(1—vmod2)
i (n—=j! 2
n (-1l (cvy -tz v VAR v v
— 2 ,—+l(—, e S Vo —+1, =+ 1 ezcz)+e‘2b*°")z( v )(1—vmod2)
= - 272 2 2 >
n (-1 2b+cvy Tt A 2b+cv 2b+cv  2b+cv 2b+cv
- j+2Fj+1 Y eeey , Vv, +1, ..., +1; GZCZ +
20 n-j! 2c 2c 2c 2c
[%J v n (-1l 2cs) itz
Z (S) echzZ . i2Fjea(S o s Vis+ 1, L, s+ 1 %0 +
=1 i—0 (n-p!
" (-1 @2c(v-9) 2
eZC(v—s)zZ r2Fisa(V=s .., V=S Vi =s+V+1, ., —s+v+ 1 &%) |+
- (n—-J)!
j=0
l% v n (-1 2b+2cy it b+cs b+cs b+cs b+cs
Z (S)[ez(b*cs)zz — iv2Fisa . LV +1, ..., +1; e2°2)+
= =y (n-jH c c c c
n (-1l @2b+2c(v-s) A
(EZ(b+c(v—s))zZ : j+2Fj+1
j=0 (n_J)'
b+c(v-9 b+c(v-9 b+c(v-9 b+c(v-9
oV +1,..., ————— + 1 *°%[|ineNAveNt
c c c
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01.22.21.0457.01

f 2" e PZcosh(b 2) coth’(c2) dz =

1 1 n (-1l 2cvi-t i
—((=1¥nYH +e2°"zz : r2Fiaa(Ve o vivad, L v 1 e +
2 (n+ 1! i (n—j!

" (1)) o)t 2

eZCZVZ

\
iwaFisa(L o Lv+ 12, ., 2 2259 +e°“[ !)(1—vmod2)

L (- :

n (-1l (cvy -tz v VAR v v
—_,—+2Fj+l(—, [PPTE v e [——— ezcz)+e‘°"‘2b)z( v )(1—vmod2)

= - 272 72 2 5

n (-1 (cv-2b) It A cv-2b cv-2b cv-2b cv-2b

Z - j+2Fj+1] Y eeey , Vv, +1,..., +1; GZCZ +

20 n-j! 2c 2c 2c 2c

v n (-1} 2cy it
Z (S) echzZ — i2Fjea(S o s Vis+ 1, L, s+ 1 %0 +
j=0 (n_ ])

" (-1 @2c(v-9) 2
eZC(v—s)zZ - r2Fisa(V=s .., V=S Vi =s+V+1, ., —s+v+ 1 &%) |+
j=0 (n_J)!
v (-1’ (2cs-2b) z) cs-b cs-b cs-b cs-b
Z (s) eZ(CH)ZZ : iv2Fisa . LV +1, ..., +1; e2°2)+
e i n-j! c c c c
n (-1 2cv-95) -2b)
2(c(v—-9-bz . .
(4 ]Z(; Y J+2FJ+1
c(v-9-b c(v-9-b c(v-9-b c(v-9-b
[ oV +1,...,7+1;e2°2]] ineNAveN*
c c c c
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01.22.21.0458.01

1 v+1
fi‘ eP?cosh(c2) coth’(C2) d z== 5(—1)%“’*““[ v+l )n! (1-(v+1)mod2)
2
n (-1l (prcv)y it p+cv p+cv p+cv p+cv
Z i+2 ’+1( ) e Y +1, ..., +1 e2°2)+
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Involving powers of cosh, exp and power

Involving z" e * cosh"(b z) coth”(c 2)
01.22.21.0459.01
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Involving functions of the direct function, hyperbolic, exponential and trigonometric functions

Involving powers of the direct function, hyperbolic, exponential and trigonometric functions

Involving sin, sinh and exp

Involving e ? sin(a z) sinh(b z) cothY(c z)

01.22.21.0461.01
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Involving powers of sin, powers of sinh and exp

Involving e % sin™(a z) sinh"(b z) coth”(c z)
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01.22.21.0462.01
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01.22.21.0463.01
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Involving cos, sinh and exp

Involving eP* cos(a z) sinh(b z) coth”(c z)

01.22.21.0464.01
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Involving powers of cos, powers of sinh and exp

Involving e”* cos™(a z) sinh"(b z) coth”(c 2)
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01.22.21.0465.01
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01.22.21.0466.01
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Involving sin, cosh and exp

Involving e ? sin(a z) cosh(b z) coth(c z)

01.22.21.0467.01
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Involving powers of sin, powers of cosh and exp

Involving eP % sin™(az)cosh"(b z) coth”(c z)
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01.22.21.0468.01
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01.22.21.0469.01
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Involving cos, cosh and exp

Involving e ? cos(a z) cosh(b z) coth¥(c z)

01.22.21.0470.01
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Involving powers of cos, powers of cosh and exp

Involving e”* cos™(a z) cosh" (b z) coth’(c z)
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01.22.21.0471.01
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4+ o-m-u (1 _ @—ZCZ)" (1 + e—Zcz)“’

ai(m-2k +p
m |<2] £PHb(U-29)2 Fl(_w- y oy 1o PRU29 . 2cz (202)
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@(ai(m—2k)+p+b(u—25))zF:L _ S,V 1- :
2c 2c

-v,v;1-

e?¢?, ezcz]]/(—u' am-2k +p+bu-2s9)+
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coth’(c2)
(1-mmod?2)
1-umod2) /;meN* AueN*
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01.22.21.0472.01

f eP?cos™(az) costt'(c ) coth’(c2) dz==2""(1- eZcz)V (1+ eZCZ)_’H coth’(c2) cosh*(c 2)

[ =i - - -1 p—
(T)[[Cm—famzk))zpl[ ia(m 22k)+ p c“;v’ —U-V; E[M _#+2); £2°7, _ezcz])/
c

1

7

—

Nl

2 c

T
o

) ai(m-2k+p-cu
(—rza(m—2k)+p—c,u)+[e('°”(m‘2k)+p)ZFl( 5 TV, —f -V,
c

1(a12(m—2k)+p

5 —;1+2]; €%°?, —ezcz]]/(an'(m—Zk)+ p—cu)]+

c

1 v —pu=v m p-cu
———— 27MeP(1- %% (1+€%°%) [ m ]cosh"(cz) coth’(c2) Fl[—; AT
p-cu 2 2c

1/p
5(— —u+ 2); e%°? _ezcz) (1-mmod?2) /; me N*
c

Involving sin, tanh and exp

Involving e sin(a z) tanh(c z) coth'(c z)

01.22.21.0473.01

f eP?sin(az) tanh(cz) coth’(c2) dz ==

1 e%+(—xa+p)zFl(_ —x'a+p; 1y, vy—11- ﬂ; —e 22 e—Zcz)
-2cz\’ —2cz\7V v 2c 2¢c

—(1-e72°%) (1+e72°%) coth’(c2) +

2 —ia+p

1 . ;
e—;(ur)+(xa+p)z Fl(_ E;T:p; Tovy-11- szzp; _e_zczy e_zcz)

ia+p

Involving powers of sin, powers of tanh and exp

Involving e # sin™(a z) tanh¥(c z) coth”(c 2)
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01.22.21.0474.01

1 y—, -y m
fepz sin"(az) tanh¥'(c2) coth’(c2) dz== — 2™ eP? (1 - £72°%) g (1+ e’zcz)“ [ m ] coth’(c2) tanh*(c 2)
p 2

p p V- —v
Fl[—z—; u—v,v—p1- 2—; —e72¢7, e-zcz) (1-mmod2) + 2™ (1- e72¢?) . (1+ e‘zu)” coth’(c2)
c c

[leJ . eT+(pﬂ‘a(nm2k))zF1(_ p—»‘a2<r;k2k); f=v, V= 1 p—ia;:FZK); —e2c2 e—Zcz)
tanh¥(c 2) Z (—1)k( ) +
= K p—ia(m-2Kk)
. imnm . .
e(as(m—Zk)+p)Z—T Fl(_ as(m;ik)ﬂ); L=, v -1l as(m;ik)w; _e_2cz, e—2cz
/;meN*
ai(m-2k +p
Involving cos, tanh and exp
Involving e # cos(a z) tanh(c z) coth"(c z)
01.22.21.0475.01
1 _
fepzcos(az) tanh(c z) coth’(c2) dz == E(l—e‘zcz)v (1+e72%%) " coth’(c2)
i —iatp, .4 —iatp. - ; iatp, : iatp_ -
el xa+p)Z|:l(_ EZc ,1_‘,,‘,_1'1_‘2_(:’_@ 2cz 4 2cz) e(xa+p)z|:l(_‘zc ,1_1,’1,_1,1_‘2(: C_e72%7 Zcz)
+
—ia+p ia+p

Involving powers of cos, powers of tanh and exp
Involving eP* cos™(a z) tanh*(c z) coth”(c z)
01.22.21.0476.01

1 y—, -y m
fepz cos"(a2) tanh''(c2) coth’(c2) dz= — 2 MeP?(1- 2% . (1+ e’zcz)“ [ m ] coth’(c2) tanh*(c 2)
p 2

p p v— —v
Fl[—z—; U=V, V=, 1— —; —e 22 e-zcz) (1-mmod2) +27™(1- e 2% K (1+ e‘zu)” coth’(c2)
c
_ p-ia(m-2k) p-ia(m-2k)

2c
m-1 .
|~ e(P-iam-2k)z Fl( RV Ra: e PSS @—2oz)

tanh*(c2) Z (r:) +

P p-ia(m-2Kk)
e(ai(m—Zk)+p)Z|: _aé(m—Zk)+p; L=V, V= 1- aé(m—Zk)+p; _e—ZCZ' @—ZCZ
1 2c 2c .
/imeN
ai(m-2Kk +p

Involving functions of the direct function, hyperbalic, trigonometric and a power functions

Involving powers of the direct function, hyperbolic, trigonometric and a power functions
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Involving sin, sinh and power

Involving z" sin(a z) sinh(b z) coth"(c z)

01.22.21.0477.01

fz” sin(az) sinh(b2) coth’(cz) dz ==

1 , v n (-1l (-b-ia +cv Tt —ja-b+cv
—i(—l)"n! _e(—b—sa+cv)z v (1-vmod?2) : i+2Fje1 e
4 2 i (n—)! 2c
—ia-b+cv —ia-b+cv —ia—-b+cv ) \
LV +1, .., ———— 41 2O 4 e PHAreVZ (1 —vmod 2)
2c 2c 2c 3
n (1) (~b+ia+cv) Tt ia—b+cv ia—b+cv ia-b+cv
- j+2Fje1 WV +1, ...,
0 n-)! 2c 2c 2c
ia-b+cv , v n (-1l (b—ia+cv Tt
- 41 ezcz]+e(b‘a*cv)z[v](l—vmodZ)Z .
2C 5 j=0 (n_J)'
—ia+b+cv —ia+b+cv —ia+b+cv —ia+b+cv
i+2Fje1 Vs LV +1, ..., ——— +1; %% -
2c 2c 2c 2c
, v n (-1l (b+ia+cv itz
e(b”a”c")z( v ](1—vmod 2)2 _
2 i=0 (n—j)
ia+b+cv ia+b+cv  ia+b+cv ia+b+cv
iv2Fjs1 LV +1,..., —————— +1; %°7| -
2c 2c 2c 2c

1= n j ; “i1 ;
v , (-1 (-b-ia +2cy9 z] -ia-b+2cs
E (s)[e(—b—sa+2cs)z§ j+2Fj+l( e

e 20 (n=j! 2c
—-ia—-b+2cs —-ia—-b+2cs —-ia—-b+2cs
LV +1,.., ———— + 1. 2%+
2c 2c 2c

e(—b—é a+2c(v-9)z Z

n (-1l (-b-ia+2cv-9) Tt [—n’a—b+20(v—s)
j+27j+1 .

= (n=)! 2¢
—ia-b+2c(v-9 —ia-b+2c(v-9 —ia-b+2c(v-9
LV +1, ..., + 1 e2°?|]|+
2c 2c 2c
= N (~1)(~b+ia+2ce It ia—b+2cs ia—b+2cs
Z (V) E(—bﬂ'a+2cs)zz oF 1(
+2Fjs )
< \S o n-j! e 2c 2c
ia-b+2cs ia-b+2cs
vV, ——— 41, ..., ———— +1: &°%?| +
2c 2c

n (-1l (-b+ia+2cv-9) 1 [u’a—b+20(v—s)
jrebjp| ———————

e(—b+£ a+2c(v-9)z Z
i—0 (n=)! 2cC
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ia-b+2c(v-9) ia—b+2c(v-9 ia—-b+2c(v-9
VA +1, .., ———— 4+ 1: 27|+
2c 2c 2c
=) n(-Di(b-ia+2ce Tt —ia+b+2cs —ia+b+2cs
Z (V) e(b-ga+2cs)zz oF 1(
w2oFis )
S \S e (n-j! e 2c 2¢
—-ia+b+2cs —-ia+b+2cs
v, +1, ..., +1; %%+
2c 2c
NN _g) - _ _
@(b_éa+2C(V_s))ZZ”:( 1! (b-ia+2c(v-9) z" o [ ia+b+2c(v-9
. j+25j+1 1o
=0 (n-p! 2c
—ia+b+2c(v-9 —ia+b+2c(v-9 —ia+b+2c(v-9
A +1, ..., +1; e2cz|| =
2c 2c 2c
2 n (-1l (b+ia+2cs iat+b+2cs ia+b+2cs
Z(V) e(b+s‘a+2(:s)ZZ oF 1(
w2oFis )
Sils “ (n-j! e 2c 2¢
ia+b+2cs ia+b+2cs
vV, —+1,...,, ——+1; Pt
2c 2c

n (-1 (b+ia+2cv-g) Tt ia+b+2c(v—y9
j+2 j+l(

e(b+i a+2c(v-9)z Z
i=0 (n-j! 2¢

ia+b+2c(v-9 ia+b+2c(v-9 ia+b+2c(v-9
vV +1,...,—+1;e2°2) ineNAveN*

2c ’ 2c 2c

Involving powers of sin, powers of sinh and power

Involving z" sin™(a z) sinh" (b z) coth' (c z)
01.22.21.0478.01

u m
fz“ sin"(a2) sinh“(bz) coth’(c2) dz = (-1)" n! ¥ 2”“*( u ][ m ](1— umod 2)
2 2
2t n (-1l cvy 2
+e2°VZZ : r2Fjaa(V o iV L, L vt 1 @) +
(n+1)! 20 (n-j!

(1-mmod?2)

" (-1} oyt 2
eZCZVZ W j+3Fj+2(11 vy 1, V+ 1, 2, ey 2, €2CZ) +

=0
) o
ecvz[ N (-1 (cwy 2 v vV Vv

v 2cz
(1—vmod2)§Tj+sz+1(E, E v; §+1' E+1' e )+

NI <
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n (-1} (2cy It
j2Fjsa(s . s Vvis+1, L, s+ 1?9 +

5ol

1 =0 (n—)!
" (-1 @2cv-9) 2
eZc(v—s)zZ _ ir2Fisa(V=S ., V=S Vi —s+V+1, L, —s+V+ 1 e?%F)
(n-j!

i=0

%]

m imnm X
]n!(l—umodZ) Z (-1)"( k) ez e(CVta(nFZk))z(
k

2 \%
v
=0

](1—vmod2)

(_1)V E'U 27YTFU (
2

Nl C©

(-1} (cv-ia(m-2k) 2] cv-ia(m-2k)

n
& (n _ ])' j+2 1+1[ 2¢
cv—ia(m-2Kk) cv—ia(m-2Kk) cv—ia(m-2Kk)
v +1, ..., ———— 41 2%+
2c 2c 2c
7 n (-1 2cs—iam-2k) Itz 2cs—ia(m-2Kk)
Z(V) e(2cs—s‘a(m—2k))zz oF, 1( j
. + + ’
=0 S =0 (n=p! 2¢c
2cs—ia(m-2k) 2cs—ia(m-2Kk) 2cs—ia(m-2k)
,V, +1, ..., +
2c 2c 2c
N —9)—j _ =11 n-j
J2Cv-9-iaim 2k)z N (-D!2c(v-9) —ia(m-2k)) ) ;.
. j+2rj+1
j=0 (n_])!
2c(v—-9) —ia(m-2Kk) 2c(v—-9) —ia(m-2Kk)
2c 2c Y

2c(v—-s) —ia(m-2Kk) 2c(v—-s) —ia(m-2Kk)
+1 +1; ezcz] +

2¢c 2¢c

n (-1 @i(m-2k) +cv) Tt

ia(m-2Kk) +cv

Lim . v
e 2imT e(a‘(m"2k)+cv)z[!](l—vadZ)Z : j+2Fj+1[
2 Q0 (n-p! 2c
ia(m-2Kk) +cv ita(m-2Kk) +cv ia(m-2Kk) +cv
v +1, .., ———— +1: %%+
2c 2c 2c
7] n (-1 (@i(m-2Kk +2cs) It ia(m-2Kk +2cs
Z (V) e(ag(m—zk)+2<:s)zz j+2Fj+1[
S \S P (n-j! 2¢c
ia(m-2k)+2cs ia(m-2k)+2cs L ia(m-2k)+2cs
vy A +4, ...
2c 2c 2c
n (_N(ai(m_ el on-j
e(ax‘(nkzk)Jch(v—s))zZ( 1) @i(m-2k)y+2c(v—-19) z" e
A j+2Fj+1
j=0 (n_])!

ia(m-2Kk)+2c(v—19)

+

1; e2°z]+

+1; e2°z]+

+1,

ita(m-2K) +2c(v—9) ita(m-2K) +2c(v—19)

2c
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ooy

ia(m-2k)+2c(v—9) m
+1; e2°z] + =1V Z‘m‘“( m )n!
2c 2

2] -
a-mmod2) Y (-1 (| ]| [ecvouzns
i=0

(1—vmod2)Z Y

[v] n (-Dicv-bu-2i) Tt
v 2,

cv-bu-2i cv-bu-2i cv-bu-2i cv—-bu-2i)
\'A +1 _—

(] IEERRS]

2 J+l( 2c 2c 2c 2c

] n (-1 2cs-bu-2i) Tt [2cs—b(u—2i)
j+2j+1 -

: v (2cs-b(u-2i)z
3o eereene g e .

s=0 j=0

2cs—-bu-2i) 2cs—-bu-2i) 2cs—bu-2i)
LV +1,.., ———— 4+ 1: %%+
2c 2c 2c

n (-1 2c(v-9 -bu-2i) "t

e(Zc(v—s)—b(u—Zi))z '+2F'+1
JZO (n-j! e
2c(v—=9 -bu-2i) 2c(v—=9-bu-2i)
) eeey , V.
[ 2c 2c

2c(v—-9) —-bu-20) 2c(v—-9) —-bu-2i)
+1 +1; eZCZ] +
2c 2c

N (—1)(bu=-2i)+cv Tt [b(u—2i)+cv
j+2j+1

N . v
e 2" e(b(”‘z')”c")z( v ](1—vmod Z)Z _
2 i (n-j! 2c

bu-2i)+cv  bu-2i)+cv bu-2i+cv
: +1 7+1;ez°z]+

e v, 7 e
B - iy 2 i
i(v) Q(ZCyb(u—zi))zi(_l)J (2cs+bu-2i) 2! ” j+1[2C5+|O(U—2l)
s=0 S j=0 (n_j)! 2C
2cs+bu-2i) 2cs+bu-2i) 2cs+bu-2i)
» Vi +1, .., 74-1;@2(:2)4_
2c 2c 2c
) ) I
@(b(u_zwc(v_s))zzr‘:(—l)' (b(u=2i)+2c(v-9) z) e
_ j+2rj+1
j=0 (n_J)!
bu-2i)+2c(v-9 b(u-2i)+2c(v-9
Y eeey , V.
2c 2c

3 eeey

b(u-2i)+2c(v-9 bu-2i)+2c(v-9
+1 +1; eZcz] +
2c 2c

1; ezcz]+
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Elen
(=1V U2 muny Z Z

(= 1) ( m) ( u ) o3 T e(—ia(m—zk)—b(u—zi)+cv)z(
k)i
i=0 k=0

](1—vmod2)

NI <

Z”: (=Dl (~ia(Mm=2k —bUu=-2i)+cv itz [—ﬁa(m—Zk)—b(u—Zi)+cv
j+2Fj+1
2c

j=0 (n_j)!

—ia(mM-2k)-bu-2i)+cv -ia(mM-2kK)-bu-2i)+cv

,V; +1, ...,
2c 2c
—ia(m-2k)-bu-2i)+cv l%J
L1 o202 4 Z (V) lialm-2k2cs-b(u-20)z
2¢ s=0 s

2c

N (-1)i(—ia(m-2k +2cs- b(u—2i))_j"l i (—ia(m—Zk) +2cs—b(u-2i)
427 j+1

j=0 (n_j)!

—ia(m-2k) +2cs—-bu-2i) —ia(m-2k) +2cs—bu-2i)

WV +1,
2c 2c
—ia(m-2k) +2cs—-bu-2i)
e +1; eZCZ +
2c

P ~ ~ L Lo
e(—»’a(m—2k)—b(u—2i)+2c(v—s))zi(_1)1(_la(m 2Kk —-bUu-2i)+2c(v-19) z")

j=0 (n_j)!

—iam-2k) -b@u-2i)+2c(v—-9
2c '

j+2Fj+l(

—iam-2k)-b@u-2i)+2c(v-9 —iam-2k) —-b@u-2i)+2c(v-9 1
- +

2c 2c

ceey

—ia(m-2kK)-bu-2i)+2c(v-9
. +1; eZcz) +
c

n o~ (ai(m— _ _2j =i-1n-j
@%m(u—m) e(as‘(m—Zk)—b(u—Zi)+cv)z[ \\f)(l—vmod Z)Z (-1)! (@i (m-2k) b(l.J 2iy+cv) 2"
2 20 (n-j!

ita(m-2k)—bu-2i)+cv ia(m-2k)—bu-2i)+cv
E WV
j+2 J+1[ 2¢ 2¢
ia(m-2k)—-bu-2i)+cv ia(m-2k)—-bu-2i)+cv
+1, ..., +1; 2°% |+
2c 2c

v-1 .
1= n (-1 @i(m-2K) +2cs—bu-2i) A

20V
Z( )e(ai(m—zk)ﬁcs—b(u—zi))zz
s

=0 i=0 (n-p!

3 e A
2c 2c

ita(m-2k)+2cs—bu-2i) N ia(m-2k)+2cs—bu-2i)
+1, ..., +
2c 2c

ia(m-2k)+2cs—-bu-2i) ia(m-2k)+2cs—bu-2i)
j+2rj+1 .

1. 62cz
’

+

)
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~ND(ai(m- _ —2i _g) Tl
e(a”m_m_b(u_zi)+2C(V_S))ZZ“:( D! @i(m-2kK)—-bu-2i)+2c(v-19) "

i (n-p!
ia(m-2K)—bu-2i)+2c(v-9
j2Fje1 e
ia(m-2kK)—bu-2i)+2c(v—-9) g ia(m-2k)—bu-2i)+2c(v—-9) i1
2c 2c

ceey

ia(m-2K) —bu-2i)+2c(v-9)
. +1; eZCZ] +
c

no(_1V(—; _ _92i -j-1 —j
e%"ﬂ(m—w @(ia(wzk)+b(u2i)+cv)z(\!/)(l_vmod2)z( DI (—iam-2k+bu-2i)+cv)" 7
2

i (n-j!
—ia(mMm-2k)+bu-2i)+cv —iam-2k)+b@u-2i)+cv
j+2Fj+1[ 7e P WV
—-ia(m-2k)+bu-2i)+cv —-ia(m-2k)+bu-2i)+cv
+1, ..., +1; e2°7| +
2c 2c
v-1
[EJ(V)[@(—s‘a(m—zk)+2t:s+b(u—2i))zi (-1} (-ia(m-2k) + 20.S+ bu-2i)’ 2
s=0 S =0 (n-p!
—ia(m-2Kk) +2cs+bu-2i)
j+2Fj+l( 2c
—ia(m-2k)+2cs+bu-2i) ' —ia(m-2Kk) +2cs+bu-2i)
2c Y 2c i
—ia(m-2k)+2cs+bu-2i)
» +1 e2°2| +

1) (—; _ _2i _g) Tl
(B(—ia(m—Zk)+b(u—2i)+Zc(v—5))zZn:( D) (-ia(mMm-2K)+bu-2i)+2c(v-9) z"

j=0 (n_J)'
—ia(m-2kK)+bu-2i)+2c(v-9
j+2Fj+1( 1oy
2c
—-ia(mM-2K)+bu-2i)+2c(v-9 —ia(m-2kK)+bu-2i)+2c(v-9 .
A +1,
2c 2c

ceny

—iam-2k)+b@u-2i)+2c(v-9
. +1; eZCz) +
c

n (_1\i ; _ _ 9 =1 _n-j
efgi”(mu) e(aé(wzkﬂb(u2i)+cv)z(://)(l_vmod2)z( Di@i(m 2k)+b(L.J 2i)+cv) z
E j=0 (n_ J)'

ia(m-2K) +bu-2i)+cv ia(m-2K) +bu-2i)+cv
j+2 j+1[ ) Vi
2c 2c
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ia(m-2K)+bu-2i)+cv L ia(m-2K)+bu-2i)+cv

+1, ..., +1; e2°2| +
2c 2c
[EJ P i\y=i=1 n-j
E(V) e(ai(m—Zk)+ZCs+b(u—2i))zZn](_1)] (@im-2ky+2cs+bu-2i)"" 2!
s : (n-j!
s=0 j=0 :

Y ere » Vi
2c 2c

ita(m-2k)+2cs+bu-2i) N ia(m-2Kk)+2cs+bu-2i)
+1, ..., +
2c 2c

ia(m-2k)+2cs+bu-2i) ia(m-2k)+2cs+bu-2i)
j+2Fj+1 .

1; €2°% |+

n o (_1\i . _ _2i _ -j-1 —j
g(as‘(w2k)+b(u—2i)+20(v—s))zZ( D) @im-2ky+bu-2i)+2c(v-9) "

j=0 (n- ])’

A
2c 2c

ia(m-2kK)+bu-2i)+2c(v-9) ta(m-2k)+bu-2i)+2c(v—-9)
5 +1,..., 5 +1
c c

(z‘a(m—2k)+b(u—2i)+20(v—s) iam-2K) +bu-2i)+2c(v-9
j+2Fj+1

eZcz)] ineNAmeNt AueN* Ave Nt

Involving cos, sinh and power

Involving z" cos(a z)sinh(b z) cothY(c z)

01.22.21.0479.01

f 2" cos(az) sinh(b2) coth’(c2) dz ==

1 , v n (1) (~b—ia +cv) Tt —ia-b+cv
— (=) tn! e(‘b“a+°")z(!)(1—vmod2)z : ,—+2F,-+1[7,
4 2 = (n- ! 2¢c
—ia-b+cv —ia-b+cv —ia—-b+cv ) \
LV +1, .., ————— +1; 2CF| 4 e PHAreVZL (1~ vmod 2)
2c 2c 2c 3
n (—1)i (-b+ia+cv) Tt ia—b+cv ia-b+cv  ia-b+cv
- j+2Fj+1 y eeny , V, +1, ey
i (n=)! 2c 2c 2c
ia-b+cv , v n (-1l (b—ia+cv Tt
S— €2cz]_e(bxa+cv)z[ v](l—vadZ)Z :
2C 5 j=0 (n_J)'
—ia+b+cv —ia+b+cv —ia+b+cv —-ia+b+cv
i12Fjen LV, +1,., ———— +1;62%7| -
2cC 2c 2c 2c

| v N (—1)i(b+ia+cvy it
e(b+:a+cv)z( v ](1_vm0d Z)Z :
> = (n—j)!
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ia+b+cv ia+b+cv ia+b+cv ia+b+cv
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Involving powers of cos, powers of sinh and power

Involving z" cos™(az)sinh"(b z) coth’(c z)
01.22.21.0480.01
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Involving sin, cosh and power

Involving z" sin(a z) cosh(b z) cothY(c z)
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Involving powers of sin, powers of cosh and power

Involving z" sin™(a z) cosh"(b z) coth"(c z)
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Involving cos, cosh and power

Involving z" cos(az)cosh(b z) cothY(c z)
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Involving functions of the direct function, hyperbolic, exponential, trigonometric and a power functions

Involving powers of the direct function, hyperbolic, exponential, trigonometric and a power
functions

Involving sin, sinh, exp and power

Involving z" e % sin(a z) sinh(b z) coth’(c 2)

01.22.21.0487.01
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01.22.21.0488.01
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Involving cos, sinh, exp and power
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Involving z" e * cos(a z) sinh(b z) coth”(c z)

01.22.21.0489.01
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Involving powers of cos, powers of sinh, exp and power

Involving z" e % cos™(a z)sinh"(b z) coth'(c 2)
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Involving sin, cosh, exp and power

Involving z" e % sin(a z) cosh(b z) coth'(c z)

01.22.21.0491.01
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v+l n (-l (-ia+p+cy it cv+p-ia

1
—(=DViet? n!'(1-(v+1)mod?2)|e-ia+P? = (
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L Cvie™ ) " (-1l ia+ p-c(d-29) 2
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v, +1
2c 2c

(i a+p-C(-2st+v+l) z n (_l)j (-ia+ p—c(l—Zs))‘i‘l zv) p-ia-c(-2s+1)
€ Z . j+2Fj+l
j=0 (n-)! 2c

p-ia-c(-2s+1) oy ezcz]_
2c
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Involving powers of sin, powers of cosh, exp and power

Involving z" eP? sin™(az) cosh"(b z) coth¥(c 2)

01.22.21.0493.01
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s (n-j! e 2¢

ia(m-2k)+p+2cs ia(m-2k+p+2cs 1 ia(m-2k)+p+2cs
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2c 2c

ozl o n'(l—mmodZ)liJ(u) elPo(u-2Dez
2 i

i=0

v
X)(l—vmodZ)
2

z”:(—l)j(p—b(u—2i)+cv)’j’1z"‘j [p—b(u—Zi)+cv
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)
s=0

p+2cs—b(u-2i) p+2cs—b(u-2i) p+2cs—bu-2i)
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P +1, ..., P +1;e2”] +
2c 2c
Bk
- SN k(MY(UY] ZR| ciam-2k+p-bu-2i v
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fz“ ePZsin™(@z) cosh”(c2) coth’(c2) dz== (=1)Y 27 ™Y n! £PoV2 [ m ][ v ](1— mmod 2) (1 — (u + v) mod 2)
2 2
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p+c(u+2v-29) p+cu+2v-29 p+c(u+2v-29)
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Involving cos, cosh, exp and power
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01.22.21.0496.01

f 2" ¢P? cos(az) cosh(c z) coth'(c2) dz ==

1 v+l , n (-1 (~ia+p+cv itz
—(—1)“«,»“2[ vl ]n!(l—(v+ 1) mod 2) eHa*p)ZZ -
4 T j=0 (n_J)!
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2c 2c 2c 2c
_ N (-DiGa+p+cv) it ia+p+cv ia+p+cv
e(saJrP)ZZ - j+2Fj+l( Y ey A
e (n-j! 2c 2c
ia+p+cv ia+p+cv 1
_+1,...,, —+1; ezcz) + —(=1VeVin!
2c 2c 4

H n (-1l (~ia+p-c@d-29) it (—n’a+ p-c(1-29
j+27 j+1

Z( v+ 1) p(mia+p-C(=25tvil)z Z
S 2c

s=0 j=0 (n—])'

—-ia+p-c(l-29 —-ia+p-c(l-29 1 —-ia+p-c(l-29
; +

2c 2c 2c

(i a+p—c(—25+v+1))zi (-DlGa+p-c@-29) "2
e
j=0 (n_ J)'

1; ezcz)+

ia+p-c(l-29

j+2Fj+1(T,

ia+p-c(l-29 v_u'a+p—c(1—23)+1 ia+p—c(1—23)Jr

1; ezcz)+
2c 2c 2c

n (-1 (~ia+ p+c(-2s+2v+ 1)t (—ia+ p+C(-2s+2v+1)
j+2Fj

(T a+PHe(-25tvHl) 2 Z
— (n-j! 2¢c

) eeey

—ia+p+c(-2s+2v+1l) —ia+p+c(-2s+2v+1l) —ia+p+c(-2s+2v+1)
,V, +1, ..., +1;
2c 2c 2c

(-l Ga+p+c(-2s+2v+ 1) It

n
(EZCZ) +€(ia+p+c(—23+v+1))zz

j=0 (n_j)!
ia+p+c(-2s+2v+1l) ia+p+c(-2s+2v+1l)
vz M( 2c 2c o
ia+p+c(-2s+2v+1) ia+p+c(-2s+2v+1)
oo +1, ..., e +1;f32°2)]/;nel\l/\vel\l+

Involving powers of cos, powers of cosh, exp and power

Involving z" e % cos™(az)cosh"(b z) coth”(c z)
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f 2" eP? cos™(az) cosh'(bz) coth'(c2) dz ==
my(u v n (-1l (p+cvy it
(—1)"2"“‘( m )[ u ]n!(l—mmodZ) (1-umod?2) e(’”c")z[ v ](1—vmod2)2 -
E E E j=0 (I”I—])!
=
+cCv +cv +cCv +cCv 2 )y
J+2Fj+1(p ) e P Vv, P +1, ..., p— +1; ezcz)+ Z( ) e(Pr2csz
2c 2¢c 2c 2c < \S
N (-1)i(p+2ce) it p+2cs p+2cs p+2cs p+2cs
Z j+2 j+1( ) eeey , Vv, +1, ..., +1; €2C1]+
20 (n=)! 2cC 2c 2c 2c
no(_1i N —
@(p+2c(v_s))zz( Dip+2c(v-sp27" (p+ 2c(v-9
K 420 j+1 [IRRES]
=0 (n—pn! 2c
+2c(v—9) +2c(v—-9) +2c(v-9)
P LV P +1, ..., preclvms +1; eZcz) +
2c 2c 2c
m-1
u {TJ m ) Vv
(=1V 2'”“[ u )n! (1-umod?2) Z ( ) e(‘a(wz")*p*c")z[ v ](1—vmod2)
2 ik 2
n (-1 (~ia(m-2Kk) + p+cv) Ttz [—ia(m—Zk) +p+Cv
o (n—j)! j+20j+1 2¢ [IREES}
—ia(m-2Kk)+p+cv  —ia(m-2k +p+cv —ia(m-2Kk +p+cv
» Vi +1, ..., +1; 2% +
2c 2c 2c
_ v n (-1 (@i(m-2Kk +p+cv) it ia(m-2k) +p+cv
e(ax(wzk)ercv)Z[ v )(1—vmod Z)Z - j+2 j+1{ ,
2 Q0 (n-j! 2c
ia(m-2k)+p+cv ia(m-2Kk) +p+cv ia(m-2Kk)+p+cv
LV +1, ..., +1; 2°% |+
2c 2c 2c
B - it .
ZZJ(V) e(—ia(m—zk)+P+2cs)zZn:(_l)] (-ia(m-2K +p+2c9 vl i j+1[—”a(m—2k)+ p+2cs
i = (n-! 2¢
—ia(m-2K) +p+2cs —ia(m-2Kk) +p+2cs —ia(m-2K)+p+2cs
BAVA +1, ..., +1;
2c 2c 2c

n o1\ (—; _ _ -1 _n-j
6202)_‘_@(ia(wzk)+p+20(vs))zz( D' (-ia(m 2k)+p+20(V S) z

j=0 (n_j)!
—ia(m-2K) + p+2c(v—-9 —ia(m-2K) +p+2c(v-9
j+2Fj+1{ Vi
2c 2c

—ia(m-2k)+ p+2c(v—9)
+1

—iam-2Kk)+p+2c(v—9
P +1 eZCz) +
2c 2c
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v-1
1] 1) (ai(mo i1 o
E(V) e(ai(m—zk)+p+2cs)zzn]( Dl @i(m-2k +p+2c9 2 i iam-2K+p+2cs
el = (n-j! 2¢c
ia(m-2k)+p+2cs ia(m-2k) +p+2cs ia(m-2k)+p+2cs
A +1, ooy +1, eZCZ +
2c 2c 2c

(ai(Mk)+p+2C(v_s))zi (-1 (@i(m-2K) + p+2c(v—9) Itz
e

j=0 (n_j)!

j+2Fj+1

ia(m-2Kk + p+2c(v—-9 ia(m-2K +p+2c(v-9
v
( 2c 2c

ia(m-2Kk) +p+2c(v-9
+1

ia(m-2kK)+p+2c(v-9)
P +1 22|+
2c 2c

e .
Z ( : ) e(pb(u2|)+cv)z[ v )(1—vmod 2)

m
(=pvomu [ m )n! (1-mmod 2)
E i=0 2

n (-1l (p—bu-2i)+cy Tt A [p—b(u—Zi)+cv
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)
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% IZ(; (n—j)! j+2rj+1 2¢

p+bu-2i+cv p+bUu-2i+cv p+bu-2h+cv
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2c 2c 2c

v-1

2

Z( ) (g(p+2(:s—b(u—2i))z
S

s=0

(-1l (p+2cs—bu-2i) i p+2cs—bu-_2i)
j+2 j+1[
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=0 (n-j! 2c
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2c 2c 2c
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e
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p-bu-2i)+2c(v-9
+1

-bu-2)+2c(v-9
P +1; eZCZ]]+
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p+2cs+b(u-2i) p+2cs+b(u-2i)
vV, +1

p+2cs+bu-2i)
, +
2c 2c 2c

1. ezCZ
1

+
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e
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Definite integration

For thedirect function itself

01.22.21.0009.01

coth(t) dt == log(sinh(b)) — log(sinh(a))

Involving the direct function

01.22.21.0010.01

o 1
f te™ coth(t) dt = 2 (n*-4)

0
01.22.21.0011.01

o 7:3
f £2 ¢t coth(t) d't = % -2

0

Involving related functions

01.22.21.0012.01

f%| th(t)) d't ! 3log? th(ﬂ 6l th ﬂ) 11 | - 2 | BLi (1 | - ) 6 Li,| —tanh ﬂ))
0og(co Il==—|—310 CO — 0g| co — 0gQ| co — — COl — |- —tlann| —
, | oaet) 12( g( 4))+ g[ (4 i ) g( (4))+ﬂ Toth (4) '2( (4 )

Summation

Finite summation

01.22.23.0001.01

n-1 ;
) ink ) ,
Zcoth — +2z|=coth“nz)n"“-n“+n/;neN*
n

k=0

Representations through more general functions

Through hypergeometric functions

01.22.26.0008.01
2 iz iz iZ iz 1
coth(z) = — 3F2(1, - =1 —, —+1; 1)
VA Ve /e Ve T

z

Brychkov Yu.A. (2005)

Through other functions

Involving Jacobi functions

01.22.26.0001.01
coth(z) = i cs(i | 0)

01.22.26.0002.01
coth(z) == ns(z| 1)
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01.22.26.0003.01

Ve
coth(z) = z’sc(— —-iz O)
2

01.22.26.0004.01
1)

Involving Mathieu functions

i
coth(2) = —sn(? -z

01.22.26.0005.01

Cea,0,i2
coth(va z) =i
Se(@, 0,i2)
01.22.26.0006.01
Se,(a,0,i2)

coth(Va )= i —————
Ce,l(a, 0,i2

Involving some eliptic-type functions

01.22.26.0007.01
T T
COlh(Z)———,l \/ [ = z3 1] /;iZQE(——, —)
2 2

Representations through equivalent functions

With inverse function

01.22.27.0001.01
coth(coth"l(z)) =z
01.22.27.0002.01
o Z-)"+(z+1)"
coth(ncoth™(2)) == —————  /;neN*
Z+D)"-z-1)"
01.22.27.0003.02
. n n ps 7
coth “(coth(2) = z/; _E <Im(2) < E \/ (Im(z == _E /\ Re(2) > 0) \/ (Im(z) = 5 /\ Re(2) < 0)
01.22.27.0083.01
3 Vg
th™!(coth(2)) == Y “\/Im@=-=AR o\/Im@z=-=- ARez <0
coth (coth(2)) == z+ i /: - <Im@) < \/ m(2) /\ 62 >0\/Im@ 2/\ a2)
01.22.27.0084.01
3 3
coth (coth(2)) = z— i /: g <Im@) < ?ﬂ \Im@ = g /\Re@>0\/Im@ = ?ﬂ /\Re@ =0
01.22.27.0085.01

coth_l(coth(z)) =z-nik/,

(kﬂ—g<Im(z)<7rk+g\/lm(z)==k7r—g/\Re(z)>0\/lm(z)==ﬂk+g/\Re(z)sO]/\keZ
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01.22.27.0004.01

LCREYNELC) iz 1
g +?(1+(—1)ln ik nJ)e(—Re(z»/;— ¢z

N . {Im(z) 1 J mi 1
coth “(coth(2) ==z—in + = - —
T 2

01.22.27.0086.01

z—m‘f'”;(f’”J 2@ 7 \Re@ <0

.| 21
Z—ﬂl\‘ m(2)+x

coth~*(coth(z)) =

i J True

With related functions

I nvolving exp

01.22.27.0005.01

e‘+ et

coth(z) = =

01.22.27.0006.01

coth(z) == +1

e?r-1

Involving sin

01.22.27.0007.01
isin(-i2)
coth(z) == —
sin(i 2)
01.22.27.0008.01
isin(% +iz2)
coth(z) == -
sin(i 2)
01.22.27.0009.01

iV1-snii2 n
coth(z) == W /i Im(2)| < >
14

01.22.27.0010.01
iVi-sn'Ga gmoy) 2 |-
coth(z) = ——————— (-1l = 'z (1—(1+<—1) o)
sini 2)
01.22.27.0011.01
, snfiz -1
coth’(2) = ————
snXi2)

I nvolving cos

01.22.27.0012.01
1 COS(i 2)

coth(2) == —_—

cos(i -iZ)

01.22.27.0013.01
i COS(i 2)

coth(z) == - ————

cos(z +i2)
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01.22.27.0014.01

\/? cos(i 2)

coth(z) = /i Im(2)] < i
z 2
cof(iz) -1

01.22.27.0015.01

V-2 cos(i 2)

coth(z) == fIm@)| <
z
1 - cos(i 2)
01.22.27.0016.01
i cos(i 7)
coth(z) =—-—— F— /; 0< IM@) < 7
1-cos(i 2)

01.22.27.0017.01
j COS(i Im(2 Im@ Im@
coth(z) == & ((_1)[‘%J (1 - (1 + (_1){%%{‘%” o(— Re(z))))
1-cos(i 2)

01.22.27.0018.01
) cos(i 2)
coth®(z2) == ——
co(iz) -1
Involving tan
01.22.27.0019.01

T
coth(2) =i tan(g —i z]

01.22.27.0020.01

T
coth(z) == —i tan(u’ Z+ 5)

01.22.27.0021.01

coth(z) =

tan(i 2)

I nvolving cot

01.22.27.0022.01
coth(z) == i cot(i 2)

01.22.27.0023.01
coth(i 2) == —i cot(2)

Involving csc

01.22.27.0024.01
i CSC(i 2)
coth(z) == -
csc(z -i2

01.22.27.0025.01
i CSC(i 2)
coth(z) = -
csc(z +i2)
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01.22.27.0026.01
coth(z) == i e*csc(iz) — 1

01.22.27.0027.01
coth(z) =ie ?csco(i 2) + 1
01.22.27.0028.01
i CS0(i 2)
coth(z) = ———
csc(E -i2

01.22.27.0029.01

V2
coth(2) == —— V 1-cc%(i2) /;Re(2) 0
z
01.22.27.0030.01

coth(z) = —iV cscXi2) -1 /;0<Im(2) < %

01.22.27.0031.01
1
coth(z) == -z / - Vesciz -1 /; Im@)| < g

01.22.27.0032.01
21m(2) Imz 1 1 Im@2 Im(2) Im(2)

coth() =i V csc(i2) - 1 (—1){‘TJ [1 - (1 + (—1)lT‘EHE‘TJ) 9(—Re(z))) (1 - (1 + (—1)lTH‘TJ) Q(Re(z)))
01.22.27.0033.01
coth?(2) == 1 — csc2(i 2)

Involving sec

01.22.27.0034.01
isec(Z —iz)

coth(z) == 2
Sec(i 2)
01.22.27.0035.01
i seq( Z4i 2)
coth(z) = —
sec(i 2)

01.22.27.0036.01

T
coth(z) = iezsec(E —u‘z)— 1

01.22.27.0037.01

T
coth(z) =i e‘2$0(5 —i z) +1

01.22.27.0038.01

2 1
coth(z) == /iRe( #0

z 1-sec?(i2)




http: //functions.wolfram.com

278

01.22.27.0039.01

coth(z) == — /;0<Im(2) < g
Vsec2(iz) -1
01.22.27.0040.01
- T
coth(z) == /i Im(2)] < >
Vsec2(iz) -1
01.22.27.0041.01
i 21m(z) Im(2)
coth@ = ————[-pl+ (1 - (1 T
Vsec2(iz) -1
01.22.27.0042.01
cothz(z) ==

1-sec®(i2)
01.22.27.0043.01

coth’(z) = 1 — secz(g - ziz)

Involving sinh
01.22.27.0044.01
.o in
i smh(? - z)
coth(z) == - ——
sinh(2)
01.22.27.0045.01
. in
i smh(7 + z)
coth(z) = — -
sinh(2)
01.22.27.0046.01
sinhz(z) +1
h(2)

01.22.27.0047.01

v sinhz(z) +1

coth(2) =

728
>
N

b
Mm@ < —
2

Imz 1

coth(z) = —8888 — (_1)[T*EJ (1 - (1 + (_1){

sinh(2)

01.22.27.0048.01

) sinhz(z) +1

coth®(2) == —
sinh“(2)

I nvolving cosh

01.22.27.0049.01
i cosh(z)
coth(z) == ————
e
cosh(; - z)

Imz 1
24z
m 2

|- ma

" J) 9(—Re(z))) (1 - (1 |

-

Imz 1

g ZJ) G(RG(Z)))

J) H(RG(Z))))
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01.22.27.0050.01

i cosh(2)
coth(z) ==

cosh(’; + z)

01.22.27.0051.01

\/; cosh(2)

coth(2) = /i 1lm(2)| < g
v coshz(z) -1

01.22.27.0052.01

V-7 cosh(2)

coth(z) == LM <nm
z Vi- coshz(z)

01.22.27.0053.01

i cosh(z)
coth==—-—— /;0<Im@ <«

1- coshz(z)

01.22.27.0054.01
i cosh(z Im(2 Im(2)
coth(z) == — A (- 1){%J (1 - (1 + (_1){%H
1- coshz(z)

01.22.27.0055.01
) cosh?(2)
coth®(®) == ——
cosh’(2) - 1
Involving tanh
01.22.27.0056.01

L
coth(z) = —tanh(? - z)

01.22.27.0057.01

i
coth(z) == tanh(? + z)

01.22.27.0058.01

i
coth(z) == tanh(z - ?)

01.22.27.0059.01

1
coth(z) =

tanh(2)
01.22.27.0060.01

22
tanh (5) +1
coth(z) = —— =

2tanh(§)

01.22.27.0061.01

ni
coth(? + z) == tanh(2)
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01.22.27.0062.01
mi

cothl — — z| == —tanh(2)
2

01.22.27.0063.01

2
coth(z) == ——— —tanh(2)
tanh(2 2)

Involving csch

01.22.27.0064.01

i csch(2)
coth(z) = - ————
e
csch(? - z)
01.22.27.0065.01
i csch(2)
coth(z) == — -
csch(? + z)

01.22.27.0066.01
coth(z) == e*csch(z) — 1

01.22.27.0067.01
coth(z) == e~?csch(z) + 1

01.22.27.0068.01
22 2

coth(z == —— VYV 1+csch™(@ /;Re(2 +0
z

01.22.27.0069.01
coth?(2) == csch?(2) + 1

Involving sech

01.22.27.0070.01

ziwch(’; - z)
coth(z) == —
sech(2)
01.22.27.0071.01
isech(”?t + z)
coth(z) ==

sech(2)
01.22.27.0072.01

ni
coth(z) == —i e* sech[? - z] -1

01.22.27.0073.01

i
coth(z) ==1-ie* Sech(? - )

01.22.27.0074.01

72 1
coth(z) == /iRe(z2) # 0

1-sech’(2)
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01.22.27.0075.01
i n
coth@ ==—— /;0<Im(2 < E
sech?(2) - 1
01.22.27.0076.01

1 bs
coth(z) = /i Im(2)] < >

sechz(z) -1

01.22.27.0077.01
i 21m(2) Imz2 1 1 Im@2 Im(2) Im(2)

coth(z) = v (- 1){’TJ (1 - (1 + (_1)[T’EHE’TJ) G(Re(z))) (1 _ (1 + (-1)[TH’TJ) o(— Re(z)))

%chz(z) -1
01.22.27.0078.01

cothz(z) ==
1- sechz(z)

01.22.27.0079.01

mi
cothz(z) =1- sechz(? - z)

Involving trigonometric and hyperbolic functions

01.22.27.0080.01

cosh(2)
coth(z) ==

sinh(2)

01.22.27.0081.01
coth(z) + tanh(2) == 2 coth(22)

01.22.27.0082.01
coth(2) — tanh(2) == 2 csch(2 2)

Inequalities

01.22.29.0001.01
|coth(x)] > 1/; xeR

Zeros

01.22.30.0001.01

1
thz) =0/ z==7i |[k+ —| A ke z
coth2)=07/; z m(+2)/\ c

Theorems

Magnetic moment

The mean magnetic moment per dipole i of aclassical dipole u in amagnetic field H isgiven by

f==H/H| | u|(cothtke T el H]) - (kg T |l IHD™Y) H]
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where kg isthe Boltzmann constant and T is the absolute temperature.

The mean magnetic moment per dipole i of a quantum-mechanical dipole u generated by angular momentum |
and g—factorgin amagnetic field H is given by

1 1 1 1
p=H/H[|pul |1+ ——|cothl{1+ — ke TQug |- —cothl —kgTgus]j
2] 2] 2] 2]

where ug isthe Bohr magneton.

History

—L'Abbe Sauri (1774)

The function coth is encountered often in mathematics and the natural sciences.
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