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Notations

Traditional name

Hyperbolic tangent

Traditional notation

tanh(2)

Mathematica StandardForm notation

Tanh[z]

Primary definition

01.21.02.0001.01
sinh(zy e*—e™?
tanh(z) == =
cosh(z) e€*+e*

Specific values

Specialized values
01.21.03.0001.01
1
tanh(m‘[a + m)) =&/ me”Z
01.21.03.0002.01

tanh(zim) =0/, me Z

Values at fixed points

01.21.03.0003.01
tanh(0) == 0

01.21.03.0004.01
ni
tanh(—) =i(2-V3)
12
01.21.03.0005.01

tanh(%] (z 2+ 142+ 1),
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01.21.03.0006.01

01.21.03.0007.01

mi i 1
tanh(E) =(z57+107+1),

01.21.03.0008.01

_(_1—iﬁ)4/3 +(—1+1i\/§)4/3

(—1—12«/3)4/3 +(-1+i w/?)A/3
01.21.03.0009.01

tanh(%j) =(z2+332+27172+ 3);1

01.21.03.0010.01

ni —1+(-1)%°
tanh(_] e
9 1+(-1)%°

01.21.03.0011.01
i
tanh(—) =i(V2 -1
8
01.21.03.0012.01

tanh(%i) =(zZ+67+ 1);1

01.21.03.0013.01
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01.21.03.0014.01

ri iv7  3vV21
tanh(7)== —2i PP 7N 1-3iV3 —2VT (-i+V3) I 7- -t
iv7  3V21 iv7  3vV21
2iV7 J7+ + +2vV21 37+ + 5 +

(14-m/_-3x/ﬁ)2/3\3/14+m/7+3x/ﬁ +n'x/§(14-m/—-3x/ﬁ)2/3\3/14+m/7+3 21 -

V14-iVT -3V (14+iVT +3VZL ) +iVE N 1-iVT -3V (14+iVT 3V |/

iv7  3vV21 iv7  3vV21
- +2iV7 J 7+ + 5

+

223 7-21iV3 +2V7 (-i+V3) 7~

iN7  3va21

+

2/3
2V21 7+ +(14-iV7 -3V21) Via+iV7 +3v20 +

iV3 (14-iVT -3vV21 ) NV 144iVT +3V2L +

14-iV7 -3vV21 (14+iV7 +3V21) -ivV3V14-iV7 -3vV21 (14+iV7 +3vV21
\7 ( 2/3 \7 ( 2/3

01.21.03.0015.01
ni 1
tanh(7) =(z2+212+352+7),
01.21.03.0016.01

ni —1+(=1%
anf 1) - 2
1+ (=177

- )=

01.21.03.0017.01
ni i
tanh| — | = —

01.21.03.0018.01

()i 5245

01.21.03.0019.01

tanh(%j) =(zZ+102+ 5);1
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01.21.03.0020.01
2mi —\3/—1—12 3 +\3/—1+zr«/§
f)-
\3/—1—12 3 +\3/—1+i«/§

01.21.03.0021.01

-
tanh(g) = (z2+382+212+3),

01.21.03.0022.01
2riy  —1+(=1*°

anf 221) L 2T
9

1+(-1*°
01.21.03.0023.01
mi
tanh(—) =i
4

01.21.03.0024.01

2mi
tanh(—) =
7

7 iV7  3va21 iV7  3va21
/5 @-3iV3) 20227\ 1-3iV3 +4iVT 17— 2T T —— s

+

iv7  3V21

+

2/3
2421 37+ —(14—i\/——3\/21) \3/14+u'«/7+3 21 +

iﬁ(14—ix/7—3m)2/3\714+u’\/7+3x/ﬁ oV 14-iVT —3V2L (14+m/7+3«/Z)2/3 /

2/3
(2[7—21va/§+722/3\7 7-21iV3 -V2 (7-21iV3) ]]
01.21.03.0025.01

,C
tanh(g) (A2 43571 7),"

01.21.03.0026.01
27 -1+ (=Y
() o
1+ (-1%7

7

01.21.03.0027.01

3ni 2
tanh(—) =i [1+ —
10

V5
01.21.03.0028.01

.
tanh(ﬂ) = (257+102+1),
10
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01.21.03.0029.01

01.21.03.0030.01
3mi
01.21.03.0031.01

L
tanh(g) = (7 +62+1))

01.21.03.0032.01
3riy —1+(-1%
tanh(—) =
8 1+ (-1%

01.21.03.0033.01

2mi /
tanh(?)==l 5+2\/€

01.21.03.0034.01

2mi _
tanh(?) =(z7+10Z+ 5)2l
01.21.03.0035.01
5ni
tanh[—] =i(2+V3)
12

01.21.03.0036.01

5
tanh[ﬂ] =(zZ+147+ 1);l
12

01.21.03.0037.01

3ri iv7  3vV21 1 iv7  3v21
tanh(T):: _i22B 755 1-3iy3 +«/?(u‘+«/§)37—T—— —5i4«/737+ S

Via-a2iv3 (—2m3/14—m/7—3\/Z +(—i+x/§)\3/14+m/7+sx/ﬁ] /

iv7  3v21 iv7  3v21
PN 7-21iV3 VT (i+V3) 7~ Sy VT T —— e ——

(14—1«/——3«/Z)2/3\3/14+N7+3«/Z—%\714—m/_—3\/Z (14+¢«/7+3«/Z)2/3_

%wﬁ/m_ﬁr_sm (14+iVT +3vaE )"




http: //functions.wolfram.com

01.21.03.0038.01
3ni _
tanh(T) —(z2+212+352+7),
01.21.03.0039.01
3riy  —1+(=1)%
tanh(—) =
7 1+ (-1)%7

01.21.03.0040.01

V3 -1+ivV3 (—i+\/?)+\/3 -1-iV3 (u’+\/§)

V-1+iV3 (~i+V3)-V-1-iV3 (i+V3)

01.21.03.0041.01

s
tanh(%) —(z2+382+212+3),

01.21.03.0042.01
4riy -1+ (-1%°
tan{ | =

9 1+(-1)%°

01.21.03.0043.01
ni
tanh(—] =&
2
01.21.03.0044.01
V-14iV3 (-i4V3)+V-1-iV3 (i+V3)
V-1+iV3 (-i+V3)-V-1-iV3 (i+V3)
01.21.03.0045.01

S
tanh[g] =(z22+332+2712+ 3);1

01.21.03.0046.01
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01.21.03.0047.01

iN7 3v21

2

+

Ari
tanh(T)zz 2022795 1-3iV3 +2iVT (i+V3) I 7-

ivV7  3V21

+

a7 I 7+

—2i(14—ix/——3\/21)2/3\3/14+u'«/?+3 21 -

iV 14-iVT -3V2L (14+m/7+3x/ﬁ)2/3+«/§\3/14-m/_—3w/ﬁ (14+m/7+3\/Z)2/3/

E_

7 23 7 2iv3 )" 3
2”—7«/§+u‘(5(l—3ix/§)) +«/§[ 5 ] +i22P\7-21iV3

01.21.03.0048.01

s
tanh(;) —(z2+212+352+7),

01.21.03.0049.01
Axi 1+v-1
tanh(—) =
~1+v-1
01.21.03.0050.01

ni

tanh(71—2) =-i(2+ \/?)

01.21.03.0051.01

7
(| = (2 74142 4,
12

01.21.03.0052.01

3ni /
tanh(?) = —i 5+2\/€

01.21.03.0053.01
3ni

tanh(?) =(z72+10Z+ 5)1l

01.21.03.0054.01
Sni
tanh[T) =— (1 + \/7)

01.21.03.0055.01
S5ni

tanh[T) =(z7+67+ 1);1
01.21.03.0056.01
5xi 1+v-1
tanh| — |== — —
8 ) _14v-1
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01.21.03.0057.01

01.21.03.0059.01

Tri _
tanh(ﬁ) =(z57+107+ 1)1l

01.21.03.0060.01

5ri iv7  3vV21 iv7  3vV21
tanh[T]:: 2i 2B 76y 1-3iv3 +4nfx/737—?—7—2m/737+ Tt

V7 3va21

+

2/3
2v21 J7+ - (14-iV7 -3V21) Via+iV7 +3v20 +

u‘«/?(14—m/_—3x/ﬁ)2/3\3/14+m/7+3x/ﬁ oV 14-iVT —3V2L (14+¢\/7+3\/Z)2/3/

iv7  3vV21 iv7  3vV21
2023 7-21iV3 +4iV7T J7- — +2iVT J7+ -

N7 3va2r

+

2/3
2V21 37+ +(14-iV7 -3V21) Via+iV7 +3v20 -

m/?(14-m/_-3x/ﬁ)2/3\3/14+m/7+3x/ﬁ oy 14-iV7 —3V2L (14+z'\/7+3\/ﬁ)2/3

01.21.03.0061.01

.
tanh[?] (P2 A R T

01.21.03.0062.01

5ri 1+(-1)°%7
tanh[_] L e
7 -1+ (=1¥

01.21.03.0063.01
3ni
tanh(—) —
4
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01.21.03.0064.01
Tri \3/—1—:zx/? —\3/—1”'\/?
tanh(—)::
\3/—1—1' 3 +\3/—1+m/§

9
01.21.03.0065.01

.
tanh(g) ~(z2+382+212+3),

01.21.03.0066.01
Tri 1+ (-1)°%°
() 2
—1+(-1)%°

9

01.21.03.0067.01

tanh(?) =i m

01.21.03.0068.01

dni
tanh(g) =(z72+10Z+ 5);l

01.21.03.0069.01

V7T 3va 2V7 (-i+V3)

2
3 iV7 3421
7+ \/2_+ >

+

+(2+2i\/§) 3y 7

n'x/73\/Z/

+
2

2i(i+\/§) 37+

+ 22BN 7-21iv3

7 2/3
2 7—7i\/§+(5(1—3i«/§)) +iV3 |-

7 2ivV3 "
2 2

01.21.03.0071.01

-
tanh(;) —(z2+212+352+7),

01.21.03.0072.01
67 1+ (-1)¥7
tanh( )

—1+ (=17

7
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01.21.03.0073.01
mi

tanh(%)::i(l—\/?)

01.21.03.0074.01

Tri _
tanh(—) =(z7+67+ 1)1l
8
01.21.03.0075.01
Tni 1+ (-1)%
tan (_] e
8 —1+(-1¥*

01.21.03.0076.01

_(_1—iﬁ)4/3 +(—1+1i\/§)4/3

(—1—12«/3)4/3 +(-1+i \/3)4/3
01.21.03.0077.01

8
tanh(g) =(z2+332+2712+ 3);1

01.21.03.0078.01
8ri 1+ (=17
anf 22 L0
-1+(=-1"®

01.21.03.0080.01

Omi -
tanh(ﬁ) = (z5Z+102+1),

01.21.03.0081.01

tanh(lllzi): -i(2-V3)

01.21.03.0082.01

1lnmi -1
tanh( ):: (z z4+1422+1)3
12

01.21.03.0083.01
tanh(r i) = 0
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01.21.03.0084.01

ol
[\/[[\/[2[\/34(?%?)%«/?—8 2(17+ V17 ) _\/m+34]]+m+\/m+15]/

[16—2\/(2[\/[2[— [34(17-V17) +6V17 +8 [ 2(17+ 17 | +m+34]]+
e

01.21.03.0085.01

tanh(Z—;] ::i\/7—2\/§—2 15-64/5

tanh(%) can be expressed using only square rootsif n € Z and misa product of a power of 2 and distinct Fermat

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

Values at infinities

01.21.03.0086.01
tanh(co) ==

01.21.03.0087.01
tanh(—oc0) = —1

01.21.03.0088.01
tanh(&o) == ¢

General characteristics

Domain and analyticity

tanh(2) is an analytical function of z which is defined over the whole complex z-plane with the exception of count-

ably many pointsz=ni/2+kni/;keZ.
01.21.04.0001.01
z—tanh(z)::C—C
Symmetries and periodicities
Parity
tanh(z) is an odd function.

01.21.04.0002.01
tanh(-2) == —tanh(2)

Mirror symmetry
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01.21.04.0003.01
tanh(2) == tanh(2)

Periodicity
tanh(2) is a periodic function with period r i.

01.21.04.0009.01
tanh(z + rr i) == tanh(2)

01.21.04.0004.01
tanh(z+7rim) == tanh(z2) /; me Z

Poles and essential singularities

The function tanh(z) has an infinite set of singular points:
a) z=ni/2+rki/; ke Z arethe simple poles with residues 1;
b) z== & isan essentia singular point.

01.21.04.0005.01

Sing (tanh(2)) = {{{; + ki, 1} Like z}, (&, oo}}

01.21.04.0006.01

res,(tanh(2)) (g +7 ki) =1/kez

Branch points

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

01.21.04.0007.01
BP,(tanh(2)) == {}

Branch cuts

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

01.21.04.0008.01
BC,(tanh(2)) = {}
Series representations
Generalized power series

Expansionsat z==

For the function itself

01.21.06.0019.01

1
tanh(2) o« tanh(zy) + sech’(zo) (2 - ) — 5 Snh2z) sech’(20) (z- 2 +

)iz Z)
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01.21.06.0020.01

1
tanh(2) o< tanh(zo) + sech’(zo) (2 20) ~ ~ SinN(2.20) sech’ (o) (2 20)° + Oz~ )"

01.21.06.0021.01

=)

1
tanh(2) = Z o

k=0 ™*

tanh(Zo) 6 + sech’(Zp) 61 —

2m
j

k-1 m-1 (_1)m (k—l

Kk .

m=0 j=0

) cosh2™2(zy) 26-2m ( (z- )

ink
)(m— J')“sinh(— +2(j —m)Zo]
m+1 2

01.21.06.0022.01
tanh(2) o tanh(zg) (1 + O(z - 7))

Expansionsat z==0

For the function itself

01.21.06.0001.02

27

tanh(z2) xz2— —+ ——... /;(z-> 0)
3 5

01.21.06.0023.01

27

tanh(2) « z— — + — - O(Z')
3 1

01.21.06.0002.01

o 22k 22k_1 szZZK_l P
tanh(z) = | ( ) 1< =
& 2k)! 2

01.21.06.0003.02
tanh(2) o« z+ O(Z)

Expansionsat z == %

For the function itself

01.21.06.0004.02

1 1 ni 1 7i® 2 ni ni
SR AT Y MY R Y A
z_ % 3 2 45 2 945 2 2
2

01.21.06.0024.01

1 1 i 1 7 2 ni
tanh(2) o +—(z——)——(z——) +—(z——) -0||z
2_7m 3 2 45
2

01.21.06.0005.01
© 22kB,, ni
z /s

tanh(z) == - +
-5 et k!
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01.21.06.0006.02

1 1 i miy?
tanh(z) o -+ —(z— —)+O (z— —)
3 2

e
-3

g-series

01.21.06.0007.01

tanh(z) = -1-2 ) (-DF?*/; g = ¢
k=1
Dirichlet series
01.21.06.0008.01
tanh( =1-2 Z(—l)k 222k ) Re(z) > 0
k=0
01.21.06.0009.01

tanh(z) == 22(-1)k 22D _ 1 /- Re(2) < 0
k=0

Asymptotic series expansions

01.21.06.0010.01
tanh(2) o 1 - 2e72%1Fo(1; ; —e %) /; Re(2) > O A (|2 - o)

01.21.06.0011.01
tanh(2) o 1-2e72%(1+ O(e™%?)) /; Re(2) > O A (|2 > o)

01.21.06.0012.01
tanh(2) o —1+ 227 1Fo(1; ; —e??) /; Re(2) < 0A (17 - o)

01.21.06.0013.01
tanh(2) o =1+ 2%?(1+ O(e??) /; Re(2) < O A (|2 - o)

01.21.06.0014.01
tanh(2) < tanh(2) /; R&(2) =0 A (|2 » )

01.21.06.0015.01

tanh(z)ocl/;(z_>e"¢oo)/\—g<¢<g

01.21.06.0016.01
Vs

b
tanh -1/ i¢ - —-— — <
anh(2) o« /(Z—)E oo)/\ T<¢< 2\/2<¢ /g

01.21.06.0025.01
-1 —7r<arg(z)<—g\/%<arg(z)sn

tanh(z) o< § 1 ~I<agr<? /(12 = )

tanh(z) True

Other series representations
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01.21.06.0017.01
& 1 iz 1
f—--e¢Z

tanh(z)==8z2 ) ——
2 (2k-1%+42 T 2

01.21.06.0018.01
tanh(2) o 22k (22K 1) By 22K
Iog[ ] = -
o= k(2Kk)!

4 <=
z 2

Integral representations

On the real axis

Of thedirect function
01.21.07.0001.01

tanh(z) = f sech?(t) dit
0

01.21.07.0002.01
E

2i ot r —1

tanh(2) == - —

rJo t2-1

/s
dt/;—g <Im(z <0

Limit representations

01.21.09.0001.01
n 1 iz 1
tanh(2) = lim > —————/; — -~ ¢Z
e k:—niﬂ'(% —k)+z m 2

Continued fraction representations
01.21.10.0001.01

z iz 1
tanh(z) == i ———¢Z

7 T 2

2
2
2

2
11+...

1+

3+

5+
7+
9+

01.21.10.0002.01

1 o iz 1
tanh(z) = — Kk(zzl 2k — 1)1 i ———¢Z
z T 2
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01.21.10.0003.01

N 1 iz 1
tanh(z) == T ——-—e¢Z
( 1 1 /7r 2¢
—+
z 3 1
—+
z 5 1
-+
z 7 1
-+
z 9 1
-+
z 11
—+.
z

01.21.10.0004.01

2k-1\" iz 1
tanh(2) = Kk(l, —] [——-¢Z
z ), nm 2

Differential equations

Ordinary nonlinear differential equations

01.21.13.0001.01
W (2) + W(2)? —1==0/; W(2) == tanh(2) AW(0) == 0

01.21.13.0002.01

1 ayb®-4ac z+\b®-4acc
W (2) - aw@2? -bw@ -c=0/; Wz = b+ b?-4ac tanh \/ 5 \/ !
a a

01.21.13.0003.01
W2 +2W@ W (2) =0/, W(2) = ¢, tanh(Ve; z+ Ve cz)

Transformations

Transformations and argument simplifications

Argument involving basic arithmetic operations

01.21.16.0001.01
tanh(-2) == —tanh(2)

01.21.16.0002.01
(b %)™ tanh(a b™ z™°)
tanh(@a(b ™) = i2meZ
pm zme

01.21.16.0003.01

tanh(\/; ) = @

Argument involving inver se trigonometric and hyperbolic functions

Involving sin™*
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01.21.16.0063.01

2
tanh(si n"l(z)) = —- 1

[iz+\/;) +1

01.21.16.0004.01

tanh(i sin"(2)) == 'z

Vi-7
01.21.16.0016.01

1-y1-27
z

i
tanh( —d n_l(z)] =i
2

01.21.16.0064.01

2
tanh(asin™\(2)) = -1

2ia
(z’z+ 1—22) +1

Involving cos™t

01.21.16.0065.01

2
tanh(cos (2)) = 1-

2i
e”(u‘z+ 1—22) +1

01.21.16.0005.01
iVi1-2
tanh(i cos (7)) = ——
z
01.21.16.0017.01
i ivli-z
tanh(— cos‘l(z)) =
2 V1i+z

01.21.16.0066.01
2

tanh(acos (7)) = 1- —
ea”(u‘z+ 1-2 ) +1

Involving tan™?

01.21.16.0067.01

2
tanh(tan™(2)) = : 1
(z+1)(1-iz+1

01.21.16.0068.01

tanh(tan™!(x, y)) = ——— -1
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01.21.16.0006.01
tanh(itan () =iz

01.21.16.0069.01
iy
tanh(i tan"'(x, y)) = —
X
01.21.16.0018.01
i i
tanh(z tan‘l(z)) = - (\/ 1+72 - 1)
z

01.21.16.0070.01

(7

1
tanh(E itan~(x, y)) =

01.21.16.0071.01

2
tanh(atan™(2)) =

z+D*(1-iz2+1

01.21.16.0072.01

2
tanh(atan Y(x, y)) = ——————— -1

2ia
X+i
_] 1

V X2+y?

Involving cot™

01.21.16.0073.01
tanh(cot™(2)) = ; -1
B

01.21.16.0007.01

tanh(i cot 1(2)) = 2

01.21.16.0019.01
i Vz-1-2
tanh(— cot’l(z)) =g 7z
2 -z

01.21.16.0074.01

2
tanh(acot () = _1

ERE

Involving csc™t

01.21.16.0075.01

tanh(csc™1(2)) = -1
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01.21.16.0008.01
iy2
tanh(i csc'(2)) =
zVZ2-1
01.21.16.0020.01

i i\/;\/—1+22
z

tanh( 5 Csc‘l(z)) =iz—

01.21.16.0076.01

N

tanh(acsc™(2)) = : -1

Involving sec™!

01.21.16.0077.01

N

tanh(sec(2)) = 1-

01.21.16.0009.01
1
tanh(i sec'(2)) =i 1—; z

01.21.16.0021.01

iv-1+z V-z
V-1-z vz

01.21.16.0078.01

tanh(f sec‘l(z)) =
2

N

tanh(asec () = 1-

Involving sinh™*

01.21.16.0010.01
tanh(si nh"l(z)) =
Vi+272

01.21.16.0022.01

VZ+1 -1
z

1 -1
tanh(— sinh (z)) =
2
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01.21.16.0079.01

tanh(i sinh™*(2)) = 1 - ~

(z+\/m) +1

01.21.16.0080.01

tanh(asi nh"l(z)) =1-

2a

(z+m) +1

Involving cosh™
01.21.16.0011.01

» Vz-1+vz+1
tanh(cosh (z)) =

01.21.16.0023.01

1 1 z-1
tanh(— cosh (z)) = [ —
2 z+1
01.21.16.0081.01
_1 2
tanh(i cosh " (2)) = 1 - —
(z+Vz-1 \/z+1) +1
01.21.16.0082.01
2
tanh(acosh"l(z)) =1- .
a
(z+Vz-1 \/z+1) +1
Involving tanh™!
01.21.16.0012.01
tanh(tanh™(2)) = z
01.21.16.0024.01
1, 1-y1-2
tanh(— tanh (z)) =
2
01.21.16.0083.01
1

tanh(i tanh™(2)) = 1+
1 i - 1
—s @+ 1-27 -3

01.21.16.0084.01
2(1-272

tanh(atanh ') =1- ———————
1-22+(@z+1)?

01.21.16.0028.01
Zz+D)"-1-2"

tanh(ntanh ' (2)) == ————————
A-2"+@z+D)"

neNt
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Involving coth™

01.21.16.0013.01

1
tanh(coth"l(z)) =

01.21.16.0025.01

VZ 71

1 =
tanh(z coth (z)) =Z-

01.21.16.0085.01

2
tanh(i coth™(2)) = -1

(1 - %) (1+ ;)7 +1

01.21.16.0086.01

tanh(acoth_l(z)) =— - 1

Involving csch™

01.21.16.0014.01

V-7
tanh(csch_l(z)) =

z\ -1-2
01.21.16.0026.01
1, 1
tanh(—csch (z)) =z 1+— -1
2 2

01.21.16.0087.01

tanh(i csch™'(2)) = 1~

2i
11
[ 1+§ +;] +1
01.21.16.0088.01
-1 2
tanh(acsch (2) = 1-
2a
1 1
[ 1+§ +;] +1

Involving sech™

01.21.16.0015.01

1-z
tanh(sech (2)) = | — (1+2)
l+z
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01.21.16.0027.01

01.21.16.0089.01

[F

01.21.16.0090.01

[F e

Addition formulas

tanh(i sech™(2)) = 1 -

NlH
NII—'

tanh(a sech’l(z)) =

01.21.16.0029.01
tanh(a) + tanh(b)

tanh(@+b)y== ———M  —

tanh(a) tanh(b) + 1

01.21.16.0030.01

n zz') i + tanh(a)

tanh(a+ — _
4 itanh(a) + 1

01.21.16.0031.01
tanh(a) — tanh(b)

1 — tanh(a) tanh(b)

tanh(a—b) ==

01.21.16.0032.01
( m’) tanh(a) — i
1-itanh(a)
01.21.16.0033.01
isin(2b) + sinh(2a)
cos(2b) + cosh(2a)

tanh(a+ bi) =

01.21.16.0034.01
sinh(2a) —isin(2b)

cos(2b) + cosh(2 a)

01.21.16.0035.01

tanh(z,) tanh(zz) tanh(z;) + tanh(z;) + tanh(z,) + tanh(z3)
tanh(z; + 2 + Z3) =

tanh(z;) tanh(z,) + tanh(zz) tanh(z,) + tanh(z;) tanh(zz) + 1

Half-angle formulas
01.21.16.0036.01

z
tanh(a) == coth(2) - csch(2)
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01.21.16.0037.01
z sinh(2)
rn(2) = S
cosh(z2) + 1

01.21.16.0038.01

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

Mm@ <7

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

Multiple arguments

Argument involving numeric multiples of variable

01.21.16.0040.01

2tanh(2)
tanh(22) == ———
tanhz(z) +1
01.21.16.0041.01
tanh’(2) + 3tanh(2)
tanh(32) == ——
3tanh®2) + 1

Argument involving symbolic multiples of variable

01.21.16.0042.01
U,_1(cosh(2)) sinh(2)

tanh(nz) =
Tn(cosh(2))
01.21.16.0052.01
[n;_lJ 2k+1
tanh(nz) = - /ineN*
stal ( 4 )tanh”(z)
k=0l 2k

Roger Germundsson

Products, sums, and powers of the direct function

Products of the direct function

01.21.16.0043.01
cosh(a+ b) — cosh(a-b)

cosh(a— b) + cosh(a + b)

tanh(a) tanh(b) ==

Productsinvolving thedirect function

01.21.16.0044.01
sinh(a—b) + sinh(a+ b)

tanh(a) coth(b) =
sinh(a+ b) — sinh(a-b)
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Sums of the direct function

01.21.16.0045.01
tanh(a) + tanh(b) == sech(a) sech(b) sinh(a + b)

01.21.16.0046.01
tanh(a) — tanh(b) == sech(a) sech(b) sinh(a - b)

Sumsinvolving the direct function

Involving other hyperbolic functions

Involving coth

01.21.16.0053.01
tanh(2) + coth(z) == cosh(2 z) csch(z) sech(z)

01.21.16.0054.01
tanh(2) — coth(z) == —csch(2) sech(2)

01.21.16.0047.01
coth(b) + tanh(a) == cosh(a + b) sech(a) csch(b)

01.21.16.0048.01

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

Involving trigonometric functions

Involving tan
01.21.16.0055.01
tanh(2) + i tan(2) == sec(2) sech(2) sinh(x/? €t z)
01.21.16.0056.01
1 .
tanh(2) — i tan(z) = sec(2) sech(2) sinh(«/? e 2" z)

01.21.16.0057.01
tanh(a) + i tan(b) == sec(b) sech(a) sinh(a + b i)

01.21.16.0058.01
tanh(a) — i tan(b) == sec(b) sech(a) sinh(a - b i)
Involving cot
01.21.16.0059.01

tanh(2) + i cot(2) = i cosh(«/? i z) cso(2) sech(2)

01.21.16.0060.01

tanh(2) — i cot(2) == —i cosh(x/? ot z) csc(2) sech(2)
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01.21.16.0061.01
tanh(a) + i cot(b) == i cosh(a — i b) csc(b) sech(a)

01.21.16.0062.01
tanh(a) — i cot(b) == —i cosh(a + b i) csc(b) sech(a)
Power s of the direct function

01.21.16.0049.01
Cosh[2Zz] -1

Cosh[2z]+1

01.21.16.0050.01
sinh(32) — 3sinh(2)

3cosh(z) + cosh(32)

tanh’(2) ==

Sums of powersinvolving the direct function

01.21.16.0051.01
tanh?(a) — tanh?(b) == sech?(a) sech?(b) sinh(a — b) sinh(a + b)

Identities

Functional identities

01.21.17.0001.01
tanh(22) (tanh’(2) + 1) == 2tanh(2)

Complex characteristics

Real part

01.21.19.0001.01
sinh(2 x)

Re(tanh(x + i y)) = ————
cos(2y) + cosh(2 x)

Imaginary part

01.21.19.0002.01
sin(2y)

Imitanh(X+iy) == —
( ) cos(2y) + cosh(2 x)

Absolute value

01.21.19.0003.01

Si n2(2 y)+S nh2(2 X)
[tanh(X + i y)| ==
(cos(2y) + cosh(2 x))°

Argument
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01.21.19.0004.01

sinh(2x sin(2
arg(tanh(x + i y)) = tan™* (2%) 2y) ]

€0s(2y) + cosh(2 x) ' C03(2y) + cosh(2 x)
01.21.19.0005.01

sgn(sin(2y))
sgn(cos(2y) + cosh(2 X))

arg(tanh(x + i y)) == tan~1(csch(2 x) sin(2 y)) + g sgn[

Conjugate value

01.21.19.0006.01
sinh(2x) —isin(2y)

cos(2y) + cosh(2 x)

tanh(X + i y) ==

Differentiation

Low-order differentiation

01.21.20.0001.01

dtanh(2) 5
== sech”(2)

0z

01.21.20.0002.01
d?tanh(2)

ik

= —2sech?®(2) tanh(2)

Symbolic differentiation

01.21.20.0003.01
Manh(z) &, 22K (22k-1 7
= ( )E;2k22'<-“-1 /12 < —/\neN+
iy —k@2k-n-1! 2

01.21.20.0004.01

o"tanh(2)
0
n-1k-1 k —2k-2 n-2k -1
(-=1)* cosh @2M°k-))
tanh(2) 6, + sech’(2) 6,1 — i"n ZZ (
koo 0 k+1
01.21.20.0006.01
d"tanh(z) N (-=Dkk!
=2"(p+tanh(2 - 1) ). ——— S’ (tanh(@ + D ;n e N
i) o 2

Victor Adamchik (2005)

Fractional integro-differentiation

01.21.20.0005.01
6"tanh(z) I’ 22k—l (22k _ 1) sz ZZk—a—l . P
== 4 < =
o) rk-a)k 2

0z

gl

k

sgn(sinh(2 x))

) sgn(cos(2y) + cosh(2 X))

_ i N
n 1)(Z.k)sinh[%+2(j—k)z)/;n€N

]
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01.21.20.0007.01
(- log(4)
—_—

tanh”(c2) = cg -
(@)
2icz icz icz 2icz
(_i)l—a ﬂ.—a—l It CZ)—(I ((—i c Z)(r (2a+1 w(a)(_ ) _ w(a)[_ _)] +(c Z)(l (w((l)(_) _ 2:1+1 w(a)( )))
T Ve Ve T
Integration

Indefinite integration

Involving only one direct function

01.21.21.0014.01

log(cosh(b + a 2))
ftanh(b+ azdz== ———
a

01.21.21.0015.01

log(cosh(az
ftanh(az)dz:: M

a

01.21.21.0016.01

f tanh(2) d z == log(cosh(2))
Involving one direct function and elementary functions

Involving power function

Involving power

Involving z"and linear arguments

01.21.21.0017.01

fztanh(b+az)dz==
1
— (-a?Z-2abz+2alog(1+e*®??) z+irlog(1l+ e ?2%) + 2blog(1l+ e?®?) + ixlog(1 + 2 ®+22) —
2a
i wlog(cosh(a 2)) — 2blog(cosh(b + a2)) — i wlog(cosh(b + a2)) + Liy(—e?®*22))
01.21.21.0018.01
2t n (-1} 27t (gt
fz"tanh(az)d/z:: S —Ze’zazn!z r2Fiaa(l o L2, 2 —e7 ) ineN
n+1 i (n—!
01.21.21.0019.01
az(az+2log(1+ e 237) - Liy(—e 227
fztanh(az)dz::
2a?
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01.21.21.0020.01
2a?(az+3log(1+ e 22%)) 2 — 6aLiy(—e22%) z— 3Lis(—e 227

fzz tanh(az) dz==
6ad

01.21.21.0021.01
a*Z +4alog(1+e723%) 22 — 682 Liy(—e722%) 22 - 6aLiz(—e22%) z— BLiy(—e 7227

fz3 tanh(az) dz==

43
01.21.21.0022.01

fz“ tanh(az) dz=

1(a®? 3
[T +a'log(1+e722%) 7 — 283 Liy(—e ?2?) 22 - 3&° Liz(—e ???) 7 — BaLiy(-e 22 z- 3 Lis(—e227)

ad

Involving exponential function

Involving exp

Involving a®?

01.21.21.0023.01
1

fabz tanh(c2) dz ==
blog(a) (2c+ blog(a)

blog(a blog(a blog(a blog(a
(abz(bezuzFl( il +1, 1 ol +2 —ezcz]log(a)—zFl( 2g( ), 1; %2 +1 _€2cz] (2c+ blog(a))]]
c

2c 2¢C 2c

01.21.21.0024.01

b b b b
febztanh(az)dz: be@2DZ Fl — 41 1; — +2; —e???| - (2a+b) eP?,Fy| —, 1; — +1; —£??2
2a 2a 2a

b(2a+b) 2a

01.21.21.0025.01
e 3% - 2tan (e 2?)

f e tanh(az) dz =
a

01.21.21.0026.01

P ) tan—l(eaZ)
f tanh(@)dz= ———*
a

Involving exponential function and a power function

Involving exp and power

Involving z" P2
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01.21.21.0027.01

fz“ ePZtanh(c2) dz =
n (-1 (b+2¢) 7t b+2c  b+2c b+2c b+2c
n! e(t”zc)zz . j+2 l+l( Y e 1 +1,..., +1; —e?%%| -
iz n-=-p! 2c 2c 2c 2c
n (=1l bi-1 i b b b b
Z jo2Fjsr| — ooos — L —+1, ., —+ 1 -2°%||/ineN
i (n—)! 2c 2c 2c 2c

Arguments involving inverse trigonometric functions

Involving sin™*
01.21.21.0028.01

- 1, i i - i i
ftanh(sn @)dz=— e @ |-5i,F|-—, 1;1- —; " (Z))+5u'e S@ R -, 11+ —; - @) 4
10 2 2 2 2
@+0) 3@ zFl[l— % 1L2- %; —eZS‘“’l@) +(2- i) 20D 2F1(1+ g L2+ %; —629"’1@))

01.21.21.0029.01

f tanh(as'n'l(z))dz: S
2(4a%+1)
- i i - - i i -
(«e-”" @ ((Za—i) ((l—2u’a)( Fl(—— 11— —; —g?3sn <Z>)-e2w“ <Z>2F1[—, 1,1+ —; —?38n <Z>)]+
2a 2a 2a 2a

eZ(aﬂ)sin’l(z) 2F1[1+ L’ 1.2+ L; _EZasin’l(z))J +(2a+i) eZasin’l(z) ZFl(l_ L’ 12— L; _€2asin’1(z))))
2a 2a 2a 2a

Involving cos™t

01.21.21.0030.01

1 i i, A i P e
ftanh(cos—l(z))dZ:: __ g icos 2 (—52F1(——, Ll1-— —e cos (z)] — 5 g2ic0s 2 2F1[_y Ll+— —e cos (z)) +
10 2 2 2 2

(1-2i)e?™s'® zFl(l - g 12— g; —ez‘m‘l(z)) +(1+2i)e®2H0s’@ 2Fl(l + g 1,2+ %; —e2°°3‘1<2>))

01.21.21.0031.01

ftanh(a cos” (Z)) dz= (e—i cos i)

2(4a%+1)

((l+ 2ia) ((2a+ i)i [&,2&003‘1(2) 2F1(Lv 11+ L; _€2acos‘1(z)) + 2F1( L 11— i _€2acos‘1(z))) g2 (@) cos 12
2a 2a 2a 2a’

i i ) ) i i ]
2F1(1+ —, 1,24 —; —e?2% 1<Z>)) +(1-2ia)e?2s’@ 2F1(1— —, 12— —; —¢?3% 1<Z>]])
2a’ 2a’ 2a 2a

Arguments involving inverse hyperbolic functions
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Involving si nh™t
01.21.21.0032.01

ftanh(si nh’l(z)) dz=+\7Z+1

01.21.21.0033.01

ftanh(asinh"l(z))dzzz —1 (e‘zgnhfl@ [(Za— 1) (e(za”)g”h’l‘z) 2F1(1+ 2i 12+ i; —ezas"”hfl(z)) -
_2 a

8a? 2a

(a+1) es'nh‘l(z) (ezgnh‘l(z) 2F1(i, 11+ i; _€2asinh‘1(z)] _ 2F1[—i: 11— i; _(EZasinh‘l(z))D i
2a 2a 2a 2a

(a+1) eZasinh’l(z)Jrsinh’l(z) 2F1[1_ i' 12— i; _e2asinh’1(z))))
2a 2a

Involving cosh™

01.21.21.0034.01
1

f tanh(cosh"l(z)) dz= tan‘l[ _
Vvz-1+vVvz+1

]+\/z—1 z+1

01.21.21.0035.01

ftanh(a cosh"l(z)) dz=— (6—2 cosh™1(2)

8a?-2

(<2a— 1) ((2a+ 1) @ (ezws'f”ﬁ zFl[i, L1s -ezacosh‘l@j + zFl[— Lot -ezaoom-%z))) _
2a 2a 2a 2a

1 1
e(2a+3)cosh’1(z) 2F1(1+ 124 — _@2acosh’1(z))) +
2a 2a

(a+1) eZacosh’l(z)Jrcosh’l(z) ZFl(l_ i, 12— zi; _QZacosh’l(z))))
a a

Involving tanh™

01.21.21.0036.01

2
f tanh(tanh™(2)) dz = 3

Involving coth™

01.21.21.0037.01

f tanh(coth"l(z)) dz=10g(2)

Involving csch™t
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01.21.21.0038.01

1+ % zsinh"l(z)

f tanh(csch_l(z)) dz==
Z+1

Involving sech™*

01.21.21.0039.01

1 1 z
ftanh(sech_l(z))ziz: — | — Vz+1|V1-Z z+tan | ——
2V z+1
1-2
Involving trigonometric functions
Involving sin
Involving sin(b z)
01.21.21.0040.01
1 ,
fsin(bz) tanh(cz)dz=——¢'P?2
2(b*+4c%b)
_ ib ib _ ib ib
—(b+2ic)|be® P2 F |1+ —, 1,2+ —; —e®°%| - (b-2i0) [P pFy| —, 1; 1+ —; % |+
2c 2c 2c 2c
ib ib ib ib
oFe|l-—, 11— —; —¢?¢? ]— b(b-2ic) eZCZZFl[l— —, 12— —; —¢%?
2c 2c 2c 2c

Involving power of sin

Involving sin™(b z)
01.21.21.0041.01
2-M]og(cosh(c 2)) (1 — mmod 2)

. [g) +im2m{§J(—1)k(T]

ieéb(wzk)zzpl(fb(fznfk)’ 1 ZC+b»'2<;n—2k); _ezcz) E(Zc+bi(rm2k))z2F1(20+b52(:1—2k), 1 4C+b»‘2(;n—2k); _€2cz)

f sin"(b2) tanh(cz) dz=

+ +
b(m-2Kk) 2c+bi(m-2k)
; 2c-ib(m-2K 4c-ib(m-2K
(_1)me(2c xb(m—Zk))ZzFl( CEZ(:F )’1; 052((':TF );_QZCZ)
2c—-ib(m-2k)
. i ib(m-2K 2c-ib(m-2K
E(_l)mexb(wzk)zzlzl(_» (r;; >,1; 052(:1— );_ 2cz
/imeN*

b(m-2Kk)
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Involving cos

Involving cos(b z)

01.21.21.0042.01

1 ib ib
fcos(bz)tanh(cz)dz:: — e b(b-2ic) %%, Fy 1- —, 1;2- —; —€*°?|-
2(b*+4c%b) 2c 2¢c
ib ib ) ib ib
+2ic)|(b-2i0)|oF1|-— L 1- —; - | —e"5F | — L1+ —; —e +
(b 2 b-2 E 11 2cz 2ibz E 11 2cz
2c 2c 2c 2c

) ib ib
be2(°“b)22F1(1+ — L2+ —; _ezcz]))
2c 2c

Involving power of cos

Involving cos™(b z)

01.21.21.0043.01

2 Mlog(cosh(c2)) (1-mmod2) (M
f cos™(bz) tanh(c2) dz = m|+2"™
c 2
m-1 . ib(Mm-2K) .. 2c+bi(m-2k) i 2c+bi(M-2K) .. 4c+bi(m-2K) .
{Zzlj(m ie b(m—2k)22;:1( (fzf‘; ) 1. 2% 2(:‘- ). _ezcz) £20+b (m—2k))22|:1( o+ 2(:1— ) g 4ot 2(:1— ). _eZcZ)
+ +
ik b(m-2k) 2c+bi(m-2k)

e(ZC—n’b(m—Zk))Z E (ZC—ib(m—Zk) 1: 4c-ib(m-2k) . _€2CZ)
2 2¢c T 2¢c !

2c—ib(m-2k)

. i b(m-2k 2c-ib(m-2k
ie 5b(m—2k)22Fl(_H (2C ), 1 i 2(C ); _QZCZ

/imeN*
b(m-2Kk)

Involving trigonometric and a power functions

Involving sin and power

Involving z" sin(a+b z)tanh(c z)
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01.21.21.0044.01

1
fz”sin(a+ bz tanh(c2) dz== Eie“an!

L =Di@c-ib Tt 2c-ib  2c-ib 2c-ib 2c-ib
rE(ZC_Eb)ZZ - j+2 j+1[ ) eeey ,1; +l, ceey +1; _QZCZ]_
i n=7! 2c 2c 2c 2c
D (=D (miby ib ib ib ib 1
e-‘bzz : j+2Fj+1[——, ey —, L1 —, 1 — —em] ——idan!
o0 n-! 2c 2c 2c 2c 2
M (=Di@c+ib)y i 2c+ib 2c+ib  2c+ib 2c+ib
€(2C+Eb)zz - j+2 j+1[ ) eeey L +1, ..., +1; —@262]—
i n-p! 2c 2c 2c 2¢c
(=D ib ib ib ib
e‘bZZ—_ i+2Fi+1[_' v —, L, —+1, .., —+1; _ezcz] /ineN
i (n-p! 2c 2c  2c 2c
01.21.21.0045.01
1 A (=D (miby ib ib ib ib
fz“sin(bz)tanh(cz)dz::—rln! —ebz Y _ J-+2Fj+l[——,...,——,1;1——,...,1——;—«e2°2]+
2 i (n—=)! 2c 2c 2c 2c
=Dy ib  ib b ib _
elbzz—_ j+2 j+1[—, ey —, L —+1, .., —+ 1 —ezcz]+e(2c_‘b)z
Q0 (n=)! 2c 2c 2c 2c
n (-1l 2c-ib) Tt A 2c-ib 2c-ib  2c-ib 2c—ib ,
_ j+2F,—A[ - .1 +1, ..., +1; —e2°2)—e<2°+fb>z
20 n-7! 2c 2c 2c 2c
n (-1l 2c+ib) T2 ib+2c  ib+2c ib+2c ib+2c
: i+2Fjs1 1 +1, ..., +1; -€%°?||/ineN
i n-p! 2c 2c 2c 2¢c

Involving powers of sin and power

Involving z" sin™(b z) tanh(c z)
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01.21.21.0046.01

f 2"sin"(b2) tanh(c2) dz ==
m n (-1l 2ttt A Sl
2”‘[ m ]n!(l—mmodZ) 26207 . oFin(L 52, 2 -6 - +
2 =0 (n-j! (n+1)!

n (- (ibm-2k) Tt

& k(M b(m-2k
-m y s-m }: ib( )z}l
27"n!i 2, (-1 (k) —e

j=0 (n_j)!

ib(m-2Kk) ib(m-2Kk) ib(m-2Kk) ib(m-2k)
j+2Fj1 e , L +1,.., ——————— + 1, %7 +
2c 2c 2c 2c

N (~1)l (2c—ib(m=2k) "t 2 (2c—u’b(m—2k)
jreFjp| ——————— .

(=M [e(z c—ib(m-2k) z Z

20 (n—p! 2c
2c—ib(m-2Kk) 2c—ib(m-2k) 2c—ib(m-2k)
L +1,.., ——+1; —ezcz)—
2c 2c 2c
N _ —i-1 n-j ; _ ; _
e*"b““kﬂzn:( DI (=ibm=2k)~ 2l . _+l[_zzb(m 2k)’m,_ub(m 2k)'
pary (n-j)! e 2¢ 2¢c

.y

ib(m-2k) ib(m-2k)
1-— .., 1 - —ezcz) +
2c 2c

perbim i, o (CD e+ b (m=2k) 7 2 2c+ibm-2k  2c+ib(m-2k)
p2cHbi(m- ))ZZ . j+2 j+1[ e )
e (n-j! 2c 2¢
2c+ib(m-2k) 2c+ib(m-2k)
1; 2—+1, 2—+1; _ezcz) /ineNAmeN*
C C

Involving cosh and power

Involving z" cos(a+b z)tanh(c z)
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01.21.21.0047.01

fz” cosa+bztanh(cz) dz==
1 D (=D 2c-ib)t 2¢c-ib 2c—ib  2c-ib 2¢c—ib
—e*8n! B(Zcitb)zz - j+2 j+1[ y eeey s L +1, ..., +1; _6202]_
2 i (n—J! 2c 2c 2c 2c
D (=)l (—ib)TE 2 ib ib ib ib 1
e‘“’zz : J-+2Fj+1{——, e —, 11—, 1 —; —@ZCZ] +—é?n!
Q0 (n=)! 2c 2c 2c 2c 2
A (=D @c+ib)y it 2c+ib 2c+ib  2c+ib 2c+ib
e<2c+‘b>zz — i2 j+1[ 1 +1, ..., +1 —em]—
i (n=)! 2c 2c 2c 2c

D (=Dl ib ib b ib
e‘bzz+j+2Fj+1[—, o — L — 1, ., — 1 —ezcz] LineN
i n=)! 2c 2c  2c 2c

01.21.21.0048.01

1 D (=Dl (=i A ib ib ib ib
fz”cos(bz)tanh(cz)d’z::—n! —e’“’zz . j+2Fj+l(——,...,——,1;1——,...,1——;—e2°2]—
2 io0 (n-! 2c 2c 2c 2c
D (=Di(iby ib ib ib ib ,
e‘bzz+j+2 J-+1[—, o — L — 1, L, — 41 —e2°2]+e(2°‘b>z
i (n=)! 2c 2c 2c 2c
n (-1 @2c-ib) Tt 2c—ib  2c-ib 2c-ib 2c-ib ,
- 2 j+l[ Ve 1 +1, ..., +1; —e2°2)+e(2‘:”b)z
i (n—N! 2c 2c 2c 2c
n (1) c+ib) It ib+2c  ib+2c ib+2c ib+2c
_ i+2Fj1 1 +1, ..., +1;-e?°?||/;ineN
20 (n-)! 2c 2c 2c 2c

Involving powers of cos and power

Involving z" cos™(b z) tanh(c z)
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01.21.21.0049.01
f Z"cos"(bz)tanh(c2) dz ==
m N (=1)i2-i-lci-izi padats
2”‘[ m]n!(l—mmodZ) 2% . oFin(L . 52, 2 -6 - +
2 Q0 (n-p! (n+ 1!
=] m n (-1 (~ib(m-2k) "t 2
2-Mn1 Z( ) _e—éb(m—Zk)zZ
g i=0 (n=J!
ib(m-2Kk) ib(m-2Kk) ib(m-2Kk) ib(m-2k)
je2Fjea| - s L 1- 1- ———; —e?°%|-
2c 2c 2c 2c
E.b(mmz":(—l)j (ib(m-2k) 7t 2 (zzb(m—Zk) ibm-2k  ibm-2K
e i+2F; ; +1,
iz (n—=)! s 2c 2c 2c
ib(m-2k) _ n (-1l 2c-ib(m-2k) "t
Yy ——+ 1 —e2°2]+e(2“b(””k”zz : j+2Fj
2c 20 (n=p!
2c—ib(m-2k) 2c—ib(m-2Kk) 2c—ib(m-2Kk) 2c—ib(m-2Kk)
1; +1,.., —  + 1 €%+
2c 2c 2c 2c

n (_1i i (M— —i-1 n-j ; _ ; _
E(ZHWWZK))ZZ( 1) (2c+bi(m-2k) z" ” J.+1[20+zb(m 2k) 2c+ib(m 2k),
e (n-j! 2c 2c
2c+ib(m-2k) 2c+ib(m-2k)
2cz +
1, —— 41, ——— 41, —¢ ineNAmeN
2c 2c
Involving trigonometric and exponential functions
Involving sin and exp
Involving P sin(b z)
01.21.21.0050.01
1 e(—£b+p)12Fl(’fb+P 1: 2C*"ber._QZCZ) e(ib+p)12|:l("b+p 1: 20+fb+p._£2cz)
2 v 2 ’ 2c ' 2 ’
fepzsin(bz) tanh(c2) dz= — c c + ¢ ¢ _
2 b+ip b-ip
e(2c4b+p)22|:1(2°—"b+9’ 1: 40-25':+P; _’E,Zcz) e(2c+sb+p)zzpl(2°ﬂ'b+13’ 1: 4C+25:+P; _e2cz)
+
b+i(2c+p) i(2c+p-b
01.21.21.0051.01
. 1
fe‘bzsin(bz)tanh(cz)alz:: -
4bc(c+ib)

ib

ib ib

) ib .
[(c+ﬁb)[0e2”’22Fl{:, 1,1+ —; —€?%?|+ 2bilog(cosh(c2)) |- i bce? P12, F | 1 + ’ 12+ ?; —ezcz))

c
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37

01.21.21.0052.01

) 1
fe‘“’zsin(bz) tanh(c)dz= ——
4bc(c-ib)
. ib ib ) ib
[bCe2<°“b)Zi2Fl[1— — 12— —; —eZCz] +(c—ib) (Ce‘z‘bzzFl[——, 11-
c c c

Involving powers of sin and exp

Involving eP % sin™(b z)

01.21.21.0053.01
L 4ctp,

2¢c+p
1
' 2¢

2c

«e(z c+p)z 2F1(

_62(:2) epzzFl(%,

ib
—; —e2°?| - 2i blog(cosh(c 2))

c

)

. 2c+p, 201)
L= -e (m
2

m

)(1—mm0d2)+

fepzsinm(bz) tanh(cz)dz==2""
2c+p

2c+bi(m-2K)+p 4c+bi(m-2k)+p
1 ;
2c 2c

m-1 .
{TJ £(20+bi M-2k)+p) Z 2,:1(

p

_€2cz)
+

m

jmo-m Z (_1)k( k] .
o 2Cc+bi(m-2Kk) +p

. Ac-ib(m-2k)+p

2c !

2c-ib(m-2k)+
p 1 _€2cz)

(_l)m e(20—ﬁb(w2k)+p)22Fl( T 1

2c—ibM-2k)+p

. 2c+bi(m-2K)+p

2
L e ¢ CZ)

bi(m-2k)+p
2c

bi(m-2k)+p

ebiMm-2k+p)z 2,:1(

2c-ib(m-2k)+p 2¢z
, —@

2c

p—i b(m-2k)
2c

(1) g(P-ib(M-2k)2 2,:1( 1

p—ib(m-2k)

Involving cos and exp

Involving e * cos(b z)

01.21.21.0054.01

2c

(—ib+p)z
1€ 2':1( 2c

—ib+p 1 2c-ib+p _ezcz) @(2c_gb+p)22F1(

/imeN*

2c-ib+p

. 4c-ib+p,
1 — _@,201)

+

fepzcos(bz) tanh(cz)dz== —
2 ib-p

ib+p 1

. 4ctib+p
2c

2c+ib+p 1

. _,2¢cz (ib+pz (
2c 2¢c ' € ) € 2F1

e(2c+x'b+p)z 2|:1(

. 2c+ib+p
’ 2c

2c-ib+p

: _6202)

2c+ib+p ib+p

01.21.21.0055.01
1

fe“’zcos(bz) tanh(c)dz= ———
4bc(c+ib)
. ib ib i b
[bcez(c+‘b)zzF1[l+ —, 12+ —; —e2°2]+(c+ib)[0e2‘bzrz2F1[
c c c

i ib
— L1+ —; —ezcz] + 2b|og(cosh(cz))]]

C

+
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01.21.21.0056.01

. 1 )
fe‘“bzcos(bz)tanh(cz)dz: — p2ibz
4bc(c-ib)
ib ib ) ib ib
bce?®?,Fy|1- —, 1;2— —; —€®°?|+ (c-ib)|2be?*P?log(cosh(C2) — i C,Fy| - —, 1; 1 - —; —e?%*
c c c c
Involving powers of cos and exp
Involving eP? cos™(b z)
01.21.21.0057.01
2 4 2
] - £(20+p)22|:1( ;p, 1 ‘;p; _eZCZ) @pzzFl(%l 1: ;p; _@2cz) m
fep cos"(bz)tanh(c2)dz==2 - m |(1—mmod2) +
2c+p p 0
=] €(2c+bi(rw2k)+p)z2F1(20+b5(2”:2k)+13’ 1, 4orbi(m2K+p
2-m (
é k 2c+bi(m-2K +p

2c-ib(m-2Kk+p

e(Zc—x‘b(nFZk)+p)22|:l( , 1’

2c 2c

L Ac-ib(m-2K+p 2cz
—-e

2c—ibMm-2K) +p

e(bs‘(m—Zk)+p)z = (bx‘(rmzk)er 1 2ctbi(m-2k)+p |
21 2c . 2c !
bi(m-2k)+p
(p-ib(m-2k) z (p—ib(ka} . 2¢c-ib(m-2K)+p 2
4 Pl =——F— L o ;—e
p—ib(m-2k)

Involving trigonometric, exponential and a power functions

Involving sin, exp and power

Involving z" € ? sin(a + b z) tanh(c z)

/imeNT*
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01.21.21.0058.01

fz” eP?sin(a+bztanh(cz)dz=

N —; -i-1 n-j _; —_;
Eie"an! e(Zwa)ZZ”:( 1)) (2c-ib+p) ! i j+1[ ib+ p+201 ib+ p+Zc’
2 i (n—J! 2c 2c
—-ib+p+2c —-ib+p+2c
1; +1, ..., +1; —e?°%| -
2c 2c
, N (-1)i (-ib+p Tt —ib+p  —ib+p —ib+p —ib+p
e(“b*p)zz i2 j+1[ N +1, ..., +1; _ezcz] -
iz (n—=)! 2c 2c 2c 2c
no(_1\i : —j=1 n-j
Eieian! €(2c+ib+p)zz( D (2C+Eb+p) Z
2 i n-j!
ib+p+2c ib+p+2c ib+p+2c ib+p+2c
i+2Fje1 E +1, .., —————— +1; —e?°%| -
2c 2c 2c 2c
_ n (-1l ib+p Tt ib+p ib+p ib+p ib+p
e(‘b*p)zz - 2 j+1( L1 +1, ..., +1; —ezcz] ineN
20 (n=p! 2c 2c 2c 2c
01.21.21.0059.01
fz” ePZsinbztanh(cz) dz=
1 } n (-1 (=ib+p) it p-ib  p-ib p-ib p—ib
—in! —e‘“b”’)zz 2 j+1( L +1, ..., +1 —ezcz)+
2 o0 (n=j! 2c 2c 2c 2c
A n (-1l ib+p Tt ib+p  ib+p ib+p ib+p
€(5b+p)ZZ - j+2 j+1[ ) eeey 1 +1, ..., +1; _eZCZ)+
i (n=)! 2c 2c 2c 2c
no(_ i o =1 _n-j . )
e(20—ib+p)zz( D! (2c-ib +p) z" Fi ib+2c+ p, ib+2c+ p,l;
20 (n=)! e 2c 2c
_; i N (=1 i -1 0
lb+2C+p+1,..., zb+2c+p+1; _ezcz)_e(zcﬂ'mp)zz( D'(2c+ib +p) "
2c 2c oo (n=p!
ib+2c+p ib+2c+p ib+2c+p ib+2c+p
i+2Fjs1 . e T L . +1,...,27+1; —-e?°?|[/ineN
c c c c

Involving powers of sin, exp and power

Involving z" e % sin™(b z) tanh(c z)
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01.21.21.0060.01

fz” ePZsin"(bz) tanh(cz) dz==(2i) " n!

1% | @o-i g ~
Zzl(_l)k(m) (—p™ e(20—tb(w2k)+p)zzn:(_l)J 2c-ibm-2lg+p 2" o -+1[20_ﬂb(m_2k)+p
e k o (n-j! e 2¢c
2c—ib(m-2k) + 2c—ib(m-2k)+ 2c—ib(m-2k) +
p1l; p+1, cey p+]_; _@291]_
2c 2c 2c

n (1) (p—ib(m-2Kk) Tt 2] (p—ib(m—Zk)
jw2Fje| ————————

e(P-ib(m-2 k))zz :
= (=)t 2¢

—ib(m-2k) —ib(m-2k) —ib(m-2k)
P 1 P +1 IO7+1;—«r32”] -
2c 2¢c 2c

n (—1)1'(bn’(m—2k)+p)'j‘1z”*j [bu’(m—Zk)+p bi(m-2k)+p
j+2Fj+ )

e(bxmzk)w)zz Ve
P (n-j! 2c 2c

bi(m-2k)+p bi(m-2k +p
1, ———+1 _+

1: _£2cz) + e(20+bx‘(rm2k)+p)z

2c 2c
n (—1)1(20+bz?(m—2k)+p)’j_lz”*J' (20+bu’(m—2k)+p 2c+bim-2k)+p
& (n_ J)' j+27j+1 2¢ [AREES] 2c )

" g ey

2c+bim-2k) +p 2c+bim-2k) +p m
1 +1 +1; —eZCZ] +2-m( m )n!(l—mmodZ)

2c 2c 2
n (- @2c+p) it 2c+p 2c+p 2c+p 2c+p
rE(ZHp)ZZ - j+2 j+1( ) eeey , 1 +1, ..., +1; _eZCZ)_

o (n=)! 2c 2c 2c 2c
j_
N (-1 priTt 2 P P P P

e"zzimﬁﬂ(—, v — L — 41, L, — 41 —ezu) ineNAmeN*
i n=j! 2c 2c 2c 2c

Involving cos, exp and power

Involving z" e ? cos(a+b z)tanh(c z)
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01.21.21.0061.01

fz” eP?coga+bz)tanh(cz) dz ==

Ee iap | p2c- tb+p)zz(_1)j (2c-ib +p)7jilzn_j . 1(_ib+p+20 —ib+p+2c
2 o n-j! el 2c 2c
—-ib+p+2c —-ib+p+2c
1; +1, ..., +1; _ezcz]_
2c 2c
, N (-1)i (-ib+p Tt —ib+p  —ib+p —ib+p —ib+p
e(—»b+p>zz : (2 j+1[ . 1 +1, .., +1 —e Z] +
iz (n—=)! 2c 2c 2c 2c

n 1Nl : -j-1 —j
E«e”‘n! 6(20+ib+p>z2( H@c+ib+p 2
2 = (-

j+2Fj+l(

ib+p+2c ib+p+2c ib+p+2c ib+p+2c
1 +1,..., ——————+1, -
2c 2c 2c 2c

_ n (-1l ib+p Tt ib+p ib+p ib+p ib+p
e“bﬂ”zz ,»+2Fj+1( 1; +1 +1; —e CZ] ineN

e (n-j! 2¢ 7 2¢ 7T 2c T 2¢

01.21.21.0062.01

1 (=D (i ib ib ib ib
fz”cos(bz)tanh(cz)d/z::—n' —e’“’zz _ j+2Fj+l(——,...,——,1;1——,.‘.,1——;—432”]—
2 i n-=j! 2c 2c 2c 2c
n (i ib) Tt ib ib b ib _
Z . J+2Fj+l[2_’ vy 2—, 1 2— + 1 2— + 1, —@262]4-@(20“))2
o (n—j)! c c c c
n (-1)i (2c—ib)y Tt 2c-ib 2c—ib  2c-ib 2c-ib _
i+2Fi+1] y eeey s 1, +1, ey +l, _@202 +@(2C+Eb)z
. ] J
20 (n-j! 2c 2c 2c 2c
n (1) c+ib) It ib+2c  ib+2c ib+2c ib+2c
_ i+2Fj VL +1, ..., +1;-***[[/ineN
20 n-! 2c 2c 2c 2c

Involving powers of cos, exp and power

Involving z" €”? cos™ (b z) tanh(c z)
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01.21.21.0063.01

fz” eP?cos"(bz)tanh(c2) dz ==
12 D 1) (26— ib(m— S| —ib(m—
2-Mny Zz:(m) e(Zc—s‘b(n’FZkﬂp)zZ( 1) (2C lb(m 2k)+p) 7 2 j+1[20 lb(m 2k)+p,'”,
k=0 k =0 (n-j! 2¢c
2c-ib(m-2k+p 2c—-ibm-2k+p 2c—-ibm-2k+p
Y +1, ..., + ;_QZCZ —
2c 2c 2c
i ; —I=1 - i - i _
e(piib(WZk))ZZ":(—l)l(p—ub(m—2k)) z" 1. E [p—xb(m 2Kk) p-ib(m-2k)
. j+2j+1 v !
P n-j! 2¢c 2¢c
—ib(m-2k) —ib(m-2k
1 7p +1, ..., 7p +1; _(3202)_
2c 2c
e(bs(wzk)er)Zi(_l)j (bi(m_2k)+p)_j_lznij 42 .+1[b”'(m_2k)+p bim=2k+Pp
= (n-j! e 2c 2¢
L bi(m-2K) +p il bi(m-2k) + |0+1; _€2C2)+e(20+bim2k)+p)z
2c 2c
N (-1 (20+bzf(m—2k)+p)_j_lz“*1 2c+bi(m-2k +p 2c+bim-2k) +p
. j+2 j+l( [IEERE} '
P (n—j! 2c 2c
2c+bim-2k) +p 2c+bim-2k) +p m
: +1, ..., +1; —e2°2] +2‘m(m)n!(1—mmod2)
2c 2c 2
n (-1l 2c+p) itz 2c+ 2c+ 2c+ 2c+
eorpzy l.o j+sz+1[ - P 1 b1 P g —eZCZ)—
Q0 n=)! 2c 2c 2c 2c
n (-1 pit i
e"zzp;_mﬁﬂ(ﬂ, ﬂ 1; £+1, £+1; —ezu) /ineNAmeN*
=y (n=j! 2c 2c 2c 2c

Involving hyperbolic functions
Involving sinh

Involving sinh(b z)
01.21.21.0064.01
f sinh(b2) tanh(c2) dz=
1

b b b b
S e"ZbZ((b— 20 ebz[bez(mc)zzl:l(— +1,1 —+2 —62“] —(b+20) (eszzFl[—, 1, —+1; —em] +
2(b3—4bc2) 2c 2c 2c 2c

b b b b
zFl[——, 11— —; -eZCZ]]] +b(b+20) e(b+2°)22F1[1— — 12-—; _em))
2c 2c 2c 2c
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01.21.21.0065.01
z
f sinh(2) tanh(2) dz == sinh(2) — 2tan‘1(tanh(5))
01.21.21.0066.01
tan"} (V2 sinh(z))
f dgnh@tanh(22) dz=snh(®) - ————~
V2
01.21.21.0067.01
1 2 z
f sinh(z)tanh(32) dz == — 3 tan~%(2sinh(2)) - 3 tan‘l(tanh(a)) +sinh(2)
01.21.21.0068.01
1
f sinh(2)tanh(42) dz== — ¢™%*
126
—fsaelozzFl(1 L2, —«,»82) -9¢'7,F; T 7@1822F1(2 Y —@382) - 63@822F1(—E Ll —eBZ)
8 8 8 8’ 8 8’ 8 '8
01.21.21.0069.01
1
fsi nh(22) tanh(2) dz == 5 sinh(22 -z
01.21.21.0070.01
z 1
fsi nh(32) tanh(2) dz == 2tan‘1(tanh(£)) —2sinh(2) + 3 sinh(32)
01.21.21.0071.01
1
fsi nh(42)tanh(z) dz==z- sinh(22) + Z sinh(42)
Involving power of sinh
Involving sinh*(b z)
01.21.21.0072.01
" log(cosh(c2) (1-mmod2) (i\"( m
fsinh (b2)tanh(c2) dz= (—) m|+2"™
c 2
m-1
[Zle( 1)k ( m) eb(m_ZK)ZZFl(b(n;_CZK)v 1: 20+b2(r;1—2k); _@2(;2) e(zu.b(m_zk))z2F1(2c+b2(r:—2k)l : 4c+b2(r:—2k); _eZCz)
- - + +
— k b(m-2k) 2c+b(m-2k)
2c-b 2K 2c-b(m-2k) . 4c-b(m-2k), 2
(_1)m€( c-b(m- ))ZZFl( e , 1’ e — cz)
+
2c-b(m-2k)
(1M e_b(m_Zk)ZzFl(— b(szFCZk)‘ 1; ZC*bz(:FZKJ; _g2cz
/imeN*t
b(m-2k)
01.21.21.0073.01
1-¢?°%) " sinh*(c2) u 2—u
fsinh"(cz) tanh(cz) dz= ( ) Fl(——; —u-1,1, ——; %%, _€202)
cu 2 2
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01.21.21.0074.01

u
snh*(c2) tanh’(c2) 2 ( u
21 —

fsinh“(cz) tanh(cz) dz== -, —ﬁ; 1- ﬁ; sechz(cz))
2 2 2

cu

01.21.21.0075.01

1
f sinh?(2) tanh(2) d z == 2 (cosh(2 2) — 410g(cosh(2)))

01.21.21.0076.01

f sinh®(2) tanh(2) d z == 1—12 (24 tan‘l(tanh( g)) —15sinh(2) + sinh(3 z))

01.21.21.0077.01
f sinh™(2) tanh(2) d z ==
1
@ (8430 cosh(2 2) — 1740 cosh(4 2) + 335 cosh(6 z) — 45 cosh(8 2) + 3 cosh(10 2) — 15360 log(cosh(2)))

01.21.21.0078.01

1
f s nhz(z) tanh(22)dz = Z (cosh(2 2) — log(cosh(2 2)))

01.21.21.0079.01

f snh®@) tanh(32) dz = i (tan*l(z sinh(2)) + 8 tan*l(tanh(z)) —9sinh(2) + sinh(3 z))
12 2

01.21.21.0080.01
5
Zsechz(cz)sinhi(cz) 1 13 5
ZFl(__y —Z; Z; sech (CZ))

1
fsi nhz(cztanh(cz) dz==
2 5/4
ctanh®(c2)

01.21.21.0081.01

tanh(c2) 2\/4 tanhz(cz) 115 )

—dz=——————5F| -, —; —; sech(c2)
1 1 4 4

sinhz(c2) csinhz(cz)

01.21.21.0082.01

f tanh(c2) sinh(2¢c2) (i Visinh(2c2) F(% -icz|2)+ tanh(cz))

dz=

Y sinhS(ZCz) 3cvy sinh3(202)

Involving rational functions of sinh

Involving (a + b sinh(c z))™"

01.21.21.0083.01

tanh(c 2) 2b tan’l(tanh(%)) +alog(cosh(c 2)) — alog(a + bsinh(c 2))
dz=
fa+bsinh(cz) ca?+bh?c
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01.21.21.0084.01

A+ Btanh(2) 1
f Sk

a+bsinh(2) (_ a2 — b2)3/2

—a2-b?

01.21.21.0085.01

tanh(2) 1 2b b —atanh(2)
fi dz==— | ———tanY ——|+2 log(cosh(2)) — log(a + bsinh(2 2))
a+bsnh(22 2a 2 2

01.21.21.0086.01
f(A+ B sinh(2)) tanh(2) 2b(Ab-aB) tan’l(tanh(g)) +b(aA+bB)log(cosh(z)) + a(@B - Ab) loga+ bsinh(2))
d

a+bsinh(2 b(a? + b?)

01.21.21.0087.01
tanh(c2)
f S S P
(a+bsinh(c z))2
cz
(a (—Iog(a +bsinh(c2)a?+a®+4b tan‘l(tanh(?)) a+b” + (a® - b?) log(cosh(c 2)) + b log(a + bsinh(c z))) +

cz
b (4 ab tan’l(tanh( —)) +(a® - b%) (log(cosh(c 2)) — log(a+ b sinh(c z)))) sinh(c z)) / ((a2 + b2)2 c(a+bsinh(c z)))
2
Involving algebraic functions of sinh

Involving (a + b sinh(c z))#

01.21.21.0088.01

f (a+bsinh(c2)? tanh(c2) dz==

a+bsnh(c2)

a+bsnh(c2 ) 1
—[((a—ib)zFl(ﬁ+ 1,1, 8+2 ]+(a+ib)2Fl[ﬂ+ 1,1, 8+2 7]] (a+ bsinh(c2)?* )/

a+ib a-ib

(2@-ib)y(@a+ib)c(p+1)

01.21.21.0089.01

1
f\/ a+bsinh(c2 tanh(c2dz=--

c

bi tan‘l( 4 a+bsinh(c2) ] atanh_l( + a+bsinh(c2) ] atanh"l( \ a+bsinh(c2) J i btan_l[ \ a+bsinh(c2)
ib-a a+ib Y a-ib - \ —a-ib
+ -2+ a+bsnh(cz -

b — atanh(Z 7
2A(a + b7 tanl[i(z)] +2by -a®-b? Btan’l(tanh(z)) +ay —a? - b? B(log(cosh(z)) — log(a+ bsjnh(z)))]

|

+
ib-a va+ib va-ib vV -a-ib

01.21.21.0090.01

- 2Visinh(cz a+a o
f\/ isnh(cz)a+a tanh(cz) dz= -2 tanh
c(cosh(%) + isjnh(%))

i tanh(<2

Z)+1 czy . (cz
4]+cosh(?)+usmh(?)]

S
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01.21.21.0091.01

2V a-iasinh(cz)
f\/ a-iasinh(cz) tanh(cz)dz=
c cosh(%) - isinh(%)

iNZ [ﬁ+tanh(%)] ]
tan™1 +1
V2

01.21.21.0092.01

tanh(c 2) 1 1 . Vv a+bsinh(cz) 1 o Va+bsinh(c2)
f—dz::—— ——tanh + talh | —
vV a+bsinh(c2) Clva+ib Va+ib a-ib a-ib

01.21.21.0093.01

vz tanh-l[%] (cosh(%Z) + £sinh(<Z)) + 1

f tanh(c2) 2
Visinh(cz a+a cvisnh(cz a+a

01.21.21.0094.01

iv2 tan‘l( ”"’"“(%)] (cosh(<Z) - ¢ sin(2)) - 1

tanh(c2) NP}
f i P
Ya-iasnh(c2 cva-iasinh(c2)

Involving cosh

Involving cosh(b z)

01.21.21.0095.01

f cosh(bz)tanh(cz)dz==
1 b b b b
- e—2bz((b—2c) ebz[(m 20 [Zpl(__, L1 )F(_ L, )] R
2(b3—4b02) 2c 2c 2c 2c
b b b b
be2<b+°>22F1[— +1,1 —+2; —eZCZ)] -b(b+20) @<b+2°>22F1(1— — 52-—; -em])
2c 2c 2c 2c
01.21.21.0096.01
f cosh(2) tanh(z) dz == cosh(2)
01.21.21.0097.01
itanY(-i V2 —tanh(3) tanh (i tanh() + V2
f cosh(z)tanh(22)dz== — + cosh(z) —
V2 V2

01.21.21.0098.01

1 itanh(%) +2 1
f cosh(2) tanh(32) dz == — —— tanh | —— = | + cosh(z) - —— tanh™*

2-itanh(3)

V3

01.21.21.0099.01

1
f cosh(2)tanh(42) dz= — ¢ %%
126

1 9 7 15 9 17 1
[—6381022Fl(§, 1, g, —682)"'961622':1[5, 1, E, —682] +7€1822F1(§, 1, E, —€8z)+63@822|:1(—§, 1, -, —e

7
8

)
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01.21.21.0100.01

1
f cosh(22)tanh(z2) dz == 5 (cosh(2 2) — 2log(cosh(2)))

01.21.21.0101.01

1
f cosh(32)tanh(2) dz == 5 (cosh(32) — 6 cosh(2))

01.21.21.0102.01

1
f cosh(4 z) tanh(z) d z== —cosh(22) + Z cosh(4 2) + log(cosh(2))
Involving power of cosh

Involving cosh”(b z)

01.21.21.0103.01

f cosh™(bz) tanh(c2) dz ==

V'FTlJ @b(m—Z k) z

log(cosh(c 2)) (1 — mmod 2) oo [ m

¢ k=0

m
2m - F
§]+ Z(k)[ bm-2k *

e2c+b(m-2k)z [2c+b(m—2k) L 4c+b(m-2k)

2Fl y 4y
2c+b(m-2Kk) 2c 2c

|

Zcz) +

b(m-2k) N 2c+ b(m—2k)_ _@2cz)+

2¢ 7 2¢

e(z c-b(m-2k)) z

2c

2c

4c-b(m-2Kk) e hm-2kz bm-2k) 2c-b(m-2k)
1, _— —QZCZ) + 2 1[— 1; i

F
b(m-2Kk)

01.21.21.0104.01

cosh¥(c2)
f cosh(cotanh(c2) dz== ——
cu
01.21.21.0105.01
) coshz(c 2)
f cosh®(cz)tanh(cz)dz= ———
2c
01.21.21.0106.01
3 cosh3(c 2)
f cosh”(cz)tanh(c2) dz== 3—
c

01.21.21.0107.01
f V cosh’(2) tanh(z) dz ==V cosh’(2)

01.21.21.0108.01

1
f coshz(z) tanh(32)dz== 4_1 (cosh(22) +log(2 cosh(22) — 1))

01.21.21.0109.01
1
2coshz(c2)

1
f coshz(cz)tanh(c2) dz==
c

F
2c—bm-2k > *

2c—-b(m-2k)
[

@202]] /' me Nt
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01.21.21.0110.01

tanh(c 2) 2
f dz = - 71
coshz(c z) ccosh2(c2)

01.21.21.0111.01

1 1
coshz(2¢c2) — tan‘l(coshE (2c z))

1
fcoshE(Z c2tanh(cz)dz=
c

01.21.21.0112.01

1 :
f tanh(c2) . tan (coshz(Zcz))

L [
coshz(2¢2)

Involving rational functions of cosh

Involving (a +b cosh(c z))™"

01.21.21.0113.01
f tanh(c 2) P log(cosh(c 2)) — log(a + b cosh(c 2))

a+ bcosh(cz) ac
01.21.21.0114.01

A+ Btanh(2) B (log(cosh(z)) — log(a + b cosh(2))) 2A (a-b) tanh(%)
dz= - tan

a+bcosh(2) a P2 P2

01.21.21.0115.01

/
fA+ Btanh(2) dre Acoth( ) n B(|og(cOSh(Z)) -2 Iog(si nh(g)))
/
/

01.21.21.0116.01

A+BlhD 2 cosh(3)

p—— zZ= P i 1 (B cosh(g) (Iog(cosh(z)) -2 Iog(cosh(g))) + Asinh(g))

01.21.21.0117.01
(A + Bcosh(2) tanh(2) P Ablog(cosh(z)) + (aB - Ab)log(a+ b cosh(2)

a+ bcosh(z) ab

01.21.21.0118.01
tanh(c2) 1 a
fi dz=— [7 + log(cosh(c 2)) — log(a + b cosh(c z)))
(a+ bcosh(c z))2 a’c \a+bcosh(cz)

Involving algebraic functions of cosh

Involving (a + b cosh(c z))?
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01.21.21.0119.01
(a+bcosh(c z))ﬁ

asech(cz))(asech(c2) -+
=

f (a+bcosh(c2)’ tanh(c) dz== - -

2F1[—ﬁ- -B; 1=, -

cp

01.21.21.0120.01

2V a+bcosh(cz) \/Ewch%(cz) 4 \/gsech%(cz)
f\/ a+bcosh(cz) tanh(cz)dz= 1- snh | ——
¢ \/— a%ch(cz) i1 \/F

01.21.21.0121.01

f \/ cosh(cz)a+a tanh(cz)dz =
v a(cosh(cz) + 1) sech(%)

Cc

(—i\/?tan’l(—zz\/——tanh( )) V2 tanh (atanh(%)+\/?)+2005h(;))
01.21.21.0122.01

f\/ a—acosh(cz) tanh(cz)dz=

01.21.21.0123.01

1
tanh(c 2) 2o asech(c2) | Ya sechzc)
f— dz=— - +1lsnh——~
Va+bcosh(cz) va cvVa+bcosh(c2) sechz(c2) b Vb

01.21.21.0124.01
f tanh(c2) 2i cosh(”)

Vvcecosh(cza+a
acosh’(%)

01.21.21.0125.01

va-acosh(cz) csch(%)

c

(anh( ) V2 (V2 smh( )))

—iv2 - tanh(%)) - itanh_l(i tanh(%z) +V2 ))

2tan (V2 snh(cz)) sinh(%)

tanh(c2)
f dz==
Va-acosh(c2) [
-as nh

Involving (a+b cosh(2c z))?

01.21.21.0126.01
(a+bcosh(2c z))ﬂ
2cp

(b-a) sech’(c2) ) [(a —b) sech’(c2) 1]B
+

f (a+bcosh(2c z))ﬂ tanh(cz)dz=
2b 2b

2 1(—13 =B 1-p;

01.21.21.0127.01

1 4 Va+bcosh(2c2)
f\/a+ bcosh(2cz) tanh(cz)dz= — \/a+ bcosh(2cz) —\/a—b tabh | —mM8 —
c a-b

01.21.21.0128.01

Vcosh(2cz)a+a
f\/ cosh(2cza+a tanh(cz)dz== ————

C
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01.21.21.0129.01

f\/ a—acosh(2cz) tanh(cz)dz==

Va-acosh(2c2) csch(cz) (sinh(c2) -2 tan‘l(tanh(%)))

c
01.21.21.0130.01
tanh(c2) 1 o Va+ bcosh(2c2)
[ECD L | YRrDNECD
va+bcosh(2cz) Ya-bc a-b

01.21.21.0131.01

tanh(c2) 1
f A P
Vcosh(2cza+a cvcosh(2cz)a+a

01.21.21.0132.01
f tanh(c2) p 2tan"*(tanh(<%)) sinh(c 2

Z==

Va-acosh(2cz) cvVa-acosh(2cz)

01.21.21.0133.01
cosh(2 ¢ 2) tanh(c 2) cz a+bcosh(2c2) cz

f—dz:: coshz(—) _ \/ a-b \/(a+ b cosh(2c2)) sech"'(—) cosh(cz) +
va+bcosh(2c2) 2 (cosh(c2) + 1)° 2

2[(b—a)tanh2(%)+a—b+\/a—b \/(a+ bcosh(202))sech4(%) ]

2blog +
va-b (tanhz(%) +1)

m\/(a+bcosh(2<:z))wch4(§) /(\/a—b bc\/a+bcosh(2(:z))

01.21.21.0134.01

f cosh(c2) tanh(c2) ; Iog(\/? Vb cosh(cz) + Va+bcosh2c2) )

vVa+bcosh(2cz) v2+vbec

01.21.21.0135.01
coshz(c 2)tanh(c2) 1 bcosh(2cz)
f dz== - +1 a+a+bcosh(2c2)
Va+bcosh2cz) 2bcVa+bcosh(2c2) a

Involving ((a +b cosh™(c z))n)/j
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01.21.21.0136.01
f tanh(c 2) ((bcosh™(c2) + a)n)f'g [ acosh M(c2) acosh M(c2)

b

dz=-
b

ng
+1] ZFl(n,B, ng;ng+1; -
(@+bcosh™c z))”)ﬁ cmng

Involving sinh and cosh

01.21.21.0137.01

f(A+ B cosh(2)) tanh(2) P 1 [ZAmtan‘l(tanh(g)) b

a+bsinh(2 b (—a2 3 b2)3/2

- . b—atanh(g)
2a(a® +b?)Btan | ——

] +V —a®-b? ((a®+b?)Bz+aAblog(cosh(2)) - aAblog(a + bsinh(z)))]

—a?-p?

01.21.21.0138.01

(A+ Bsinh(2) tanh(2) 1 (@ b)tanh(3)
f dz== 2(a? - b?)Btan ™| —— |-
a+ bcosh(z) ab /—bz—az /—bz—az

z
2by b?-a? Btan’l(tanh(i)) +v b?-a% (@aBz+ Ablog(cosh(z)) - Ablog(a+ b cosh(z))

01.21.21.0139.01

2 (cosh(az) sinh(a z))3/ 2 tanh(az) 1 15 )
f\/ cosh(az) sinh(az) tanh(@z) dz== - zFl[Z, - 4_1; Z; cosh (az))

a(-s nhz(az))s/4

01.21.21.0140.01

1 V2 Vb sinhcz
fsinh(cz) v a+bcosh(2c2) tanh(cz)dz= 7[\/? (a-3b)ya-b tanhl[—()]+

4va-b Vb c va+bcosh(2c2)
va-b sinh(c
2\/;[2(b—a)tan‘1[—(2) +\/a—b \/a+bcosh(2cz) sinh(c2)
Va+bcosh(2c2)

01.21.21.0141.01

\/?lmhfl[‘/?‘/jgnh(u)] 2tan‘1[ Y a-b sinhcz) ]

v atbcosh(2c2) _ \/ at+bcosh(2c2)
f sinh(c 2) tanh(c 2) p Vb Vab
| Z ==
Va+bcosh2cz) 2c

01.21.21.0142.01

fsi nh3(c 2V a+bcosh(2cz) tanh(cz)dz==

Va-b sinh(cz
[Zﬁ[(a—lOb)\/a—b \/a+ bcosh(2c2) sinh(cz)+b[16(a—b)tanl[—() +

32+vVa-b b¥¢c Va+bcosh2cz)

V2 Vb sinhc
\/a—b \/a+ bcosh(2c2) sjnh(SCz)]]—\/?\/a—b (a2+10ba—23b2)tanh‘l[—(2)

Va+bcosh(2c2)
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01.21.21.0143.01

sinh®(c 2 tanh(c z 1 Va-b sinh(cz
f (catenh(c2) dz= [2\/?[4btan‘l[—()]+\/a—b \/a+ bcosh(2c2) sinh(cz) |-

va+bcosh(2c2) 8va-b b¥¢c Va+bcosh(2c2)

V2 Vb sinh
V2 ya-b (a+5b)tanhl[$
Va+bcosh(2c2)

Involving hyperbolic and a power functions

Involving sinh and power

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

01.21.21.0144.01

fz“sinh(a+ bz tanh(c2) dz==
1 n (-1l (b+2c) it b+2c  b+2c b+2c b+2c
—en! eWWZ _ j+2Fj+1[ 1 +1, ..., +1 —em]—
2 i (n—)! 2c 2c 2c 2c
n (=1l b i-1 i b b b b es
Z oFjal — s — L —+1, ., — + 1 %[ -
i (n—)! 2c 2c 2c 2c
) it
E 2y E(ZC_b)Zi(—l)'(Zc—b) z") [ZC—b 2c-b L 2C_b+1 20—b+1__ 2cz]_
A j+2Fj+1 y e y Ly y e , —€
20 n-! 2c 2c 2c 2c
(~Di (~b) It 2] b b b b
Z—HZFH — e — L —, 1 —; —eZCZ) /ineN
e (n—J! 2c 2c 2c 2c
01.21.21.0145.01
fz" sinh(b 2 tanh(c2) dz==
1 n(-i(b+20) A b+2c  b+2c b+2c b+2c
—ntfet29z ) : 42 ;+1[ L +1, ..., +1; —eZHJ—
2 20 n-7! 2c 2c 2c 2c
n (=1l bri-1 2] b b b b
Z j+2Fja| = ooy T 1, —+1, veey —+1, —QZCZ —
i (n—)! 2c 2c 2c 2cC
n (—1)i 2c—b) Tt A 2c-b  2c-b 2c-b 2c-b
e(chmzz . 2 1+1( . 1; +1, ..., +1 ezcz)+
i n-)! 2 2c 2c 2c
n (=)l (bt b b b b
bz N oFi|-—, e ——, L1 —, . 1 —; —¢?¢7 /ineN
JZO: n=p! Iz Hl[ 2c 2c 2c 2c

Involving powers of sinh and power
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Involving z" sinh"(b z) tanh(c z)

01.21.21.0146.01

f Z'sinh*(b2) tanh(c2) dz =
u i\ n (1) 27i-t it 1
u nt@-umod2)| —| |2€2¢? ioFia(Ll . L1522 -0 -
t . ] ]
2 2 20 (n—=)! (n+ D!

o (L2 . N (—1)i (2c—b(u— 2kt A b~
(ij o Z(—l)k(u) S e(Zc—b(u—Zk))zZ( D! (2c-bu-2k) z" j+2Fj+1[20 b(u 2k),
2 k=0 K i—0 (n-)! 2c

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

ey y 4y g eeey

2c-bu-2k) i1 _6202]_

2c 2c 2c
mm4mz§i<—DJ«¢nu—2k»ﬂ‘lfﬂ -bu-2k  -bu-2K
e j+2Fj+ ) oo )
“ (n-j)! A UPY 2¢
-bu-2k) -b@u-2k)
1, —+1,...,, ——+1, —ezcz) +
2c 2c
. St
e—%mu e(2c+b(u—2k))zi(_1)J (2C+b(u_2k)) 2 ioFis 42C+b(U—2k)
e (n-j)! e 2c
2c+bu-2k) 1 2c+bu-2k) . 2c+bu-2k) 1 goce
1 +1, ..., ——+1,-e -
2c 2c 2c

ePu2hz Z

j=0 (n_j)!

n (=) (bu-2k) A b(u-2Kk) b(u-2K)
j+2 j+l( 1
2c 2c

bu-2k) bu-2k
7_}_

1., —+1; _€2cz) ineNAueN*
2c 2c

Involving cosh and power

Involving z" cosh(a+b z)tanh(c z)
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01.21.21.0147.01

f Z"cosh(a+ bz tanh(c2) dz ==
1 n (-1l (b+2c) 2 b+2c  b+2c b+2c b+2c
—e®n! eWC)ZZ 2 J+1[ 1 +1, ..., +1 —em]
2 i (n—)! 2c 2c 2c 2c
Z”: 1)l pri-1 A - (b b L b L b L ZCZ]
il —y ooy — L, — 41, .., —+1 ¢ +
o0 (n—=)! jreti 2c 2c 2c 2c
1 n (-1 @2c-b) A 2c-b  2c-b 2c-b 2c-b
—en! e<2°-b>zz i2Fj 1 +1, ..., +1; —e2?
2 i (n=)! 2c 2c 2c 2c
(~Di (~b) It 2 b b b b
Z—J+2Fj+1 —— e — L —, 1 —; —eZCZ) /ineN
= (n—J! 2c 2c 2c 2c
01.21.21.0148.01
f Z"cosh(b 2) tanh(c2) dz==
1 n (-l (b+2¢) I b+2c  b+2c b+2c b+2c
—n! e“’*zmz 42 J+1[ - 1 +1, ..., +1; —ezCZ]—
2 o0 (n=)! 2c 2c 2c 2c
N (-=1)i bi-l-i b b b b
Z J+2Fj+1[_l very —, L —+1, ..., —+1; —@202]4-
i (n—)! 2c 2c 2cC 2cC
n (-1 2c-b) Tt 2c-b 2c-b  2c-b 2c-b
e(chmzz : j+2 l+l( Y e 1 +1, ..., +1, —e )
iz n-=-j! 2c 2c 2c 2c
Z l)l(b)le”J . b b 1 b ) b, /
- -, ——, 11—, .., 1-—; —¢ ineN
o 12 2c 2c 2c 2c

Involving powers of cosh and power

Involving z" cosh"(b z) tanh(c z)
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01.21.21.0149.01

f 2" cosh'(b2) tanh(c2) dz ==
u n (-1} 27i-l il 2t
2“[u]n!(1—um0d2) 222 : 2Pl 12, 2 -0 -
2 o0 n-p! (n+1)!
L& " (1) (-bu-2k) T 2
27Ut Z( ) _@_b(U_ZK)ZZ
o \k i=0 (n=J!
bu-2k) bu-2k) b(u-2k) b(u-2k)
i+2 ,-+1[—7,...,— , 11— R ;—eZCZ]—
2c 2c 2c 2c

n (-1l (bu-2k) i b(u-2k) b(u-2k)  bu-2k
j+2 j+1[ 1 +1

b(u-2k)z
e PACERT) y Ly
j; (n-j! 2c 2c 2¢c

b(u-2k) n (-1 @2c-bu-2k) A
, +1 _6202] +€(2c—b(u—2k))zz : j+2Fj+1
2c 20 (n-=)!
2c-bu-2k 2c-b@u-2k) 2c-bu-2k 2c-bu-2k
, L +1,.., —————— +1; -7+
2c 2c 2cC 2c
(20+b(u_2k))zzr':(—1)j (c+bu-2k) It 2¢c+b(u-2k) 2c+b(u-2k)
e i i 3 eeey ’
“ (n-j! pre 2c 2¢
2c+b@u-2k) 2c+bu-2k)
1; 27+1, 27+1; —e®°%[|/ineNAueNt
Cc C
Involving hyperbolic and exponential functions
Involving sinh and exp
Involving P ? sinh(b z) csch(c z)
01.21.21.0150.01
1 @(—b+20+p)22|:l( ’b+20+p' 1: *b+24cc+p; _eZCZ)
fepzsjnh(bz)tanh(cz)dz: — +
2 b-2c-p
b+2 b+4 —-b -b b b
e(b+2c+p)22Fl( +2<;+P’ 1: +22+p; _ezcz) €(p7b)22':1([)2_c’ 1: pz_c 1 _€2cz) e(b+p)22Fl(2ch’ 1; ZL: +1—e
b+2c+p b-p b+p

Involving powers of sinh and exp

Involving e sinh"(b z) tanh(c z)
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01.21.21.0151.01

@ctp) 2C+p 4. 4ctp. 2 P oqo2ep 2
. (uy|e C+pZ2F1( o Lo e CZ) epzzFl(ZC,L o —ett
f@pzsmh (bz)tanh(cz)dz=i"2""] u - (1-umod?2) +
3 2c+p o]
{%J ! €(2c+p+b(u—2k))22[:l(2c+p+2b(u_2k), 1: 4c+p+2b(u—2k); _ezcz)
INEU N : : -
v k 2c+p+bu-2k

(- l)u el p-b(u-2k)) z 2F1( p-bu-2k) 1: 2c+p-b(u-2k) - ez c z)

2c T 2c

+
p-bu-2k)

2c+p-b(u-2k)
2c

(-1 e2crp-bu-2k)z 2F1( . Ac+p-b(u-2k) : —g2C¢ z)

L 2c

2c+p-bu-2k)

p+b (u-2k)
2c

p+bu-2k)

. 2c+p+b(u-2k)

. 2cz
L ¢

e(p+b (u-2k) z ZFl(

/iueN*

01.21.21.0152.01

eP?(1-e2°?) " dnh(c)  (p-cp
A

1p
fepz sin(c2) tanh(c2) dz == — —pu—-1,1; 5 (— -+ 2); %2, —eZCZ)
C

p-cu

Involving cosh and exp

Involving e ? cosh(b z)tanh(c z)

01.21.21.0153.01

fepzcosh(b 2tanh(c2)dz=
1(ePD2 p-b  p-b e0+Pr202 b+p+2c b+p+4c
= 2F1 L +1; —e?°% |+ 2F1 L i B
2{ b-p 2c 2c b+p+2c 2c 2c

ebPz  bip  be
1[ P 1; P +1; _€2cz)

el-brpr20z [—b+ p+2c -b+p+4c
, 1 ;—EZCZ
2c 2c ]

- F Y
b+p ? b—p—2(:2 ! 2c 2c
01.21.21.0154.01

f ePZ cosh(b z) tanh(c2) dz ==

1 2(b+c)z b+c b 2cz 2bz b b+c 2cz
——|bfce F| — 1 —+2 e +2(b+c)log(cosh(cz)[-c(b+c)eP?,F | —, 1, —; —¢
4bc(b+c) c c c c

01.21.21.0155.01
f e PZcosh(b2) tanh(c2) dz ==

e—sz

2cz _E . _E._ 2cz| _ (h_ _E . _E._ 2cz 2bz
bce % ,F|1 , 1.2 P —e (b-c)|csoFy , 11 T —e + 2be“?log(cosh(c 2))
c c c

4bc(c-h) c
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01.21.21.0156.01
2cz+ e3¢

f e ®% cosh(cz)tanh(cz) dz ==
4c

Involving powers of cosh and exp

Involving e”* cosh"(b z)tanh(c z)
01.21.21.0157.01
f@pzcosh“(b Htanh(c2)dz==

el

u e(2c+P)22|:1(2°+p, 1; 4c+p; _6202) epzzpl(ﬂ' 1; 2c+p; _QZCZ)

_u 2c 2c 2c 2c _u u
2y - (1-umod2)+2™ )

2 2c+p P oo K

€(2c+p+b(u—2k))z2|:1(2°+p+b(”‘2k), 1: 4°+p+b(“‘2k); _&,202) e(p*b(u—zk))zzpl( p—b(u—2k), 1: 2°+p‘b(”‘2k); _BZCZ)
2c 2c 2c 2c
- +

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

2c+p-bu-2k) 4c+p-bu-2k)
P L1 =P ; —e?¢?)

(2c+p-b(U-2k) z (
€ 2F1 2c 2c

2c+p-bu-2k)

p+b(u-2k) 2c+p+b(u-2k) 2¢z
L 4
2c 2c

e(p+b(u—2k))12|:l(
/iueN*

p+bu-2k)

01.21.21.0158.01
fepz cosh(c2)tanh(c2) dz==

p-cu .
7 +1,1-y;

p—cu . 2cz) pz (p—cp _ . p=ctu . Zcz)
7 +2; —e eP?,F 2C,l M s +1; —e

6(2 c+p)z 2Fl(

cosh*(c2) (1+e2°2)_”
—uc+2c+p p-cu

Involving hyperbolic and trigonometric functions

Involving sinand sinh

Involving sin(az)sinh(b z)tanh(c z)
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01.21.21.0159.01

@(—b—s‘a)zzFl(—bz—é'a, 1 —bzsa +1 - 2cz) e(bﬂ'a)zzl:l(b;%, 1: b-;'ca 41— 2cz)
fsin(az)sinh(bz) tanh(cz)dz==—i + _
4 -b-ia b+ia

ol-br2c-ia)z ,F ( 2cz) ol-br2cria)z ,F ( ia b +2 - 2cz)
+

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

e(b+20—s‘a)22|:1(b;ia +1, 1 b;i:a +2 _&,202) eliabz F (53— 1 5;— +1 _&,202)

b+2c-ia ia-b -

2c ' 2c

e(b—ia)zzFl(b—Ea’ 1: b-ia F1 _QZCZ) e(b+20+z‘a)22|:1(b+ﬂa 1,1 bﬂa 2 _QZCZ)

b-ia b+2c+ia

Involving powers of sin and powers of sinh
Involving sin™(a z) sinh"(b z) tanh(c z)

01.21.21.0160.01

2™ ]og(cosh(cz) (1-mmod2) (1—umod?2) (M) u
fsinm(az)sinh“(bz)tanh(cz)aﬂz:: [T][ ) -
2

u
c 2
m-1 i i
u = my| 1, eiam2lz ( a(rztm 1; 8 (ZZZK) +1; —ezcz)
u"‘zwu[g)(umodZ—l)Z(—l)k(k) e 2'™ +
> s a(m-2Kk)
; i (m-2k . ai(m-2k .
o20+a (m—2k))22Fl(a (rzn; ) 1 1 M- )+2’ _£202)
+
2c+ai(m-2k)
_— i 2K i 2K
i €(Zcxa(rm2k))22|:l(1_ a(r;; ) 12— a(r;; );_QZCZ)
e 2 _
2c—ia(m-2k)
+2‘m‘”(m](l—mmod2)2(—l)k( )
a(m-2Kk) 7 K

k=0

—-bu-2k z _bu-2k .., bu-2k. 2(:2) (2c-bu-2k) z ( _bu-2k .., bu-2k. 2cz)
e oFy(- 2529, 1,1- 2020 e e oFy(1- 2020 g p DU20,
+

b(u—2k) 2¢-bu-2K) -

-1"

eb(u_ZK)ZZFl(b(L;CZk): 1: b(uz—CZk) +1 _ezcz) p2otbU-2k)z (b(u 2k) +1, 1 b(u- 2k) +2 _€2cz)
+

+
bu-2k)

2c+b@u-2k)

SElss  (M— _
o-m-u i 2 (_1)k+s(r;)(:) ef%émfr [@(2c+ai(m—2k)+b(u—25))zZFl(al(m 2Kk +bu-29) .

s=0 k=0 2c

ai(m-2k) +bu-29)
> +2; —ezcz))/(20+ai(m—2k)+b(U—25))—
c
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59

e(aﬁ(ny-zk)m(u—zs))zz,:l(aﬁ'(m-Z'g;b(“‘zs), 1 a"(m‘z‘gzb(”"zs) +1 —ezcz)

+
ai(m-2K) +bu-29)

b(u-2s) —ia(m-2Kk)
+ 14,
2¢c 2c

E% e(z c-ia(m-2k)+b(u-29)z ZFl(

b(u-2s) —-ia(m-2Kk
11 ( ) — i a( )+2;_€2<:z])/

(2c-ia(m-2k)+bu-29) -

e<b(”‘23)“a(m‘2k))zzFl(b(u_zs);ca(m_ZK), 1 b(u—ZS);n‘Ca(m—zk) +1 _ezcz

1.
+ (_1)u e zimT

bu-29) -ia(m-2k)

]

43(2 c+ai(m-2k)-b(u-29))z 2F1
2c 2c

ia(m-2k)—bu-29) ita(m-2k)—bu-2s)
+1,1; +2 —eZCZ))/

(2c+ai(m-2k)—bu-29) -
e(s‘a(m—Zk)—b(u—Zs))ZZFl(5a(m—2k)—b(u—23)’ 1 iam-2k-bu-29 4. _ 2cz

2¢c 2¢c 1 7€ imzx

+(-D'e 2

ia(m-2k) —-bu-29

1

2c 2c

((Q(ZC_M(WZK)_MU_ZS))ZZFI[—u‘a(m—2k)—b(u—25) P11 —ia(m-2Kk —bu-29) +2 —eZCZ]]/

. —-ia(m-2k)—bu-29
(2c—ia(m-2k —bu-29) - (d“amzk)_b(u—zsﬁZzFl( 1

2c

—-ia(m-2k)—bu-29

+1; —ezcz))/(—ia(m—Zk)—b(u—25))] /imeN* AueN*

2c
01.21.21.0161.01
f sin"(a2) sinh*(c2) tanh(c2) dz ==
2 (1 - ¢2¢2) " (1 - mmod2) sinh*(c2) ( m u 2-pu _
( ) [m]Fl(—_;—#—lx 1; _;€2cz’ _€2cz) _2—m(1_€201) H
Cﬂ 2 2 2
1% | ez e Fl(—‘fa(mgik)'°”; —u-1,1; 3 (- —‘a<”:2"’ —pu+ 2); 227, —eZCZ)
sinh*(c2) Z (—1)"( k) . +
‘o —ia(m-2Kk) -cu

. imm . _ .
ena(r’r\rzk)zfT Fl(ra(ITFZZCk) C#; u-11 %(at(ﬁ:Zk) —u+ 2); 27, _@3202)

/imeN*
ia(m-2k)—cu

Involving cos and sinh

Involving cos(a z) sinh(b z) tanh(c z)
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01.21.21.0162.01

(-b-ia)z —b-ia .. -b-ia .. ¢z (ia-b)z iab .. iab .. ac

. e zFl( 7c , L 7o +1; —¢ ) e 2F1( o 1 e +1; —e )

fcos(az)smh(b 2tanh(cz)dz= — + B
4 -b-ia ia-b

(-b+2c-ia)z —b-ia . —b-ia . 2cz) (b+2c-ia)z (b—ia . b-ia . 202)
e 2F1( L L R 2 e e P o B H= i
+ +
-b+2c-ia b+2c-ia

(b+2c+ia)z (b+£a . btia . 2cz) (b-ia)z (b—ia . b-ia . 2(:2)
e 2F1 2c +1, 1, 2c +2, e e 2F1 2c ,l, 2c +l, e

b+2c+ia b-ia

(b+ia)z (b”a . btia . 2cz) (-b+2c+ia)z (F'a—b . ia-b . 2cz)
e 2F1 2c ,1, 2c +1, e e 2F1 2c +1, 1, 2¢ +2, e

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

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

01.21.21.0163.01

f cos™(az) sinh"(b2) tanh(c2) dz ==

4 27™ Jog(cosh(cz)) (1-mmod2) (1-umod2) ( m)(u u
(T][ ]—i”Z‘m‘“[ )(umodZ—l)
2

u u
c 2 2
m-1 P P P P
Pl : ia(m-2k)z ia(m-2k 4. ai(m-2k . 2cz) : —iam-2k)z (_Ea(TTFZk) L iam-2k. Zcz)
[EJ(m) ie 2F1( 20 , 1 7 +1; —-e ie oF1 2 N T
- +
=k am-2k) a(m-2k)

e(2c+at(nrzk))zZFl(an'("FZk) +1, 1 aim-2k) 2: _(ezcz)
2c 2c
+

2c+ai(m-2k)

@(Zc—éa(m—zk))zzFl(l_ E'ﬁl(fZTEZK)’ 12— E'GI(TZYEZK); _6202) m {%J "
+2-”F”[ m](l—mmodZ) (—1)k( )
2c—ia(m-2k) 2 = k
—b(u-2Kk) _bu-2k ... bu-2k. o (2c-b(u-2k) _bu-2k .., bu-2k. o
(1)ue R R e°2)+e° w20z Fy(1- B2 g 0 DUEK, . p2c2)
bu-2k) 2c—-b@u-2k)
eb(“’ZK)ZgFl(b(uz_ZK), 1: b(uz—2k) 1 _e2cz) e(2c+b(u72k>)zZFl(b(Uz-2k) +1, 1 b(Uz-Zk) y2 _@2cz)
c Cc Cc [
+ +
bu-2k) 2c+b@u-2k)

ia(m-2k)—bu-259)
+

2 L
—Mm-u _1)S _1\u (2c+ai(m-2k)-bu-29)z .
zme 5 S e ([ e S

s=0 k=0

ia(m-2k)—bu-29)
2c

+2; —ezcz])/(20+ai(m—2k)—b(u—25))—
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o a(wzk)_b(u_ZS))ZzFl(s'a(m—2k)—b(u—25)’ 1: iam-2k-bu-29 1 - ezcz)
2c 2c
+

ia(m-2k)—-bu-29

(—1) [[e(zua(wzk)b(u25))22F1[—ia(m—2k)—b(u—23) +1 1 —ia(m-2k-b(u-2y9 +2 _@202]]/

2c 2c
—ia(m-2k)—b@u-2s
(2c—,za(m—2k)—b(u—25))—(d-"amm—bw—mZzFl( Al 2) ( ),
c
—ia(m-2k) —bu-29)
1; . +1; —eZCZ]]/(—n'a(m—ZK)— b(u—23)))+
c

(e(ZC—ia(m—ZkHb(u—Zs))z2F1[b(u_28) —ia(m-2k) T bu-2s)—ia(m-2k) ‘2 _ezcz))/
2c 2c
(2c-ia(m-2k)+bu-29) +
ai(m-2k)+bu-29) ai(m-2k)+bu-2s)
+1,1; +2 —em))/
2c 2c

(43(2 c+ai(m-2k)+b(u-29) z 2F1[

ebU-29-iam-2 k))zZFl(bm—ZS);'ca(rmZk), 1: b(U—ZS);iCa<w2k> +1 _ezcz)
(2c+ai(m-2k)+bu-29) - -
bu-2s)—-ia(m-2k)

e(az‘(n’FZk)er(u—Zs))zZFl(ai(WZK)er(U*zS), 1: ai(m-2Kk+b(u-29) y1 - 2cz

2c 2c €

/imeNT AueN*t
ai(m-2k)+bu-2ys)

01.21.21.0164.01

2™ (1-¢2°%) " (1-mmod2) sint(c2) (m U 2-u
fco§“(az)sinh“(cz)tanh(cz)aﬂz:: [ m ) 1(_5; —u-1,1 T; ¢, _€2cz) _
cu 2

m-1 i —ia(m-2K—cpu 1 iam-2k )
2_m(1— ezcz)_u sink¥(c2) [ZZ‘JJ(m) - B(WZK)ZFI(T' e ’ (_7 B 2)' o _QZCZ) +
pary k —ia(m-2k) —cpu

elam-26z Fl(‘-a("kzzck)’cl‘; —u-1,1 % (ai(rTCFZK) —u+ 2); £2°2. _QZCZ)
/;meN*

ia(m-2k) —cu

Involving sin and cosh

Involving sin(a z) cosh(b z) tanh(c z)
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01.21.21.0165.01

(-b-ia)z —b-ia ,. -b-ia . _2cz (ia-b)z iab .. iab . _2cz
_ 1 [ e 2Fl( R ) e 2Fl( e )
fsm(az) cosh(bz)tanh(cz)dz== Zm - + +

-b-ia ia-b

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

e(bﬂa)zzFl(bﬂ'a' 1 b+ia 1 _€2cz) e(—b+2c—ia)22|:1( —b-ia +1,1 *b;'a +2 _@2cz)

(b+2c-ia)z (b—fa . b-ia . Zcz) (b-ia)z (b—ﬁ'a . b-ia . Zcz)
e 2F1 20 +1, 1, 2c +2, e e 2F1 2c ,l, 2c +l, e

b+2c-ia b-ia

e(—b+2c+ia)22|:1(5';;b +1, 1 i:;b 2 _QZCZ) e(b+2c+z‘a)22|:l(b*2'503 +1,1 b*z'ica 2 _6202)

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

Involving powers of sin and powers of cosh

Involving sin™(a z) cosh"(b z) tanh(c z)

01.21.21.0166.01

m

2-M™Uog(cosh(c2) (1-mmod2) (1-umod2) ( m)(u
fsinm(az) cosh'(b2)tanh(cz) dz == ( )[ ] -

u
c 2 2

u {"FTlJ m ) jgia(m—zk)zzlzl("a(rzmz‘()’ 1 ai(m-2k 1: _8251)
—m-u _ 1k -~imn c 2c
2 u [umod2-1) > (-1) ez +
> = k am-2Kk)

e(20+ai(m—2k))zZFl(ai(fZT‘;Zk) +1, 1 ai (m-2k) +2 _£202)

+
2c+ai(m-2k)

€(Zc—x'a(rm2k))22|:l(1_ éa(m—zk), 12— ia(m—zk); _QZCZ)
ar 2c 2c
e 2 -

2c—ia(m-2k)

imn

ljg—ia(nl—Zk)zzFl(_ia(;T—Zk)l 1:1- »‘a(r;Zk); _£2cz)

m
+2”F“( m)(l—mmodZ)

a(m-2Kk) 2

— —-2K —-2K _b(u— —-2K -2K
b 2k)22F1(b(U )‘ 1; b(u-2k) +1 _BZCZ) e-bw Zk)ZZFl(_b(uzc )‘ 11— bu-2k), _BZCZ)

u 2c 2c 2c '
e : :
k=0 k b(u-2k bu-2k)

6,3<2c+b(u-2k))zzlzl(b(U—Zk) +1, 1 bu-2k) 2: _€2cz) e(2c—b(u—2k))22F1(1_ b(u—2k>] 1:2- b(U—Zk); _ezcz)
2c 2c 2c 2c
+ +
2c+b@u-2k) 2c-b@u-2k)

ZIE] (- _
2—m—u i 2 (_1)k(r|?)(:) e—%tmn [e(2c+ai(m—2k)+b(u—23))zZFl(al(m 2k) + b(u 23) + 1, l;
s=0 k=0 2c

ai(m-2k)+bu-2ys)
2c

+2; —ezcz))/(20+ ai(m-2k +bu-29) -
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e(ai (M=2K)+b(U-29) z 5 Fl( ai(m-2k)+b(u-2s) 1 ai(m-2k)+b(u-2s)

. _,2cz
2c 2c +1 -e )

+
ai(m-2K) +bu-29)

e% e(Zcia(nkaHb(u28))22Fl(b(u_23)—la(m_2k) +1,1; b(u_ZS)_Ea(m_Zk)

, +2; —e%¢? /
2c 2c

(2c-ia(m-2k)+bu-29) -
ebU-29-iam-2k)z,, Fl(

b(u—Zs)—ia(m—Zk)’ 1; b(u-29)—-ia(m-2k) 1 _6202)
2c 2c

+
bu-29) -ia(m-2k)

e—%s‘mn [e(2c+ai(w2k)b(u25))22|:1{” am-2k-bwu-29 + ia(m-2k-bu-29

11 +2,—*? /
2c 2c

ia(m-2k-bu-29) 1: ia(m-2k-bu-2s) 1 _ez(;z)

(2c+ai(m-2k)—bu-29) -

Liam-2K-b(u-29) 7 2,:1(

2c 2c
+
ia(m-2k) —-bu-29

e? [{e(Zc—ia(m—zk)—b(u—ZS))zzFl(_E am-2k-bwu-29 + —ia(m-2Kk-bu-29

L1 +2, —e** /
2c 2c

. —-ia(m-2k)—bu-29
(2c—ia(m-2k —bu-29) - (d“amzk}_b(u—zsﬁZzFl( e .1

—-ia(m-2k)—bu-29
. +1; —ezcz))/(—ia(m—Zk)—b(u—25))] meNt AueN*
C

01.21.21.0167.01

f sin"(a2) cosh'(c2) tanh(c2) dz =

m Y @2”2':1(2_7#, 1 28
2”‘[ m ]cosh“(cz) (1-mmod2) (1+&%°%)
2

+2™M
c2-p

@MTm+(2 c-ia(m-2Kk) z ZFl( c(2-w~-ia(m-2k

1 ia(m-2k)
A ) (e

-3 . —/1+4); _QZCZ)

m-1
i g (m
costt'(c2) (1+ %) Z(—l)( ) +
0 k c@-p—ia(m-2K)

2crai (m-2k) z— 0% ai (M-2K)+c(2-4) 1 (ai(m-2k
p20Haim-2k) == 2F1( i o 2y -y E(as(n;— )_#_'_4); _€2CZ)

ai(m-2K) +c(2— ) -

mr_; —ia(m-2k-c j
e 2 Ea(m—Zk)zzFl( ia( = ) #’ 1—11; %(_xa(n’;—Zk) _#+2); _ez(;z)

_ia(m-2k —cu -

imnr

i — ia(m-2k—c i
eta(ﬁFZK)Z > ZFl(E ( 2C) #,1—/1; %(a»(nszk)_ﬂ+2); _e2c?

/imeN*
ia(m-2k)—cu
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Involving cos and cosh

Involving cos(a z)cosh(b z)tanh(c z)

01.21.21.0168.01

f cos(az) cosh(bz)tanh(c2) dz ==

(-b-ia)z -b-ia .. -b-ia . Zcz) (-b+2c-ia)z (—b—ia . —b-ia . 202)

i ° 2F1( 2c 'L 3 Tl e Pl +L L ——+2 e

—|- + +
4 -b-ia -b+2c-ia

(-b+2c+ia)z ("a—b . ia-b . 202) (b+2c-ia)z (b—éa . b-ia . 2(:2)
e 2F1 2c +1, 1, 20 +2, e e 2F1 2¢ +1, l, 2c +2, e
+ +

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

2c 2c 2c ' 2c

e(b+20+x‘a)22|:1( b+ia +1,1 b+ia r2 _@202) e(ia—b)zzFl(ia—b’ 1 ia-b 1 _QZCZ)

b+2c+ia ia-b

(b-ia)z b-ia .. b-ia . 2cz) (b+ia)z (bﬂa . btia . 2CZ)
T e e 1 (o H L FE

b-ia b+ia

Involving powers of cos and powers of cosh

Involving cos™(a z) cosh"(b z) tanh(c z)
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01.21.21.0169.01

2-™Uog(cosh(c2) (1-mmod2) (1-umod2) ( m)(u u
fcosm(az) cosh'(b2)tanh(cz) dz == ( m )[ u ] —2°mu [ u )(u mod 2 — 1)
2 2

c 2

1 ) ) ) )
bl - ia(m-2k)z ia(m-2k) ,. ai(m-2k) . ZCZ) . _ia(m-2K)z (_ iam-2Kk 4., iam-2k. ZCZ)

[ 2 J m | i€ 2F1( T 1; 7 +1; —e ie oF1 T 1,1 T

) — :
Lk am-2k) a(m-2k)

€(2c+as'(m—2k))z2F1(af(ﬂF2k) +1,1 ai(m-2k) +2 _QZCZ)
2c 2c
+

2c+ai(m-2k)

iam-2K 4.5 _ iam2k. Zcz)
T 2c '

e(Zc—ia(ka))zzFl(l_ e m
2c
+2‘m‘”[ m ](1—mmod2)
2c—-ia(m-2k) 7
ut bu-2K z bu-2k) 4. bu-2k . 2cz —bu-2K2 bu-2k) 4.4 bu-2K., ¢y
[ZZ:J(U) e 2F1(—2C L=+l -e )+€ 2F1( TR T )+
o K b(u-2k) bu-2K)
(2c+b (U-2k)) z b (u-2k) . bu-2k . _2cz (2c-bu-2k) z _bw-2k 4., bu-2k. 9cz
o2e* 2Fl(—2c +1,1, 2029 42 ) e 2F1(1 s20 1,2- 2020, )
+ +
2c+bu-2k 2c-bu-2k
|22 = . e(chta(wzknb(ufzs))zzpl(—b(”‘zs)‘ﬁa(m‘m +1, 1; bum2o-iam2k o —ezcz)
2_m_u Z Z ( )( ) 2c 2c +
k/\s 2c—ia(m-2k)+bu-29

s=0 k=0

ai(m-2k)+bu-29 ai(m-2k)+bu-29)
+1,1; +2 —eZCZ))/

43(2 ct+ai(m-2k)+b(u-29)z 2F1
2c 2c

—ia(m-2k)—bu-29
+1
2c

(2c+ai(m-2K) +bu-29)+ [e(ZC-‘a(”F2k>-b(U-23)>Z zFl[

N —-ia(m-2k)—bu-29

: . +2; —ezcz))/(Zc—ia(m—2k)—b(u—25))+
C

1 =

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

(6(2 ct+ai (m-2k)-b(u-29)z 2F1[

bu-29)-ia(m-2k) 1: bu-29)-ia(m-2k) 1 —ezcz)

(b(u-29)-ia(m-2k)) z
€ ZFl( 2c 2c

(2c+ai(m-2k)—bu-29) -
b(u-2s)—ia(m-2k)

i (M2K+b(U-29 4. ai(M-2k+bu-29 4. _€2cz)

(@i (m-2k)+b(u-29) z
€ 2F1( 2c 2c

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

—ia(m-2k-b(u-29) 1: —ia(m-2k-b(u-29) +1 _ezcz)

(—mia(m-2k)—-b(u-29))z
€ 2F1( 2c 2c

—ia(m-2k)—-bu-29
ia(m—Zk)—b(u—Zs), 1; ia(m-2k—-b(u-2s) " 1; —ezcz

2e 2 /imeNt AueN*
ia(m-2k)—bu-29

pliam-2k-b(u-2s)z 2,:1(
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01.21.21.0170.01

f cos™(az) cosh'(c2) tanh(c2) dz=

2—
» m e2cz Fl(_ 1- /1- ; £2CZ) 2F1(—%,1—,u; Ty;_KZCZ)
M costt(c2) (1 - mmod 2) (1+ €?¢?) [ m] +
2 C(Z—u) cu
m—T e(Zc—ia(nkzk))z2F1(°<2_”)_;:(m"2k>, 1- %(_E'a(n;—zk) —M+4); _ezcz)
2" cos'(c2) (1 + &%) " Z(
o c(2-p)—ia(m-2Kk)
i ai(m-2k)+c(2-p) 1 (ai(m-2K .
e2c+a (wzk))zzFl(%, 1-p 3 (% _#_’_4), _QZCZ)
ai(m-2k)+c(2-p)
i K —ia(m-2k—-cu L1 ia(m-2Kk) .
eiam2 )ZzFl(Ty 1-u; 5(—f —/1"‘2), —BZCZ)
—ia(m-2Kk) -
eia(ka)zzFl(éa(nFZZCk)fw‘ 1-p; 2 (aE(TZK) H+2)i _e2cz)
/imeN*t
ia(m-2Kk) —
Involving hyperbolic, exponential and a power functions
Involving sinh, exp and power
Involving z" e ? sinh(a + b z) tanh(c z)
01.21.21.0171.01
1 N (-1)i (b+2c+p) Tt
fz”epzsinh(a+ bz tanh(c2) dz== — ¢ n! e<b+2°+p)zz
2 . (n-j)!
i=0 !
b+2c+p b+2c+p b+2c+p b+2c+p
je2Fje1 1 +1,..., ————— +1; —€?%°%| -
2c 2c 2c 2c
no(_mni =j=1 n-j
e(mp)zz( Dib+p 2" o (b+p b+p 1_b+p+:L b+p+1__€2u] ~
R ]+2 ]+1 3 eeey ) 4y 3 ey )
i20 (n=)! 2c 2c 2c 2c
_1i(— -1 -
1 e(7b+20+p)22”:( 1)) (-b+2c+p) z"
j=0 (n_j)!
-b+2c+p -b+2c+p -b+2c+p -b+2c+p
i+2Fja1 . . +1, ..., ——— +1; —%°% -
2c 2c 2c 2c

n (-1l (p—by T2 p-b  p-b p-b p-b

j=0 (n_])!

(p-byz ) ) . .
e F Y e , 1 +1,...,—+1—e /ineN
Z j ki 2c 2c 2c 2c ]]

+

+
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01.21.21.0172.01

1 N (—~1)i (b+2c+p) A
fz” ePZsinh(b2) tanh(cz) dz == En! [e(b"z”p)zz P

j=0 (n-p!
b+2c+p b+2c+p b+2c+p b+2c+p
j+2Fj+1 y eeey L +1,..., ——+1; _6202 _
2c 2C 2¢c 2¢c
_1l -i-1 n-j
e(b+p)zi( Dib+p 2! . ‘+1[b+p b+p " b+p+1 b+_p+r _@262]_@(b+2c+p)z
iz (n—)! e 2c 2c 2c 2c

n (-1l (-b+2c+p A

2

o0 QRN
-b+2c+ -b+2c+ -b+2c+ -b+2c+
jr2Fie1 p p,l; p+1,..., —p+1; —e%°?| +
2c 2c 2c 2c
n (-1)i (p—b) Tt -b -b -b -b
e(p’b)zz P - i+2Fjs1 P P 1 P +1, ..., P +1; —€*°?||/ineN
i (n-j! 2c 2c 2c 2c
01.21.21.0173.01
1 P n (-1l 2ritcit A
fz"ebzsinh(bz)tanh(cz)dz: 5 T —26%07 %" _ iaFi2(Ll o 1,22, ., 2 —€*%F) -
(n+1)! pary (n-j!

N (=1)i 2-i-1pmi-l A

ezbzz

b b b b
j+2Fj+l - e, = L —+1, ..., —+1 —(EZCZ +
C

i n-=j! c c c
n(—ni2-it (4ot b+c b+c b+c b+c
ez(b+°’zz o i+2FJ+l( e 1 . +1,...,T+1;—@2°Z) /ineN
=0 - D!
01.21.21.0174.01
1 7 n (-1l 27t
fz“ eZsinh(b2) tanh(c2) dz== — — n! —26%2 )" _ Pl 0 L 12, 2 -7 +
2 |+ s (n-j!
n_ 2-i-lp-i-1j b b b
o202y _ 2 M[——, e L dm o L — =207 | 4 202
- c c c c
n (-1 271 (—b+ )t I -b+c -b+c -b+c -b+c
Z P j+2Fje1 e T 1 S +1, ..., S +1;-€*%?||/;ineN
i=0 -

Involving powers of sinh, exp and power

Involving z" e % sinh"(b z) tanh(c z)
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01.21.21.0175.01

fz” eP?sinh(b2) tanh(c2) dz == [

u i
E)n!(l—umodZ)(E]

2

e2ctpz Z

n (-1l 2c+p) itz 2c+p 2c+
j+2 j+1[

j=0 (n=1

e,

j=0 (n_j)!

=
—u _ 1)k u _ 1| ,2c+p-bu-2k)z
27Un! éo( 1) (k)[( 1 [e §

e(Pbu-2k)z Z

-0 (n-p!

j

e(p+b(u—2 k) z Z

N (-1 privtz

-bu-2k)
1; p7+1

! 2¢ 77 2¢

p p p
i+2F (— v —, L —+1, ..
et 2c 2c 2c

n (-1 2c+p-

p 2c+p 2c+p
1; +1

y eeey

2c 2c

p
L —+ 1 —ezu) +
2c

2c+p-b@u-2k) 2c+p-bu-2k)
1, +1

bu-2ky) Tt
j+2 j+l(

j=0 (n_j)!

2¢c T 2¢c

2c 2c

n (1)) (p+bu-2k) Tt 2

j=0

2c 2c

n
£ 2CHPHb(U-2k)z Z
j=0

p+bu-2Kk)
1, ———+1

(- “ZFH[

p+bu-2Kk)
_ +

(-1)) 2c+p+bu-2k) Ttz

n-p!

2c+p+bu-2k) 2c+p+b(u
], —mM8M8MM +1

Involving cosh, exp and power

2c 2c

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

g eeey

2c

2c+p-bu-2k)
_

+1; —ezcz) -

2c+p-bu-2k

2c

1; _@202

2c

-bu-2k
p-b( )+1; _€2cz]]_

2c

n (-1l (p-bu-2k) ] (p—b(u—Zk) p-bu-2k)
j+20j+1

p+bu-2k) p+bu-2k)

2¢ 7 2¢c

1 —ezcz) +

2c+p+bu-2k)

2c+p+bu-2k)
j+2 j+l( 2¢

~2Kk)

2c

+1 —«ezcz]]/;neN/\ueN+
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01.21.21.0176.01
1 N (—1)i (b+2c+p) A
fz” eP?cosh(a+ bz tanh(cz)dz= — ¢ n! e<b+2°+p)ZZ -
2 “ n-j!

b+2c+p b+2c+p 1 b+2c+p . b+2c+p
2c 2c 2c 2c

j+2Fj+1[ +1; _QZCZ)_

n (-1i(b+p Tt b+p b+p b+p b+p
ebrP2 i+2F; 5 +1 +1; —e°2||+
Z e U 2c 2c 2c

2, P

N (-1)i (-b+2c+p Tt

E ean! [f(—b+20+p)zz
2

j=0 (n_j)!
-b+2c+ -b+2c+ -b+2c+ -b+2c+
j+2Fj+1[ p, p, 1 P +1, ..., 4p+1; —ezcz)—
2c 2c 2c 2c
n (-1)i (p—b) Tt -b ~b ~b -b
f“"b“Z P . j+2 ;+1(p i 1 i +1, ..., i +1; —em] ineN
i=0 (n-)! 2c 2c 2c 2¢C

01.21.21.0177.01
1 N (-1)i (b+2c+p) Tt
fz” ePZcosh(b2)tanh(cz) dz== — n! e<b+2°+">zz
2 j=0 (n_ ])'

+1,..., —+1, -

b+2c+p b+2c+p L b+2c+p b+2c+p ves
j+27j+1 2c EREY} 2¢ ] 2c ’ 2c )

3 eeey

Dl b+ p Tt b+p b+p b+p b+p
j+2Fj+1 1 +1, ...
2c 2c 2c 2c

n
0Pz Z

j=0 (n_J)'

n (-1 (-b+2c+p) Tt

2

j=0 (n_ J)'
-b+2c+p -b+2c+p -b+2c+p -b+2c+p
i2Fje VL +1, ., ————— + 1, —e?%7| -
2cC 2cC 2c 2c
" (-1 (p-by T2 p-b  p-b p-b p-b
e(p‘b)zz _ i+2Fjs1 s N +1, ..., +1;-€*°?||/;ineN
20 (n=)! 2c 2c 2c 2c
01.21.21.0178.01
1 et n (-1 27i-lgri-l
fz” ePZcosh(bz) tanh(cz) dz== — n!| - + 2@2”2 _ aFia(L . 1,22, .., 2 —e?7) -
2 | (n+! = (n-j!
n (-1 27i-tpri-l A b b b b
QZbZZ - j+2Fj+1(_v e, = L —+1, ..., —+1; _e2cz)+
i n-j! c c c c
n(-Di27i (4ot b+c b+c b+c b+c
QZ(MC)ZZ n—j)! j+2Fj+1( e T 1 S +1, ..., ~ +1; —ezcz) /ineN
=0 -

Involving powers of cosh, exp and power
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Involving z" e cosh(b z) tanh(c z)

01.21.21.0179.01
u
fz" ePZcosh'(b2) tanh(c2) dz == [ u ) n!'(l-umod2) 27

2

n (- @2c+p)itti 2c+p 2c+p  2c+p 2c+p
€(20+p)ZZ . j+2Fj+1( y ooy 1 +1, ..., +1; —ezcz)—
20 (n=)! 2c 2c 2c 2c
O (D R I p
eP? 7142':141(—, vy — L —+1, ., —+1 —ezu) +
=0 n-p! 2c 2c 2c 2c

n (-1 2c+p-bu-2Kk) 2 2c+p-bu-2k
j+2 j+1[ .

[u;—lJ W [ 2crp-bu-2k
2*“ n! ( ) (2c+p-b(u-2k)) z
k%; | 2, n-j)! 2c

i=0

2c+p-bu-2k 2c+p-bu-2k 2c+p-bu-2k)
P N P +1 cerppHmeh +1; —QZCZ)-
2c 2c 2c

1

n (-1 (p—bu-2k) Tt 2 [p—b<u—2k) p-bu-2k
j+2Fj+1 ;

(p-b(u-2k) z
e ) e
,-:Zo (n=)! 2c 2c

_ _ _ _ n(—1) _ -1 _n-j
p—b(u 2k)+1 p—b(u 2k)+1;_ezcz]_e<p+b(uzk»zz( Di(p+bu-2k) 't

2¢c 2c = (n-j)!

+

g ey

p+bu-2k) p+bu-2k) p+bu-2Kk) p+bu-2Kk)
j+2Fj+1 Ve 1 +1 — 41—t
2c 2c 2c 2c

2c v 2c

£ 20+prb(u-2Kk) 2z Z

n (-1l 2c+ p+bu-2k) Tt A (2(:+p+b(u—2k) 2c+p+bu-2Kk
s (n—j)! j+20j+1

2c+p+bu-2k) 1 2c+p+bu-2k)
— 41, —

+1 —eZCZ]]/;neN/\ueN+
2c 2c
Involving hyperbolic, exponential and trigonometric functions

Involving sin, sinh and exp

Involving € ? sin(a z) sinh(b z) tanh(c z)
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01.21.21.0180.01

fepz sin(az) sinh(b 2) tanh(c2) dz=

hi —-b-ia+p —b-ia+p - b-ia+p b-ia+p
b . . 2 b . . 2
1 [eriaz Ry LR 1207 eianz el
—1 - +
-b-ia+p b-ia+p
e(b+ia+p)zzFl(b+fa+P’ 1: b+ia+p +1 _ezcz) e(—b+2c+s‘a+p)22|:l( —bria+p +1,1 —b+ia+p +2 _6202)
2c 2c 2c
+ +
b+ia+p -b+2c+ia+p
: b-ia+ b-ia+ : b+ia+ b+ia+
e(b+20—xa+p)22|:l( p +1, 1 p ¥y 2 _6202) e(b+20+xa+p)22|:l( p +1, 1 p ¥y 2 _QZCZ)
2c 2c 2c 2c
b+2c-ia+p b+2c+ia+p
e(—b+ia+p)22|:l(‘b”a+p, 1; —b+ia+p +1 _6202) e(—b+20—x‘a+p)22|:1( -b-ia+p +1, 1 -b-ia+p +2 _QZCZ)
2c 2c 2c 2c
-b+ia+p -b+2c-ia+p

Involving powers of sin, powers of sinh and exp

Involving €% sin™(a z) sinh"(b z) tanh(c z)

01.21.21.0181.01

f ePZsin"(@z) sinh’(b2) tanh(c2) dz =

U p-mu [

Il:)

N3 3
Nie C

’iu 2—m—u [

Nl C

(2c+p) z P . P . Zcz) pz (i .
e2SPT R (2 41,1 £ 42 e P2 oF (o2, 1,

2c

L 1; —e2c2

(1-mmod2)(1-umod?2) —

%]

2

k=0

2c+p

](umodZ—l) Z (—1)'<(T) ez

e(z c+ai (m-2Kk)+p) z 2F1

p

ai (m-2k+p
( +
2c

ai (m-2k)+p
+

1,1 70

2; _6201)

imr
e 2

2c+ai(m-2k+p

. ai(m-2k+ ai(m-2k+
e(a»(rmZk)er)zzFl( ¢ - ) p, 1; ¢ = )+P 1 _6202)
+
ai(m-2k)+p
. —i a(m-2K —ia(m-2K
@(2c—sa(m—2k)+p)22|:l(% +1,1 % +2 _€2cz)
2c—iam-2Kk) +p
- —i a(m-2K —i a(m-2K)
P La(m—Zk))zzFl(p i Z(C )' 1: p-i Z(C 1 _eZCZ)
+
p-ia(m-2k)
u-1 _ p+b (u-2k) . p+b(u-2k .
| . | pReHpb(u 2k))22F1( 1,1 P 2 _e2cz)

m u
—m-u _ _1\k
2 (m)(l mmod2) 3" (-1) (k)

2

k=0

2c+p+bu-2k)
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(p+b(u-2k)z p+b (u-2k) . p+bu-2k . ZCZ)
e zFl( N L
+
p+bu-2k)

e(20+p—b(u—2k))22Fl( p-b(u-2k) +1, 1 p-b (u-2Kk) +2 _fgcz)

( 1)u 2c 2c
2c+p-b@u-2k)
(p-b(u-2k)) z p-bu-2k . p-bu-2k . 2cz)
e 2F1( e H U F
+

p-bu-2k)

|

I
ARDIDY -

s=0 k=0

(_1)k+s( T:) ( :)(@—%imn [[€(2c+at(w2k)+p+b(u25))22F1[ai (m-2Kk) ‘; p+bu-29) 1
C

ai(m-2k)+ p+b(u-2s)
1; 5 +2; —@ZCZ)J/(2c+ad(m—2k)+ p+bu-29)-
C

1

e(ai (Mm-2Kk)+p+b(u-2s)) z 2F1
2c 2c

ai(m-2k)+ p+bu-2s) ai(m-2K)+p+bu-29
1; +1; —eZCZ))/

@i(m-2K+p+bu- 2s))] vez ([e@“a(””k)*p*““ZS”ZzFl

—ia(m-2k + p+bu-2s) —ia(m-2K +p+bu-29
( 5 +1,1; 5 +2 _ezcz]]/
c c

) —ia(m-2K)+ p+bu-29
(2c-ia(m-2Kk) +p+bu-29)- [d-wmzhwm@_zg)z2F1[ :

2c
" —ia(m-2k) + p+bu-29)
’ 2¢c

+1 —ezcz]]/(—ia(m—ZkH p+ b(u—2$))]+

(_1)u e—%imn [[€(2c+ai(m—2k)+p—b(u—2$))z 2F1[al (m_ 2 k) -; P- b(u B 28) + 1’ 1;
C

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

+2; —ezcz))/(20+ ai(m-2k) +p-bu-29)-

1

e(ai (Mm-2Kk)+p-b(u-2s))z 2F1
2c 2c

ai(m-2Kk -bu-2 ai(m-2K -bu-2
i ( )+p-bu-29 1 i( )+p-b(u S)+1;_(EZCZ))/

(@ai(m-2Kk) + p—b(u—23))]+

1 e% [(£<2cia<w2k)+pb<u2s))z2,:1[_’[ am-2ky+p-bu-2s +11
2c
—ia(m-2K)+ p-bu-29

2c

+2; —ezcz])/(Zc—ia(m—Zk)+ p-bu-2s)-

—ia(m-2K +p-bu-29 L —ia(m-2K) + p-bu-29) L
v L +1
2c 2c

[@f(i a(m-2k)+p-b(u-2s)z 2F1[

_@202)]/(_ia(m—2k)+ p—b(u—25))]] imeN* AueN*
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01.21.21.0182.01

fc”zsinm(az)sinh“(cz) tanh(c2) dz ==

2-MePZ(1-mmod2) sinh(c2) (1 - ¢2°?) " (' m p—cu 1/p
( ) [T]Fl[ —u—1 1 —(——u+2); %%, _@202) _
2

p—cp
m-1
E] m
27Msink(c2) (1-€*?) g Z (—1)k( k)
k=0
[[gk»;;mﬂp_ia(wk))zﬂ[—ia(m—22k)+ PCH. 1y %[W—uﬂ} e _euz)]/
c C

1
(—iaM-2K)+p—-cu) +

(@(aé(m—Z K+p) z—i%
ai(m-2k)+p-cu

ai(m-2k)+p-cu l(ai(m-2k+p
2c 2

—u+ 2]; i —ezcz]]] /imeN*
C

Involving cos, sinh and exp

Involving e * cos(a z) sinh(b z) tanh(c z)

01.21.21.0183.01

f@pz cos(az) sinh(bz) tanh(cz) dz==

h —b-ia+p —b-ia+p i -btia+p —b+ia+p
(-b-ia+p)z . . _,2CZ (-b+ia+p)z /1 - _ g2tz
1]e ZFl(—Zc L ——+Ll-e ) e 2F1( 5c L —5—tLl-e )
— + —
4 -b-ia+p -b+ia+p
. b-ia+ b-ia+ : -b+ia+ —b+ia+
@(b—sa+p>zz|:l( L L _ezcz) e(‘b+2°+fa+P>ZzF1(—£ Py 2P 2 —@ZCZ)
2c 2c 2c 2c
— +
b-ia+p -b+2c+ia+p
ebr2c-iatpz b-ia+p +11 b-ia+p 42 —g2c2 ebr2ctiatpz b+ia+p +1, 1 b+ia+p 420 _g207
271\ e 2c 27" 2e 2c
+ _
b+2c-ia+p b+2c+ia+p
e(b+s‘a+p)zzF1(bﬂ'a+P, 1: b+ia+p +1 _ezcz) e(—b+2c—ta+p)zZFI(—b—“HP +1 1 ~b-ia+p +2 _@2cz)
2c 2c 2c
b+ia+p -b+2c-ia+p

Involving powers of cos, powers of sinh and exp

Involving e”? cos™(a z) sinh"(b z) tanh(c z)
01.21.21.0184.01
m u
fepzcosm(az)sinh”(bz) tanh(c2) dz =" 2‘"“‘( m )[ E]
2 2
z

p eP p p
zFl(— +1,1, —+2 -ezﬂ) -— 2F1(—, 1, —+1; -eZCZ) (1-mmod2)(1-umod2) -
2c 2c p 2c 2c

( 6(2 c+p)z

2c+p
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m-1
u lTJ m el2c+ai(m-2K+p) z ai(m-2Kk) +
iuzw“[u)(umodZ—l)Z( ) 2F1[ p+1,1
2 k) \(2c+aim-2k +p 2¢c 2¢c

@i (m-2ky+p)z aim-2k+p ai(m-2k+p
( L +1; _ezcz] +
2c 2c

: 2F1
ai(m-2k +p

+2 —ezcz] -

1

e20-iam-2k+p)z p-ia(m-2k) L p-ia(m-2k)
2c 2c

Zc—i/a(m—Zk)er2 !

e(P-iam-2k)z —ia(m-2Kk) —ia(m-2Kk)
P L P +1; _ezcz] +
2c 2c

- 2F1
p—ia(m-2k)

m {%J u @(2c+p+b(u—2k))z p+b(u—2k)
Z”F“(m)(l—mmodZ) (—1)k(k) 5 1[ +1,
2 <o 2c+p+bu-2k 2c 2c
e(PHbU-2k)z p+bu-2k  p+bu-2Kk
2 1( 1 +1; —ezcz] +
p+bu-2k) 2c 2c

eRo+p-bu-2k)z -bu-2Kk -bu-2k
(G 2 1(p +1, 1 IC)7+2; —ezcz)—
2c+p-bu-2k) 2c 2c

elPbu-2k)z -b(u-2k -b(u-2k
F(p ( ) 3 P ( )+l;—e2°2)]J+

p—bu-2k > 2¢c ' 2c
\.iHEJ (2c+ai (m-2K)+p+b (u-29) z .
Z’W“ZZ: Zz:( 1)S(m)(u) e P F[an(m—Zk)+p+b(u—25)+
parliars k){s/|2c+aim-2k+p+bu-29° 2c
L ai(m-2Kk +p+bu-29 v m)_ (@1 (M-2K+prb(U-25)2
2c ai(m-2K) +p+bu-2s
ai(m-2K)+p+bu-2s9 ai(m-2k)+p+b@u-29
2 1[ i 1 P +1; _€2cz)+
2c 2c
ecia(m-2ki+p+b(u-29)z —ia(M-2K) +p+bUu-29)
2 1[ +1,1;
2c-ia(m-2k +p+bu-29 2c

—ia(m-2K+p+bu-29 eam-2k+ptb(U-29)2
+2 —ezcz]—

2c —ia(m-2K) +p+bu-29

—ia(m-2K +p+bu-29 —ia(m-2k + p+bu-2s)

2 1[ , 1 +1; _@202 +
2c 2c
el2c+ai(m-2K+p-b(u-29)z ai(m-2k +p-bu-2y9
(—1“ 2 1[ +1, 1,
2c+ai(m-2k+p-bu-29) 2c

e(aé (m-2k)+p-b(u-2s9) z

ai(m-2K)+ p-bu-29 o _@202)
2c ’
ai(m-2k)+p-bu-29 ai(m-2k)+ p-bu-29)
2 1[ 1; +

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

1 _€2cz

1

2c 2c

+

ai(m-2k) +p
| —t

p+bu-2k)
1, ——MMM+

2, —e

2cz

2cz
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7 =y

e2c-ia(m-2K+p-b(u-29)z [—i am-2Kk +p-bu-2y9
+

Zc—ria(m—2k)+p—b(u—23)2 ! 2c

—ia(m-2K +p-bu-29 e(fam-2k+p-b(U-29)2
+ 2, —QZCZ) - 2F1
2c —ia(m-2K) + p-bu-29)
—ia(m-2K) +p-bu-29) —ia(m-2Kk) + p-bu-29)
> 1 5 +1;—e2°2] /imeN" AueN*
C c

01.21.21.0185.01

f eP?cos™(az) sinh(c2)tanh(c2) dz=

m

2°MePZ(1-mmod2)sinh*(c2) (1-¢2°?) " (m e L
( ) [ ] 1(}3 ﬂ;—/,(—l,l;E(E_FH'Z);QZCZ,—@ZCZ)—
c

p-Cu 2

3

l

1 : —ia(m-2k)+p-c —i a(m-2K
| m e(p"a(”FZk))zFl(it (m-2k+p Eu-11; z (7’) fam2k —u+2); e°?, —ezcz)

. 2¢cz2\H & 2c 2 c
27Msink(c2) (1-€*?) Z ( +
— Lk —ia(m-2Kk +p-cu
e(as’(nkaHp)Z Fl(w; —p— 1,1; %(M _#_,_2); eZcz, _6202
/imeNT*
ai(m-2k)+p-cpu
Involving sin, cosh and exp
Involving P ? sin(a z) cosh(b z) tanh(c z)
01.21.21.0186.01
f@pzsin(az) cosh(bz)tanh(cz) dz==
(<b-ia+p)z —b-ia+p . -b-ia+p . 2z (-bria+p)z -b+ia+p . -b+ia+p . 2cz
1| e ZFl( e L Ll ) e 2F1(—2C L ——+1 e )
4 -b-ia+p -b+ia+p
(b-ia+p)z b-ia+p , b-ia+p . 2cz (b+ia+p)z b+ia+p , b+ia+p ._ 2cz
eOiarpz by (T0IR q; RR 1y —e207)  riarmz p(ZO0IR g SURIP 4 g, e2c2)
+ +
b-ia+p b+ia+p
(-b+2c—ia+p)z —b-ia+p . Thfatp L, 2cr (-b+2ctia+p)z Tbria+p . TbHiarp o L2cz
¢ ' ZFJ‘( 2c +1.1 2c +2 e ) ¢ R ZFl( 2c +1% 2c +2-e )
- +
-b+2c-ia+p -b+2c+ia+p
(b+2c—ia+p)z b-ia+p . b-ia+p . _2cz (b+2c+ia+p)z b+ia+p . bria+p . _2cz
plbr2ci 2Fl( R ) plbr2ct 2Fl( A )
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) tanh(c z)
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01.21.21.0187.01

f eP?sinM(@az) cosh'(bz) tanh(c2) dz==

2-m-u

£(20+P)22|:1(% +1, 1 2_pc +2 _€2cz) @PzzFl(%l 1: % 1 _@252) m\/ u
m || u [(1-=mmod2)(1-umod2) -
2

2c+p p 2

ai (m-2k+p ai(m-2k+p
—+ —+

m-1 -
{TJ e(20+aa (Mm-2Kk)+p) z 2F1( 1’ l; 2; _e2cz)

](umodZ—l) Z(—l)k(m) o3 2 2 _
k=0 k 2c+ai(m-2k) +p

2—m—u [

Nle C©

ai (m-2k)+p

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

2c

@i (M-2K1+p)2 2F1( 1

1; _EZCZ)

+
ai(m-2k)+p

—i a(m-2k) —i a(m-2Kk)
p-i +1, 1 p-ia( +2 _6202)
2c 2c

e 2 —

2c—-iam-2k) +p

€(2 c—ia(m-2Kk)+p)z 2F1(

p—ia(m-2k) . p-ia(m-2k)
2c T 2¢c

E(p—ia(nka))z 2F1( + 1; —BZCZ)

+
p-ia(m-2k)

5

p+b (u-2k) 1 p+b (u-2k)
( - N
ok p+bu-2Kk

e(PHb(U-2k) 2 2|:1( +1 _&,ZCZ)

2c 2c

m
2’””( m )(1—mmod2)
2

p+b (u-2k)
2c

p+b (u-2k)
2c

€(2c+p+b(u—2k))z 2F1( + 1, 1; + 2; _€2cz)

+
2c+p+bu-2k)

p-b(u-2k)
2c

p-b(u-2k)
2c

e(2c+p—b(u—2k))z 2F1( + 1, 1; + 2; _@202)

2c+p-bu-2k)

(p-bU-2K)z (p—b(u—2k) . p-bu-2k) . 2(:2)
4 Pl L —; L -e

+
p-bu-2k)

ZIE] ; (m— _
2—m—u 2 i (_1)k(T:)(:)(@—%imn[[€(2c+a5(m—2k)+p+b(u—2's))z2F1[aﬂ(m 2k)+p+b(u 23) +1’ 1;

=0 ko0 2c

ai(m-2K)+p+bu-29
2c

+2; —ezcz])/(20+ ai(m-2k)+p+bu-29) -

e(ai (m-2k)+p+b (u-29) z 2F1
2c 2c

ai(m-2k)+ p+bu-2s) ai(m-2K)+p+bu-29
1; +1; _ezcz))/

imnm

@i(m-2Kk +p+bu- 25))) tez ([@<2°"a<mk>+r’+b<“25>>22Fl

7

—ia(m-2Kk) + p+bu-29) —ia(m-2K) +p+bu-29
( 5 +1,1 . +2; -em]]/
c c
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—ia(m-2K) +p+bu-29
2¢ ’

(2c-ia(m-2K +p+bu-29)- [e<—"a<”F2k)+P+b(”-25”2zFl[

—ia(m-2K +p+bu-29
1; 5 +1; —eZCZ]]/(—ia(m—ZkHp+b(u—25))]+
c

e—%imzr [[e(2c+ai(w2k)+pb(u25))22F1[al(m_ 2 +p-bu-29 +1, 1
2c
ai(m-2k)+p-bu-29

2c

+2; —ezcz))/(20+ ai(m-2k +p-bu-29) -

[e(aimzmpb(u25)>z2|:1[ai(m_ 2k +p- b(u—ZS)' " ai(m-2k)+p-bu-2y) ‘L _‘3202))/

2c ’ 2c
—ia(m-2K +p-bu-29
+

@im-2k+p-bu- 23))) +ez [[e@c-"a<”F2k>+P—b<“—25>>Z zFl(

2c
—ia(m-2K) +p-bu-29 ey _
1,1 5 +2; —e°° /(Zc—za(m—Zk)+p—b(u—25))—
c
(Ciam2kepbu-29)z F —ia(m-2Kk) + p—b(u—25)’ " —ia(m-2K)+ p-bu-29) ‘L
2c 2c
—czcz)]/(—ia(m—2k)+ p—b(u—Zs))]]/; meN* AueN*
01.21.21.0188.01
m _
f@pzsinm(az) cosh¥(c2)tanh(cz) dz == 2‘”"( m )cosh"(cz) (1-mmod2) (1+e?°?) .
2
" (2-p) } ) - . .
e p)zzFl(pwz—cH, 1-p; %(g —M+4), _e2cz) €p22F1( pzi#, 1-u; %(g —#+2), _€2cz)
- +
p+c2-p p-cu
_ [n% m inm . —ia(m=-2K) +p+c(2-pw)
2 cos'(c2) (1 + €% # Z (—1)k( ) eTHZC‘a("FZk”p)ZzFl( ,
k=0 k 2c
1(p-ia(m-2k)
1-y E[7—u+4]; —ezcz]]/(—ia(m—Zk)+ p+c2-pw)+
c
(€<2c+am2k>+p>z_iyZFl[ai<m—2k>2+ pre@-p %(azz(m—zm p _#+4} _ezcz]]/
c c

eT+(p—x‘a(m—2k))zzFl(—ia(m—:l:Hp—Cu’ 1- %(p—ta(cm—2k> —u+ 2); _ezcz)
@i(m-2Kk+p+c-pw)- _
—ia(m-2Kk) +p-cu

i (M-2K _imx ai (m-2k)+p-c ai (m-2K)+
TN )+p) 2-— 2F1( i( 2C) p #‘ 1 %( i . )+P 2): eZcz)
/;meN*

ai(m-2k+p-cu

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

01.21.21.0189.01

fepz cos(az) cosh(bz)tanh(cz) dz==

s —b-ia+p —b-ia+p i b-ia+p b-ia+p
b . . 2 b . - 2
1 et EE( (L1 07 ebmiami LT 1 e
—|- - +
4 -b-ia+p b-ia+p
@(—b+20—s‘a+p)zzFl(‘b—éa’fP +1, 1 —b-ia+p +2 _€2cz) e(—b+2c+;‘a+p)zZFl(‘bﬂ'a*p +1 1 —b+ia+p +2 _ezcz)
2c 2c 2c 2c
+ +
-b+2c-ia+p -b+2c+ia+p
e(b+2c—s‘a+p)z2Fl(b—f'a+P +1 1 b-ia+p +2 _ezcz) @(b+2c+ga+p)z2Fl(b+s'a+p +1 1 b+ia+p +2 _ezcz)
2c 2c 2c 2c
+ _
b+2c-ia+p b+2c+ia+p
. —b+ia+ —b+ia+ . b+ia+ b+ia+
(-b+ia+p)z ( P P . 2cz) (b+ia+p)z ( P 1 P - ZCZ)
e 2Fl 2c y 1, 2C + 1, e e ZFl 20 1, TS + l, e
~b+ia+p b+ia+p

Involving powers of cos, powers of cosh and exp

Involving e”* cos™(a z) cosh" (b z) tanh(c z)

01.21.21.0190.01

f eP?cos™(az) cosh'(bz)tanh(c2) dz ==

p p p p
e(2c+p)22|:1(z +1L 1L o +2 _e2cz) @pzzFl(EI L+L —@ZCZ) my(u
o-m-u — (m][u](l—mmodZ)(l—umodZ)—
2c+p p 2 /2
m-1 —i —i
mi @c-iam-2K+p)z p-iam-2k . priame2l o 2cz
sz[u]( mod 2 1){221J(m) - P L L 2 -0
u [(U - +
5 — k 2c—-ia(m-2Kk +p
i ai (m-2k)+p . ai(m-2k+p .
el2c+a (m—2k)+p)22|:l(T +1, 1 — +2; _eZCZ)

2c+ai(m-2k+p

p—ia(m-2k)
2c

p—ia(m-2k)
2c

e(p—ia(rmzk))zzpl( , l; + 1; _6202)

p—ia(m-2k)

ai (m-2k)+p
2c

ai (m-2k)+p
2c

e(af(”“2k)+p)22F1( 1 +1: _ezcz)

+
ai(m-2Kk +p

p+b(u-2Kk) p+b (u-2Kk)

[EJ f(p+b(u—2k))z E , 1; + 1; _@3202
2”“‘(::)(1—mm0d2)221(u) - s = )+
7 Kk p+bu-2k)
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o2CHprbu-2k)z (P+b(u—2k) +1 1 p+b (U-2k) +2 €2cz)
2 2c T 2¢ '
+
2c+p+bu-2k)
£2cHp-bu-2K)z (p—b(u—Zk) i1 1 p-bu-2k) L2 _6201)
2 2c T 2c '

2c+p-bu-2k)

(p-bu-2k) z (p—b(u—zk) . p-bu-2k . Zcz)
e 2F1 20 , 1, 20 + 1, e

+
p-bu-2k)

—ia(m-2K)+ p+bu-259)
+

CIE N
o-m-u Z Z ( k)(S)[(@(Zc—xa(m—2k)+p+b(u—23))zZFl( ” 1,1

s=0 k=0

—ia(m-2K) + p+bu-29)
2c

+2 —ezcz]]/(Zc—n’a(m—Zk)Jr p+bu-2s)+

ai(m-2k)+p+b(u-2s)
+1

(6(20+an'(rrk2k)+p+b(u25))12':1( 1 ai(m-2k)+p+bu-29) ‘2 _€2cz]]/

2c 2c

—ia(m-2K + p-bu-2s)
+1
2c

(2c+ai(m-2k +p+bu-29)+ [e<2C-fa<"F2k>+p-b<u-2S>>ZzFl[

—ia(m-2K) +p-bu-29
1; +2; —ezcz))/(ZC—u‘a(m—ZkHp—b(u—25))+

2c

(e(2c+ai(m—2k)+p—b(u—28))ZzFl(ai(m_ 2k) ; P- b(u_ 28) +1,1; ai(m- 2k) _; P- b(u_ 25) +2 _eZCZJ)/
Cc Cc

—ia(m-2K +p+bu-29
2c

(2c+ai(m-2Kk)+p-bu-29)- [@-t‘amﬂkﬂmb(u-“”ZzFl(

—ia(m-2K) +p+bu-29
1; +
2c
ai(m-2k)+ p+bu-29 ai(m-2K)+p+bu-29
i 1 i +1; -62”]]/

1; —ezcz])/(—ia(m—Zk) +p+bu-29)-

e(aé(m—Z k)+p+b(u—25))22|:l
2cC 2c

) —ia(m-2k + p—-bu-2s)

@i(m-2Kk +p+bu-29)- (e”am”k)*"b(“s”zzl:l( » ,

—ia(m-2K)+ p-bu-29
1; . +1; —ezcz))/(—u‘a(m—ZkHp—b(u—Zs))—
c

e(ai(rmZ k)+p—b(u—25))22|:l ’
2c 2c

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

@i(m-2Kk) + p—b(u—Zs))]/; meN" AueN*
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01.21.21.0191.01

f eP?cos™(az) cosh(cz)tanh(cz) dz ==

"2 \c

@(2c+p)12|:1(¥(2;/1)' 1- l(p —ll+4); _QZCZ)

m —_
2”‘[ m ]cosh“(cz) (1-mmod2) (1+&%°%) #
2

ePZZFl(p;‘;Hl 1-u %(g _u+2); _ g2z

p+c2-p)

+2 ™cosh'(c2) (1+ ezcz)_”

p-cu
1Z] —ia(m— _ _ia(m—
22: (m) [Q(ZCiamZka)zz,:l( ia(m-2k)+p+c(2 ﬂ),l_#; E[D ia(m-2k) _'u+4); _ﬁzCz)]/
o Lk 2c 2 c
(—iaM-2K)+ p+c(2—p)+
[€(2c+ai(m—2k)+p)zzFl[aﬂ(m_ ZK);_ p+C(2_IU), 1—#; %(4al(m_2k)+ P —y+4]; —Ezcz)]/
c c

e(p—ia(ka))zzFl( ~
@im-2k+p+c-pw)-—

—ia(m-2Kk+p-cu

Ry

ol (p—ia(m—Zk) —u +2); _ezcz)

c

—ia(m-2Kk+p-cu

ai(m-2Kk+p-cu

. .1 (ai(m=-2k)+p
@(ax(nrzkﬂp)zzl:l( o , 1— L (7 —u

T2 c

+ 2); —ezcz)

ai(m-2Kk)+p-cpu

Involving hyperbolic, trigonometric and a power functions

Involving sin, sinh and power

Involving z" sin(a z) sinh(b z) tanh(c z)

/imeN*
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01.21.21.0192.01

fz” sin(az) sinh(b 2) tanh(c2) dz=

1 N =Di-ia )t b-ia b-ia b-ia b—ia
—in! —e‘b"a)zz : 2 j+1[ 1 +1, ..., +1; %%+
4 o0 (n=J! 2c 2c 2c 2c
(b+26_,a)22”:(—1)1 (b+2c—ia) it (b+20—u’a b+2c—ia
e ' i+2Fj L
o (n-j! A WPy 2¢
_ _ N i) 7 -
b+2c-ia i1 b+2c-ia i1 —ezcz)—éb*z“"a)zznl( D)(b+2c+ia)y’ 2
2c 2c i (n—j)!
b+2c+ia b+2c+ia b+2c+ia b+2c+ia
i+2F 1 1 +1, ..., +1; 2%+
2c 2c 2c 2c
D (=D (bria) Tt b+ia b+ia b+ia b+ia
e(b”a)zz _ j+2 i+1[ s L +1, ..., +1 —e2°2]+
i n-! 2c 2c 2c 2c
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Involving powers of sin, powers of sinh and power

Involving z" sin™(a z) sinh" (b z) Tanh(c z)
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Involving cos, sinh and power

Involving z" cos(a z) sinh(b z)tanh(c z)
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Involving powers of cos, powers of sinh and power
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Involving sin, cosh and power
Involving z" sin(az) cosh(b z)tanh(c z)
01.21.21.0196.01
fz“ sin(az) cosh(b 2) tanh(c2) d z ==

1 D Di—ia Tt b-ia b-ia b-ia b-ia

—in! —e“Ha)ZZ j+2 j+1[ )1 +1, .., +1; €| +

4 i (n-! 2c 2c 2c 2c

n (-1 (b+2c-ia) Tt b+2c-ia b+2c-ia
j+2Fj+1 2c 2c

ebr2c-ia)z Z

j=0 (n_j)!

. . n i . -j-1 - j
b+2c-ia 1 b+2c-ia 1 _ezcz)_e<b+2c+»'a)zz( ) (b+2c+ia)’ 2"
2c 2c i (n=)!
b+2c+ia b+2c+ia b+2c+ia b+2c+ia
i+2Fjs1 e L +1, ..., +1; —e?%%| +
2c 2c 2c 2c
M (=Di(b+ia) A b+ia b+ia b+ia b+ia
e(bﬂa)zz j+2Fj+1 ey , 1 +1, ..., +1; —t‘zcz -
i (n-j! 2c 2c 2c 2c
D (=Dl (=b-ia) Tt —b-ia -b-ia -b-ia —b-ia
e(—b—sa)zz i j+2 j+1[ 3 oeeey ’ 1; + l, ceey
i (n=))! 2c 2c 2c 2c
no(_1\i(_ _sayvilon-j
e(‘b“'z”a)zz( 1) (-b+2c-ia) z"
j=0 (n_j)!
-b+2c-ia -b+2c-ia -b+2c-ia -b+2c-ia
i+2Fja1 L +1, ., —————+1; -2+
2c 2c 2c 2c
_ n (-1l Ga-b)y Tt ia~b  ia-b ia-b ia-b
e(sa—b)zz - j+2Fj+1 )iy 1 +1, ..., +1; _e2CZ)_
Q0 (n-)! 2c 2c 2c 2c

(-l (=b+2c+ia)t i

n
e(—b+2<:+s‘a)z -
s (n-=j!

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

2c 2c 2c 2c

i+2Fj+1( ey 1 +1,.., —— 41, _QZCZ]]/; nenN

+1; _e2cz) +



http: //functions.wolfram.com

89

Involving powers of sin, powers of cosh and power

Involving z" sin™(az) cosh"(c z) tanh(c z)
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Involving z" cos™(a z) cosh"(c z)tanh'(c z)
01.21.21.0199.01
m)( u
fz” cos™(az) cosh'(bz) tanh(c2) dz== 2”“’[ m ][ u ) n! (1 -mmod?2)
2 2
7+l n (_1)j 2-i-1 i-1 -]
(1-umod2)|- +2e2°ZZ _ ioFia(l 0 1,12, 0, 2~ |+
(n+ D! 20 (n-)!




http: //functions.wolfram.com

93

2—m—u [

Nle ©

2| " 1) 2o_i g
m , -1} 2c-ia(m-2Kk)) z")
]n!(l—umOdZ) Z (k) e(ZC—Ea(m—Zk))ZZ - j+2Fj+1
k=0 i=0 (n=)n!
2c—ia(m-2k) 2c—-ia(m-2Kk) 2c—ia(m-2Kk) 2c—ia(m-2Kk)
[ 1; +1, ..., ———— 41 ¢
2c 2c 2c 2c
no_1)(—; _ =i n-j i _ _ _
e—s‘a(m—Zk)ZZ( 1! (-ia(m-2k)) 7 . _+1[ ia(m Zk), - ia(m-2k)
=0 (n-j! e 2¢c 2¢c
—ia(m-2Kk) —ia(m-2Kk)
1, —+1,..., —— +1; —e2°2)+
2c 2c

e

N (-1) 2c+ai(m-2k) "t A

(2c+ai (m-2k) z Z

j=0 (n_j)!

2c+ai(m-2k) 2c+ai(m-2k)
—+1 _

2c+ai(m-2Kk) 2c+ai(m-2k)
j+2 J+l[ 2¢ [N 2¢

cz

N~ Gam-2k) Tt

+1 _EZCZ] _ eta(ka)zZ

2c 2c i n-p!
ia(m-2Kk) ia(m-2k) ia(m-2Kk) ia(m-2k)
j+2 ,~+1[ Ve 1 +1,.., ——+1; —ezcz) +
2c 2c 2c 2c
u-1
m =] n (-1l (bu-2k) Ttz b(u-2k) b(u-2k)
Zwu(m)n!(l—mmOdZ)Z(u) — b2z 2 4+1(
m N j+2j
2 o \K =0 (n-)! 2¢c 2¢c

e

_ _ n (—1) _ =i n-j
L b(u 2k)+1’ bu 2k)+1; _@Zcz]+€(20+b(U—2k))zZ( D'@2c+bu-2kyy~" "2
2c 2c g (n-p!
2c+b@u-2k) 2c+bu-2k) 2c+b@u-2k) 2c+b@u-2k)
(42 ,-+1[ 1; +1, .., ————— +1; —€%%?

2c 2c

(2c-b(u-2k)z Z

j=0 (n_])’

2c-b@u-2k) 2c-bu-2k
- 41 -

n (-1 2c—bu-2k) Tt [Zc—b(u—Zk) 2c—b(u-2k) .
j+2Fj+1

2c 2c

1

2¢ 2¢c

n (1)) (~bu-2k) Tt

£ 1 _6262] _ e—b(u—zk)zz

2c 2c i (n—=)!
-bu-2k) -bu-2k) -bu-2k) -bu-2k)
j+2 i+1[ 1 +1,..., ——+1; —@2”] +
2c 2cC 2c 2c
. =] m = W[ e iamaribusing & (-1l 2c-ia(m-2K +bu-2i) 7 2+
_ \ ; "
zrem 3 (1) 2 (5| >
k=0 i=0 =0 (n-p!
. 2c—ia(m-2Kk) +bu-2i) 2c—ia(m-2k) +bu-2i) L
j+2 ]+l( 2¢ vty 2¢ [
2c—ia(m-2k)+b@u-2i) 2c—ia(mM-2k) +b@u-21)
+1, ..., +1; —?%7| -
2c 2c

+



http: //functions.wolfram.com

94

D U-2D-ia(m-2k)z Z

p2otai (M-2k+b (u-2i) z Z

n (-1l (bu-2i)-iam-2k)

(n-j!

j=0
. b(u-2i)-ia(m-2Kk) bu-2i)-ia(m-2Kk)
j+2 ]+1( 2¢c [IEERE} 2c
bu-2i)-ia(m-2Kk) b(u-2i)—-ia(m-2Kk)
+1, ..., +1; —&?°% |+
2c 2c

n (-1l 2c+ai(m-2K) +bu-2i) "t A

(n=p!

j=0
2c+ai(m-2Kk) +bu-2i) 2c+ai(m-2k) +bu-2i)
j+2Fj+l( ) eeey , 1
2c 2c
2c+ai(m-2k)+bu-2i) 2c+ai(m-2k) +b@u-21)
+1, ..., +1; —?%7| -
2c 2c
. i
e(aﬁmzw(u_mzi(—1)1 @i(m=2k +bu-2i)~ "t 2i
j=0 (n_j)!
. ai(m-2Kk) +bu-2i) ai(m-2Kk)+bu-2i) L
j+2 ]+l( 2¢ LS 2¢ ]
ai(m-2Kk) +bu-2i) ai(m-2Kk)+bu-2i)
+1; €% +
2c 2c
) ) el
e(Zc—ia(nka)—b(u—Zi))zi -D'2c-ia(m-2k) —bu-2i) z")
j=0 (n_j)!

. (20—ia(m—2k)—b(u—2i) 2c—ia(mM-2k)—-bu-2i) 1
j+27j+1 2¢ v 2¢ 1
2c—ia(m-2k)—b@u-2i) 2c—ia(m-2k)—bu-2i)

+1, ..., + 1 —e?°7] -
2c 2c
i ~ ~ PR
fH_a(nHk)ib(uizmzZ”:(—1)J (=ia(m-2k) —bu-2i) z]
j=0 (n_])’
. —ia(m-2k) —bu-2i) —-ia(m-2k) —bu-2i) N
j+25j+1 2¢ v 2¢ 1
—ia(m-2k) —bu-2i) —ia(m-2Kk) —bu-2i)
+1, .., 5 +1; —€2°% |+
c

2c

n (-1l 2c+ai(m-2Kk) —bu-2i) "t A

e2c+ai (Mm-2k-bu-2i)z Z

j=0 (n_j)!
2c+ai(m-2k)—b@u-2i) 2c+ai(m-2k)—-bu-2i)
j+2Fj+1( Y oeeey ’ 1
2c 2c
2c+ai(m-2k) —bu-2i) 2c+ai(m-2k) —bu-2i)
+1, ..., > +
c

2c

1, —e

2cz



http: //functions.wolfram.com

95

(éa(Mk)_b(u_Zi»ZZ”: (-l Ga(m-2k) —bu-2i)~ "tz
e

j=0 (n_j)!

ia(m-2k) —bu-2i) ia(m-2Kk) —bu-2i) N ita(m-2Kk) —bu-2i)

. F ;
et 2c 2c 2c

ia(m-2k) —b(u-2i)
+
2c

1; —ezcz]]/;neN/\melW/\uel\l+

Involving hyperbolic, exponential, trigonometric and a power functions

Involving sin, sinh, exp and power
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ai(m-2Kk) +p-bu-2i)
1; +1, ...,
2c

ai(m-2k)+p-bu-2i
2c

+1 —eZCZ]]]/;neN/\meNW\ueN+

Involving cos, sinh, exp and power

Involving z" €”? cos(a z) sinh(b z) tanh(c z)
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fz” eP?cogaz) sinh(bz) tanh(cz) dz ==

1n' H)%Hp)ZZ”:(—l)j(—b—ia+p)’j’1z”‘j [—u‘a—b+p —ia—b+p L
“ntle ioFi L
4 = (n—j)! j+2Fj+1 2¢ 2c
P A no_1(_ : -j-1 - j
ia b+p+1’m’ ia b+p+1; —e2°2]+e(‘b+"a+p>zz( 1) (-b+ia+p) z"
2c 2c i (n=)!
(ia—b+p ia-b+p N ia—b+p+1 zla—b+p+1l 202)
i i y eeey y ) v ey T , —€ -
ki 2c 2c 2c 2c
(b—'a+P)ZZn:(_1)j (b-ia+p A (—ia+b+p —ia+b+p
e i+2Fj L
= (n-j)! PR e 2¢c
_la+b+p+1’ —na+b+p+l; _QZCZ)_e(bHaw)z
2c 2c
n (-l (b+ia+p Ttz ia+b+p ia+b+p ia+b+p ia+b+p ves
Z _ i+2F a1 L1 +1, ..., ———— +1; —€%°%[-
i (n-p! 2c 2c 2c 2¢c
_ n (-1l (-b+2c—ia+p) Ttz
e(—b+2c—sa+p)zz — j+2Fj+1
j=0 (n_J)-
—-ia—-b+2c+ —-ia-b+2c+ —-ia-b+2c+ —ia-b+2c+
p p,l; p+1,...,—p+1; —e?°% |-
2c 2c 2c 2c

n (—_1\(— . -j-1 —j in .
e(—b+2c+§a+p>zz( Di(-b+2c+ia+p 7 i Jﬂ[la b+2c+p ia-b+2c+p

= (n-j)! 2¢ ’ 2¢
ia-b+2c+p ia-b+2c+p
1 +1, ..., +1; —&?°% |+
2c 2c
i . -j-1 - ) .
€<b+20—ﬁa+p>zzn“( D)(b+2c-ia+p) z" » _+1[ ia+b+2c+p ia+b+2c+p
i (n=)! et 2c 2c
—ia+b+2c+p —ia+b+2c+p
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2c 2c

(b+20+s‘a+p)zzn:(_l)j (b+2C+ia+p)7jilzn_j ia+b+2c+p ia+b+2c+p
¢ j j ) eeey
=0 (n-p! e 2c 2c

1; +1, ...,

ia+b+2c+p ia+b+2c+p
+1;-e®°?||/ineN
2c 2c

Involving powers of cos, powers of sinh, exp and power

Involving z" e % cos™(a z)sinh"(b z) tanh(c z)
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my(u
fz” eP?cos™@az) sinh(bz)tanh(c2) dz==i" 2"“‘{ m ]( E]n! (1-mmod2) (1-umod?2)
2 2
n (1l —j=1 n-j
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1% D (1) (2c—ia(m— i1
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2c—iam-2k)+p 2c—iam-2k) +p 1 2c—iam-2k)+p
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2 ”1[ 2c 2c 2c

N (-1} (p-ia(m-2k) T2

2c—iam-2K)+p +1 _€2cz]_€(p—ia(m—2k))zz

2¢ s (n- !
p-ia(m-2Kk) p-ia(m-2k) p—ia(m-2k) p—ia(m-2K)
j+2 i+1[ URERY L +1, ., — 41—+
2c 2c 2c 2c

(ZME_(MK)W)ZZ”: (-Di 2c+ai(m-2Kk) +p) 2]
e
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2c+ai(m-2K) +p 2c+ai(m-2K) +p 2c+ai(mM-2K) +p
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(M — n (—N(ai(m— -i-1n-j
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2c i (n—-j!

ai(m-2Kk)+
arm=soxp +1; _@202]] +
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2™ 1 |In! (1 - mmod2) Z(—l)"( ) —e(p*b(“*z“))zz
2 k=0 k - n—-j!
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+bu-2k) +b@u-2k) +bu-2k) +bu-2k)
i+2 m[p P L P +1,...,p—+1; —e2°2]+
2c 2c 2c 2c

n (-1 2c+p+bu-2k) Tt 2c+p+bu-2k
j+2 j+1[—,-

£ 2CHPHb(U-2k) 2 Z
= (n-j! 2¢c

2c+p+bu-2k) 2c+p+bu-2k) 2c+p+bu-2k) )
ek +1,..., —m 4+ 1; €|+
2c 2c 2c
(-1" (2c+p*b(u—2k))zzn1(—1)j (2c+p-bu-2k) ' 2] (2c+p—b(u—2k)
_ e iwoFiyq| ——m—— ..,
o (n— ])' j+27j+1 2¢

’ ) eeey

2c+p-bu-2k) 2c+p-bu-2k) 2c+p-bu-2k
1 +1 —_—+1; —eZCZ]—
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(p-b(u-2k) z
e
J; n=j! 2c 2c

-bu-2k) -bu-2k)
et e ).

n (-1 (p—bu-2k) 2] (p—b(u—2k) p—b(u-2K)
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1= 15 N 1) (2c—aim —oiy L
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+1, ..., +1; —e?%7| -
2c 2c
. e
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2c 2c
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£(20+ai(rm2k)+p+b(u—2i))zi(_1)J 2c+ai(m-2K) + p+bu-2i) zZ)
j=0 (n_j)!
2c+ai(m-2K +p+bu-2i) 2c+ai(mM-2k)+ p+bu-2i)
j+2 j+l( [IERRY] 11!
2c 2c
2c+ai(m-2Kk) + p+bu-2i) 2c+ai(m-2k)+ p+bu-2i)
5 +1, ..., > +1; —e?cZ| =
c c

g(aHMkab(ufmZi (-1 @i (m-2k) + p+b(u-2i) 7 "2

j=0 (n_j)!

IEERRS] 1+

2c 2c
ai(m-2Kk +p+bu-2i
+1;

ai(m-2Kk + p+b(u-2i) ai(m-2Kk) +p+b(u-2i)
j+2 j+l( 1

ai(m-2k)+p+bu-2i)
P +1 _@3202 +

2c 2c

. . I R
(_1)u e(Zc—ia(m—Zk)+p—b(u—2i))zi (_1)J (ZC_ fa(m- 2k) tP- b(u_ ZI)) z"
j=0 (n_ J)'

2c—iam-2k)+ p—-bu-2i) 2c—-ia(m-2k) + p-bu-2i)
J.+2|:j+1[ Y
2c 2c
2c—ia(mM-2Kk)+p-bu-2i) 2c—ia(mM-2K) +p-bu-2i)
P +1,..., P +1 —?%7| -
2c 2c

o N
e(—ia(m—zk)+p—b(u—2i))zi(_1)J(_Ea(m_2k)+p_b(u_2|)) pdal
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—ia(m-2K) + p-bu-2i) —ia(m-2k + p-bu-2i)

F Ve L
j+2 J+l[ 2¢ 2¢
—ia(m-2Kk) + p-bu-2i) —ia(m-2Kk)+ p-bu-2i)
+1,..., +

2c 2c

1 —e?°?| +

(2c+ai(w2k)+p—b(u—2i))zzn: (-1i 2c+ai(m-2K +p-bu-2i) 1z
e

j=0 (n_j)!

IEERRS] 1

2c+ai(m-2k)+ p—bu-2i) 2c+ai(m-2k)+ p-b(u-2i)
j+2 j+1[ . 1

2c 2c
2c+ai(m-2k)+ p—-bu-2i) 2c+ai(m-2k)+ p—-bu-2i)
+1, ..., +1 e
2c 2c
-2 p-b U2 2 (-1 @i(m-2Kk + p-bu-2i)" "tz
e
j=0 (n_J)’

2c 2c
ai(m-2Kk)+p-bu-2i)
1; +
2c

[ai(m—Zk)+p—b(u—2i) ai(m-2Kk +p-bu-2i
j+2Fj+1

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

+1 —ezcz]]]/;neN/\meW/\ueN+

Involving sin, cosh, exp and power

Involving z" e % sin(a z) cosh(b z) tanh(c z)
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fz” eP?sin(az) cosh(bz) tanh(c2) dz ==
j ; -i-1n-j _ia_ —ia—
En’n! _£<—b—»‘a+p)zzn:(_l)1 (-b-ia+p 2! L [ ia-b+p ia-b+p N
. j+2Fj+1 ’ y y 4
e n—! 2¢c 2¢c
P A no_1(_ : -j-1 - j
ia b+p+1’m’ ia b+p+1; —e2°2]+e(‘b+"a+p>zz( 1) (-b+ia+p) z"
2c 2c i (n=)!
(ia—b+p ia-b+p 1 ia-b+p 1 ia-b+p L 202)
; ; Y ey , 1 +1 .., —+1 e -
ki 2c 2c 2c 2c
i i —i-1 _n—j . .
€<b—ta+p>zzn“( Dl(b-ia+p z") o ( ia+b+p ia+tb+p
. j+25 41 [IRRES] y 4y
e (n-j! 2c 2c
_la+b+p+1’ —na+b+p+l; _QZCZ)+e(b+ia+p>z
2c 2c
n (-l (b+ia+p Ttz ia+b+p ia+b+p ia+b+p ia+b+p
Z - i+2Fje1 Ve L +1,..., ———— +1; —€°°%|+
i (n-p! 2c 2c 2c 2¢c
_ n (-1l (-b+2c—ia+p Tt
e(—b+2c—sa+p)zz _ j+2Fj+1
j=0 (n_J)'
—-ia—-b+2c+ —-ia-b+2c+ —-ia-b+2c+ —ia-b+2c+
p p,l; p+1,...,—p+1; —e?°% |-
2c 2c 2c 2c

n (—_1\(— . -j-1 —j in .
e(—b+2c+§a+p>zz( Di(-b+2c+ia+p 7 i Jﬂ[la b+2c+p ia-b+2c+p

= (n-j)! 2¢ ’ 2¢
ia-b+2c+p ia-b+2c+p
1 +1, ..., +1; —&?°% |+
2c 2c
(b+20_§a+p)ZZ”:(—1)j (b+2c-ia+p "t —ia+b+2c+p —ia+b+2c+p
e 1 i 3 eeey ’
i (n=)! D 2c 2c
—ia+b+2c+p —ia+b+2c+p
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2c 2c

(b+20+s‘a+p)zzn:(_l)j (b+2C+ia+p)7jilzn_j ia+b+2c+p ia+b+2c+p
¢ j j ) eeey
=0 (n-p! e 2c 2c

1; +1, ...,

ia+b+2c+p ia+b+2c+p
+1;-e®°?||/ineN
2c 2c

Involving powers of sin, powers of cosh, exp and power

Involving z" e % sin™(az) cosh"(b z) tanh'(c z)
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my( u
fz” ePZsin™(@2) cosh”(b2) tanh(c2) dz = 2““[ m ][ u ) n! (1-mmod2) (1 -umod?2)
2 2
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n-j!



http: //functions.wolfram.com

107
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+
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Involving cos, cosh, exp and power

Involving z" € * cos(a z) cosh(b z) tanh(c z)
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f 7" eP?cos(az) cosh(bz)tanh(cz) dz ==
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e(—b+2c+§a+p>zz( Di(-b+2c+ia+p 7 i Jﬂ[la b+2c+p ia-b+2c+p

= (n-j)! 2¢ ’ 2¢
ia-b+2c+p ia-b+2c+p
1 +1, ..., +1; —&?°% |+
2c 2c
i . -j-1 - ) .
€<b+20—ﬁa+p>zzn“( D)(b+2c-ia+p) z" » _+1[ ia+b+2c+p ia+b+2c+p
i (n=)! et 2c 2c
—ia+b+2c+p —ia+b+2c+p
5, — 1., —— + 1, %%+
2c 2c

(b+20+s‘a+p)zzn:(_l)j (b+2C+ia+p)7jilzn_j ia+b+2c+p ia+b+2c+p
¢ j j ) eeey
=0 (n-p! e 2c 2c

1; +1, ...,

ia+b+2c+p ia+b+2c+p
+1;-e®°?||/ineN
2c 2c

Involving powers of cos, powers of cosh, exp and power

Involving z" e % cos™(az)cosh"(b z)tanh"(c z)
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01.21.21.0207.01

my( u
fz” eP?cos™(az) cosh'(b2) tanh(c2) dz == 2““[ m ][ u )n! (1-mmod2) (1 - umod 2)

2 )\ 2

n (-1 @2c+p) it 2c+ 2c+ 2c+ 2c+
eorpzy l.o j+sz+1[ - P 1 P P g —eZCZ)—
Q0 n=)! 2c 2c 2c 2c
n (-1 pit i
AR A L ALIPTLNC LIPS
20 n-! 2c 2c 2c 2c
u 1= m N (-1)i 2c—iam-2Kk) + p) Tt A
2‘”“*( u ]n!(l—umodZ) Z ( ) e(zc“'a(””k)*p)zz _
2 o K e (- !
2c—iam-2k)+p 2c—iam-2k) +p 2c—iam-2k)+p
j+2Fj+1 Y eeey , L +1, ...,
2c 2c 2c
—; _ n —1ni(p—; _ -1 0
2c—ia(m 2k)+p+1; _€2CZ]_€(p_ia(m_2k))ZZ( D) (p-ia(m-2k) "
2c i (n-j!
p-ia(m-2k) p-ia(m-2k) p—ia(m-2k) p-ia(m-2k)
2 ,—+1[ L +1, ., — 41—+
2c 2c 2c 2c
: ) Sl
“?(ZCH“_(WZK)H))ZZ”:(—1)J (2c+ai(m-2k) + p) z)
j=0 (n_j)!
2c+ai(m-2K) +p 2c+ai(m-2K) +p 2c+ai(mM-2K) +p
j+2Fj+1[ y ey ’ 1; + 11 eey
2c 2c 2cC
(M — N (—1(ai(m— -i-1n-j
2c+ai(m 2k)+p+1' 0 _@(ai(WZK)JrP)ZZ( Dl@i(m-2k+p " 2 .
2¢ ’ _ (n_,)’ j+2j+1
=0 b

ai(m-2Kk +p ai(m-2k +p ai(m-2k +p ai(m-2k) +p
[ 1; +1 - 41 _@202] +

2¢ 2¢ T 2¢c 2¢c
u-1
m 1z n (<1 2Ky L
2”“1( m )n! (1-mmod 2) Z (u) —e@*b‘Hk))ZZ( Y (p+bu )
2 k=0 K j=0 (n_j)!

+bu-2k +b(u-2k +bu-2k +bu-2k
j+2Fj+1 i ceey P 1; P +1 p—+1; _QZCZ +
2C 2cC 2¢c 2¢c

n_(—1)l _ —1=1 - _
e(2c+p+b(u_2k))zz( 1)) 2c+p+bu-2k) z" . (20+ p+bu-2k)
. j+20j+1 e
i n-)! 2c
2c+p+bu-2k) 2c+p+bu-2k) 2c+p+bu-2k)
. +1, .., ———————— 41 €%+
2c 2c 2c

<zc+p-b(u_2k»zi -1} 2c+p-bu-2k) 2 2c+p-bu-2k
e

o (n—j)! j+2 J+l( —2C R

2c+p-bu-2k) N 2c+p—b(u—2k)+1 2c+p-b@u-2k)

2c ’ 2c 2c

+1: _QZCZ) _
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e(p‘b(”"ZK))ZZ _ .
o (n-j! 2c 2c

n (-1l (p—bu-2Kk) 2+ [p—b(u—Zk) p—b(u-2K)
j+2F7j+1

—-bu-2k) -b@u-2k)
1'p7+1 p4+1;—e2°2) +
2c 2c

RPN | . il
2—m—un! i(m) : (U) @(2(:—;‘a(m—2k)+p+b(u—2i))zzn:(_1)J (2c—/za(m—2k)+p+b(u—2|)) z"
o VK i=0 (n—-p!
2c—-ia(m-2Kk) + p+bu-2i) 2c—-iam-2k)+ p+bu-2i)
j+2Fj+l( ) ey , 1
2c 2c
2c—ia(m-2k) + p+b(u-2i) 2c—ia(m-2Kk) + p+b(u-2i)
+1, ..., +1; —e?%7| -
2c 2c
o e
@(_ia<m_2k)+p+b(u_2i»zzr‘: -1 (mia(m-2k) + p+bu-2i) z)
j=0 (n_j)!
E —ia(m-2Kk + p+bu-2i) —ia(m-2K + p+bu-2i) 1
j+2 ]+l( 2¢ R 2¢ ’
—-ia(m-2k)+p+bu-2i —ia(m-2k)+p+bu-2i)
i +1, ..., P +1; €% +
2c 2c
) o il
£(20+ai(rm2k)+p+b(u—2i))zi(_1)J 2c+ai(m-2K) + p+bu-2i) !
j=0 (n_j)!
2c+ai(m-2K +p+bu-2i) 2c+ai(mM-2k)+ p+bu-2i)
j+2 j+l( [IERRY] 11!
2c 2c
2c+ai(m-2Kk) + p+bu-2i) 2c+ai(m-2k)+ p+bu-2i)
+1, ..., +1; —e?cZ| =
2c 2c
. el
e(at(nka)+p+b(u—2i))zZn: D! @i(m-2k)+p+bu-2i) z)
j=0 (n_j)!
ai(m-2Kk + p+b(u-2i) ai(m-2Kk) +p+b(u-2i) N
j+2 ]+l( 2¢ EECERE] 2¢ y 4y
ai(m-2Kk +p+bu-2i) ai(m-2Kk +p+bu-2i
+1, ..., +1; —2°% |+
2c 2c
: ) e
€<2c-¢a<m-zk>+p-b(u-2i)>zZn:(_1)J (2c—-ia(Mm-2k) + p-b(u-2i)) z")
j=0 (n_j)!
2c—ia(m-2k) + p-b(u-2i) 2c—ia(m-2K)+ p—-bu-2i)
j+2Fj+l( 3 eeey y l;
2c 2c
2c—-ia(m-2k + p-bu-2i) 2c—-ia(m-2k+p-bu-2i)
+1, .., +1; —€?°%| -
2c 2c

(_éamkzmp_b(u_z”)zz": (-Di (~ia(m-2K +p-bu-2i) I
e

j=0 (n_j)!
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—ia(m-2Kk + p-bu-2i) —ia(m-2K + p-bu-2i)
j+2F,«+1( 1
2c 2c
—ia(m-2k)+p-bu-2i) —-ia(m-2k)+p-bu-2i)
P +1 P e

2c 2c

(2C+M_(Mk)+pfb(uimzznl (-1i2c+ai(m-2K +p-bu-2i) "tz
e

j=0 (n_j)!

[EERRS] 1

2c+ai(m-2k) + p-b(u-2i) 2c+ai(m-2k)+ p—-bu-2i)
j+2 j+l( 1

2c 2c
2c+ai(m-2k) + p-bu-2i) 2c+ai(m-2k) + p-bu-2i)
5 +1, ..., 5 +1;—-e
c c

e(at(nkzkwp—b(u—zi))zzn: (-1 @i (m-2K) + p-bu-2i)~ "t 2

j=0 (n_j)!

2c 2c
ai(m-2k)+ p-bu-2i) ai(m-2Kk)+p-bu-2i)
+1, ..., +
2c 2cC

ai(m-2Kk + p-b(u-2i) ai(m-2Kk)+ p-b(u-2i)
j+2 j+1( 1

1; —ezcz]]/;neN/\meW/\ueN+

Involving functions of the direct function

Involving powers of the direct function
Involving powers of tanh

Linear argument

01.21.21.0208.01

tanh"(c2) v+1 v+3 )
f tanh’(c2)dz== [ 1 : tanh“(c z)]
vC+C 2 2
01.21.21.0209.01
) tanh(c2)
ftanh (cadz=12z-
c

01.21.21.0210.01
sechz(c 2) + 2log(cosh(c 2))
2c

f tanh3(c 2)dz=

01.21.21.0211.01
3cz+ (sechz(c 2) - 4)tanh(c2)

f tanh4(c 2dz=
3c
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01.21.21.0212.01
—wch“(c 2)+4 sechz(c 2) + 4log(cosh(c 2))
4c

f tanh°(c2) dz ==

01.21.21.0213.01
15¢cz+(-3 sech!(c2) + 11 sech?(c2) - 23)tanh(c2)

f tanh®(c2) dz==
15¢

01.21.21.0214.01
2sech®(c 2) - 9sech’(c 2) + 18 sech’(c 2) + 12 log(cosh(C 2)
12¢c

ftanh7(c 2)dz=

01.21.21.0215.01
105cz+(15 sech®(c 2) - 66 sech’(c 2) + 122 sech?(c 2) — 176) tanh(c 2)

f tanh8(c 2dz=
105c¢

01.21.21.0433.01
cothaz) &, tanh®(a2)

a Z 2k-1 finen

k=1

ftanhzn(az)aﬂz= z—

01.21.21.0434.01

ftanhz az 2 logcosh(@az) 1 & tanhP¥@z (-D"S2, fnen
=—-"== - ne
2ai5 k 2an!
01.21.21.0435.01
on az-tanh Ytanh(az) tanh®™(az) 1 3 5
ftanh (@azdz= + 2F1(1,n+—;n+—;tanh (az))/;neN
a a2n+1) 2 2
01.21.21.0436.01
-~ tanh>™?(a2) , 2log(cosh(a2)) + Iog(sechz(a 2) 1" 2
ftanh (a2 dz= ——— 5F4(n+1, 1;n+2 tanh“(a2) + - sineN
2a(n+1) 2a 2an!

01.21.21.0216.01

2tan‘1(tanh%(c z)] + Iog(tanh%(c 2 - 1) - |09(ta“h%(° 2+ 1)

1
ftanhi(cz)dz: -
2c
01.21.21.0217.01
1 1 1
1 2tan‘1(tanh5(c z)) - Iog(tanhi(c 2)- 1) + Iog(tanhi(c 2)+ 1)
dz=
f 1 2c
tanhz(c2)
01.21.21.0218.01
1 1
1 1 2tanh3(cz) -1 2tanh3(c2) + 1 1
ff dz= 4— 2V3tan———|-2V3tan | ——— —2Iog(tanh3(cz)—1)—
1 c
tanh3(c2) V3 V3

1 1 2 1 2
2 Iog(tanhg(c 2)+ l) + Iog(—tanhE(c 2) +tanh3(c2) + 1) + Iog(tanhg(c 2) +tanh3(c2) + 1)
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Involving products of the direct functions

01.21.21.0219.01
coth(b) (log(cosh(a 2)) — log(cosh(b + a 2)))

ftanh(b +aztanh(az)dz==z+
a

01.21.21.0220.01

coth(b) (log(cosh(a 2)) — log(cosh(b — a 2)))
4

ftanh(b —aztanh(az)dz=
a

Involving powers of products of the direct function

01.21.21.0221.01

V2 cosh(c2)

1 )
f \/ tanh(c2) tanh(2c2) dz== — [tanh‘l coshz(2 ¢ 2) csch(c2) \/ sech(2¢2) sinh’(c2)
C

coshz(2c2)

Involving rational functions of the direct function

Involving (a + btanh(c2)™"

01.21.21.0222.01
f 1 acz- blog(acosh(cz) + bsinh(c )

a+ btanh(c2) a?c-Db?c
01.21.21.0223.01

1
fi dz==(((a® + b?) cz— 2ablog(acosh(cz) + bsinh(c2))) a +
(a+ btanh(c2)?

b(cza® - 2blogacosh(c2) + bsinh(cz) a* + b? cza+ b* — a® b) tanh(c 2)) / (a(a- b)% (a+b)>ca+ btanh(c2)))

01.21.21.0224.01

f A+ Btanh(2)

dz=
(a+ btanh(2))

sech(z) (acosh(z) + bsinh(2)) (A+ Btanh(2)) [ b(@B—- Ab)sinh(z  (Aa® - 2bBa+ Ab?)z(acosh(z) + bsinh(2))
+

+
(Acosh(2) + Bsinh(2)) (a+ btanh(2))? a®-ab? (a-b)%(@a+b)?

(Ba? - 2Aba+ b? B)log(acosh(2) + bsinh(2)) (acosh(z) + bsinh(2))

-
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01.21.21.0225.01

f A+ Btanh(2)

(a+ btanh(2)®

sech’(2) (acosh(2) + bsinh(2)) (A+ Btanh(2)) [ (@aB-Ab)b>  2(2Ba?-3Aba+b?B)sinh(2) (acosh(z) + bsinh(2)) b
+ +

2 (Acosh(2) + Bsinh(2) (a+ btanh(2)® | (a—b)? (a+ b)? a(a-b)’(@+b)?

2(Aa®-3bBa?+3Ab%a-b*B)z(acosh(2) + bsinh(2))?

+
a-bd@+b)?

2(Ba®-3Aba?+3b?Ba- Ab®)log(acosh(z) + bsinh(z)) (acosh(z) + bsi nh(2))?

-

01.21.21.0226.01

fA+ Btanh(z) + Ctanh’(2) p
(a+b ’[anh(z))3

2((A+C)a®-3bBa?+3b*(A+C)a- b3 B)z(acosh(z) + bsinh(2))?

sech(z) (acosh(2) + bsinh(2))
@a-bd@+b°

2(Ca®-2bBa?+b?(3A+2C)a-b*B)sinh(2) (acosh(z) + bsinh(2))

+
a(a- b)2 (a+ b)2

1

— (2(Ba’-3b(A+C)a®+3b’Ba-b*(A+C))log(acosh(z) + bsinh(2) (acosh(z) + bsinh(z))z) -
(& - b?)

b(Ab?+a(@C-bB))

/ ((A-C+(A+C)cosh(22) + Bsinh(22)) (a + btanh(2))°®)

(Ctanhz(z) +Btanh(2) + A)
(a-b)%(@a+Db)?

Involving (a+ b tanh*(c z))_n

01.21.21.0227.01

f 1 1 [ Vb 1[ Vb tanh(c2) ]]
dz= Z+ tan | ——mM

a+btanh?(c2) a+b vac va

01.21.21.0228.01

1
f—zdz:: (a—b+(a+b)cosh(202))sech4(cz) 2z(a-b+(a+b)cosh(2cz) +
(a+b tanh?(c 2)

Vb 3a+b) tan*[@) (a—b+(a+b)cosh(2c2)
a

b b) sinh(2
+ (@rbsmeca /(8(a+b)2(btanh2(cz)+a)2)
a®2¢ ac

Involving algebraic functions of the direct function
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Involving (a+ btanh(c z))ﬁ

01.21.21.0229.01

f (a+btanh(c2)’ dz=
(a+btanh(c2)*** a+ btanh(c2) a+ btanh(c2)
[(a+ b) zFl[ﬁ +1,18+2 7] +(b-a) 2F1[ﬁ+ LLB+2 7))
2(b-ay(@a+bc(B+1) - a+b

01.21.21.0230.01
(b-aVa+b tanhl(@) +Va-b (a+ b)tmhl[m)

—b b

f a+btanh(c2) dz= @ a+

va-b va+b c

01.21.21.0231.01

tanh_l[ y a+btanh(c2) ) tanh"l[ \/ at+btanh(c2) )

1 1 a+b a-b
f = aze- -
Va+btanh(c2) c va+b a-b
01.21.21.0232.01
f tanh(c2) (a+ btanh(c2)? dz =

(a+ btanh(c2)***
2(a-b(a+bc(B+1)

a+btanh(c2)

a+btanh(c2) ])

[(a+b)2F1[ﬁ+1, 1 8+2 ]+(a—b)2F1[ﬁ+1, 1 8+2

a+b

01.21.21.0233.01
1

va-b va+bc
vV a+ btanh(c v a+ btanh(c
[(a—b) a+b tanh"1[+—(2) +ya-b (a+b)tanh"l +—(Z) —2\/a+b \/a+btanh(cz)

a-b a+b

ftanh(c 2\ a+btanh(cz) dz=

01.21.21.0234.01

tanh_l( V a+btanh(c2) ] tanh'l[ \ a+btanh(c2) )

tanh(c2) 1 a-b a+b
f e R P N
v a+btanh(c2) c a-b va+b

Involving ((a+ b tanh(c 2)™”

01.21.21.0235.01

f ((a+btanh(c2)" dz=-
1 a+ btanh(c2) a+ btanh(c2)
[{(a+b)2F1(n,B+ 1,1L,nB+2 7)+(b—a)2F1[n,8+ 1,1L,nB+2 7]]
2(b-a)y(a+byc(npg+1) a- a+b

(a+ btanh(c 2) ((a+ btanh(c )"’ )



http: //functions.wolfram.com 116

01.21.21.0236.01

f vV (a+ btanh(c z))3 dz= (cosh(c 2V (a+ btanh(c z))3

[ [ ) _1[\/a+ btanh(c2) ] )
Vva-b |(@+b)tanh | —————|cosh(c2) v a+btanh(cz) —2b+ a+b (acosh(cz) +bsinh(cz)|-
a+b

v a+ btanh(c2)
a-b

(\/ a-b ya+b c(acosh(cz) + bsinh(cz))z)
01.21.21.0237.01
f 1
dz==
v (a+ btanh(c2)®
Vv a+btanh(cz
[(a+ btanh(c 2)) [\/ a-b [2 a+b b+(@-b) tanh‘l[—() v a+btanhc2) |- (@+b)*?

(a— b)2 a+b tanh"l[ ]cosh(c 2\ a+btanh(c2) ])/

a+b
Va+btanh(cz
tanhl[—() Va+btanhcz) / ((a— b2 (a+b)*?cV @+ btanh(c2)® )
a-b

01.21.21.0238.01
f tanh(c2) ((@+ btanh(c2)™’ dz =

1
2(a-b)y(a+byc(npg+1)

a+ btanh(c2)

a+ btanh(c2) ]]

[[(a+ b)zFl(n,B+ 1,1L,nB+2 )+(a—b)2F1[nﬁ+ 1,1,nB+2

a- a+b

(a+ btanh(c2) ((a+ btanh(c z))”)ﬁ)

01.21.21.0239.01

Va+btanh(cz
ftanh(cz) \/(a+ b tanh(c z))3 dz= [\/ (a+ btanh(c z))3 [3 a+b tanh"1[+—() \/ a+btanh(cz) (a- b)2 +

a-b

Va+ btanh(c2)
va+b

Ja-b ]] /(3Va-b Va+b ca+brancay]

[3 (a+b)? tanh_l{ ] \/ a+btanh(cz) -2 \/ a+b (4a+5btanh(c2) a+b? tanh?(c z))]
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01.21.21.0240.01

tanh™* M] Vv a+btanh(c2)
tanh(c2) [ vab
dz==—|(a+btanh(c2)[|1- (a+hb)+

vV (a+btanh(c2))® a-b

tanh ™t Varbtanhea ) a+ btanh(c2)

a+b

(a-h|1- /((a—b)(a+ bycV (a+ btanh(cz))3 )
Vva+b

Involving (a+ b tanh*(c z))ﬂ

01.21.21.0241.01

btanh?
anh“(c2) +

B B

5 tanh(c2) (b tanh?(c2) + a) ( - 1) 1 3 btanh?(c2)

f(a+ btanhz(cz)) dz== F =1, - = tanh’(cg), - ——
c 2 2
01.21.21.0242.01
1
f\/ a+ btanhz(cz) dz== ——
2cvVa+b
4(a— btanh(cz)+ Vva+b V btanhz(cz) +a ) 4(a+ btanh(cz) + Va+b V btanhz(cz) +a ]
—(a+b)|log —log| - _
(a+b)*? (tanh(c2) + 1) (a+b)*? (tanh(c2) - 1)

2\/3\/ a+b Iog(z(\/gtanh(czﬂv btanhz(cz)+a)]

01.21.21.0243.01

1
[
Va+ btanhz(c 2)

vVa-b+(@+bycosh2c2) Iog(\/a—b+(a+ b)cosh(2¢c2) +V2 V (a+b)sinh’(c2) )tanh(cz)

\/7C\/(a+ b)sinhz(cz) \/btanhz(cz)+a

01.21.21.0244.01
p+1

. B (btanhz(c 2)+a) " btanh’(c2) + a

ftanh(cz) (a+ btanh (cz)) dz==———,F|B+1, L, +2, ——M—
2(@a+bc(B+1) a+b
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01.21.21.0245.01

f tanh(c2) V a+ btanh’(c2) dz=

/ ) V2 \ (a+b)cosh’(c2) Iog(\/?\/(a+ b)cosh’(c2) +Va-b+(a+ b)cosh(ZCz))

a+b tanhz(c z 1

¢ va-b+(a+b)cosh2c2)

01.21.21.0246.01

f tanh(c2) | Va-b+(a+b)cosh(2¢c2) Iog(\/?\j (a+b)cosh’(cz) +Va-b+(@+ b)COSh(ZCZ))

V a+ btanh’(c2) V2 C\/(a+ b) cosh?(c2) \/btanhz(c ?+a

Involving ((a + btanh?(c z))n)ﬁ

01.21.21.0247.01

B -ng
o tanh(c2) ((btanhz(c 2+ a)n) (%2(”) + 1) 1 3 , btanh?(c2)
f((a+ btanh“(c2)) ) dz== Fy 5; 1, -ng; E; tanh“(c2), - ——
c
01.21.21.0248.01
1
f (a+btant’(c2)’ dz=- o (btant?(c) +a)
2c(btanh2(cz) +a) !

4(a—btanh(cz)+\/a+b v btanhz(cz)+a) 4(a+ btanh(cz) + Va+b V btanhz(cz)+a)

log —log| -
(a+b)”? (tanh(c2) + 1) (a+Db)

52 (tanh(c2) — 1)

a+b)¥%+ \/E (3a+2b) Iog(2 (\/F tanh(c2) + V btanh’(c2) + a )) +btanh(c2) \ btanh’(c2) + a

01.21.21.0249.01

1
dz=

(a+b tanh?(c z))3

[sechz(c 2 [\/7 csch(2¢2) Iog(\/ a-b+(a+bycosh(2c2 +vV2 \/ (a+b)sinh’(c2) ) \/ (a+b)sinh’(c2)

(a—b+ (a+b)cosh(2 cz))a/2 +

b(a+ b)tanh(cz) (a— b+ (a+ b)cosh(2c2)) ))/[2 s b)2 . (btanhz(c - a)3 ]
a
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01.21.21.0250.01

mA

, (btanh’(c2) + ) ((btmhz(cz)Jra) ) btanh’(c2) + a

ftanh(cz) ((a+ btanh®(c2)) ) dz= JFing+lLnpe2 —
2(@+bc(np+1) a+b

01.21.21.0251.01

ftanh(c 24/ (a+b tanh?(c z))5 dz=

1
c

cosh°(c2) [(4 V2 ((@+b)cosh’(c z))s/2 Iog(ﬁ v (a+b)cosh’(c2) + \/ a-b+(a+b)cosh2c2) ) sech’(c z)) /

(a—b+ (a+b)cosh(2 cz))5/2 -

4sech(c2) (3b? sech*(c2) - 11b(a+ by sech’(c2) + 23 (a+ b)2)

(b tanh?(c2) + a)5
15(@-b+(@+hycosh(2c z))2

01.21.21.0252.01
5 3
tanh(c2) 4/ (a+btanh“(c2) dz==

[cschz(c 2) sechz(cz) (b\/a— b+ (a+b)cosh(2c2) sinhZ(ZCz) —-4(a+b) cosh4(c 2) (4\/a— b+ (@+bycosh(2cz) -

3vV2 V (a+b)cosh’(c2) Iog(\/f v (a+b)cosh®c2) + \/ a-b+(a+h)cosh2cz) )) sinh?(c z))

(btanhz(c 2+ a)3 ]/(6 c(a-b+(a+b)cosh(2c z))3/2)

01.21.21.0253.01

f tanh(c2)
dz=
3

(a+b tanh?(c 2))

—[(a—b+(a+ b)cosh(2cz))(a+b+(a+ b) cosh(2¢2) — V2 V (a+b)cosh’(c2) \/a—b+(a+ b) cosh(2 ¢ 2)

Iog(ﬁ vV (a+b)cosh’c2) + \/a— b+ (a+b)cosh(2c2) )J sech(c z))/[4 (a+bc (btanhz(c 2+ a)3 ]
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01.21.21.0254.01

f tanh(c2)
dz=
5

(a+b tanh?(c 2)

—((a—b+(a+ b)cosh(2cz))(6a2+6ba—3\/?\/(a+ b) cosh’(c2) \/a—b+(a+ b) cosh(2 ¢ 2)
Iog(«/?\l (a+ b) cosh’(c2) +\/a—b+(a+ b) cosh(2¢2) )a+

2(a+hb)’cosh(dcz) +3vV2 by (a+b)cosh’(c2) \/a—b+(a+ b) cosh(2 ¢ 2)
Iog(ﬁv (a+ b) cosh?(c2) +\/a—b+(a+ b) cosh(2¢2) )+(a+ b) cosh(2 ¢ 2)

(8a+2b—3«/?\] (a+b) cosh’(c2) \/a—b+(a+ b) cosh(2 ¢ 2) Iog(\/?\/(a+ b) cosh’(c2) +

\/ a-b+(a+bycosh(2c2) ))) sech®(c z))/[24 a+bdc (btanhz(c 2+ a)5

1 B
Involving (a + btanhz(c z))

01.21.21.0255.01

1 B
f(a+ btanhi(cz)) dz=

1 1 p+1
[(a+ btanhz(c z)) [(a3 +ba’+b*a+b’) zFl[ﬁ +1,1;,8+2 .
a_

a+ btanh%(cz)
2(a*-b*c(B+1)

1
a-+btanh2(cz)

a+ib a+b

a+ btanhg(c 2 ]]
— [+

(a-b) [(a—ib) [(a+ b)zFl[ﬁ+ 1,1 8+2 J—(a+ib)2Fl[ﬁ+ 1,1 8+2

a+btanh%(cz)
(@@ +b@+i)a+b?i)Fy|B+1, 1 B+2 —
a-—i
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01.21.21.0256.01

1
. a+ btanhz(c2)
f a+btanhz(cz) dz== (a—b)\/a+b \/a+:zb \/a—u‘b tanh™f ———— |+

a-b

1 1
a+ btanh2(c2) a+btanhz(c2)
\/a—b \/a—u'b \/a+sz @+btah —— [~ @+ib)ya+b tah —— ||~
va+b Va+ib

1
\[ a+ btanhz(c2)
(a-ib)ya+ib a+btanh | ———— /(\/a—b\/a—m’b\/aﬂ‘b \/a+bc)

a-ib

01.21.21.0257.01

1
1 1 \l a+btanhz(cz)
f Vva-b (613+ba2+b2a+b‘°’)tanh’1 -
1 (a“—b“)c a-b
a+ btanh2(c2)

1 1
\/ a+btanhz(c2) \l a+btanhz(c2)

(a-b)|@-ib|+va+ib @+btanh™| —— [~@+ib)ya+b tanh™| —— ||+

Ya+ib Vva+b

1
a+btanhz(c2)

Va-ib (@+b@+ia+bi)tanh™

va-ib
01.21.21.0258.01
1
1 B 1 a+btanhz(c2)
ftanh(cz) (a+ btanhz(cz)) dz==—————||(&®+ba®+b?a+b%),F|B+1, 1, p+2 ————— |+
2c(a*-b*)(B+1) a-b
1 1
a+ btanhz(c2) a-+btanh2(cz)
(@a-b|@-ib|@+ib),F|B+1, 1 B+2, ———— [+ (@+b),F|B+1, 1, B+ 2 7b +
a+ a+i

a+ btanh%(c 2) 1 B+l
(@@ +b@+i)a+b?i)Fy|B+1, 1 B+2 — (a+ btanhz(cz))
a—i
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01.21.21.0259.01

1
. . \/ a+btanhz(c2)
ftanh(cz) a+btanhz(cz) dz=- (a—b)\/a+b \/a+ib \/a—ib a+btanhz(c2) tanh™| ————— |+

a-b

1
. \l a+btanhz(c2)
\/a—b \/a+b \/a+z’b (a—ib)y/ a+btanhz(c2) tah ™| —— |+

va-ib

1
. \l a+ btanhz(c2)
Va-ib [ya+b (@a+ib)4/ a+btanhz(c2) tanh™ | ——— |+

va+ib

1
\/ a+btanhz(c2) . .
Va+ib @+ b)tanh"l _ a+btanh2(cz) -4+ a+b (a+ btanhi(cz)) /

a+b

[\/a—b \/a—zzb \/a+n'b \/a+b cy/ a+btanh%(cz)]

01.21.21.0260.01

1
tanh(c2) 1 \l a+ btanhz(c2)
dz Vva-b ({:13+ba2+b2r:1+b3)tanh’1 _
1 (34—b4)0 a-b
a-+btanh2(cz

1 1
4/ a+btanhz(c2) \l a+ btanhz(c2)

@a-b|@-ib|va+b @+ib)tah™| ——— |+ @+bya+ib tah | —— ||+

va+b Ya+ib

+

1
a+ btanhz(c2)

Va-ib (@+b@+ia+b?i)tanh

a-ib
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01.21.21.0261.01

tanh(c 2)
f ﬁ dz=
( )

a+btanhz2(c2)

1 843 2i tan‘l(tanhi(c z)) 2 Iog(tanhi(c 2)- 1) 2 Iog(tanhi(c 2+ 1)
- - + + + +
ac (a* - b% (a+ btanhE(cz)) @+ib)’ (a+b)? (@a-b?

. —1 % 6 4 2 %
log(tanh(c2)+ 1) logitanh(c2) + 1) 2itan (tanh (cz)) 8(a®+3b a)log(a+ btanh (cz))
+ p—

@@+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 tanh and power

Involving z"and linear arguments

01.21.21.0262.01

-1Vt n (-1l 2ttt A
fz"tanh"(cz)dz:: - —(—1)"e2°2vnlz aFja(L o Lv+ 12, L, 2 —e?9Y) +
n+1 e (n-j!
v n (=i (vt 2 v vV oV v
ecvzl’V( v ]n! (1-vmod2) Y ———— ,-+2F,-+1(—, SRV J—— _ezcz) .
2 20 n-n! 2 2 2 2

]

v " (-1 eyt
(-1)Vn! Z (—1)5(3)@25“Z o jr2Fja(s s vis+1, L, s+ 1 —e?) +
s=1 j=0 -
) v " (-1 2c(v-9) T2
n! Z (—1)5( )62“"‘5’22 ir2Fjsa(V=s ... v=s viv=s+1, .., v-s+ 1 —-e**?) /ine
s=0 S =0 n-j!

NAveN?*
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01.21.21.0263.01

1
fztanhv(cz)d/z:: > -1V 2 +€2cvz[

ZoF1(V, Vi v+ 1 —€%%%)  gFp(V, V, Vv L Vi I _ezcz)]

2cv B 422
Z3Fo(1, L, v+1; 2,2, -7 4F3(1,1,1,v+1;2, 2 2 —€*%?)
(- 1)v 2(:2 _ +
2¢c 4¢2
V\[(Z2F1(3. Vi 5+ 1 —€%%)  gFa(3, 5, Vi 3+ 1 3+ 1 —e?e*
E-V(ECVZ(VJ[ 2 _ 2’ 2 2 2 (1-vmod?2) +

ov e

2

(- 1)v 2csz 1
— Z (- )s( ) ——————(2¢525Fy(s, V; s+ 1, =% — 3Fy(s, 5, V; s+ 1, 5+ 1; —¢%%%)) - ——— 20092
& (s— V)2

(2c(s=V)Z5F4(V, V=5 —s+V+1; —€%%%) + 3F5(V, V=5, V=S —s+V+ 1, —s+V+1; —€*%%)) |/, ve N

01.21.21.0264.01

) Z tanh(cz)z log(cosh(c2)
fztanh (cdz=— - +
2 c 2

01.21.21.0265.01
22 +csech’(c2)z+2¢ log(1 + e72°%) z— Liy(-e72°%) - tanh(c 2)

2¢2

f ztanh®(c2)dz=

01.21.21.0266.01
3c2 2 - 8ctanh(c2) z+ 8log(cosh(c 2)) + sech’(c 2) (2 c ztanh(c2) + 1)

6¢2

f ztanh4(c 2dz=

01.21.21.0267.01
fztanhs(c 2dz=
1 . ) .
_02 (-3czsech(c2) + (12cz+ tanh(c 2)) sech®(c 2) — 6 Lix(—e72¢%) + 2(3cz(cz+ 2log(1 + e 2%%)) — Stanh(c 2)))
12

01.21.21.0268.01
cz(cz(cz+3)+6log(1l+e72°%) - 3cztanh(c2)) — 3Liy(—e2%?)

3¢

f Ztanh’(c2)dz =

01.21.21.0269.01

1

fz?’tanhs(cz)dz:: _c“ (c*Z+2c sech®(c2) 2 + 4¢3 log(1+e %) 2 +6c* 7 -
4

6c”tanh(c2) Z + 12clog(1 + e 72°?) z— 6 CLig(—e 2°%) z- 6(c* 2 + 1) Lix(—e72°%) — BLiy(-e2%?))

Involving functions of the direct function and exponential function

Involving powers of the direct function and exponential function

Involving exp
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Involving e°?

01.21.21.0270.01

bz (1 _ ,-2cz\™V -2cz)” v

P (1-e27) (1+e )tanh(cz)F[ b b ., Zcz]
1 e , @

febztanhv(cz)dz:: . —_— v, vl — -

2c 2c

01.21.21.0271.01
271 (1-2%°7) 7" (1+ 2% tanh’(c 2)
c(l-v)

1
fez”tanhV(CZ) dz= 2F1[1— nvi2=vio (1+ eZCZ))

01.21.21.0272.01
2

1
fe”tanhz(cz)dz:: —lef?|1+ —2tan‘1(e°2))
c 1+ eZCZ

01.21.21.0273.01

1 4
fezcztanhz(cz)alz:: — [-4log(1+ €2°%) + £2°7 -
2c 1+ ¢?¢?

01.21.21.0274.01
2410g(1+ €2°7) (1+ £2¢2)° + 936267 4 636407 — 9 £8°7 — 32 1 40

fezcztanh4(cz)dz:: -
60(1 + eZCZ)3

01.21.21.0275.01

, 1 (8e?°%(9+126%°% +5¢*7)
fe‘zcztanh (cdz== — -3e72° 1 24log(1 + €72%7)

Cc (1+62cz)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" P2
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01.21.21.0276.01

\
fz" e tanh’(c) dz==i" e“’*cwz[ v ] n!(1—vmod?2)
2

N~ (b+cvy T b+cv b+cv  b+cv b+cv
j+2 j+l( f

Z v +1, ..., +1 —e2°2)+

i (n=)! 2c " 2¢c ' 2c 2c

+1, ...,

5] 0 1) g
v (-1)! (b+2cy ! b+2cs b+2cs b+2cs
n! (-1)5( )(-1)V4,><b+2°5>Z oFis LV
; S Z s 2c 2c 2c

j=0 (n_j)!

N _g) Tl - _
b+2cs+1_ _ 2o +€(b+2C(V_S))ZZ”:( 1)) (b+2c(v-19) " Fi b+2c(v-9)
’ + + ’
2c oo (n=)! e 2c
b+2c(v-9) b+2c(v—y) b+2c(v—y9)
. LV 5 +1, ..., 27+1; —e®°Z[|/ineNAvVeNT'
c c c

Involving functions of the direct function and trigonometric functions

Involving powers of the direct function and trigonometric functions
Involving sin

Involving sin(b z)

01.21.21.0277.01

1 : -v v
fsin(b 2tanh’(c2)dz= - 5 P2 (1-¢72%%) " (142729 tanh’(c2)

ib ib , ib ib
Fl — v, v 1+ — e—ZCZ’ _e—ZCZ +e23bz Fl —_— v, vl — 6—201’ —6_2“
2c 2c 2c 2c

Involving powers of sin

Involving sin™(b z)

01.21.21.0278.01

f sin"(b2)tanh’(c2) dz==
2" tanh"**(c2) (1- mmod2) ( m v+l v+1 1 _
o D ( m )zFl[T, 1; +1; tanhz(cz)) + EZ’mil’m (1-e72¢ V(1+e’2°2)v
cv+ 7
%] (-1 ib(m-2k) ib(m-2k)
tanh’(c2) Z e_gb(m-Zk)z(m)(ezw(m-zkn':l[_ Lyl 20z _2cz|
4 2k-m k 2c 2c

ib(m-2K) bi(m-2k)
(=™ Fl[ 5 LV, v, 5 +1; e72¢7, —@-2”]] /imeN*
C C
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Involving cos

Involving cos(b z)

01.21.21.0279.01

i . -y v
fcos(b tanh’(c2) dz == - ™ P (1-272%%) " (1+¢72°%) tanh’(C2)

. ib ib ib ib
@2xbz Fl —— v,y 1-— — e—Zcz, _e—2cz _ Fl — 1+ — @—202, _e—Zcz
2c 2c 2c 2c

Involving powers of cos

Involving cos™(b z)

01.21.21.0280.01

f cos"(bz) tanh’(c2) dz ==
2-™(1—mmod 2) tanh"*(c2) ( M v+1 v+1 1 _
(m]21[ 1 +1nm¥ma)+—2mﬂl—(“ﬁV@+e*”f

c(v+1) 0 b

e m ib(m-2k) bi(m-2k)
tanhv(cz) Z ( )(e—éb(m—Zk)z Fl{ SV, v + 1; e—ZCZ, _e—ZCZ _eib(m—Zk)z
4 m-2k\k 2c 2c
ib(m-2k) ib(m-2k)
Fl[——; v,y lo —— 7202 —e‘zcz)) /imeN*
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)tanh(c z)
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01.21.21.0281.01

fz” sin@@+bztanh’(c2)dz=
i , , v N (~1)) (—ib+cw Tt —ib+cv  —ib+cv  —ib+cv
—nle ey etibrevzf | (1—vmod2)Z j+2F 1 Vo +1,
2 i (n—j) 2c 2c 2c
—ib+cv 7] n (-1l (-ib+2ce Tt
. 1 —62C2)+ Z (_1)5(\/) (_l)ve(—ibJchs)zZ
2c 0 S j=0 (n_J)'
—-ib+2cs —-ib+2cs -ib+2cs -ib+2cs
i+2Fjs1 LV +1, ..., ———— + 1 -2+
2c 2c 2c 2c

n (1) (-ib+2cv-9) Tt —ib+2c(v—y9)
j+2 j+1(7

et b+2c(v-9) z Z

o0 (n=j! 2c
—ib+2c(v-9) —-ib+2c(v-9) —-ib+2c(v-9)
v +1, ..., —————— 41, -7 -
2c 2c 2c
i , v n (-1 (ib+cy Tt ib+cv  ib+cv
—nled|iVetrevzf | 11— vmod2) _ j+2Fja1 LV
2 2 iz (n—-)! 2c 2c
v-1 .
ib+cv ib+cv =) v _ n(-1)ib+2cy A
+1, .., F1 _€2cz]+ Z (_1)5( ) (_1)v£(tb+2cs)zz :
2c 2c = S i (n-p!
ib+2cs ib+2cs ib+2cs ib+2cs
i+2Fjs1 Ve LV +1,..., ——— +1; —&2°%+
2c 2c 2c 2c

)

n (=1 (z’b+20(v—s))'j'1z”‘i ib+2c(v-9 ib+2c(v-9
j+2 j+1[

ol b+Zc(v—s))zZ ) e
“ (- 2¢ 2¢

ib+2c(v-y9) ib+2c(v-9)
vV, ————— +1, .., ———— 4+ 1. —e*°?|[|ineNAve Nt
2c 2c
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01.21.21.0282.01

z"sin(bz)tanhv(cz)dz==l¥n! iV Cv-ibz \\f (1-vmod?2)
5 v
2
n (~1)i(cv-ib)y Tt cv—-ib cv—-ib cv-ib cv—ib
Z - J-+2FJ-+1[ V; +1, ..., +1; —e2°2]+
20 (n=)! 2c 2c 2c 2c
7] v n (-1)i 2cs—ib)y Tt
Z (_1)3(5) (_1)ve(—db+cv—c(v—25))zz :
s=0 =0 (n-j!
. 2cs-ib 2cs—ib 2cs-ib 1 2cs-ib 1 _ ez
isoFi . Vv, +1,...,—+1,—¢ +
s 2c 2c 2c 2c
N QL —j-1 _n—j QL QL
e(—5b+CV+C(V—23))Zi( 1! (2c(v-9-ib) z) Fis 2c(v—9-ib 2c(v—9-ib
i (n=)! e 2c 2c ’
2c(v—-9)—-ib 2c(v—-9—-ib ) v
vV +1, ..., + ’_ezcz) iV etrevzf 11— vmod2)
2c 2c 2
n (1) @b+cvy Ttz ib+cv ib+cv  ib+cv ib+cv
Z - j+2Fj+1 ) eeey , 'V, +1, ey +l, _€2cz -
20 (n=)! 2c 2c 2c 2c
7 n (-1l @b+2cv-g9) Tt
Z(_l)s(v) e(n‘b+cv+c(v—25))zz ‘
=0 s =0 n-i!
ib+2c(v-9) ib+2c(v-9) ib+2c(v-9) ib+2c(v-9)
j+2F 1 Ve LV +1,.., ———— +1; —€°°%|+
2c 2c 2c 2c
i -j-1 _n-j . .
_ v glibrov-cv-29)2 N (-1 @Eb+2cy z"J_ . ib+2cs ib+2cs
(-1D"e Z - ]+2Fj+l e )
i (n—j) 2C 2C
ib+2cs ib+2cs
V, —— +1, ..., ——— +1; —&®°?[|| neNAveN'
2c 2c
Involving powers of sin and power
Involving z" sin™(b z) tanh”(c z)
01.21.21.0283.01
fz“ sin"(bztanh'(c2) dz==
(-1t n (-1l 2ttt

m
Zm[ T]n!(l—mmodZ)

_ (_1)V eZCZV
2 (n+1)!

2

waFiea(l o Lv+ 12, ., 2 —e”%%) +
i—0

n-)!
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v n (=1l (cv) -tz v VAR, v
ec"zi"[ v ](1—vmod2)Z—.j+2Fj+1(—, v = V=41, L, =+ —e2°2)+
2 < - 272 2 2
{%J vy M (D 271t (cg)iml -
-1V Z (—1)5432“2( )Z _ ir2Fjea(s o s vis+ 1, L, s+ 1 —e?0Y) +
=1 S/ (n-)n!
= N 1
Zzl(_1)%20(\/75)2(\,)2”:(—1)12J (Cv—s) 2"
s=0 S j=0 (n_j)!
L.
s2Fjsa(V=s ..., v=s v —s+v+1, .., —s+Vv+ 1 —€*°%) |+ 2 "n! Z (—1)'<( k)
k=0
inm , v n (1) (cv—ib(m=-2k) Tt 2] cv—ib(m-2k)
ez n“’e(c"“b(m‘z'(”z(v](l—vmodZ)Z _ (2 j+1(
2 20 (n-)n! 2c
cv—-ib(m-2k) cv—ib(m-2k) cv—-ib(m-2k)
LV +1,..., —m88 +1; —e2°z]+
2c 2c 2c
= D (—1) (2es—ib(m— 2kt A ib(m—
i(—l)S(V) (—1)Ve(bs‘(2k—m)+2t:s)zz( 1’ (2cs lb(n.l 2Ky 2" . i+1[2CS ib(m-2k)
s=0 s i=0 (n-)n! 2c
2cs—ib(m-2k) 2cs—ib(m-2k) 2cs—ib(m-2k)
oV +1, ..., +1 —e2°2]+
2c 2c 2c
no(_1i Qi _ -j-1 _n-j
(BiCkm2c-5)2 (-1 2c(v-9-ibm-2k) "2 (o
j=0 (n_j)!
2c(v—-9) —-ib(m-2Kk) 2c(v—-9) —ib(m-2k)
y e A
[ 2c 2c

2c(v=-95) —ib(m-2k) 2c(v—=9) —-ib(m-2k)
+1,..., + ;_@201] +
2c 2c

1 , v N (-1 (bi(m-2k) +cv) Tt ib(m-2K)+cv
e 2iTm ive(bs(m—zk)+cv)z( V](l—vmodZ)Z - j+2 i+1[—
2 20 (n-j! 2c

ib(m-2k)+cv ib(m-2Kk)+cv ib(m-2k)+cv

v +1, .., ————— 41 €%+
2c 2c 2c

[VZ%:J( 1)5(\/) (-1 (—2b£k+s‘bm+2(:s)zi(_l)j (b’i(m_2k)+2CS)_j_lzmj (ib(m—Zk)+2cs
- - e j+ j+ -
pre S e (n=)! et 2c

ceey

) ) eeey

ib(m-2k)+2cs ib(m-2k)+2cs ib(m-2k)+2cs
LV +1 ,—e2°2)+
2c 2c 2c



http: //functions.wolfram.com 131

N (-1 (bi(m-2K) +2c(v—=g) L2

e(—2b§k+£bm—2(:s+20v)z j 2|:]_ 1
j:ZO (n—j)! + +
ib(m-2Kk)+2c(v-9) ib(m-2Kk)+2c(v—9) ib(m-2Kk)+2c(v—19) 1
A +1,
2c 2c 2c

ib(m-2k)+2c(v-19)
. 5 +l;—e2°Z) /ineNAmeN" AveN?t
C

Involving cos and power

Involving z" cos(a+b z)tanh"(c z)

01.21.21.0284.01

1 . ) \Y
fz“cos(a+ b2z tanh'(c2) dz== En!e"a ive(‘b*c")z( !](1—vmod2)
2
N (—1) (~ib+cwy Tt cv—ib cv—ib cv-ib cv—ib
Z : i+2Fja1 e LV +1, ..., +1; —€?°% |+
20 n-)! 2c 2c 2c 2c
2] N (-1 (~ib+2ce Tt 2cs—ib 2cs—ib  2cs-ib
Z (_1)5(V) (_1)v€(—s'b+205)22 ) . [ v +
s . j+20j+1 [IEEES] » Vs
S0 =0 (GEN)) 2c 2c 2c
_ n o1 (—; _qy il n-j
L 2cs :zb+1_ e +e(_ib+2C(v_S))ZZ( D! (-ib+2c(v-Y9) & Fi
) ,—ZC ) o -1 j+2Fj+

2c(v-9)—ib 2c(v-9)-ib 2c(v-9)-ib 2c(v-9) -ib
[ V; +1 — 41 _@202] +

2c 2c Y 2c 2c
1 _ v n (=1 (b+cv Tt ib+cv  ib+cv
—nle? i"e(‘mc")z(!](l—vmodZ) _ j+2Fjs1 LV
2 2 o0 (n—-j! 2c 2c
ib+cv ib+cv = v N (~1l(b+2cy 2
+1, ..., +1; _EZCZ]_}_ Z (_l)s(s) (_1)Ve(ib+ZCS)ZZ :
2¢c 2c =0 =0 (n-p!
ib+2cs ib+2cs ib+2cs ib+2cs
i+2Fjs1 ey LV +1,..., ——— +1; —€%°%|+
2c 2c 2c 2c

N (-1 (sz+20(v—s))"j"1z”*i [ib+20(v—s) ib+2c(v-y9)
j+27j+1

el b+2c(v—s))zz _ ey
e (n-j! 2c 2c

ib+2c(v-9 ib+2c(v-9
vV, —+1,..., ——— +1; _ezcz] /ineNAveN'
2c 2c
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01.21.21.0285.01

1 ) \
fz" cos(b2) tanh’(c2)dz== En! u“’e“‘b+°">z[ v )(l—vmodZ)
2
N (=1)i (~ib+cv Tt cv-ib cv—-ib cv-ib cv—ib
Z i+2Fis1 ey , Vv, +1,..., +1, —@262 +
, j+2Fj
20 n=7! 2c 2c 2c 2c

v-1
2 no—1(—; —i=1 n-j
[ZOJ(_]_)S(\S/)[(_1)ve(—tb+cv—c(v—25))zz( D'« [b+ZCS)J v
S=

j=0 (n_j)!
. 2cs-ib 2cs—-ib 2cs-ib 1 2cs-ib 1 _ ez
L oF VA +1,...,——+1 -e +
2t 2¢c 2¢c 2¢c 2c

N (=1 (—n’b+20(v—s))"j_1z”*j [Zc(v—s)—n'b 2c(v-9)-ib
j+2Fj+1

plmibrevic(v-29)z Z
20 (n=)! 2c 2c

y y seny

2c(v—-9)—-ib 2c(v—-9—-ib ) v
V; +1 +1; 2% ||+ e P*VZ] [ (1-vmod2)
2

2c 2c
n (1) @b+cvy Ttz ib+cv ib+cv  ib+cv ib+cv
Z - j+2Fj+1 ) eeey , 'V, +1, ..., +1; _€2cz +
20 (n=)! 2c 2c 2c 2c
7] n (-1 (ib+2ce) Tt
Z (_1)S[V) (-1 ot b+cv—c(v—23))zz
S | (n=j)!
s=0 j=0 :
ib+2cs ib+2cs ib+2cs ib+2cs
i+2Fjs1 e LV +1,..., ——— +1; —€°°%|+
2cC 2c 2c 2c

plibrevic(v-29)z Z

n (=1 (ib+20(v—s))"j"1z”*i ib+2c(v—-9 ib+2c(v—-9
j+2 j+1[

i (n=)! 2c 2c
ib+2c(v-9) ib+2c(v-9)
V; +1, ..., +1 -e*°%||[/ineNAVeNt
2c 2c

Involving powers of cos and power

Involving z" cos™(b z) tanh”(c z)

01.21.21.0286.01

f 2" cos™(bz) tanh’(c2) dz ==
m -1Vt n (-1 27l gl A
2-”‘[ m]n!(l—mmodZ) ———— - (-1 )y _ aFia(L o Lv+ 12, L, 2 —e29Y) +
2 (n+ 1! e (n=ij!
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v n (=i (cv) -t 2 v VAR, v
ec"zi"[ v ](1—vmod2)2—. j+2Fj+1(—, v = V=41, L, =+ —e2°2)+
2 = - 22 2 2
{%J vy M (D 271t (cg)iml - [%J
(-1 Z (—1)%2“2(3)2 _ ir2Fjea(s o s vis+ 1, L, s+ 1 —e?0Y) + Z (-1°
s=1 j=0 (n- J)' s=0
V) D 20 e v-9) Tt 2
ez“w$1:)§: w2Fjsa(V=s ..., v=s v, —s+v+1, .., —s+Vv+ 1 —e%F) |+
s _ i
i (n-pn!
1= m A v n (-1) (cv—ib(m-2k) 2]
2-Mny Z ( ) v t,(cv—xb(m—Zk))z[ v )(1—Vm0d 2)2 j+2Fj+l
o K 2 = (n-j)!
cv—-ib(m-2Kk) cv—ib(m-2Kk) cv—ib(m-2Kk) cv—ib(m-2Kk)
[ LV +1, ., — 41 _€2cz)+
2c 2c 2c 2c
| =] - . “i-1 s .
ZZ: (_1)5(") (_1)vc(bi(2k—m)+2cs)zi(_1)] (2cs—ibm-2ky "2 E 2¢s-ib(m-2k)
s . (n—j)' j+20j+1 2¢ ,
s=0 j=0 .
2cs—ib(m-2k) 2cs—ib(m-2k) 2cs—ib(m-2k)
LV +1,., — 41 —eZCZJ+
2c 2c 2c
. ) it
e(bi(Zk—m)+2c(v—s))zi(_1)J (2c(v—9) —ib(m-2k) "~ Z*! Fin
j=0 (n_ J)'
(ZCW—Q—iMm—Zb 2c(v—9) —ib(m-2k)
. VA
2c 2c

2c(v—-9) —ib(m-2k) 2c(v=95 —-ib(m-2k)
+1 +1; _£202) +
2c 2c

N (—1) (bi(m-2Kk) +cv) Tt ib(m—2K) +cv
j+2 j+1(—

. \Y
i e(bx(m—zk)+cv)z( v ](1_ vmod 2) Z .
2 i (n—-j! 2c

ib(m-2k)+cv ib(m-2k)+cv ib(m-2k)+cv
" LV +1,.., — 41 —e2°2]+

2¢c ’ 2¢ 2¢

v-1

= N~ (bi(m— -i-1n-j ; _

{ZJ(—l)S(V) (_DV&QMKHbMCSHZ( 1l (bi(m-2k)+2cs) 2 s ib(m-2k) +2cs
S n— it j+2j+1 —20 y

=0 ( )

j=0

ib(m-2k)+2cs ib(m-2k)+2cs 1 ib(m-2k)+2cs
+ _—

+1; _€2cz] +

ceny , V. y e
2c 2c 2c
(—2bik+ibm-2cs+2cv)z : (_1)j (bi (m_ 2 k) + ZC(V_ S))_j_l ij
e Z N j+2Fj+1
j=0 (n_ J)'

IEERES (] 1

ib(m-2k)+2c(v—-9) ib(m-2k)+2c(v-9) ib(m-2k)+2c(v-9) !
v, +
( 2c 2c 2c

ib(m=2K +2c(v-9) M,\ﬂ
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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 eP* sin(az)tanh"(c z)
01.21.21.0287.01
1 ~
f@pzsin(az) tanh’(c2) dz== 5u‘(l— 2% " (1+ e‘zCZ)V tanh’(c2)

—ia+p

(~ia+p)z (_ —fatp,
e Fl 2c

2c '’

; iat+ i
e 202 _e—ZCZ) eliatPz Fl(_ ZCP; vyl

Vv 1

. ,—2Cz _ ,-2cz
2c , €@ , —@ )

—-ia+p ia+p

01.21.21.0288.01
itanh’(c2)
2c(1-v)
e2iaz (1—@"2”)7" (1+«3_2°Z)v tanh’(c 2) ( ia ia
1

4a

1-v 3-vy )
2F1( 1 > ; coth (cz))—

feiazsin(az) tanh’(c2) dz== 5

01.21.21.0289.01

itanh"(c2) [1—v 3-v

f e"??sin@z tanh’(c) dz= - 1 ; coth’(c z)) -
2c(1-v) 2 2

—y, =V 1+ — _e—2cz, e—2cz
C

e2iaz (1— e"zcz)ﬂ/ (1+@‘2°Z)v tanh’(c2) ia ia
7 )
4a

Involving powers of sin and exp

Involving e ? sin™(a z) tanh”(c z)

01.21.21.0290.01
2MeP?(1-¢72°7) " (1+72°%) tanh’(c2) (1 - mmod 2)

p

fepz sn"(@aztanh’(c2)dz==

m P P -2cz -2cz —-m :—m -2cz\” -2cz\” s
m [Fi|——;—v,v; 1- —; 2%, —72°%|+ 27Mi ™ (1-¢72°%) " (14 ¢72%%) tanh’(c2)
2 2c 2c

p-ia(m-2k) p-ia(m-2k) _
e - " e

(_1)m e(p—ia(m—zk))z Fl( v, 1 2cz, _e—ZCZ)

Z (_1)k(m] 2¢c ! ! 2¢c ! N
k

k=0 p-ia(m-2Kk)

@i (M-2k+p)z Fl(_WW—M- v vl

ai(Mm-2Kk+p |
7c , , — €

-2cz _ ,-2cz
2¢c e

/imeN*

ai(m-2k +p
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Involving cos and exp

Involving eP* cos(az)ianh"(c z)
01.21.21.0291.01
1 _
f@pzcos(az) tanh’(c2) dz== 5(1— e2%7) Y (1+e‘2°2)v tanh’(c2)

—ia+p

(~ia+p)z (_ —fatp,
e Fl 2c

2c '’

_ _ ; iat+p iatp _ _
e 2cz, —e 202) e(sa+p)z Fl(_ o C—y, v 1l— - e 201, —e Zcz)

+
—-ia+p ia+p

Vv 1

01.21.21.0292.01

tanh’Y(c2) [ 1-v  3-vy
1

f 3% cogaz) tanh’(c2) dz == oF L ; cothz(c z)) -
2c(l-v) 2 2
- 2iaz(q1 _ ,-2cz\” -2cz\” v , R
ie?13%(1-¢72%%) " (1+€72°%) tanh’(c2) 1(_5, 1o ra _p2c7 6—2cz)
4a c C

01.21.21.0293.01

tanh’Y(c2) (1 -v  3-v

e 3% cosaz)tanh’(c2) dz= F L - coth’(c z)] +
f 2ci-v > 2 2
ie2122(1-¢72°9) 7" (146729 tanh’(c2)  (ia ia
1(—; v, —v; 1+ —; —e 27, e‘ZCZ)
4a c

Involving powers of cos and exp

Involving e”* cos™(az)tanh’(c z)

01.21.21.0294.01

fepz cos(@az) tanh’(c2) dz =

m

27MePZ(1 + ¢~2¢2)" (1 - mmod 2) tanh’(c2) (1 - ¢~2°?) " / m
( ) ( ) [ ]Fl(_ﬁ; v,V 1- ﬂ; e’zcz, _£—2cz) +

P 2 2c 2c
v -V
2™ (1+e72°%) tanh’(c2) (1- 727 Z ( *
— k p-ia(m-2k)
@<as'<w2k)+p>2|:l(_w- Ly y 1o AM2Rp. o ocz  -2cz
Zc ’ y ’ 2C 1 4
/imeN*
ai(m-2k)+p

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
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Involving z" e sin(a +b z)tanh'(c z)

01.21.21.0295.01

fz“ eP?sin(a+ b2 tanh’(c2)dz=

i v no(—1)i(—; =i=1 _n-j —
inyg—n’a iV p-ibrprev)z v (1—vmod2)z( D' (-ib+p+cv) Z . . ib+p+cv
. v Y j+2j+1 2 )
2 i—0 (n-)! c
—-ib+p+cv  —ib+p+cv —-ib+p+cv
LV +1, ..., ———— + 1, —*°% |+
2c 2c 2c

=]

s=0

n (-1} (~ib+p+2cy A —ib+p+2cs
j+2 j+1(7

\' .
_15( ) _1)V (—ib+p+2c9)z
(1) S[( )'e JZ:? " ”

—-ib+p+2cs -ib+p+2cs —-ib+p+2cs
v +1,.., ————— +1; —&*°%+
2c 2c 2c

n o~ (—; _g)) - _; _
e(—ib+p+20(v—s))zz( D) (-ib+p+2c(v-9) z" . j+1[ ib+p+2c(v s)’“

20 (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

i _ v n (-1l b+ p+cvy it ib+p+cv
E n!e?@|i" 6(5 b+p+CV)Z[ v )(l —vmod Z)Z j+2 i+1[—
2

j=0 (n_])' 2c
ib+p+cv  ib+p+cv ib+p+cv
LV +1, ., ————— + 1, %%+
2c 2c 2c
5] n (-1l (ib+p+2cs Tt ib+p+2cs
—1)° v —_1V (ib+p+2c9z P ) . P
D | Dve >, : +2Fjn
<0 =0 (= 2¢
ib+p+2cs ib+p+2cs ib+p+2cs
Y +1, ..., —————— +1; €|+
2c 2c 2c

el b+p+2c(v-3) z Z

= (n-j! 2c 2¢

ib+p+2c(v-9 ib+p+2c(v-9
v, 2—+l, 2—+1; —ezu] /ineNAveN*
c C

n (-1l ib+p+2cv—g) I (ib+ p+2c(v—9) ib+p+2c(v-9
j+2Fj+1
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fz” eP?sin(bz) tanh’(c2) dz =

1 v _ n (-1 (—ib+p+cvy Tt —ib+p+cv —ib+p+cv
—n!i"*l[ X)(l—VmOdZ) €(7£b+p+cv)zz - j+2 j+1[ Y eeey A
2 2 Py (- 2c 2c
—j —3 n -l -1 n-
ib+ p+cv+1,m, ib+ p+cv+1; _6262]_e(ib+p+cv)zz( D)@Eb+p+cv) z"
2c 2c = (n-=)!
ib+p+cv ib+p+cv  ib+p+cv ib+p+cv v
j+2 J-+1[ Vv, 1, .., ——+1;,-e ] -
2c 2c 2c 2c
1 =] v n (-1l (-ib+p+2cy A
—@n Z (_1)5(8) _(_1)v@(—ib+p+2cs)zz .
2 =0 i—0 (n-)!
—-ib+p+2cs -ib+p+2cs -ib+p+2cs —-ib+p+2cs
j+2Fj1 i e i A i +1, ..., ++1; —e2%% |+
2c 2c 2c 2c
DG -1 n- ;
(_1)V@<E,b+p+2Cs)ZZ”:( 1)) (@b+p+2cy z) L [ub+ p+2cs
4 _ j+27j+1 LRl
= (n-j! 2¢c
ib+p+2cs ib+p+2cs ib+p+2cs
LV +1,..., —— +1; _ezcz]_
2c 2c 2c
(—ib+p+2¢(v-9) z n (-1 (~ib+ P+2C(V—S))_j_12”’j [_ib"' p+2c(v-9
e Z . j+2Fj+1 3 eees
=0 (n-p! 2c
—ib+p+2c(v-9 —ib+p+2c(v-9 —ib+p+2c(v-9
A +1, ..., +1; —e2°?| +
2c 2c 2c
(bips2ev-9)z n (-1l (ib+p+2cv-9) Itz ib+p+2c(v-9
e Z - jr2bje| /-
Q0 (n-pn! 2c
ib+p+2c(v-9 ib+p+2c(v-9 ib+p+2c(v-9
P LV P Jrl,...,p—+1;—e2CZ ineNAveN*
2c 2c 2c

Involving powers of sin, exp and power

Involving z" e % sin™(b z) tanh”(c 2)

01.21.21.0297.01

m v
fz”epzsinm(bz)tanh"(cz)dz:: 2m[ m)(1—mmod2)n! u“’e(”*c")z[x](l—vmodZ)
2 2
n (=i (p+cv) il +cv +cv +cv +cv
i ; j+2Fj+1(p i WV i +1, ..., IO—+1; —e2°2)+
i n-j! 2c 2c 2c 2c
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E

o n _p S
v D' (p+2cy p+2cs p+2cs p+2cs
Z(—l)s(s) (—1)Ve(p+2°5)zz . j+2Fj+1( v +
s=0 i—0 (n-)! 2c 2c 2c
no(_1l _q)) i1l i
|0+2cs+1; —ezcz)+e@+20<"‘9)zz( D' (p+2c(v—9) 2
2c i (n-!
p+2c(v—9 p+2c(v—9 p+2c(v—9 p+2c(v—9
j+2Fj+l( \'A +1, ..., +1; —EZCZ) +
2c 2c 2c 2c
%] D (1) (i “i1
m _ v D' (-ib(m=-2K + p+cv) z")
im2Mn Z(—l)k( )(—1)mu've<-ﬁb<”F2k>+P+CV>Z v (1—vm0d2)Z P
k 5 . n—j)!
k=0 2 j=0 J
—ib(m-2k)+p+cv —ib(m-2k)+ p+cv
j+2Fj+1[ ) oeeey ,V,
2c 2c
—-ib(Mm-2k)+p+cv —ib(m-2k)+p+cv
i +1, .., P +1; —ezcz]+
2c 2c

SN
m S v (bi(2k-m)+p+2cs)z
1) ZO(—D (2] e p2cszy)

n (-1 (~ibm-2K +p+2cs
(n—j!

j=0

. —ib(m-2k)+p+2cs —ib(m-2Kk)+p+2cs
i+2F 1 e 7o A
—ib(m-2k) +p+2cs —-ib(m-2K +p+2cs
+1, ..., +1; -7+
2c 2c
N _ eyt
e,(bi(Zk—m)+p+25(v—s))zi( l) ( Eb(m 2k)+p+20(V S)) Z”—J

=0

—ib(m-2Kk)+ p+2c(v—9)

(n-p!
—ib(m-2k)+ p+2c(v—9)
v

j+2Fj+1[ 2¢

—ib(m-2K)+p+2c(v-9
+1

—ib(m-2k)+ p+2c(v-9

2c

\'
v

(1)) (bi(m=2Kk) + p+cv) "tz

2c
+1; _62(:2]] +

ib(m-2k)+p+cv

iV e(b»’ (m-2k)+p+cv)z [

](1—vmod 2)2
2 j=0

2c
j+2Fj+1[

ib(m-2k)+p+cv

(n—j)! 2¢c

ib(m-2k)+p+cv
h 2c ’

7]

s=0

ib(m-2k)+p+cv
v, +1

Z (_1)5(\;) [(_1)v e(—2bik+ibm+p+205)zz

i=0

+1; —ezcz] +

2¢ 2¢

n (1) (bi(m-2K +p+2ce Tt
(n-p!

j+2Fje

ib(m-2k)+p+2cs ib(m-2k+p+2cs

ib(m-2k)+p+2cs
=

ib(m-2k)+p+2cs

, WV, +1,
2c 2¢c

2c

+ 1; _QZCZ) + e(—2b5k+x‘bm+p—203+20v)z
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n (—1)1'(bu‘(m—2k)+p+2c(v—s))_"_l y (u‘b(m—Zk)+p+20(v—s)
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
2c

+1 —ezcz]] ineNAmeNt AveN*

Involving cos, exp and power

Involving z" e” % cos(a+b z)tanhY(c z)
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01.21.21.0298.01

fz” ePZcosa+bztanh’(cz)dz==

1 ) . \Y
—nled z"’e(“b+p+°")z( v ](1—vmod2)z
2 3 2c

n (—1)i (—ib+ p+cv) Tt —ib+p+cv
jzo (n— J)' j+2 j+1[

—ib+p+cv  —ib+p+cv —ib+p+cv
LV +1, ., — 4+ 1 -7+
2c 2c 2c

’

n (-1 (~ib+p+2cy A —ib+p+2cs
j+2 j+1(7

C »
—_1)S _1\V ,(—ib+p+2c9z
;u)(s)(l)e 3 2

j=0 (n_j)!

—-ib+p+2cs -ib+p+2cs —-ib+p+2cs
LV +1,.., ———— 4+ 1. —&*°%| +
2c 2c 2c

n (-1l (-ib+p+2cv-g) Tt [—rlb+ p+2c(V—9
j+2Fj+1 ).

e mibrpr2c(v-9)z Z
=0 (n-p! 2c

—ib+p+2c(v-9) —ib+p+2c(v-9) —-ib+p+2c(v-9)
LV +1, .., +1; —2%|||+
2c 2c 2c
1 _ v n (-1l b+ p+cv) it ib+p+cv
el ive(errPJrcv)Z[ v )(l—VmOdZ)Z - j+2 j+l(—v .
2 2 j=0 (n=)! 2c
ib+p+cv  ib+p+cv ib+p+cv
P LV P +1,...,L+1; e [
2c 2c 2c
2] v n (-1)i(ib+p+2ce A ib+p+2cs
Z (_1)5( ) (_1)v€(ib+p+2cs)zz : j+2 j+1{7' ce
= s i (n—j! 2c
ib+p+2cs ib+p+2cs ib+p+2cs
Vv, +1, ..., ———— +1; €| +
2c 2c 2c

elibrpr2c(v-9)z Z
j=0 (n - J) !

2¢c ’ 2¢c

ib+p+2c(v-9 ib+p+2c(v-9
v, ——— 41, —— 41 -] /ineNAvVeN
2c 2c

n (-DiGb+ p+20(v—s))’j’lz"‘j (ib+ p+2c(v—19) ib+p+2c(v-y9
j+2Fj+1 ,
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01.21.21.0299.01

fz” ePZcogb2) tanh’(c2)dz=
1 v _ N (-1l (—=ib+p+cvy Tt —ib+p+cv —ib+p+cv
—n!i"[ v)(l—VmOdZ) e(ﬂberJrcv)ZZ j+2 j+l[ ) e , vV,
2 2 e n-j! 2¢ 2c
—j —3 n -l -1 n-
ib+ p+cv+1’ ib+ p+cv+1; _ezcz]+ e("bﬂ”cmz( )@Eb+p+cv) z"
2c 2c = (n=)!
ib+p+cv ib+p+cv  ib+p+cv ib+p+cv
2 J-+1[ LV +1,.., — 41 _ezcz] +
2c 2c 2c 2c
1 =) v n (-1l (-ib+p+2cy A
“n! Z(_l)s( ) (_1)v@(—ib+p+2cs)zz
2 = S i (n-)!
—-ib+p+2cs -ib+p+2cs -ib+p+2cs —-ib+p+2cs
i+2F i1 P . P LV P +1, ..., ++1; it
2c 2c 2c 2c
n o1\ —i-1 _n-j : :
(_1)V@<E,b+p+2m)zz( 1)) (@b+p+2cy z" . j+l[ub+ p+2cs' ib+ p+2cs'
s (n-j! 2c 2c
ib+p+2cs ib+p+2cs
vV, —+1,..., —— +1; _ezcz]+
2c 2c
@(—ib+P+2c(v—S))ZZn:(_1)j (_ib+p+2C(V—S))_j_1Z'“’j ) i [_ib+p+2C(V_S)
. j+2j+1 3 oeees
=0 (n-p! 2c
—ib+p+2c(v-9 —ib+p+2c(v-9 —ib+p+2c(v-9
WV, +1, ..., —@201 +
2c 2c 2c
N _qy il n-j ; _
@(E_mpﬂc(vfs))zz”:( ) @Eb+p+2c(v-9) z) L [nb+ p+2c(v—-9
. 427 j+1 — .
Q0 (n-)! 2c
ib+p+2c(v-9 ib+p+2c(v-9 ib+p+2c(v-9
P LV P Jrl,...,p—+1;—e2CZ ineNAveN*
2c 2c 2c
Involving powers of cos, exp and power
Involving z" €?* cos™(b z) tanh”(c 2)
01.21.21.0300.01
m %
fz” eP?cos"(b2)tanh’(c2) dz= 2"‘[ TJn!(l—mmodZ) ﬁV«a(F”C")Z[ !](1—vmod2)
2 2

-} (p+ov It

n p+cv p+cv p+cv p+cv
j=0 (n_j)!

- oF ( LV +1, ..., +1;—c2”)+
s 2c 2c 2c 2c
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[%J n j —j=1 on-j
(-l (p+2cy 7t +2cs +2Cs +2cs
Z (_1)5(\/) (_1)V e(p+ZCS)ZZ p j+2Fj+l(p o p Y p +
pary s pary (n-j! 2¢c 2c 2¢c
n o1 _q)) i1l i
1, ..., p+205+1; —e2°2)+e(p+zc("‘s))zz( D (p+2ctv-9y ™ 7
2c =0 (n-!

j+2Fj+1(

) eeey

p+2c(v—9 p+2c(v—9 p+2c(v—9 p+2c(v—9
) eeey , Vv, +1 +1’ _QZCZ) +
2c 2c 2c 2c

lm_TlJ Vv n j . —ji-1 _n—j
-1 (-ib(m-2k )
27Mp Z (m) iv@(_ib(m_2k)+p+cv)z[V](l—VmOdZ)Z( ) (—=ib(m )."'p+CV)
o\ K 2 ic0 (n-)n!
—ib(m-2k)+p+cv —ib(m-2k)+ p+cv
j+2Fj+l[ ) eeey A
2c 2c
—-ib(Mm-2k)+p+cv —ib(m-2k)+p+cv
P +1, ..., P +1; —€%°% |+
2c 2c
= D (—1)i (i i1 g
_ -1 (=ib(m-2k)+ p+2cs) z)
Z(_l)s(\sl) (_1)v(e(bx(2k—m)+p+2(:s)z -p j+2Fj+1
s=0 i=0 (n—j)'
—ib(m-2k)+ p+2cs —ib(m-2k)+ p+2cs
( 2c 2c Y
—ib(m-2Kk)+p+2cs —ib(m-2k)+p+2cs
+1, ..., +1; —e?C?|+
2c 2c
n (_1\i(_s _ _ oyt
e(bs‘(Zk—m)+p+20(v—S))zz( D) (=ib(m-2Kk) +.p+ 2c(v-9) oo
j=0 (n_J)'
(—ib(m—Zk)+p+2c(v—s) —ib(m-2k)+ p+2c(v—9)
Y ey , Vi,
2c 2c
—ib(m-2k)+p+2c(v—-9 —ibM-2k)+p+2c(v—-9
P +1, ..., P +1 —@2”) +
2c 2c
, v N (—1)) (bi(m=2K + p+cv) it ib(m-2K) +p+cv
ive(b»(m—zk)+p+cv)z[X](l_vmodz)z .p 2 j+1[ p ’
2 j=0 (n_J)! 2c
ib(m-2k)+p+cv  ib(m-2k+p+cv ib(m-2k)+p+cv
Y LV +1, ..., +1; —e2°2]+
2c 2c 2c
%) v . n (=1 (bi(m=2K)+p+2cs) L
Z(_l)s(s) (_1)ve(—2bxk+sbm+p+205)zz . j+2Fj+l
=0 =0 (n-p!
v; +1,

ib(m-2k)+p+2cs ib(m-2k)+p+2cs . ib(m-2k)+p+2cs
( 2c 2c ’ 2c
ib(m-2k)+p+2cs
7

+ 1; _QZCZ) + e(—2b5k+x‘bm+p—203+20v)z
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2, ? 20

= GES)E ’

n (—1)1'(bu‘(m—2k)+p+2c(v—s))_"_l y (u‘b(m—Zk)+p+20(v—s)
j+2Fj+1

ib(m-2Kk)+p+2c(v-9 ib(m-2k +p+2c(v-9
A +

2c 2c

ib(m-2Kk)+p+2c(v-9
2c

+1 —ezcz]] ineNAmeNt AveN*

Involving functions of the direct function and hyperbolic functions

Involving powers of the direct function and hyperbolic functions
Involving sinh

Involving sinh(b z)

01.21.21.0301.01
l -V vV
fsi nh(bz) tanh’(c2) dz== 0 eP?(1-e2%%) " (1+e72°%) tanh’(c2)

b b b b
[Fl[—; v, v, — +1; —e2°7, ezcz] + 202 Fl[——; v, —v;1—- —; —¢ 22, £2cz)]
2c 2c 2c 2c

01.21.21.0302.01

cosh(c2) (s nh(c z))_E tanh’(c2) 1-v v 3-v )
2 1( , == > ; cosh (cz))

fsi nh(cz) tanh’(c2) dz ==
2 2

cC—-Cv

01.21.21.0303.01
cosh(cz) + sech(cz)

fsi nh(c2) tanhz(c 2)dz=
c

01.21.21.0304.01
-6 tan’l(tanh(%)) + 2sinh(c2) + sech(c 2) tanh(c 2)

fsi nh(c2) tanhs(c 2)dz=
2c

01.21.21.0305.01

—16cosh(2c2) + cosh(4c2) + 8 (sechz(c 2) + 8log(cosh(c 2)))

fsi nh(4c2) tanh4(c 2dz=
4c

Involving power of sinh

Involving sinh"(b z) tanh”(c z)
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01.21.21.0306.01

f sinh"(b2) tanh’(c2) dz ==
tanh"*Y(c2) (1-umod2) [i\!(u v+1l v+1 5 1 = .
[—) u 2F1( L + 1; tanh“(c z)) + -2 (1-e2%7) " (1+e72%7)
cr+1) 2) 3 2 2 b
k _ _
tanh” (c2 Z D ( ) eb(u—Zk)z Fl _ b(u Zk); —v,v;1- b(u 2k);€—2cz7 _e—2cz _(_1)u E—b(u—Zk)z
o U-2 2c 2c
bu-2k) b(u-2k)
Fl[ S,V +1; e72¢7, —e‘zu]] /iueN*
2c 2c
01.21.21.0307.01
sinh(c2) (1 - €2¢?) * " tanh’(c2) (1 + €2¢7) U 2-u
fs'nh"‘(cz) tanh’(c2) dz == — ( ) ( ) Fl(——; —U=V, v ;€22 —ezcz)
cu 2
01.21.21.0308.01
1
= (—p—v-1
cosh(c2) Sinh**(c2) (-si nh?(c z))z( . )tanhv(c 2 1-y 1
fsinh"(c 2tanh’(c2) dz = P 2 1( 5 ( u—-v+1; — cosh (c z))
cv—-

01.21.21.0309.01
—6cz+sinh(2c2) + 4tanh(cz)

4c

f snh’(c2)tanh’(c2) dz==

01.21.21.0310.01

f tanh®(c2) (3cosh(2¢2) + 1) tanh?(c2) - 3 E(;—r —icz|2)Visinh2c2)

- dz== -
sinhz2(2c2) 5csinhz(2c2)

01.21.21.0311.01

f\/ Si nh3(2 c2 tanh5(c 2dz=
Vs nh3(2 c2)

Ve
i (—6 sech4(cz) +78 Sechz(cz) -231 csch2(2cz) E(Z —-icz
C

2) A isinh(2c2) +5)

Involving powers of products with sinh

Involving \/sinhm(c z)tanh(c z)

01.21.21.0312.01

2 coth(c 2) V sinh(c z) tanh(c 2)
f v sinh(c2)tanh(c2) dz=

Cc

01.21.21.0313.01

f Vs nh4(c 2tanh(c2) dz==

1

cschz(c 2 (3 tan‘l(tanh%(c z)) -3 tanh"l(tanh%(c z)) +sinh(2c2) tanh%(c z)) \/ s nh4(c 2)tanh(c2) )
4 ctanhz(c2)
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Involving algebraic functions of sinh

01.21.21.0314.01

f\/ a+bsnh(c2 tanhz(cz)cﬂz:

3(b+ia)

: —(n-2ic2
cVa+bsinh(c2) a-ib 4

a+bsinh(c2 E(l
a-ib

b
] —(a+bsinh(cz)tanh(cz) -

1 2ib a+bsinh(cz)
iaF{Z(n—Zicz) - )

a-ib a-ib

Involving cosh

Involving cosh(b z)

01.21.21.0315.01

1 =V 4
f cosh(b2) tanh’(c2) dz= ™ eP7(1-272°%) " (1+272%%) tanh'(c2)

b b b b
€2bz Fl R 1- — _6—201’ e—ZCZ _ Fl —y, -V, — + 1; _e—2cz’ e—ZCZ
2c 2c 2c 2c

01.21.21.0316.01
1y

cosh(cz)(—sinhz(cz))ritanhv’l(cz) 2-y 1-v 4-y 5
2 1( P ; 2 ;COSh(CZ))

f cosh(cz)tanh’(c2) dz==
2c—-cv

01.21.21.0317.01
sinh(c2) — 2 tan*(tanh( %))

f cosh(c2) tanhz(c 2)dz=
c

01.21.21.0318.01

3 cosh(c 2) + sech(c2)
f cosh(cztanh’(c)dz== ————
c

01.21.21.0319.01
—sechz(c 2) + cosh(2 ¢ 2) — 61og(cosh(c 2))
2c

f cosh(2c2) tanh3(c 2dz=

01.21.21.0320.01
—sech"(c 2+ 20 sechz(c 2) — 20 cosh(2 ¢ 2) + cosh(4 ¢ 2) + 100 log(cosh(c 2))
4c

f cosh(4cz) tanhs(c 2dz=

01.21.21.0321.01
-25 sech3(c 2) + 450 sech(c z) + 750 cosh(c z) — 50 cosh(3 ¢ 2) + 3cosh(5¢2)

15¢

f cosh(5¢c2) tanhs(c 2)dz=

Involving power of cosh
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Involving cosh"(b z)tanh”(c z)

01.21.21.0322.01

f cosh(b2)tanh’(c2) dz==
1 _y Y {%J 1 u b(u-2k) b(u-2k)
— (2—u (l_@—ZCZ) (1+€—2cz) tanhv(cz)) _(( )(eb(u—zk)z Fl(——; vyl —
b —u-2k(\k 2c 2¢c
€—2cz _QZCZ]_@b(UZK)Z Fl(b(U—Zk). —y. v b(U—Zk) +1 @—Zcz _6202]]) _
2c 2c

2%(umod2-1) tanh”l(c 2(Uu v+1 v+1
[ u ]2F1[
2

= 1; +1; tanhz(cz)) /iueN*t

civ+1

01.21.21.0323.01

f cosh(c2)tanh’(c2) dz== -
cu

01.21.21.0324.01
1 v

cos*}(c2) esch(c 2) (-si nh(c z))z_E tanh’(c2) 1—vy

1
fcosh”(cz) tanh’(c2) dz== 2F1(5 (u-v+1,

uc-ve+c

01.21.21.0325.01

cost'(c2) (1 - €2°%) tanh’(c2) (L + %) " 4 2-p
Fl( LETH

1 2
; E(y—v+3); cosh (cz))

-25 sechs(c 2) + 450 sech(c 2) + 750 cosh(c z) — 50 cosh(3 ¢ 2) + 3cosh(5 ¢ 2)

f cosh(5¢c2) tanhs(c 2dz=
15¢

01.21.21.0326.01
sinh(2cz) - 2cz

f coshz(c 2 tanhz(c 2dz=
4c

01.21.21.0327.01

Vv cosh®(2¢cz
f V cosh®*(2¢c2) tanhi(c2)dz= % (24 tan’l(coshg(z c z)) + cosh%(Z c2)(2cosh(2c2) -3 (sechz(c 2+ 6)))

6ccosh2(2c2)

Involving powers of products with cosh

Involving \/coshm(c z)tanh(c 2)

01.21.21.0328.01

2 \/wnh(cz
f\/ cosh(cz)tanh(cz) dz= (4(7r 2iC2)

csmhz(cz)

d




http: //functions.wolfram.com 147

01.21.21.0329.01

\/cosh”H(cz)sinh(cz) sinh(2c2) m+1 1 m+5 )
f \/ cosh™(cz)tanh(cz) dz=— oF; — 2 : cosh™(C2)

c(m+1) (—sinhz(c z))3/4 4 4

Involving algebraic functions of cosh

Involving (a + b cosh(2c z))?

01.21.21.0330.01

(a—b) tanh’(c2)

a+b

1 v+1 v+3 )
f(a+ bcosh(2c2)” tanh’(c2) dz = F, B+ 1, - ——: tanh’(c 2),
vC+C 2 2

-B

(b - a) tanh*(c2)

(a+bcosh(2c z))ﬁ sechz(c z)ﬁ tanh”l(c 2) [—b + 1] ]
a+

01.21.21.0331.01

f\/ a+bcosh(2c2) tanhz(cz)dz:

1 a+bcosh(2c2)
i (a+b)F(z’cz
cVa+bcosh(2c2) a+b
a+bcosh(2cz) 2b
2i(a+b) | ——M8M8M —— E[u‘cz —]
a+b a+b

01.21.21.0332.01

5 (cosh(2c2) +3) Va—acosh(2cz) csch(cz) sech(cz)
fy/a—acosh(Zcz) tanh“(c2)dz== >
c

2b
—) +i(a+bcosh(2cz)tanh(cz) |-
a+b

01.21.21.0333.01

f\/ cosh(2cz)a+a tanhz(cz)dz:
01.21.21.0334.01

f\/ a+bcosh(2c2) tanh3(cz)dz::

Veosh2ez)a+a sech(c2) (sinh(c2) - 2 tan (tanh( %))

Cc

2(2&— 3b) tanhl[ \/ a+bcosh(2cz) ]
1 Va-b
—|2+/a+bcosh(2c2) sechz(cz)+\/a+bcosh(2cz) - : -

4c a—b
2b tan‘l( \/ a+bcosh(2cz) ]
b-a 6 Va+bcosh(2c2) a+bcosh(2c2)
+
b-a (cosh(c2) + 1)°

\/ (a+bcosh(2 c2)) sech’( %)
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01.21.21.0335.01

f \/ a+bcosh(2cz) tanh4(c 2)dz=

—(2a?-2ba-3b*+4(a®—ba-b?) cosh(2c2) + b (2a- 3b) cosh(4 ¢ 2)) tanh(c 2) sech’(c2) -

a+bcosh(2cz)
2 — (7a2—2ba—9b2)iE(i'cz

a+b

a+b

2b)
— |+

a+bcosh(2c2
- (az—bz)iF(n'cz

gbb) /(G(a—b)c\/ a+bcosh(2c2) )

a+b
01.21.21.0336.01

. a+bcosh(2c2) . 2b
) —i [ TRENED (g4 p) E(ECZ E)‘(’“ b cosh(2 ¢ 2)) tanh(c 2)
dz

f\/a+bcosh(202) (a-b)cva+bcosh(2cz)

01.21.21.0337.01

Va-b Va+bcosh(2c2) sech’(c2) - Zatanhl[iv arbeoshi2ez )

tanhs(c 2) v a-b
f dz==
Va+bcosh(2c2 2(a—b)3/zc

01.21.21.0338.01
f tanh*(c2)
Va+bcosh(2cz)

) a+bcosh(2c2)
—((2a® + ba+b?) cosh(2¢c2) + a(a+ 2b + beosh(4 ¢ 2))) tanh(c 2) sech”(c2) - 4a — (@a+b)
a+

a+bcosh(2c2)
(&2 -b?)i F(:i cz

2b
u‘E[icz —] /(S(a—b)ZC\/a+bcosh(2cz))
a+b

a+b

Involving cosh(c z) (a+ b cosh(2c z))ﬁ
01.21.21.0339.01

f cosh(c2) (a+ bcosh(2¢2)? tanh’(c2) dz ==

1 v+1 3 v+3 5 (a—b)tanhz(cz)
Fy > B+ = =P T; tanh*(cz), ————— [(a+bcosh(2c2))”

2 a+b

N [(b - a)tanh’(c2) ]ﬁ]
sech(cz)sech®(cz) 2tanh’ ~(c2) 4b +1
a+
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01.21.21.0340.01

, [ V2 Vb sinhc2)
fcosh(cz) a+bcosh(2c?) tanh*(c)dz=———— |2 vJa-b @-3btanh™ | ——— " |+
4vVa-b Vb ¢ Va+bcosh(2c2)
Va-b sinh(cz
2\/3[2(b—a)tan1[—() +\/a—b \/a+bcosh(202) sinh(c2)
Va+bcosh(2c2)

01.21.21.0341.01
ﬁtanh_l(\/?ﬁsinh(cz)) 2tan‘1[ v a-b sinh(c2) )
f cosh(c2) tanhz(c 2) p 1  a+bcosh2c2) + a+bcosh(2¢c2)

Z== — —

va+bcosh2cz) 2c Vb a-b

Involving cosh(2c z) (a + b cosh2c z))?

01.21.21.0342.01

fcosh(z c2)(a+bcosh(2c2)’ tanh’(c2) dz==

1

(b - a) tanh?(c 2) ]ﬁ
- T T
cv+1)(v+3)

[(a +bcosh(2¢2)? sech?(c z)ﬁ tanh"*(c2) [
a+b

[ [v+3 v+5 (a—b)tanhz(cz)] ,
v+ F, i B+2, -8, —; tanh"(cz, ———  [tanh"(c2) +
2 2 a+b

[v+1 v+3 (a—b)tanhz(cz)]]]
v+3)F| —:; B+2, -8, —; tanh"(c2)), —
2 2 a+b

01.21.21.0343.01

fcosh(Zcz) a+bcosh(2c2) tanhz(cz)aiz:

1 a+bcosh(2cz) 2b
—i (a2—8ba—9b2)E(L7cz —)+
3bcvVa+bcosh(2c2) a+b a+b
a+bcosh(2c2) 2b 1
- (a2—3ba—4b2)iF[icz —]+—b(a+bcosh(ZCZ))wch(cz)(7sinh(cz)+sinh(302))
a+b a+b) 2

01.21.21.0344.01
Veosh(2c2)a+a sech(cz) (12tan™(tanh( %)) -9sinh(c2) +sinh(3c2)
6¢C

fcosh(Z czy cosh(2cz)a+a tanhz(c 2dz=

01.21.21.0345.01
Va-acosh(2cz) (-14cosh(2c2) + cosh(4 ¢ z) — 27) csch(c z) sech(c 2)
12¢c

fcosh(Zcz) a—acosh(2c2 tanhz(cz)dz:

Involving sinh and cosh
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01.21.21.0346.01

f sinh(c2) (a+ bcosh(2c2)’ tanh’(c2) dz==

1 v+2 3 v+4 . (a-btah’(cy
Fy B+ = =B 5 ; tanh™(c 2), — (a+bcosh(2c2)’
a+

cOv+2) 2 T2

1
sech(c2) sech(c2) 2 tanh’*2(c 2) [

(b - a) tanh’(c 2) ]_ﬁ ]
R ——]
a+b

01.21.21.0347.01

fsinh(cz) a+bcosh(2cz) tanhz(cz)afz:
1 ﬁ(a—Sb)Iog(\/?\/Fcosh(cz)+Va+ bcosh(ZCz))
Vb

+ (cosh(2cz) +5)+ a+bcosh(2cz) sech(cz)

4c

01.21.21.0348.01

f sinh(c2) tanh*(c2) p '09(‘/? Vb cosh(cz) + Va+bcosh2c2) ) va+bcosh(2c2) sech(c2)
+

Va+bcosh2cz) v2+bec ac-bc
01.21.21.0349.01
sinh(c 2 tanh’(cz 1 V2 Vb sinh(cz
f ©2 ( )d - (\/?tanh_l[—())(a—b)s/2+
va+bcosh(2c2) 2(a—b)3/2\/Fc Va+bcosh(2c2)

N Ya-b sinh(c2)
\/E b-3atan| —— +\/a—b \/a+bcosh(202) sech(c 2) tanh(c 2)
v a+bcosh(2cz)

01.21.21.0350.01

fsinhz(c 2) tanhz(c 2) 4
va+bcosh(2cz)

a+bcosh(2c2) 2b a+bcosh(2c2) 2b
—i(a2—2ba—3b2) e E[u‘cz —]+zz(a2—b2) — F[u‘cz —)+
a+b a+b a+b a+b

2b(a+ bcosh(2c2)tanh(cz) /(Z(a—b)bc a+ bcosh(202))

Involving rational functions of the direct function and hyperbolic functions

Involving rational functions of sinh

Involving (a sinh(c z) + b tanh(c z))™"
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01.21.21.0351.01
f 1 —(a+h) Iog(cosh(%)) +blog(b + acosh(c2) + (a— b) log(si nh(%))

d
asinh(cz) + btanh(c2) (a-b)y(a+b)c
01.21.21.0352.01

1
f dz=

(asinh(c2) + btanh(c z))2

coth(c2) [— asinh(c2) tanh(c2) b? — (b + acosh(c2)) ((a® + b?) cosh(c 2) — 2ab) sech(c2) -

2b(2a? +b?) (b +acosh(c 2) tanh(c 2) 1[ (b — a) tanh( %Z)
tan™

] ]]/((az - b2)2 c(b+acosh(c z)))

a2 -p?
Involving rational functions of cosh

Involving (a cosh(c z) + b tanh(c z))™"

01.21.21.0353.01

1 I09(—b—2asinh(cz)+ Vb2 -4a? )— Iog(b+2as'nh(62)+\/ b? - 487 )
dz=
facosh(cz)+btanh(cz) ,b2—4a2 c
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01.21.21.0354.01

1
f dz= sechz(c 2)(cosh(2cz)a+a+ 2bsinh(c2)
(acosh(c2) + btanh(c z))2

2a+(\/ b? — 442 —b)tanh(%)
V2 Vb VP-4 -b

2 cosh b+2asinh

482 - p?

(cosh(2cz) a+ a+ 2bsinh(c2) /[\/F(bz—4a2)3/2 Vb?-4a? —b]+

2a—(b+\/ b? - 4a? )tanh(%)
\/?\/—b(bﬂ/ b? - 422 )

«/?(4a2+b(b+\/ b? - 4a® ))tan’l

(cosh(2cz)a+a+ 2bsinh(c2) /

[(b2 - 4a2)3/2 \/ —b(b +y b2 -4& ) ] /(4c(acosh(c 2) + btanh(c z))z)

Involving algebraic functions of the direct function and hyperbolic functions

Involving sinh

Involving sinh(c z) (a + b tanh(c z))ﬁ

01.21.21.0355.01

fsinh(cz) a+btanh(cz) dz==

V-a-b
cosh(c2) [y —a-b y a+btanhc2) —u‘F[u‘sinh’l[

a—b]
Va+btanh(cz) /| a+b

-a-bc

b(tanh(cz) - 1) \/ b (tanh(cz) + 1)

sech(c z) (acosh(c z) + bsinh(c 2))
a+btanh(c2)

a+btanh(c2)
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01.21.21.0356.01

sinh(c2) 1
f dz=
v a+ btanh(c2) (a-byc

1 b(tanh(c2) + 1) b - btanh(c2) 1 1
-— cosh(cg)| | ——— (b-a) | ———— iE|isinh -— +a+btanh(c2)
a+b b-a a+b a+b

a+b b (tanh(c2) + 1) b - btanh(c2)
a-b b-a a+b "

a+b
a-b

a+

1
/—— (btanh(c2) — a) \ a+ btanh(c2)
a+b

Involving sinh(c z) (a + b tanh®(c z))ﬂ

1
i(b-a) F[isinh"l[ - Va+ btanh(c2) ]

01.21.21.0357.01

cosh(c2) (btanhz(c 2)+a) ’

B+l 2 2
3 btanh“(cz) +a bsech®(c2)
2Fl ﬁ+l, —,ﬁ+2,
2(@+byc(B+1) 2 a+b a+b

cz cz 2 cz
fsinh(cz) a+btanh’(c2) dz=|v?2 cosh(c2) \/4btanh2(?)+a(tanh2(?)+l) coshz(?)+

fsi nh(c2) (a+b tanh’(c z))ﬁ dz==

01.21.21.0358.01

2

2|V itanh?(Z)- i Vb +\/4manh2(§)+a(tanh2(§) +1) ]

\/Eilog—

b (tanh?( <) + 1)

v btanhz(cz)+ a /

a-b+(@+b)ycosh(2cz)
c(cosh(cz) +1)
(cosh(c2) + 1)?

01.21.21.0359.01

sinh(c2) (a—b)sech(c2) (a+b)cosh(2cz) (a+b)ycosh(2c2)
dz= +1 T
[ 2 [ 2 a-b a-b
a+ btanh®(c2) 2(a+b)ycybtanh®(cz)+a

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

01.21.21.0360.01

b(tanh(cz) + 1)\ | b-btanh(c2)
f cosh(c 2) (a+ btanh(c z))ﬁ dz==cosh(C2) (7] _
b-a a+b

B+l 33 a+btanh(cz a+btanh(c2)
(a+btanh(c2)”"" /((@+b)c(B+ 1) (tanh(c 2) + 1)) Fl(,B +1; > 5 B+2

a-b ' a+b

01.21.21.0361.01

1
f cosh(cz) v/ a+btanh(cz) dz= 2— sech(c2)
c

1 — V-a-b a-b o vV-a-b a-b
— |2ia®cosh(cz)|E|isinh —Flisinh
V-a-b (a-b)b Va+btanh(cz) )| a+h Va+btanh(cz) )| a+h
b(tanh(c2) + 1) a+b
(acosh(cz) + bsinhcz) | ——M — [1- ———
\/ a+btanh(c2) \/ a+ btanh(c2)
1 ) V-a-b a-b .
——|2iacosh(cz) F|isinh (acosh(cz) + bsinh(c2)
Vv-a-bb Va+tbtanhicz )| a+b
b(tanh(c2) + 1) a+b 1
-  |1-———  |+snh@2c2Va+btanhcz) - ——
a+btanh(c2 a+btanh(c2) v-a-b (a-D)
2ibcosh(cz)|E|isinh —-1|-F|isinh -1
Va+btanh(cz) /| a+hb Va+btanh(cz) )| a+h
b(tanh(cz) + 1) a+b 2b
(acosh(cz)+bsinh(cz) | ———— 1- +
a+ btanh(c2) a+ btanh(c2) Va+btanh(cz)
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01.21.21.0362.01

f cosh(c2)
—_ dz-==
Vv a+ btanh(cz)

a+btanh(c2) b — btanh(c2) 1 a+ btanh(c2) a-b
cosh(cz)|-a (a+b)E|sin sech(cz) y 1-tanh(c2)
a-b a+b a-b a+b
\/a+btanh(cz) \/b—btanh(cz) 1 , a+btanh(c2) a-b
(cosh(cz) +sinh(c2) +a b F[sin
a-b a+b a-b a+b
b(tanh(cz) + 1)
1-tanh(c2) (tanh(c2) + 1) + / . y 1-tanh(c?) ((a® - b?)tanh(c2) - absech?(c 2) -
-a

a1 V1-tanh(cz)
b? F|sin
V2

a+b

2b a+ btanh(c2)
b] (tanh(c2) - 1) \/ tanh(cz) + 1 _ /
a+

b(tanh(cz) + 1
(a®-b*)cy 1-tanh(c2) % y a+btanh(cz)
\/ -a

Involving cosh(c z) (a+b tanh?(c z))ﬁ

01.21.21.0363.01

f cosh(cz)(a+b tanh’(c z))ﬁ dz=

. B 2 -B
v sech’(c2) sinh(c2) (btanhz(c 2)+a) (% + 1) 13 3 btanh?(c2)
Faf = = -8 > tanh’(c2), - —————

c 2 2

01.21.21.0364.01

1
f cosh(c2) V a+btanh’(c2) dz=|iV2 .| -— acosh(cz) coth(c2)
a

—i Va-b+(a+b)cosh(2cz) . —% Va-b+(a+b)cosh(2cz)
Elisinh™ -—|-Flisinn™ -

NG b Ne) b

a+h)sinh’(cz (a+b)cosh’(cz
\/_w btanhz(cz)+a /c\/ﬁ\/a_b+(a+b)cosh(202)
a
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01.21.21.0365.01

f cosh(c2) \/ a-b+(a+b)cosh(2cz)
—  dz==|(cosh(c2) +1)

Va+bta’ca) (cosh(c2) + 17

a+ 2(b+Vb(a+ b) )
sech(c2)

a

(a-b+(a+b)cosh(2cz) tanh(C )sech (022) +

. a+2(b+vb(a+b)) cz\|| a+2b-2vVb@+b)
2(a+2( b@+hb) ))E sin - tanh(—)
a 2 a+2(b+\/b(a+b))

\/ (—b+(a+ b-vb@+h) )cosh(cz)+\/b(a+ b) )sechz(%)

a

\/ -b+ a+b+ b(a+b))cosh(02)—m)390hz(%)

a

a+2(b+\/b(a+b)) cz\||a+2b-2vb(a+b)
44/ ba+h) F h
(@+b Fsn \/ tan(z) a+2(b+Vb(a+b))

a

a

b+ a+ b+vb(a+b) )COSh(CZ)—m)SemZ(E)

: il

\/ ~b+(a+b-Vb@+b) |coshic) + Vb@+b) ) sech’(%F)

a+2(b+\/b(a+b) )
2(a+h)

a

4 €z 2
c_./ (a-b+(a+b)cosh(2cz)sech (?) vV btanh“(c2) + a

Involving sinh and cosh
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01.21.21.0366.01

f cosh®(2) (cosh(2 2) - 3tanh(2))
(

sinh’(2) - sinh(22)) V sinh°(22)

1 z V-1
cosh?(z) | -690 V1 cothz(—)+1 Flisinn™

1
2404 sinh°22) 2 tanhz(2)

4

Z==

1,72 3
1 tanhi(a)sinh @+

zZ 1,2 zZ
6904 -1 cothz(E) +1 V=1 :isinht -1 tanhE(E)thS(z) +6904 -1 cothz(a) +1

tanhz %)

M| (-1)°%; i sinh ™t

1,2
|1 tanhz(-) sinh®(2) — 50 sinh(2) + 51 cosh(z) — 3 cosh(32) — 50siNh(32)
tanhi(g)

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)tanh'(c z)



http: //functions.wolfram.com

158
01.21.21.0367.01
1 \Y
‘ffshma+bammﬁcadz=—£nufaW@*“W{X]ﬂ—vmmZ)
2
n (- (=b+cvy Tt A -b+cv -b+cv  -b+cv -b+cv
Z - j+2Fj+1 ey , Vv, +1,‘.‘, +1; —@262 +
Q0 (n=)! 2c 2c 2c 2c
2 v N (-1l (=b+2cg A -b+2cs -b+2cs -b+2cs
Z (—1)5(5) (—1)V e(—b+ZCS)ZZ - j+2 j+1[ ) ey , v, +
=0 P (n-j! 2¢c 2¢ 2¢c
_ no—1(— _g) -
L b+203+1; _e2cz)+e(b+20(VS))ZZ( D! (-b+2c(v—9) " " 2" Fin
2¢c 0 (n-j!
-b+2c(v-9) -b+2c(v-5) -b+2c(v-9 -b+2c(v-9
LV +1, ..., ——————— +1: —&*°?|||+
2c 2c 2c 2c
1 v n (1) (b+cvy Tt b+cv b+cv
-n!e? ive(b+cv)z[v](1—vm0d2)z j+2Fj+l(—v . A
2 2 20 (n=)! 2c 2c
b+cv b+cv [%J Vv
+1, ..., +1 _QZCZ)_*_ Z (_1)3( ) (_l)V e(b+2(:S)Z
2c 2c e S
N (—1 (b+2cg A b+2cs b+2cs b+2cs b+2cs
_ i+2Fj ey LV +1, ..., +1; —2%% |+
20 n=! 2c 2c 2c 2cC

<b+2c<v_s>>zz":(—1)j (b+2c(v-9) 2] b+2c(v-s)  b+2c(v-9
e ; i .
e (n-j! FEITT 2c 2¢

. b+2c(v-9) b+2c(v-9

v, ——— 41, .., ————— 41 -*°?||| sfneNAve N
2c 2c
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01.21.21.0368.01

1 Y
fz”sinh(bz)tanh"(cz)dz::—En! i"@(C"‘b)Z[!](l—vmodZ)
2
n (-1 cv-b) Tt A cv-b cv—-b cv-b cv-b
- j+2Fj+1 ey , 'V, +1, ..., +1; _6202 +
20 (n—=)! 2c 2c 2c 2c
= n 1 (2es_ byl g _ _ _
i(—l)s(v) (_1)ve(_b+cv_c(v_25))zz( 1! (2cs-b) 2 i 2cs b’ 2cs b,v; 2cs b+1'
pr s = (n-j! I 2¢ 2¢c 2¢c
_ no(_1y g )yl i
2cs b+1; _€ZCZ]+€(b+Cv+C(V25))ZZ( 1! (2c(v-9-b) z Fi
2c i (n—=)!
Zc(v—s)—b’ ZC(V_S)_b,v; 2c(v-9-b i 2c(v—-9-b 1 —e202 | v e
2c 2c 2c 2c
v N (—1) (b+cvy T b+cv b+cv b+cv b+cv
[v ](1—vmod2)z - j+2 ,—+1[ Y e ,V, +1, ..., +1; _QZCZ)_
2 i (n=)! 2c 2c 2c 2c

v Yy

n (-1l (b+2cv-9) Tt (b+20(v—s) b+2c(V—s)
j+2Fj+1

N
-1 s( ) (b+cv+c(v-29)z .
Z;( ) s)|¢ Z 2c 2c

j=0 (n_j)!

_ _ n (L1 —i=1 _n-j
b+2c(v-9 i b+2c(v-9 o1 2o +(_1)V€(b+cv_c(v_25))zz( D! (b+2cy z"
2c 2c i (n=)!
b+2cs b+2cs b+2cs 1 b+2cs 1 —ee|] A .
i i ) eeey , V, +4, ..., + 1, —e€ neNAveN
s 2c 2c 2c 2c
Involving powers of sinh and power
Involving z" sinh"(b z) tanh”(c z)
01.21.21.0369.01
f 2"sinh*(b2)tanh’(c2) dz==
u -1Vt n (-1l 2ttt A
[u](l—umodZ) 7—(—1)Ve2°2vn!2 : iaFjea(l o Lv+ 12, 1, 2 -9 +
2 n+1 = (n=j)!
v n (=i (cv) it v vV v v
ecvz,jv[ v ]n!(l—vmodZ)Z—_j+2Fj+1(—, e = V=41, =+ _QZCZ)_F
2 i (n—j) 2 2 2 2

" e, 2
_— VY peepnn (CD ey ) - v
(=1)Vn! Z (—1)S(s)e25° . = jw2Fja(s . s vis+1, L, s+ 1 —e?) + ! Z (—1)5(5)
s=1 j=0 s=0
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L260-92 i -1 @cv-9) itz

j=0 (n_j)!

=\ u
L
r2Fisa(V=S .., V=S Vi =s+V+1, .., —s+V+ 1 —e?%?) (—) +

{%J \ n _1j cv—b(u-2k ’j’lzn—j
2-Un1 kg(; (_l)k(lli) (_l)uivf(wb(uZk))z[%](l—VmOdZ)Z( )’ ( ( )

j=0 (n_j)!

cv-bu-2k)
j+2Fj+1 2c

[?J n _1] 2cs—bu-2k —J'—lzn,j
- Z (—1)3(\/) (-1 e(Zbk+205—bu)zZ =D'( ( - )
=0 ° i (n- !

2cs—-bu-2k)

cv-b(u-2Kk) cv-bu-2k)
,V, +1
2c 2c 2c

2cs—bu-2k)
\'A

cv-bu-2k)
_ +

) seoy

1; —ezcz)+

2cs—b(u-2k)
j+2Fj+1 T

2cs—-b@u-2k)
+1, .., —+

2c

n

(2bk—ch—bu+2cv)zZ (_1)j (ZC(V_ S) B b(u -2 k))_j_l Znij
e

1 _62cz)+
2c 2c

i=0

2c(v—=9 -bu-2k) 2c(v—-9 -bu-2k)
V; +

2c(v—=9) —-b(u-2k)
j+2 j+1[

(n-j! 2c

2c

2c(v-9)-bu-2k)
+1;
2c 2c

n o(_1i _ =j=1 n-j
_QZCZ)]+ive(b(u_2k)+cwz[\X/)(l—VmOdZ)Z( 1) (b(U 2k)+CV) z"
2

j=0 (n_j)!

bu-2k)+cv
j+2Fj+1 2¢

7

bu-2k)+cv b(u-2k)+cv
W Vi
2c 2c 2c

b(u-2k)+cv

+1 +1; —@2°Z)+

s=0 j=0

) Cicl o
S v Vv _(2cs+b(u-2k)z C (_1)J (2CS+b(U—2k))l A
Sycar[aramos

2cs+b(u-2Kk) 2cs+b(u-2k)
v, +

2cs+bu-2k)
jrFj| ————

(n-)! 2c

2cs+bu-2Kk)
ey ——————— +

2c

b2k 292 Z”: (=) (bu=-2K +2c(v-9) "t i
e

1; —EZCZ]+

2c 2c

i=0

(n—-j!

bu-2k)+2c(v-9)
j+2Fj+1 2¢

1

bu-2k)+2c(v-9) bu-2k)+2c(v-9)
v, +1

2c

bu-2k)+2c(v-9)
+
2c

Involving cosh and power

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

)

e N

1 —ezcz]] ineNAueN" AveN*
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01.21.21.0370.01
1 \Y
fz” cosh(a+ b2z tanh’'(c2dz= En! e 3|V e(‘b+°">z[ !](1—vmod 2)
2
n (- (=b+cvy Tt A -b+cv -b+cv  -b+cv -b+cv
Z - j+2Fj+1 ey , Vv, +1, ..., +1; —@262 +
Q0 (n=)! 2c 2c 2c 2c
2 N (-1l (=b+2cg A -b+2cs -b+2cs -b+2cs
Z (_1)5 v (_1)v e(—b+205)zz . . v +
s — i W2t 2 2 2
pors =y (n-j! c c c
_ _1i(— _gq) il
1 b+203+1_ o +€(7b+20(vis))zz":( D) (-b+2c(v-9) 7l .
R 2¢ ’ . n— i j+2j+1
=0 (n-)n!
-b+2c(v-9 -b+2c(v-9 -b+2c(v-9 -b+2c(v-9)
LV +1, ..., ——————— +1: —&*°?|||+
2c 2c 2c 2c
1 v n (1) (b+cvy Tt b+cv b+cv
-n!e? ive(bw")z(!](l—vmodZ)Z - j+2Fj+l(—v . A
2 2 20 n-)! 2c 2c
b+cv b+cv [%J Vv
+1, ..., +1 _QZCZ)_*_ Z (_1)3( ) (_l)V e(b+2(:S)Z
2c 2c e S
N (—1 (b+2cg A b+2cs b+2cs b+2cs b+2cs ”
- j+2Fje1 s LV +1, ..., +1; —e“C? |+
20 n=! 2c 2c 2c 2cC

<b+2c<v_s>>zz":(—1)j (b+2c(v-9) 2] b+2c(v-s)  b+2c(v-9
e ; i .
e (n-j! FEITT 2c 2¢

. b+2c(v-9) b+2c(v-9

v, ——— 41, .., ————— 41 -*°?||| sfneNAve N
2c 2c
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01.21.21.0371.01
1 Y
fz” cosh(b2) tanh’(c2) dz == En! m"’e(c"‘b)z( X](l—vmodZ)
2
n (-1 cv-b) Tt A cv-b cv—-b cv-b cv-b
- j+2Fj+1 ey , 'V, + 1, veey + 1; _6202 +
20 (n=p! 2c 2c 2c 2c
= AN i1
v (-1)'(2cs-b) z") 2cs-b 2cs-b  2cs-b
Z (_1)8(5) (_1)ve(—b+cv—c(v—25))zz _ 2 j+1[ s LV +1,
0 i (n={! 2c 2c 2c
_ no(_1y g )yl i
2cs b+1; _€ZCZ]+€(b+Cv+C(V25))ZZ( D! 2c(v s). b) z Fin
2c j=0 (n_J)’
Zc(v—s)—b’ 2c(v—s)—b' v 2c(v-9-b i 2c(v—-9-b 1 —e202)| 4 v ez
2c 2c 2c 2c
v N (—1) (b+cvy T b+cv b+cv b+cv b+cv
v)(l—vadZ)Z i+2Fje1 LV +1, ..., +1 _@202)_'_
2 — n-j! 2c 2c 2c 2c
j=0 J
7] v n (-1l (b+2cy A
Z (_1)5( ) (_1)v @(b+cv—c(v—25))zz
=0 s i=0 (n-j!
b+2cs b+2cs b+2cs b+2cs
i+2Fj s oV +1, ..., +1 _ezcz)+
2c 2c 2c 2c

n (_1i Nl e _ —
e(b+cv+c(v—25))zz( Dib+2cv-9) 7z 2 j+1(b+20(v 9) b+2c(v-9

e (n-j)! 2¢O 2c

b+2c(v-9) b+2c(v-9)

Vi ——— 41, .., ————— 41 -*°?||| sfneNAve Nt
2c 2c

Involving powers of cosh and power

Involving z" cosh"(b z) tanh”(c z)

01.21.21.0372.01

fz” cosh'(b2) tanh’(c2) dz==

g

(_1 \% Zn+1 n (_1)j 2—]—1 C—j—l Zn—j
]n!(l—umodZ) 7—(—1)V€2CZVZ _
(n+1)! i (n—)!
eCVZiV[

Njle ©

aFja(L o Lv+ 12, L, 2 —e?9Y) +

N (-1 (vt vV v v v
](1—vmod2)Z—_ j+2Fj+1(—, v = V=41, L, =+ —e2°2)+
e (n-p! 2772 2 2

Nvi< <
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{%J n (-1 i 2‘]‘1 CS_j_l Zn—l l";lJ
-1Y Z (—1)%“52(:)2( ) €9 jr2Fja(s s vis+ 1, L, s+ 1 -6 + Z (-1°
S=

2
=1 i=0 (n—)! -0

\
€2c(v—s) z ( )
S

(-Di 27" (c(v—g) i1 2

n
j=0 (n_j)!

r2Fisa(V=S ., V=S Vi —s+ v+l L, —s+v+ L —e?9Y) [+

2,
27'n! Z (k) I Ce(va(uzknz[
k=0

n (-1 (cv-bu=-2Kk) Tt 2] cv—b(u-2Kk)
)(1—vmod2)z : j+2 j+l(7
i (n—! 2c

Nvi< <

v-1
cv-bu-2ky cv-bu-2k cv-bu-2k) |z v
LV +1, ..., +1; —e2°2)+ Z (—1)5( )
2c 2c 2c p_rd S

. Lt
(_1)\,Q(Zblﬁns_bu)zzf‘:(—1)J (2cs—bu-2k) z") ” .+1[ch—b(u—2k)’ 2cs—-bu-2k)
= (n-j! e 2¢ 2¢c

2cs—bu-2k) 2cs—-b@u-2k)
vV, ————+1,.., ——— +

1: _BZCZ +e(2bk—2cs—bu+2cv)z
2c 2c

Z”:(—l)j (2c(v—s)—b(u—2k))’j’1z”‘j [20(v—s)—b(u—2k) 2c(v—-5) —-b(u-2k)
j+2rj+1

s (n-j! 2c 2c

\

2c(v-9) -bu-2k) 2c(v-5) —-bu-2k)
: +1 +1; —@2”] +
2c 2c

v n (1) (bu—-2Kk) +cv) It A b(u-2Kk) +cv
P e(b(u—zk)+cv)z( v ](1—vmod 2)2 - j+2 j+1[ ,
2 20 (n—-j! 2c

bu-2k)+cv bu-2k)+cv b(u-2k)+cv
v; +1, ..., +1; —e2°2)+

2¢c v 2¢c 2¢

2] 0 (_1) oKy L _
Z(—l)s(g[(—l)%‘z“*b(”””ZZ( L j+1[7205+b(u il
s=0

“ (n-j! 2c
2cs+b(u-2k) 2cs+b(u-2k) 2cs+bu-2k)
LV +1,.., —————— 41 —€°°% |+
2c 2c 2c
(b(u—2k)+2c(v—s))zi DI (bu-2Kk + ZC(V_S))_j_l A [b(u— 2Kk +2c(v-9)
e i . ,
o n—j)! e 2¢

bu-2k)+2c(v-9) bu-2k)+2c(v-9)
,V; +1,..,

2c 2c

bu-2k)+2c(v-9)
2c

+1; _ezcz]] ineNAueNt Ave Nt

Involving functions of the direct function, hyperbolic and exponential functions
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Involving powers of the direct function, hyperbolic and exponential functions

Involving sinh and exp

Involving e % sinh(b z) tanhY(c z)
01.21.21.0373.01
l 4 v
fepzsinh(bz) tanh’(c2) dz== E(1—@2“) (1+e72°%) tanh"(c2)

b+ b+ —-b —b
eb+P)Z Fl(——p; v, vl _p; e 202, _,E,—Zcz) eP-Dz Fl(—p—; v, vl p_; e 202, _,E,—Zcz)
2c 2c 2c 2c

b+p p-b

01.21.21.0374.01

f eP?sinh(b2) tanh’(c2) dz==

1 . L y b b
[@“262(1— B—Zcz) (—Sinhz(CZ))Z( b (ZCez(bi—C)Z(l_’_e—ZCZ) (v-1) Fl[__; v, —v;1l——; _e—2cz’ e—2cz)
8bc(v-1) c c
) v Y 1-v 1-v 3-v 5 )
(-sinh“(c2) 2 —b(1-e72%? (—1+e4cz)2Fl( S : 5 : cosh (cz)) tanh’(c2)

01.21.21.0375.01
f@’bz sinh(b2) tanh’(c2) dz=

1
8bc(v-1)

- S b b+c
[@—ZCZ(]_— g—ZCz) v (_sjnhz(cZ))z( 1 (gceZ(c‘b)Z(1+e‘2°Z)V -1 Fl[—; — : _e—2cz, e—zaz)
c (o]
= 1-v 1-v 3-
(—SinhZ(CZ)) 2 +b(1—(2°2)v (—1+e4°2)2F1( zv, ZV; 2V

- cosh’(c z))] tanh’(c z))
Involving powers of sinh and exp

Involving e % sinh" (b z) tanh”(c z)

01.21.21.0376.01

fepz sinh(b2) tanh’(c2) dz==

1 -v v p p u , i
—eP?(1-e72°7) (1+e72¢ Fl(——; —v,v;1— —; 27 _@zcz)[ u )(1— umod2) tanh (cz)(—] +
p 2¢c 2C > 2
{EJ ePHhU-2k)zZ (_M v ovl- prb(u-2k o202 _e—ZCZ)
-v _ % 2 u 1 2c ! o 2c ! ’
21— (1+ €72 tah’(c2) ) (—1)k( ) +
k=0 k p+bu-2k)

p-bu-2k)

—b (u-2k
(1) e(P—b(u—2k>)Z|:1(_p ;“C N 2N, ooz, _gm2ez

/iueN*t
p-bu-2k
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01.21.21.0377.01

fcpzsinh”(cz) tanh’(c2) dz=

eP?sinh(c2) (1-e2°9) " T tanh’(c2) (1+ €2°Y)  p-cu 1/p
( ) ( ) Fl( LU=V, Y E(_ —p+ 2); eZCZ’ _QZCZ)
c

p-cu 2c

Involving cosh and exp

Involving e cosh(b z) tanh'(c z)
01.21.21.0378.01
1 —-v v
f@pzcosh(b 2tanh’(c2) dz= 5 (1-e72°%) " (1+¢7%°%) tanh’(c2)

—-b —b b+ b+
eP-b)z Fl(_ p C oy, vil— p-b, e2¢2, _(e—Zcz) P Fl(_ p; v, vl p; e 207, _e—ZCZ)
2c c 2c 2c
+

p-b b+p

01.21.21.0379.01
f eP?cosh(bz)tanh’(c2) dz ==

1 _y L y b b
[£2cz(1_ e—Zcz) (—sinhz(cz))z( )(ZCQZ(b+C)Z(l+@2CZ) v-1) Fl[__; v, —v:1l——; _£—2cz, eZcz)
8bc(v-1) c

C

o, vl Y 1-v 1-v 3-v
(sini(c2) * +b(1- e (14 %) L

- cosh?(c z))) tanh’(c z))
01.21.21.0380.01
f e PZcosh(bz)tanh’(c2) dz=

1
8bc(v-1)

- (- 1-v 1-v 3-
{ezcz(l—ezcz) V(—sinhz(cz))z( ' 1)(b(l—«eZCZ)V(—1+e4°Z)2F1( zv, 21/; 2V

; coshz(c z)] -

v+1
2

b+c

Y b
2ce?CP2(1+e72%7) (v-1) Fl(—; v, =V, —e72¢7, «z‘zcz] (-s nh?(c 2) )tanhv(c z)]
c

[

Involving powers of cosh and exp

Involving e”* cosh"(b z)tanh”(c z)
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01.21.21.0381.01

f ePZcosh(bz)tanh’(c2) dz ==

u-1 — —
i (p+b(U-2Kk) z _ ptbw-2k Lq_ PHbW-2b 50, —2(:1)
—u —2cz)” v —2cz —V[ z J uy| € P Fl( 2c ' 7 1 2c ¢ 1€
27U (1+e72°%) tanh’(c2) (1-€72%7) Z +
ok p+bu-2k
£(P-bU-2K)Z (_M- B I i CaL e 1.3 _@—ZCZ)
1 2¢c ! r 2c ! !
+
p-bu-2k)

1 - v
_o-u @pz(l—e_zcz) "(l+e—2<:z) Fl(_ﬂ; —v,v;1- ﬁ; e—2cz, _e—2cz)[

)tanhv(cz) (1-umod2) /; ueN*
p 2c 2c

Nie C©

01.21.21.0382.01

f@pz cosh*(c2)tanh’(c2) dz ==

ePZcosh(c2) (1 - ¢2¢?) " tanh’(c 2) (1 + 2¢3) " p-cu 1/p
( ) ( ) Fl( Sy, V= — (_ —u+ 2); @3202, _QZCZ)
p-cu 2c 2\c

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) tanh(c z)
01.21.21.0383.01

1 -V v
fsi n(@z) sinh(b2) tanh’(c2) dz = 2 i(1-€72°%) " (1+¢72°%) tanh’(c2)

el-b-ia)z Fl(_ -b-ia ey v l— -b-ia - 202, _e—2cz) e(ia—b)zFl(_ ia*b; v, vi1- E'a*b; 262, _@—Zcz)
2c 2c 2c 2c
- + +
-b-ia ia-b
eb-iaz Fl(— b—ia; —y,vi1- b—fa; e2cz, _B—ZCZ) e(bﬂa)z':l(_ btia oy yi1- btia - 7207, _e—2cz)
2c 2c 2c 2
b-ia b+ia

Involving powers of sin and powers of sinh

Involving sin™(a z) sinh"(b z) tanh”(c 2)
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01.21.21.0384.01

f sin"(az) sinh"(b2) tanh’(c2) dz==

m u 1

n‘“2‘"H‘tanhV+1(cz) (l—mmod2)(1—umod2)[m][U) c [v+1 v+1
u [2F1
2 J\ 2

+1; tanh?(c z)) +
civ+1

1 o ,(u
— 2T (1 e720%) (14 2720 [u]tanhv(cz)(l—umodZ)
2 u

2
m-1
=] oy a(m-— : (m—
2 =D (m)(e‘T—ia(m—Zs)zFl(la(m 25)'—1/ v ai(m-2s +1 e—2cz _e—Zcz)_
o m-2s\S 2c 2c
) imx ia(m-2s ia(m-2s 1 — .
ena(wzs)z—T Fl(_ (2 ); Y (2 ); (e—2cz' _6—202)) + — o mu (1_@—202) (1+e—2cz)
c c

u-1
m =] (=1 b(u-2k) b(u-2k)
( m )tanhv(cz) (1-mmod2) Z (u)[eb(““)ZFl[—i; vVl — 20z _p20z(
2 “u-2k\k 2c 2¢

(—1)u@b(UZk)ZFl(b(U_Zk);—V, v b(u_2k) +1’ @7202 _€2CZ]) +
2c 2c
o BIE
2™ (1- e (14072 tanh' (€2 )| Y (1) +S(s)(k)

k=0 s=0

eme*'(b(U—Zk)—ia(m—zs))ZFl _b(u—2k)—u'a(m_25); yiie b(u—2k)—ia(m_23); 20z _@-2cz) /
2c 2c
) imr ai(m-29) +bu-2k)
(bu-2k —ia(m-29) +(e(a“ms>*b(“‘2"”z‘7 Fl[— . T-,
c

ai(m-29) +bu-2k)
v;1l- pe2¢?, —e‘zcz)]/(ai(m—23)+b(u—2k))+
2c
((_1)u @M7m+(—ia(m—2's)—b(u—2k))z Fl{_ —ia(m- 22) -bu- Zk); vl —ia(m- ZZ) —bu- 2k); o207,
c c

. imz ja(m-2s)—b(u-2Kk
—e‘zcz))/(—ia(m—Zs)—b(u—2k))+((—1)“ pfam29-blu2inz=m Fl[—’l ( ; ( );
C

ia(m-2s) —b(u-2Kk)
e
2c

-v,v;1-

-2cz —ezcz]]/(ia(m— 2s)—-bu- 2k))] imeN* AueN*
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01.21.21.0385.01

f sn"@z sin(c2 tanh’(c2) dz== 2™ (1~ £2°%) """ (1+£2°?)" sinh¥(c2) tanh’(c 2)

m-1 imn
{TJ ——ia(m-2Kk z - _ _ . _
m e 2 ia(m-2k -cu 1( ia(m-2Kk)

Z (—1)k( ] { FmU=V, Y, —(—7—/x+2); e?°?, —ezcz)+
— kJ| -ia(m-2k -cu 2c 2 c

a2z ia(m-2Kk) —cpu 1 (ai(m-2Kk) 1

F [ R R —(——u+2]; %7, _€2cz] -—2"
ia(m-2k —cu 2c 2 c cu

207\ HY 2cz\ m A 4 ﬂ_ .2_1'1. 2cz 2cz| /. +
(1-2*°%) " (1+€°°) | m [(L1-mmod2)sinh (cz)tanh(cz)Fl—E,—u—v,v, — e e /;meN
2

Involving cos and sinh
Involving cos(a z) sinh(b z)tanh"(c z)

01.21.21.0386.01

1 . y
j}odaasnmbatmmwcadz=zZ(l—eQCﬂ (1+e72%%) tanh"(c2)

e-h-ia)z Fl(_ —b-ia Cy oy l— —b-ia : E—ZCZ’ _e—ZCZ) e(b—éa)zFl(_ b—ia; —v,vi1- b—ia; €—2cz, _@—ZCZ)
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 2z _, 2cz) olia b)zFl(_ 2y, v; 1- Do 20z _, 2cz)

b+ia ia-b

Involving powers of cos and powers of sinh

Involving cos™(a z) sinh"(b z) tanh”(c z)
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01.21.21.0387.01

f cos™(@z) sinh"(b2) tanh’(c2) dz =

m u 1

i 2-mu tanh”l(cz) (1—mmod2)(1—umod2)[m][U) c (v+1 v+1
u [2F1
2 /\2

+1; tanh’(c z)) +
civ+1

1 o y u
— 2™ (1-e729%) (14 272°%) tanh’(c2) (1 - umod 2) ( u )

a 2
[WTlJ 1 m ra(m-29) ai(m-2ys)
Z ( )(e—s‘a(m—ZS)z Fl( Cv, v +1 e—ZCZ, _e—ZCZ) _
o m-2s\S 2c 2c
eia(m—Zs)zFl[_w(rzi_zs); —v,v;1- la(I’Tz'li—ZS); e—2cz' _6—202)) + Ez—m—u (1_ e—2cz)—V (1+(e—2cZ)v
Cc C

u-1
m 2 Lo b(u-2K) bu-2k
tanh’(c2) (1 - mmod2)[ m ] 2 (u)[eb(“mﬂ[—i: R S T A il B
2 py u-2Kk k 2c 2c

bu-2k bu-2k
(_1)u @—b(u—Zk)z Fl( ( ); -, v ( ) +1 @—2cz _€2cz])+
2c 2c
o 21
2—m—u<1_e— cz) (1+e" CZ) tanh’(c2) Z Z =D ( S)(k)

k=0 s=0
[[@(b(u_m_iamm}zFl[_b(u—2k);n'a(m_28); yvio b(u—2k);n’a(m_28); o2cz _e-zcz]]/
o c

au‘(m—25)+b(u—2k).
2¢ T

(bu-2k —ia(m-2s)+ (éa”MSW“k”Z Fl[— v,

ai(m-29) +bu-2k)
v;1- . i e207 —e‘zcz)]/(ai(m—23)+b(u—2k))+
C
((—1)” Jiam 29 b(u2k)z Fl{_ —-ia(m- ZZ) -bu- 2k); yviie —-ia(m- 22) -bu- 2k); 2cz
C C

ia(m—zs)—b(u—Zk)_

—e-ZCZ]) / (-ia(m-2s)—b(u-2k)+ ((—1)u elfa(M29-bu-2k)z Fl[—
2c

ia(m-2s) —b(u-2Kk)
e

—v,v;1- e72¢?, —ezcz]]/(ia(m— 2s) —bu- 2k))] imeN* AueN*

2c
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01.21.21.0388.01

fcos'“(a 2sint(cytanh’(c)dz=2"(1- ezcz)_”_v (1+ eZcz)V sinh(c2)

m1 i —ia(m-2k-c ;
[TJ m e-iam-2kz Fl(M; —p=vv 1 (_M —u +2); e202 _62cz)
tanh’(c2) Z ( ) 2e 2 c .
o K —ia(m-2Kk -cp
“—’ia(m_zm'zl(immfck)ic#; —p=v, %(—aé(ﬁ;—Zk) —p+ 2); e?°?, _ezcz)
-V

_ 2—m(1_€2(:z)‘“
ia(m-2k)—cu cu

2-p

L(m
(1+e€°%9 ( m )(1— mmod 2) sinhf(c 2) tanh”(c 2) Fl(—g; -,V

: eZCZ’ _6202) /ime N+
2

Involving sinand cosh

Involving sin(a z) cosh(b z) tanh(c z)
01.21.21.0389.01

1 -v v
fsi n(az) cosh(b 2) tanh’(c2) dz== — 2 i(1-e2%%)  (1+272%) tanh’(c2)

_b—i —b-ia , . -b-ia, _ _ i a— ia-b, . ia-b, _ _
e-b-iayz Fl(_ 2y, 1- i3 e 2cz _, Zcz) olid b)zFl(_ 0y, v, 1- =X 20z _, 2cz)
- + +

-b-ia ia-b

i b+ia b+ia, _ _ —i b-ia b-ia, _ _
obHia)z Fl(— ZEC Ly oyl 25 Ce2¢Z 2cz) 2® »a)zFl(_ 22 y,y 1o a2z 2cz)

c’

b+ia b-ia
Involving powers of sin and powers of cosh

Involving sin™(a z)cosh"(b z)tanh”(c z)

01.21.21.0390.01

f sin"(a2) cosh’(b2) tanh’(c2) dz ==

GES
2™ (1+ee) | Y Y

k=0 s=0

b(u—2k)—ia(m—23)_

Y,
2c

imm .
(_ l)s ([@Tﬂb(u—z k—-ia(m-29)z Fl[

bu-2k)y—-ia(m-29)
e

v;l- -2cz —e‘zcz))/(b(u—ZK)—ia(m—23))+
2c
(e(af(m—zswb(u—zk))z—% Fl[_ ai(m- 25)2"' b(u- Zk); vyl ai(m- 25;+ bu- 2k); e 262
c c

irm —ia(m-2s)—b(u-2k
—e—m]] / (azz(m—23)+b(u—2k))+[@z“‘a(MS)b(“zk”zFl(— ( 2) ( );
Cc
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—ia(m-29) —-bu-2k)
e

—v,v;1- . -2¢z —e‘zcz]]/(—ia(m—Zs) —bu-2Kk)+
c
@(x‘a(wzs-b(u—zk))z-% . _n’a(m—Zs)—b(u—Zk); vl u‘a(m—23)—b(u—2k);
2c 2c

e, —em])/(i a(m-2s)-b(u- 2k))) ( r:) ( :i) tanh’(c2) (1 - e2°%) " +

m u v+1 v+1 2 y+1
2™ m | u 2':1(7, 1; == +1; tanh (cz)) (1-mmod?2) (1-umod?2)tanh™ ~(c2)
2 )\ 2 N
civ+1
1
a
_ u
(i 27MU(1-e72%7) Y (1+ e*zcz)v [ u )tanhv(c 2)(1—umod 2)]
2

[WTIJ imn ia(m-29 ai(m-2s)

Z ((_1)5 (6?—56(WZS)ZF1[7; vy — 4 1; @—ZCZ’ _@—Zcz) _

<o M-2s 2c 2c

eéa(m—Zs)z—i% Fl(_ ia(m- 25); v, v 1- ia(m- 28); e—Zczl _@—Zcz)) ( m)) +
2c 2¢ S
u-1
1 o L(m [TJ
— [2“THJ (1-e72%%)  (1+e72% [ m ]tanhv(cz) (1-mmod 2)) Z
b 2 o U-2k
[[eb(u—zk)z Fl[_ b(u2— 2 k); Cyviio b(u2— 2 k); o2cz _e_ZCZ) ~
c c

eb(uzk)zFl[b(u_zk); v b(u-2k) +

7o e 1; e 2% —ezcz))(i)) imeNt AueN*
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01.21.21.0391.01
f sin"(az) cosh'(c2) tanh’(c2) dz==2""(1- eZCZ)_V (1+ ezcz)v-u cosh*(c2) tanh’(c 2)

[leJ . @%—ia(m—zk)zFl(—ia(m—zk)—Cy; - 1 (_s'a(m—zk) _'u+2); £22, _62cz)

Z (—l)k( ) 2c 2 c N

pard k —ia(m-2k) —cu

i T ia(m-2K)— i
A2z Fl(ﬁa(m—zc) K.y _— %(as(ﬂ;—Zk) —,u+2); £2¢2, _€2cz) B
_ Z—m(1_€202)
ia(m-2k —cu cu
2-p

y—u (M H
(1+e%°%) . [ m ]cosh“(cz) (1 - mmod 2) tanh’(c 2) Fl(— 5; -V V= ; €27, —ezcz) /;meN*

2
Involving cos and cosh

Involving cos(a z) cosh(b z)tanh"(c z)

01.21.21.0392.01

1 4 4
fcos(a 2)cosh(b2)tanh’(c2) dz = 2 (1-e72%%) " (1+e72°%) tanh’(c2)

6(—b—s‘a)zF1(_ —b—ia; —v,vi1- —b-ia : @—202’ _e—ZCZ) eliabz Fl(_ia*b; v, vi1- ia—b; e—2cz, _e—ZCZ)
2c 2c 2c 2c
+ +
-b-ia ia—-b
eb-iaz Fl(_ b—ia; v, v 1- b—fa; e 2¢2, _e—ZCz) e(bﬂ‘a)z':l(_ b+£a; v, v 1- b+ia - g207 _€—2cz)
2c 2c 2c 2c
+
b-ia b+ia

Involving powers of cos and powers of cosh

Involving cos™(a z)cosh"(b z)tanh’(c z)
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01.21.21.0393.01
s

u v ) —m-u —2cz\” v —2cz\7V

fcosm(az)cosh (b2 tanh’(c2)dz==2 (1+e72°%) tanh’(c2) (1- €727 g Z ( k)(s]

s=0

[ ebU-29-iam-2k)z - (_ bu-29 -ia(m- 2k); vl b(u—25)—ia(m—2k); 20z _€2cz] .
bu-2s) -ia(m-2k) 2c 2c
@i (M-2k+bu-29)2 La“m_2w+bw_2$;ﬂawl—a“m_2b+bw_2$;fkﬁ—fkj+
ai(m-2Kk)+bu-29 2c 2c

e(—ia(m—Zk)—b(u—Zs))z —ia(m- 2 k) _ b(u _ 25)
- VY,
—ia(m-2k) —-b@u-29) [ 2c

—ia(m-2k)—bu-29
e

e(i a(m-2k-b(u-29)z
_ —Zcz’ _e—ZCZ)+
2c ia(im-2k)—bu-2s)
ia(m-2K) —bu-29 ia(m-2k)—bu-29)
=] -y, v 1- s em202 —e‘zcz) +
2c 2c
2-™U (1 —mmod2) (1-umod2)tanh”*}(cz) (my(u v+l v+l )
( m] ulo 1(—, 1, — +1; tanh (cz)) +
c(v+1 ENAS 2 2

u

2

2™V (1-¢2°7) " (1+¢72°%) tanh’(c2) (1 - umod 2) ( u ]
a

=] ) ,
2 1 (m)(@_tamzmﬁ[za(m—2k); oy ai(m-2k) P1e2c2 _@_ZCZ]_
= m-2k\k 2¢c 2¢c

Fn'a(m—Zk)z Fl _ia(m_2k); —v,v;1- ’ia(m_2k). 6—202 _€—2cz +
2c 2c

2™ (1-e2%%) " (1+¢72%9) tanh’(c2) (1 - mmod 2) [ m ]

m
b 2
1= bu-29) bu-29
Z (i)[eb(u—ZS)z Fl[_ VI : e—ZCZ, _e—2cz)_
oo U-2s 2c 2c
b(u-29 bu-29
e D297 F v, v, ———— + 1,727, —e2°?|| me Nt AueN*
2c 2c
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f cos"(az) cosit'(c2) tanh’(c2) dz==2""(1- eZCZ)_V (1+ eZCz)V_” cosh*(c2)

["FTlJ e-iam-2kz Fl( —ia(ka)—cy; -V, v—p 1 (_ fa(m-2ky —u+ 2); e2¢Z, —EZCZ)
tanhV(CZ) Z (m) 2c 2 c +
k=0 k —ia(m-2k)—cu
olam-2kz Fl(‘-a("kzzck)*c”; -V, V- i % (—aé(n;_Zk) —u+ 2); e2°?, _ezcz)

ia(m-2k)—cu

1 -v V- 2- m
—[2‘”‘(1—@2”) (1+€°%9 ”Fl(—ﬁ; -V v—p; 'u;ez”, _ezcz)[ m )cosh“(cz)
cu 2 2 7

(1 - mmaod 2) tanh”(c z)) /imeN*
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)tanh(c z)
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fz” eP?sinh(@a+ bz tanh'(c2) dz=

1 v n (1)) (=b+ p+cy Tt -b+p+cv
——nle?|¥ e(‘b+p+c")z[ v ](1—vmod Z)Z - j+2 j+1[7
2 2 i n-p! 2c

-b+p+cv  -b+p+cv -b+p+cv
v; +1, ., ————+ 1 -+

2c n 2c 2c

) eeey

n (-1)i (-b+ p+2cs A (—b+ p+2cs
25—

=2, .
-1 s( ) _lv (-b+p+2cs)z
;< Pl )| Dve > »

j=0 (n_j)!

-b+p+2cs -b+p+2cs -b+p+2cs
LV +1,.., ————— +1; —€%°%|+
2c 2c 2c

o~bpr2e(v-9)z Z

n (-1 (-b+ p+2cv—9) A (—b+ p+2c(V—9
jrebjor| —————————

20 (n-p! 2¢
-b+p+2c(v-9 -b+p+2c(v-9 -b+p+2c(v-9
LV 1., — 41 _£2cz) +
2c 2c 2c
1 v n(-1)i b+ p+cv) it b+p+cv
“nled l-,ve(b+p+cv)2(!)(1—Vm0d2)2 - j+2 j+1[7,
2 2 =0 (n—J)' 2C
b+p+cv b+p+cv b+p+cv
P Y P +1,...,p7+1;—eZCZ +
2c 2c 2c
[EJ n (_1\i -j-1 _n-j
i(—l)s v (_1)V€(b+p+2cs)zz( ) b+p+2cy 2 e b+p+2cs
s Y j+2Fj+1 2 [IRERS}
s=0 j=0 (n-pn! c
b+p+2cs b+p+2cs b+p+2cs
P ,V P +1, ..., P +1; —e?°?| +
2c 2c 2c

ePrpPr2cv-9)z Z
=0 (n=j! 2¢c

n (-1 (b+ p+2cv-s) L] b+p+2c(vV—5)
j+2 j+1(—

b+p+2c(v-9 b+p+2c(v-9 b+p+2c(v-9
v, +

2¢ T 2¢ 2¢

1., — 41 —ezCZ]] ineNAveNt
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fz” ePZsinh(b2) tanh’(c2) dz==

1 v n (1) (=b+ p+cv) A —b+p+cv -b+p+cv
-n! E'V( v )(1—vmod 2) _e(—b+p+cv)zz - j+2 j+1( R YA
2 2 =y (n-jH 2c 2c
_ _ N (—1) -1 n-j
b+ p+cv+1‘m’ b+ p+cv+1; _@2c2)+€(b+p+cv)zz( DI(b+p+cv z
2c 2c o0 (n=)!
b+p+cv b+p+cv  b+p+cv b+p+cv
2 J-+1[ e LV +1,..., ——+1; _e2cz] +
2c 2c 2c 2c
1 7] v n (-1l (-b+p+2ce Tt -b+p+2cs -b+p+2cs
“n Z (_1)3(8) _(_1)ve(fb+p+2cs)zz . j+2 j+1( . A
2 o i (n—j)! 2c 2c

- _ N —i=1 -
b+ |0+2chrl b+ p+2cs+ll _6202)+(_1)V€(b+P+205)Zi( Db+ p+2cy T2
2c 2c j=0 (n_J)'
b+p+2cs b+p+2cs b+p+2cs b+p+2cs
j+2Fj+1 ) ey v, +1,..., ————— +1; —£%°%| -
2c 2c 2c 2c

N (-1)i (-=b+ p+2c(v—9) Tt 2 —b+p+2c(v—s)
j+2 j+1[—

e~brpr2cv-9)z Z
e (n-j! 2c

-b+p+2c(v-9 -b+p+2c(v—9) -b+p+2c(v-9
v; +1 _ +

1; —e?%?| +
2c 2c 2c

eb+pr2cv-9)z Z
2c 2c

n(-1)i (b+p+2cv-s) 2] (b+ p+2c(v-s) b+p+2c(v-y9
& (n— J)' j+20j+1

b+p+2c(v—9 b+p+2c(v—-9
vV, ————— 41, ., —————— 41 -*%?||/;neNAvVeN*
2c 2c
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f 2" ePZsinh(b2) tanh’(c2) dz ==
1| vzt n (-1l 27i-t il
— - ——— + (=D e?°Zvn! : isaFja2(L o Lv+ 12, L, 2 -0 -
2 n+1 j:zo n-p! DAt
v n (-1 (cv) it v VAR, v
i"ec"z[ v ]n! (1-vmod2) Y —————— ,-+2Fj+l(—, RV I | —@2”) +
2 20 (n—=)! 2 2 2 2
v
e(2b+°")zi"[ v )n!(l—vmodZ)
2
n (-1 2b+cv) Tt 2b+cv 2b+cv  2b+cv 2b+cv
i1oFi LV +1, ..., +1; —e?°?| -
K j+27j+1
i n—=p! 2c 2c 2c 2c
[%J v n (-1)i (2cs) i1
(-1)Vn! Z (—1)5( )ez“z _ iw2Fia(s . s vis+ 1, ., s+ 1 —e?¢%) —n!
=1 s j=0 (n-pt
2] v " (- @2c(v-9) 2
Z (—1)5( )ezc("‘s)zz - jr2Fjsa(V=s ... V=5 V; =s+V+1, .., —s+V+ 1 —€®%%) +
0 s j=0 (n-)n!
L%J n j —i=1 -
v (-1!'2b+2cy ) b+cs b+cs b+cs
nt Z (_1)3(5) (_1)v£2(b+cs)zz - j+2Fj+1[ ) ey A +
p_rd o n-j! c c
n o(_1i _ oy i1 on-j
L b+cs+1; _€202]+€2(b+6(v—5))zz( ' 2b+ 2C(Y S)ar4 Fin
c Q0 n—j!
b+c(v—-9 b+c(v-9 b+c(v-9 b+c(v-9
[ LV +1,...,7+1;—e2°z) ineNAveN*
c c c c
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f 2 e PZsinh(b2) tanh’(c2) dz ==
1 |Vt n (-1 27i-l il
-n|— (—1)"e2°2v2 jraFjea(l o Lv+1 2,0, 2 -6 +
2 | n+1! “ n-j! .
v n (=i (cv) it v VAR, v
V7| |(1-vmod2) Z—j+2Fj+l(—,...,—,v;—+1,...,—+1;—e2°Z)—
> - 272 2 2
n (- cv-2b) Tt cv-2b cv-2b cv-2b cv-2b
@‘szz _ 2 J+1[ s LV +1, ..., +1 _ezcz) +
i (n=)! 2c 2c 2c 2c

= 0 (1) (2091t g
(_1)s(v)(_l)v623022( ) ( )

1 s i=0 (n-p!

E

Z (_1)5(5) _(_1)Ve(20$2b)2

iw2Fjea(S o s vis+ 1, L s+ 1 —e?9Y) +

s=0
n (-1 2cs-2p) It cs—b cs—b cs-b cs—b ves
- j+2Fj+1 Y ey Vv, +1, ..., +1; —-e +
=0 (n-p! c c c
" (-1 @c(v-9) 2]
eZC(v—s)zZ — js2Fjsa(V=s .., v=s v —s+v+1, .., —s+V+ 1 —€”%%) -
-_ (n-!
j=0
n (-1 2cv-s) -2b) "t
(2c(v-9-2b)z - SF;
e J:ZO Y j+2Fj+1
c(v-9-b c(v—-9-b c(v—-9-b c(v—-9-b
V +1,...,7+1;—@32°Z] ineNAveN*
c c c c

Involving powers of sinh, exp and power

Involving z" eP “ sinh"(b z) tanh" (c z)
01.21.21.0399.01

i

Uru \%
fz”epzsinh“(bz)tanh"(cz)clz:z(5) [E]n!(l—umodZ) i"e(p“")z[x)(l—vadZ)
2

2
n (=i (p+cw it p+cv p+cv  p+cv p+cv ”es
ivoFis Ve Vv, +1,..., +1; —e“%% |+
, j+2Fj
o0 n=-j! 2c 2c 2c 2c

[V?J n j -1 -

v -1 (p+2cs) I ! p+2cs p+2cs p+2cs
E (—1)5(3)[(—1)"42(’”2‘:5)15 j+2 j+1( ;
s=0

) eens A +
j=0 (n-j! 2c 2c 2c
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no(_1 N e
1 P+2cs+l; _ezcz)+€(p+2c<v—s>)zz( D' (p+2c(v—9) 2

2c i (n-j!

p+2c(v—-9 p+2c(v—-9 p+2c(v—-9 p+2c(v—9
j+2 j+1( v, +1,. +1; _ezcz) +
2c 2c 2c 2c

n (-1l (p—bu-2K +cv) Itz

j=0 (n_J)'

7]
~Un! _1)K u) _ 1)UV p(P-bU-2K+cV) 2 _
2 n.kzg(l)(k (-4 e ( )(1 vmod 2)

Nvi< <

p-bu-2k)+cv p-bu-2k) +cv p-bu-2k+cv
j+2Fj+1 3 eeey » v, +l,
2c 2c 2c
p-bu-2k) +cv {%J v
——————— 41 —e2°z)+(—1)“ D (—1)3( )
2¢c S
s=0
-1V (zbk+p+zmu>zi(—1>i(p+2cs—b(u—2k))‘j‘lz"*1 p+2cs—bu-2k
- e j+25 j+ cees
o n—j) Bk 2¢c
p+2cs—bu-2k) p+2cs—bu-2k) p+2cs—b(u-2k)
A +1, ..., +1; _eZCZ +
2c 2c 2c
n (—N(n_ _ P N i
e(zbk+p—2c&bu+2cv)zz( D' (p-bu-2k+2c(v-9) z is2Fji

j=0 (n_j)!

[EERRS] 1V

p-bu-2k +2c(v-9) p-bu-2k +2c(v-9)
v
[ 2c 2c

-bu-2Kk)+2c(v-9) -bu-2k)+2c(v-9)
P +1 i +1;—e2”] +
2c 2c

) Sl
ive(erb(u2k)+cv)z[\V/)(l_vmodz)zn:(—lﬂ(p+b(U—2k)+CV) z-] . A+l(p+b(U—2k)+CV
2 ioo0 (n-j! e 2¢c

p+bu-2k) +cv p+bu-2k +cv p+bu-2k) +cv
Vv, +1, .., — 41 -€%°7|+
2c 2c 2c

v-1 ; :
1z n (-1l (p+2cs+bu-2k) Tt p+2cs+b(u-2k
j+2 j+l[ '

|
_ v _ 1}V ,(p+2cs+b(u-2K) z
X 1)5(5)[( 1Y eprzembu-20)z 31 —~

=0 i=0 (n=J!

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

2c 2c 2c

+2cs+b(u-2k)
P +1; —e2°2)+

orbe210s20(0-9)2 Zn: -1l (p+bu-2K +2c(v-g9) 2
e

j=0 (n_j)!

j+2Fje1

IEERRS] » Vv ’

p+bUu-2k +2c(v-y9) p+bUu-2k +2c(v-y9) p+bUu-2k +2c(v-y9) 1
. Vv, +
( 2c 2c 2c

bu-2k)+2 -
p+bu )+2c(v s)+1;_QZCZ]“/;nEN/\ueNﬁ/\VENJr
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Involving cosh, exp and power

Involving z" e % cosh(a+b z)tanhY(c z)

01.21.21.0400.01

fz” ePZcosh(a+ bz)tanh'(c2) dz==

v N (-1l (-b+p+cy Tt -b+p+cv
“nle? ivg(—b+p+cv)z(X](l—vadZ)Z - j+2 j+1(
2 2 s (n-j! 2¢c
-b+p+cv  -b+p+cv -b+p+cv
P LV P +1, ..., L+l; —e2°2)+
2c 2c 2c
7] n (-1 (-b+p+2cs ] —-b+p+2cs
—1)8 v —1V (-b+p+2c9)z P . . p
D | Dve > _ 2P| —————— .,
s=0 i=0 (n=p! 2c
-b+p+2cs -b+p+2cs -b+p+2cs
LV +1,...,p7+1;—eZCZ +
2c 2c 2c

n (-1 (-b+p+2cv-9) A -b+p+2cv-9)
j+2 j+1[—

g(—b+ p+2c(v-9)z Z

=0 (n-j! 2¢c
-b+p+2c(v-9 -b+p+2c(v-9) -b+p+2c(v-9
p A p + l, teny —p + 1’ —@202) +
2c 2c 2c

1 v n(-1)i (b+p+cv it b+p+cv
En!ef’1 ive(b+p+cv)z(!)(1—vmod2)z 2 j+1[7
2

j=0 (n_J)' ZC
b+p+cv  b+p+cv b+p+cv
LV +1, ., —————+1; —e2°2]+
2c 2c 2c
kel 0 (<1 L
v (-1)) (b+p+2cy "2V b+p+2cs
Z (—1)5( ) (—1)Ve(b+p+2°s)zz jeoFjur| ——— -,
s=0 s j=0 (n-pt 2c
b+p+2cs b+p+2cs b+p+2cs
Y +1, ..., + '—f2°2)+
2c 2c 2c

pPrPr2c(v-9)z Z
2c

n (-1 (b+p+2cv-s) Tt (b+ p+2c(V-s9)
& (n-— j)' j+20 j+1 o

b+p+2c(v—9 b+p+2c(v—9 b+p+2c(v—9
; +

Vi
2c 2c 2c

1., —+1; —ezcz]] /ineNAveN*
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fz” ePZcosh(bz) tanh’(c2) dz=

1 v n (1) (=b+ p+cvy Tt -b+p+cv -b+p+cv
-n! E'V( v )(1—vmod2) e(—b+p+cv)zz - j+2 j+1[ ) ey , v,
2 2 ey (n-jH! 2c 2c

_ _ n (_1)i -1 n-j
b+ p+cv+1‘ b+ p+cv+1; _€2c2)+ @(b+p+CV)ZZ( DI(b+p+cv z"
2c 2c o0 (n=)!

\'A +1,

b+p+cv b+p+cv  b+p+cv b+p+cv
j+2Fj+1 e WV 1., ——+1 2%+
2c 2C 2¢c 2¢
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j+2 j+l( Vi
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“n! -1 s( ) _1v (=b+p+2cs)z e
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- _ N —i=1 -
b+ |0+2chrl b+ p+2cs+ll _6202)+(_1)V€(b+P+205)Zi( Db+ p+2cy T2
2c 2c j=0 (n_J)'
b+p+2cs b+p+2cs b+p+2cs b+p+2cs
j+2Fj+1 ) ey v, +1,..., ————— +1; %%+
2c 2c 2c 2c

N (-1)i (-=b+ p+2c(v—9) Tt 2 —b+p+2c(v—s)
j+2 j+1[—

e~brpr2cv-9)z Z
e (n-j! 2c

-b+p+2c(v-9 -b+p+2c(v—9) -b+p+2c(v-9
v; +1 _ +

1; —e?%?| +
2c 2c 2c

eb+pr2cv-9)z Z
2c 2c

n(-1)i (b+p+2cv-s) 2] (b+ p+2c(v-s) b+p+2c(v-y9
& (n— J)' j+20j+1

b+p+2c(v—9 b+p+2c(v—-9
vV, ————— 41, ., —————— 41 -*%?||/;neNAvVeN*
2c 2c
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f 2" ePZcosh(bz) tanh’(c2) dz==
1| (=12 n (-1 27i-l il
| — —(-1)V¢?*“Zvn! - aFia(L o Lv+ 12, 2 -6 +
2 n+1 j:zo (n={!
v n (-1 (cv) i1 v VAR v
eV n!(1—vmod2)z—,-+2Fj+l(—,..., Vi —t 1, —+ —@2°Z)+
> s (n-j! 2772 2 2
v
e(2b+°")zi"[v)n!(l—vmodZ)
2
n (-1 2b+cv) Tt 2b+cv 2b+cv  2b+cv 2b+cv
. 2 ,-+l( e, LV +1, .., +1; —e2°2]+
i n-=-j! 2c 2c 2c 2c
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(-1'n! Z (—1)5( )ezscz _ iw2Fia(S o s vis+ 1, L, s+ 1 —e?9%) +n!
=1 s j=0 (n-pt
) v " (-1 2c(v-9) 2]
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=0 i=0 (n-n!
2] 1, 1) 2be 205 2
v (-1!'2b+2cy ) b+cs b+cs b+cs
nt Z (_1)3(5) (_1)v£2(b+cs)zz - j+2Fj+1[ ) ey A +
=0 j=0 (n-! c c
no(_1ni _ oy i1 on-j
1 b+cs+1_ _ 20 +€2(b+c(v_s))zz( 1) 2b+2c(v-9) " e
) oeeey , Y j+20j+1
c Q0 (n- !
b+c(v—-9 b+c(v-9 b+c(v-9 b+c(v-9
[ LV +1,...,7+1;—e2°z) ineNAveN*
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f 2" e PZcosh(b2) tanh'(c2) dz =
1 |Vt n (-1 27i-l il
-n!|— —(—1)Ve2°2vz aFia(L o Lv+ 12, 2 -6 +
2 (n+1)! e (n-p!
v n (=i (cv) it v VAR, v
V7| |(1-vmod2) Z—j+2Fj+l(—,...,—,v;—+1,...,—+1;—e2°Z)+
> - 272 2 2
n (- cv-2b) Tt cv-2b cv-2b cv-2b cv-2b
e‘ZbZZ 2 J+1[ LV +1, ..., +1 _ezcz) +
Q0 (n=)! 2c 2c 2c 2c

v-1

s J(—l)s(v)(_l)v@kczi (-l (2cg it A
s=1 S s Y
o

Z (_l)s(s) (—1)V ePes2D)2

s=0

iw2Fjea(S o s vis+ 1, L s+ 1 —e?9Y) +

n (-1 2cs-2p) It cs—b cs—b cs-b cs—b ves
- j+2Fj+1 Y ey Vv, +1, ..., +1; —-e +
e - c c c
" (-1 @c(v-9) 2]
eZC(v—s)zZ — js2Fjsa(V=s .., v=s v —s+v+1, .., —s+V+ 1 —€”°%) +
-_ (n-!
j=0
n (-1 2cv-s) -2b) "t
(2c(v-9-2b)z - SF;
e J:ZO Y j+2Fj+1
c(v-9-b c(v—-9-b c(v—-9-b c(v—-9-b
V +1,...,7+1;—@32°Z] ineNAveN*
c c c c

Involving powers of cosh, exp and power

Involving z" e * cosh"(b z) tanh" (c z)

01.21.21.0404.01

u v
fz” ePZcosh'(b2) tanh’(c2) dz == 2‘“( E)n! (1-umod?2) u“’e(’”c")z[ v )(l—vmodZ)
2 2

(-1l (p+cvy itz p+cv p+cv  p+cv p+cv
j+2 j+1( )

n
- LV, +1, ..., +1 —e2°2)+
o0 n=-j! 2c 2c 2c 2c

[%J n j -1 -

v -1 (p+2cs) I ! p+2cs p+2cs p+2cs
Z (_1)5(3)[(_1)v e(p+2<:s)zz 2 j+l( v
s=0

) oeeey , Y, +
j=0 (n-j! 2c 2c 2c
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no(_1 N e
1 P+2cs+l; _ezcz)+€(p+2c<v—s>)zz( D' (p+2c(v—9) 2

2c i (n-j!

+2c(Vv—-9 +2c(v-9) +2c(Vv—-9 +2c(v—-9
j+2 j+1(p i v; i +1 i +1; —ech)J +

2c 2c Y 2c 2c
= n j —I=1
u v - (p-bu-2ky+cvy~ 2! p-bu-2k)+cv
27Ut Z (k) L-,ve(Pb(uzk)Jrcv)Z[ !](1—Vm0d2)z - j+2 j+1{ )
k=0 2 =0 (n—=)! 2c
-bu-2k)+cv -bu-2k +cv -bu-2k)+cv
P v P +1, ..., p—+1; —e%°% |+
2c 2c 2c

n (-1 (p+2cs-bu-2k) Tt [p+2cs—b(u—2k)
j+2j+1

&) v 2bkipt2csb

_1\S _1\V ,( +p+2cs-bu)z
2| aremmreey, 2
s=0

j=0 (n_j)!

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

1; _ezcz) +

) el
2bk+p—205—bu+2cv)zzn: (_1)J (p_ b(u_ Zk) + ZC(V_ 9) z"

j=0 (n_j)!

e

j+2Fj+1

) e Vv,

p-bu-2k +2c(v-9 p-bu-2k +2c(v-9)
( 2c ’ 2c

p-bu-2ky+2c(v-9 p-bu-2k)+2c(v-9
+1, ..., +1; —ezcz] +
2c 2c

v n (-1l (p+bu-2k +cv itz +bu-2K+cv
’iv e(p+b(u—2k)+cv)z( v )(1—vmod Z)Z p . 2 l_+1[ p
2 i (n—-)! 2c

p+bu-2k +cv p+bu-2k +cv
v, +1

2c 2c 2c

+bUu-2k)+cv
p—+1‘ —ez°z]+

n (1)l (p+2cs+bu-2k) Tt [p+2cs+b(u—2k)
427 j+1

7]
v v (p+ u-2Kk) z
; (_1)5(5)[(_1) e(Pr2cstb(u-2k) Z

20 (n=)! 2c
p+2cs+bu-2k) p+2cs+bu-2k) p+2cs+b(u-2k)
LV +1, ..., +1; —e2°2)+
2c 2c 2c

(p+b(u_2k)+20(v_s))zznl (-Di(p+bu-2K +2c(v-9) I
e

j=0 (n_j)!

j+2Fj+1

IEERRS] » Vs ’

(p+b(u—2k)+2c(v—s) p+bu-2k +2c(v-9) p+bUu-2k +2c(v-y9) 1
. v, +
2c 2c 2c

+bUu-2Kk)+2c(v-19)
ey P +1;—e2”]] /ineNAueN*AveN*

2c
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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)tanh"(c z)
01.21.21.0405.01
fepzsin(az)sinh(bz) tanh’(c2) dz ==
1 B ) el-b-ia+p)z Fl(— —b—ia+p; vl _b_;:+p; o202 _e—Zcz)
—i(1-e72%?) " (1+¢7%°%) tanh’(c2)|- +
4 -b-ia+p
o-bria+pz Fl(— -bria+p, IRV —bria+p, o207 _e—2cz)
— Tl —— )
+
-b+ia+p
@(b—ia+p)2|:1(_ _b_i;:p; v, v 1- b_;i"p; e 202 _@—Zcz) e(b+éa+p)1|:1(_ b+£a+p; v, v 1- b+;i+p; e 202, _e—ZCZ)
b-ia+p b+ia+p

Involving powers of sin, powers of sinh and exp

Involving e % sin™(a z) sinh"(b z) tanh”(c z)
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01.21.21.0406.01

f eP?sinM@z) sinh"(b2) tanh’(c2) dz=

1

[i” 27U eP?(1- e‘zcz)_y (1+e‘2cz)v Fl(—2£§ v, v 1-—;
p

u —v v m
(1-umod 2))—i“ 2-””( u ](u mod2-1)(1-e2%) " (1+e72%) tanh’(c) (-1)5( S)

2

t

m-1
2

my(u
e2°?, —e‘zcz)[ m ][ u )tanhv(cz) (1-— mmod 2)
2 2

|

s=0

2c

[ 1 (f(mas(m—zS))Z-i% Fl(_ p—+ ar(m- 23); —v,v;1-
p+ai(m-29) 2c 2c
1 (EMTmﬂp—ia(m—Zs))Z Fl(_ p-ia(m- 23); v
p-ia(m-2s) 2c
m -V v
2‘”““[ m )(1 -mmod2) (1-¢2°%) " (1+e2%?) tanh'(c2)
2
{u;_lJ u 1 p+bu-2Kk
Z (_1)k( )[ [€<p+b(u2k))2|:1[_ RV
= kJ{p+bu-2k 2¢c
; ((—1)u e@b(“zk)ﬂpl(_w, v vil-
p-bu-2k) 2c 2c

s
2™ (1- @_ZCZ)W (1+ e—Zcz)V tanh’(c2) Z Z

k=0 s=0

()

p+au?(m—25)+b(u—2k).

p+ai(m-29
7;£’

p—-ia(m-2s)
.o

p+bu-2k)
—_— e
2c

p-bu-2k
7;@’

p+an’(m—2s)+b(u—2k)_

R

. imzx
e(p+as (M-29)+b (U-2Kk)) === Fl
2c

e2c _e—zcz)]/(er ai(m—29+bu—2K)+ [€T+(p—ia(m—25)+b(u—2k))z

-v,v;1-

p—ia(m—25)+b(u—2k).
[z bz

p-ia(m-2s)+bu-2k)
e

2c

(p-ia(m-29) +b(u-2k) + ((—1)“ Prai (M29-bu-2K) 2= 1(—

p+ai(m-2s)—bu-2k)
e
2c

-v,v;1-

2cz _@—Zcz

p—ia(m—25)—b(u—2k).

irm .
((_ 1)u €T+(p—x a(m-29)-b(u-2k)z Fl[_

22, —e‘zcz)]/(p—ia(m—Zs)—b(u—2k))] ,meNT AueN*

2c

p+au‘(m—23)—b(u—2k)_

)]/(p+ai(m—25)—b(u—2k))+

p-ia(m-2s)—b(u-2k)
=, v 1 ;
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01.21.21.0407.01
fc”zsinm(az)sinh“(cz) tanh’(c2) dz=
1 e m p-cu
———— 2MeP?(1-£%%%) g V(1+e2°z)v( m )(1— mmod 2) tanh”(c 2) sinh¥'(c 2) Fl( Pl =V, Y
p-cu 2
%]
1p 2cz 2cz —-m 2cz\ HY 2cz\ v i MM : k(M
—| = —pu+2[; %% —e +2M(1-¢?°%) " (1+€%°%) tanh’(c2) sinh (cz)Z(—l)( )
2\c k=0 K
itm —-ia(m-2k)+p-c¢ l(p-ia(m-2Kk
eT+(P—Ea(m—2k))Z F, ( )+ P 'u; —U—v, v - P ( ) —p+2 ;CZCZ’ —g2¢2 /
2c 2 c
1 @i (m-2k+p) 2%
(—iaM-2K)+p—-cu) + e 2
ai(m-2k)+p-cpu
ai(m-2k)+p-cpu 1(ai(m-2Kk+p
F, ==V, Y, — ——,u+2;e2°Z,—eZCZ /imeN*
2c 2 c
Involving cos, sinh and exp
Involving eP* cos(a z) sinh(b z)tanh"(c z)
01.21.21.0408.01
f@pz cos(az) sinh(bz)tanh’(c2) dz ==
1 . ) e(—b—ia+p)zFl(_ ‘b‘;:+p; vl _b_;:+p; o202 _6—202)
—(1-e2%%) " (1+e72°%) tanh’(c2) |- -
-b-ia+p
el-bria+tpz Fl(_ ‘b”a*‘P; —yvvil- ‘b+2‘5:+p; 202, _e—ZCZ)
+
-b+ia+p
e(b—iaﬂ))ZFl(_ b_;a(:+p; v, v 1- b_‘;::*p; e 202 _£—2CZ) @(b+éa+p)zl:1(_ b+£2ac+p; v, v 1- b+;i+p; e 202, _e—ZCZ)
+
b-ia+p b+ia+p

Involving powers of cos, powers of sinh and exp

Involving e”* cos™(a z) sinh"(b z) tanh”(c 2)
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01.21.21.0409.01

f ePZcos™(@az) sinh"(bz) tanh’(c2) dz =

1 —v v p P m
— |4 om-u epZ(l_e—ZCZ) (1+e—2cz) Fl(__; v, v;1- —; e—ZCZ, _@—Zcz) m
p 2c 2c Py
u u B
[ u ]tanhv(cz) (1-mmod2) (1 - umod 2)) - 2‘”““[ u ] (umod2-1)(1-e72¢?
2 2
m-1 . .
— (p+ai (m-2s) _p+ax(rm2$)._ - p+ai(m-2s) o 2
. , {ZJ m epra m—stl( P vl e cz _, cz)
(1+e2° tanh’c2) )’ . .
0 p+ai(m-29)
elP-iam-29)z Fl(— Pffaz(:FZS); vyl p—iaz(r(r:FZS); o2z _e—2cz) . }
+ 2‘”“‘( m )(1— mmod2) (1- e 2%?)
p—ia(m-2s9) 7
{%J e(p+b(u—2k))ZF1(_M- vy 1l- p+bu-2k) o207 _e,gcz)
-2cz\” v 17k 2c 2¢
(1+e2%) tanh'c) )" (-1)
pary K p+b(u-2Kk
(_l)u e(p—b(u—zk))z Fl(_ 7p—b;uc—2k); v, v;1- _p—b;uc—Zk); 67262’ _6—2(:2)
+
p-bu-2k
152122
2™ (1-¢72%) " (1+¢72°) tanh"(c 2) 2 i (-D¥ ( m) ( ”)
s )Lk
k=0 s=0
[[e(p+as‘(m—23)+b(u—2k))z Fl[_ p+ai(m- 225) +b(u- 2k); e p+ai(m- 223) +bu-2k
c c

e—2cz’ _(e—ZCZ])/(p+ ai(m- 23) + b(u _ 2k)) + [e(p—éa(m—25)+b(u—2k))z

sV, v 1=
2c 2c

1[_ p-ia(m-2s)+bu-2k- p—ia(m—28)+b(u—2k); 20z _e—zcz]]/

(p-ia(m-29) +bu-2Kk)+ ((-1)“ pPrai(m-29-bu-2k)z Fl[— 5
C

p+ai(m-2s)—bu-2k)
Je
2c

-v,v;1-

p+a12(m—23)—b(u—2k).

—2cz —e202)]/(p+an'(m—2s)—b(u—2k)) +

p—n’a(m—Zs)—b(u—Zk). p—ia(m—23)—b(u—2k)_

(_1)u e(p—éa(m—Zs)—b(u—Zk))zFl _ S,V 1-
2c 2c

e2¢2, —e‘zcz])/(p—ia(m—25)—b(u—2k))) meNt AueN*



http: //functions.wolfram.com 189

01.21.21.0410.01

—u—v v m .
fepzcosm(az)sinh"(cz)tanhy(cz)dz:: 27MeP?(1-€*?) # (1+e€%°%) ( m )(1—mmod2)tanhv(cz)snh’"‘(cz)

p-Ccu 2

-C 1 .
Fl( P 5 #; —U=v, v 3 (B —u+ 2); %7 —ezcz) +27M(1-e*? o (1+ eZCz)V tanh’(c2) sinh*(c 2)
c c

1%
2

=0

(m) pPriam2kyzp —ita(m-2Kk) + p—C#; -V, v, E(M_#Jrz} £2°7, _ezcz])/
k 2¢c 2 c

x~

1
(—iaM-2K)+p—-cu) +

ai(m-2k) +p-cu

(e(ai(m—2k)+l3)2|:1[al(m_2k)+ p—cu; Chvy, %[au(m— 2K+ p _'u+2]; G2z _@202))] P
2c C
Involving sin, cosh and exp
Involving e % sin(az) cosh(b z)tanh"(c z)
01.21.21.0411.01
f eP?sin(az) cosh(b2) tanh’(c2) dz =
1 @(—b—s‘a+p)zF1(_ —b-ia+p, vyl —b-ia+p, e-2¢2 _€—2cz)
~ — vl —— ,
~Zi(1-e2°9) " (1429 tanh'(c2) | - . . +
4 -b-ia+p
. —b+i —b+i
e-bria+pz Fl(_ *::*p; v, v 1- J:Z“‘p; 22, _e—ZCZ)
+
-b+ia+p
) . . . b—i b—i
e(b+xa+p)zFl(_ b+;i+p; v, vi1- b+;i+p; e—Zcz, _e—zcz) €(b—xa+p)ZFl(_ xa+p; v, vi1- 525::4'9; e,ZCZ, _e—Zcz)
b+ia+p b-ia+p

Involving powers of sin, powers of cosh and exp

Involving e sin™(a z) cosh"(b z) tanh”(c z)
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01.21.21.0412.01

f eP?sinM(@az) cosh'(bz) tanh’(c2) dz ==

1 -y v p p mjy(u
z [2—’“@"2(1—@‘2”) (1+e72%?) Fl(——; v, vil-—; %% —e‘ZCZ)( m )[ u ]tanhV(CZ)

p 2c 2c 2 J\ 2
o L(u
(1—mmod2) (1 - umod 2)] + 27T (1-72%7) (14 2727 [ u ]tanhv(cz) (1-umod2)
2
|=2] N e(p—sa(m—zk))zlzl(_%':zh; v vl %‘:2") £-207, _e—ZCZ)
> (i) .
0 k p—ia(m-2K)

@i (M-2k+p)z Fl(_w; _y, vy 1 adm2ire.

-2cz _ ,-2cz
2c T 2c € 1€ )

_om-u (1 _ e—2cz)_v (1 + e—ZCZ)V

ai(m-2Kk +p
) B @P”’(“*ZS”ZH(— pbWU=29. .4 P29, ¢, _e—zcz)
u 2c 2c ’
(m)tanhV(CZ)(mmOdZ_l)Z( ) c c )
n Zi\s p+bu-2s)
e(pfb(ufzs))zlzl(_%; v, v;1- %; e2cz, —€’2Cz)
+
p-bu-2s)
m-1]|u-1
B , [THTJ my/u
A N AT R C DYDY (‘l)k( L)
k=0 s=0
[[( i dospibe22 [ —ia(m-2K) +p+bu-29) —ia(m-2K)+ p+bu-29)
— e 1|~ IR |
e 2c

e—2cz’ —e‘zcz])/(—ia(m—Zk) +p+ b(u— 23))+ [@(ai(m—zk)+p+b(u—25))z

=l

Fl[_ai(m—Zk)+ p+b(u—23). ~ ai(m-2k +p+ b(u—Zs); 2oz _ -zcz]]/
2c 2c

—ia(m-2Kk) + p-bu-29)
2c ’

@i(Mm-2K +p+bu-29)+ ((-1)m elFiam-2l+p-b(u-29)z Fl[—

—ia(m-2k) + p-bu-2s)
—v,v;1- 5 @27, —ezcz]]/(—u'a(m—Zk)+ p-bu-2s9)+
c
(@(aé(wzk)+p_b(u_2s))zFl[_an’(m—2k)+ p—b(u—ZS); Cvviio ai(m-2Kk) + p—b(u—ZS);
2c 2c

e2¢2, —e‘zcz]]/(ai(m—Zk)Jr p- b(u—23))) meNt AueN*
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01.21.21.0413.01

-V V-, m
fepzsinm(az)cosh"(cz)tanhy(cz)cﬂz:: 27MeP?(1-2%%%)  (1+€°% ”[m)(1—mmod2)tanhv(02)cosh“(02)
p-cu 2
= [p_cﬂ 1(p 2) 2cz ZCZ) 2 m(l ZCZ)_V (1 2CZ)V_'u hV g,]ll lEJ 1 k
VY=, — | ——u+ 2|, e, —e +27 —-e +e tanh’(c2) cosh”(c2) (-1
1 2c Bole™#

k=0

K 2c c
1

(m)([e”Ter(pia(ka))zFl[—ia(m—2k)+ p—Cu; v E(M _“+2]; 22 _ezcz]]/
2

(—iamM-2K)+ p—-cu) +

[e(ai(rmz K+p) zJ'%
ai(m-2ky+p-cu

ai(m-2k)+p-cpu 1(ai(m-2Kk+p
2c 2

-+ 2); %%, —ezcz)]) /;imeN*
C

Involving cos, cosh and exp

Involving eP* cos(a z) cosh(b z)tanh'(c z)

01.21.21.0414.01

fepz cos(az) cosh(b2) tanh’(cz) dz =

e(—b—ia+p)zFl(_ —b-ia+p, Sy vl- —b-ia+p, e-2c2 _e—ZCZ)
o ) 5 Y % )
—(1-e72%%) " (1+e72°%) tanh’(c2) +
4 -b-ia+p
: -b+ia+ -b+ia+
e-briatp)z Fl(_ = p; v, v 1- - p; e 207 _e—ZCZ)
+
-b+ia+p
e(b—s‘a+p)2|:1(_ b‘“’”p; —y, v 1- b—x‘a+p; e2cz, _e—2cz) €(b+ia+p)2|:1(_ b+ia+p; —y, v 1- b+ﬁa+p; e2¢, _e—ZCz)
2c 2 2c
+
b-ia+p b+ia+p

Involving powers of cos, powers of cosh and exp

Involving e”* cos™(a z) cosh"(b z) tanh”(c 2)
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01.21.21.0415.01

u
fepz cos"(a2) cosh'(b2) tanh’(c2) dz==2""" (1+ e’zcz)v [ u ) (1-umod2) tanh’(c2)
2

m-1 i -
-5 (p-ia(m-2K) _p-iam-2b o, poiam2k).  oe, o

a 2cz)-"{iJ(m) ep-ia(m- 2[:1( ! 20, 620z, e cz)+

—e
o ' K p—ia(m-2k)
@i (M-2k+p)z Fl(_ aé<m;ik>+p; vyl ai(m;ik)+p; o2z _@-2cz) . o -
+2™(1+e7%°%) | m [(1-mmod2)
ai(m-2Kk +p >
l“;J E(p+b(u—25))z Fl(—w' — 11— M e*ZCZ _e—Zcz)
tanhV(CZ)(l—@_ZCZ)_V Z( ) 2¢c ' W 20 ) .
50 S p+bu-29
e(P—b(U—ZS))ZFl(_ D*D;UC*ZS); vyl p—b;uC—ZS); o207 _@—Zcz)
+
p—-bu-29
v V[%Ht_lj my(u s pib —ia(m-2K) +p+bu-29
-m-u -2c2 " — g2y (—i a(M-2K)+p+b (U-29) z _ .
2™ (14727 tanh’(c2) (1 - 2% Zz(k)(s)[[@g ,:l[ - '
k=0 s=0
—ia(m-2K) +p+bu-2y9
-v,v; 1- - - g202 —fZcz]]/(—ﬂ'a(m—Zk)+p+b(u—25))+
c
[e(aé(m—zk)+p+b(u—25))zFl[_ ai(m- 2k) -; P b(U— 25); -v,v;1— aim- 2k) _; T b(U— 25);
¢ c

€—2cz’ _‘E—ZCZ])/(ai (m- 2k) +p+ b(u —29)+ [e(—ia(m—zk)er—b(u—ZS))z

1[— —ia(m-2k) + p—b(u—ZS); s —ia(m-2k) + p—b(u—ZS); 2ez _6_202)]/
2c 2c
_ ai(m-2K+p-bu-29
(-ia(m-2k)+ p—b(u—zs))+[e(“”2k)”’b‘“ZS”ZFl[— 2p i
c

ai(m-2k)+ p-bu-2s
—v,v;1- i )Zp ( );e‘zcz, —c‘zcz)]/(ai(m—2k)+p—b(u—23))]+
c

1 e~ PPN p P _
-2 rmuepz(l_@ 2cz) (1+€ 2cz) Fl(__; v, vi1l-— e 2cz, —e 2cz
p 2c 2c

tanh’(c2)
(1-mmod?2)
1-umod2) /;meN* AueN*
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01.21.21.0416.01

f eP?cos™(az) cost'(c2) tanh’(c2) dz ==
p-cu

1 p -V V-l
(— —u+ 2); %7 —ezcz) +2M(1-¢?°%)  (1+¢%°?) " tanh’(c2) cos''(c2)

m
) (1 - mmod 2) tanh’(c 2) cosh*’(c 2)

2—m€p2(1_£2cz)_" (1+€202)"_F‘ ( m
2

[p—Cu
PV V= —
1 H 5
1% m _ —ia(m-2K) +p—-cu 1(p-ia(m-2Kk)
SR SN S ST |
k=0
1

(—iaM-2K)+p—-cu) +
ai(m-2k) +p-cu

ai(m-2Kk)+p—-cu l(ai(m-2K+p
> PV Y S 5[7 —,u+2]; e2°?, —ezcz))] /;meN*
c

(e(ai(m—zk)+p)z Fl[
Involving functions of the direct function, hyperboalic, trigonometric and a power functions

Involving powers of the direct function, hyperbolic, trigonometric and a power functions

Involving sin, sinh and power

Involving z" sin(a z) sinh(b z) tanh"(c z)

01.21.21.0417.01
n(-1ib-ia+cv it

1 ) \%
fz" sin(@z) sinh(b 2) tanh'(c2) dz == Zyzn! zi"e(b“a*“’)z( v )(1—vmod2)z —
2 “ n-j)!

b-ia+cv b-ia+cv b-ia+cv b-ia+cv
A +1,.., —
2c

oF LV +1; €| +
2 ”l( 2c 2c 2c ]

l%J n _1j b— ia 2CS_j_1zn—j
Z(—l)s(v) (_1)Ve(—s'a+b+2<:s)zz( ) (b—i +- )
s=0 S (n—])z

j=0
b-ia+2cs

2c

b-ia+2cs b-ia+2cs
+1, ...,

j+2Fj+1( 2¢ 1 ey 2c

b-ia+2c(v-9

n (-1 (b—ia+2cv-g) it
j+2Fj+l
2c

e(b—x‘ a+2c(v-9)z Z
=0 n-p!
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Involving powers of sin, powers of sinh and power

Involving z" sin™(a z) sinh"(b z) Tanh”(c z)
01.21.21.0418.01
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Involving cos, sinh and power
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Involving z" cos(a z)sinh(b z)tanh'(c z)

01.21.21.0419.01
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Involving powers of cos, powers of sinh and power

Involving z" cos™(az)sinh"(b z) tanh”(c z)
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Involving sin, cosh and power

Involving z" sin(a z) cosh(b z) tanh'(c z)
01.21.21.0421.01
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e
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2c 2c
—-ia(m-2kK)+bu-2i)+cv —-ia(m-2k)+bu-2i)+cv
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—ia(m-2k)+2cs+bu-2i)
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—-ia(m-2k)+bu-2i)+2c(v—-9)
5 +1; _ezcz) +
c

n (_1(ai(m_ T —j-1 n—j
(B—%imn ive(aé(m—zk)+b(u—2i)+cv)z[\\f](l_vmodz)z( Dl (@i(m 2k)+b(ltl 2i)+cv) z"
2 j=0 (n- J)'

ia(m-2k)+bu-2i)+cv ia(m-2k)+bu-2i)+cv
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j+2 J+1[ 2¢ 2¢
ia(m-2K)+bu-2i)+cv ia(m-2k)+bu-2i)+cv
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2c 2c

n (1) (@i(m-2K) +2cs+bu—2i) "t A

[ij (-1 ( Z) [(— 1)Y elai(m-2kszesibu-2z
s=0

j=0 (n_j)!

ia(m-2Kk) +2cs+b(u-2i) ia(m-2Kk)+2cs+bu-2i)
j+2 j+l(

2c 2c
ia(m-2k)+2cs+bu-2i)
\'A +1, ...,
2c
ia(m—2k)+2cs+ b(U—2i) +1 —EZCZ +e(ai(rrk2k)+b(u—2i)+20(v—s))z
2c
n (-1 @i(m-2K) +bu-2i)+2cv-=g) i
Z _ j+2Fj+1
j=0 (n_J)!
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2c 2c

1 —ezcz]] /ineNAmeNt AueN" AveN*

Involving cos, cosh and power

Involving z" cos(a z) cosh(b z)tanh'(c z)
01.21.21.0423.01
n (-Di(b-ia+cv)y Ttz

1 ) Y
fz” cos(@az) cosh(bz) tanh’(c2) dz == 2 nt| e(b‘”a”c")z[ v ](1—vmod 2)2 _
2 0 (n—j)!
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2 o
s(V v (—iatb+2c9z (-1’ (b-ia+2cy zv

Zo<-1>(sJ[<-l) drzeszy

.

j=0 (n_j)!
b-ia+2cs b-ia+2cs b-ia+2cs b-ia+2cs
j+2F et > Y 5 ,V; 5 +1, ..., e +1 —e2°7| +
c c c c
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€ Z j+2F 1| —————..

j=0 (n-j! 2c
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2
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2c 2c 2c
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s Y j+20j+1 2 [IEERR}
=0 0 (n=)! c
-b-ia+2cs -b-ia+2cs -b-ia+2cs
LV +1, .., — 4+ 1 €27+
2c 2c 2c

n(-Di(-b-ia+2cv-9) I —b-ia+2c(Vv-9
j+2 j+1[

et a-b-2cs+2cv)z Z
) (n-p! 2c

A +1, ...,
2c 2c 2c
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, v n (1) (~b+ia+cv) "t -b+ia+cv
ive(—b+za+cv)z(v](1_Vm0d2)z( ) ( - ) j+2Fj+1[
2 i (n-j! 2c
-b+ia+cv -b+ia+cv -b+ia+cv
: +1,.., —————— +1 -2+
2c 2c 2c
1z n (-1)i (-b+ia+2cs A -b+ia+2cs
Z(_l)s v (_1)ve(ta—b+2cs)zz - F
S . j+27j+1 sy
=0 j=0 (n=J! 2c
-b+ia+2cs -b+ia+2cs -b+ia+2cs )
V +1, . +1; _6202 +@(za—b—2cs+2cv)z
2c 2c 2c
n_ (=1 (—b+z7;51+2c(v—s))"j"lz"*j -b+ia+2c(v-9) -b+ia+2c(v-9)
- jr2Fje1 ,
(n-pn! 2c 2c

i=0

_ -b+ia+2c(v-9

-b+ia+2c(v—-9)

+1; _eZt:z]] ineNAveN*

Vv, +1, ...,
2c 2c
Involving powers of cos, powers of cosh and power
Involving z" cos™(az)cosh(c z)tanh"(c z)
01.21.21.0424.01
m u
f 7' cos"(az) cosh'(b2) tanh"(c2) dz= 2" { m ]( u ] (1-mmod2) (1-umod?2)
2 2
(-1 2+l n (—l)j 2-i-1 i1 -
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j=0 -
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[ v +1,..., — +1; —e2°2]+
2c 2c 2c 2c
v-1 i i
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c c
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2c 2c 2c 2c
v n (1) (cv-b(u-2k) A cv—bu-2Kk)
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—ia(m-2K)+bu-2i)+2c(v-9)
+1; —ezu] +

2c
n o~ (ai(m-— —2i =11 n-j
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j+2Fj+l( y eeey , Vv,
2c 2c
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e(_iamzk)_b(u_Zi)+20(v_S))ZZ”:(—1)J(—ua(m—2k)—b(u—2|)+20(v—s)) )

j=0 (n_j)!




http: //functions.wolfram.com 218
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c
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j+2 j+l(

2c 2c
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—ezcz]] /ineNAmeNt AueN" AveN*

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) tanh'(c z)
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01.21.21.0425.01
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e(*b—iaﬂhcv}zz( D'(-b-ia+p+cy 2 o ( b-ia+p+cv
. j+27j+1 1 e
=0 (n-p! 2c
-b-ia+p+cv  -b-ia+p+cv -b-ia+p+cv
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Involving cos, cosh, exp and power
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Involving powers of cos, powers of cosh, exp and power
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ia(m-2k) +p+bu-2i)+2c(v-9 ia(m-2k +p+bu-2i)+2c(v-9 1
, Vv, +4,
2c 2c
ia(m-2k + p+bu-2i)+2c(v-9
+1 _ezcz) +
2c
n o1 _ _ _ i —J-1 n-j
iv@(_ia(m_Zka_b(u_Zi)ﬂv)Z[\\/I)(l—VmOdZ)Z( ) (-ia(m-2k +p b(U 2i)+cv) z"
2 j=0 (n_J)!

—ia(m-2k) + p-bu-2i)+cv
A

—ia(m-2k) +p-bu-2i)+cv
j+2Fj+1( 1 ey
2c 2c
—ia(m-2k) + p-b@u-2i)+cv —ia(m-2Kk)+ p-bu-2i)+cv
+1, ..., 5 +1; 2%+
c

2c

n 1 . .
(1)) (~ia(m-2k + p+2cs—bu-2i) ™"

(_1)v e(—ia(rrkzk)+p+2(:$b(u—2i))zZ :
j=0 (n - J)'

2,
S
DD (1)
» —ia(m-2Kk + p+2cs—bu-2i)
z' ])j+2Fj+l[ 2¢

—ia(m-2Kk) + p+2cs—b(u-2i)
+1

—ia(m-2K + p+2cs—b(u-2i)
A )
2c 2c
_ia(m_Zk)-'- p+ZCS—b(U—2i) +1 _€2cz +e(—x‘a(m—2k)+p—b(u—2i)+20(v—s))z
) 2c ;
n 1 ) . )
— (-} (mia(m=-2K) + p-bU-2)+2c(v-9)" " 21 |, oF 1
jzo(n_J)!
—ia(m-2K)+ p-bUu-2i)+2c(v-9) —ia(m-2K)+ p-bUu-2i)+2c(v-9)
2c 2c
—ia(m-2Kk) + p-bu-2i)+2c(v-9
v, +1, ...,
2c
—ia(m-2K)+p-bUu-2i)+2c(v—-19)
P +1;—e2”]]+
2c
n o1 A _ 9 =i=1 n-j
l-ve(ai(m—Zk)+p—b(u—2i)+cv)z[\\f)(l_vmodz)z( D' @i(m-2k) +p b.(u 2i)+cv) T
2 =0 (n-p!

ia(m-2k)+ p-b@u-2i)+cv
A

. ia(m-2k) + p-b@u-2i)+cv
j+2 ]+l( 2¢ FRERS] 2¢
ia(m-2k)+p-bu-2i)+cv ia(m-2k) +p-bu-2i)+cv
+1, ..., +1; €% +
2c 2c
7] v | o _ -
Z(—l)s( ) (—1)Ve<aﬁ(w2k>+P+2°9b<“-2'>)ZZ — (-1 (@i(m-2k) + p+2cs—bu-2i) 7™
0 s i (n=D!
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) ia(m-2k)+p+2cs—bu-2i) ia(m-2k)+p+2cs—bu-2i)
Zn_l)j+2Fj+l[ Ve ,
2c 2c
ia(m-2k) +p+2cs—bu-2i) ia(m-2K +p+2cs—bu-2i)
V; +1 +

2c 2c

n
_6202] + @i (M-2K+p-bU-2i)+2c(v-9)z Z

j=0 (n_ J)'

(-1 @i(m-2k +p-bu-2i)+

) ) ta(m-2k)+ p-bu-2i)+2c(v-9
2c(v—yg) "t i )i+2FJ+1( P s

2c
ia(m-2Kk) +p-bu-2i)+2c(v-9 ia(m-2k) + p-bu-2i)+2c(v-9 1
A +1,
2c 2c
ia(m-2k +p-bu-2i)+2c(v-9 L
. + 4
2c

—ezcz]] /ineNAmeNt AueN" AveN?t

Definite integration

For thedirect function itself

01.21.21.0009.01

b
f tanh(t) d't == log(cosh(b)) — log(cosh(a))

a

Involving related functions

01.21.21.0010.01

00 Ve
f e ttanh(t)dt=—-1
0 2

01.21.21.0011.01

f tettanh(t) dt=2C-1
0

01.21.21.0012.01
f tPettanh(t)dt=— -2
0 8

01.21.21.0013.01

w0 ¢~ tanh(t) 1 3
f ——dt==—log(4) + 2 Iog(l“(—)) -2 Iog(r(—])
0 t 4 4

Summation

Finite summation

01.21.23.0001.01
n

1 a 1 a
Z — tanh(—) == 2coth(2a) — -~ coth(—n)
o 2¢ ok 2 2
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01.21.23.0002.01

n-1 ) ik 5 in
Ztanh — 4z ::coth(zn+7)n2—n2+n/;neN*
k=0

Infinite summation
01.21.23.0003.01

tanh( Z—Zk)

= 1
Z - coth(z) — —
a2 z

01.21.23.0004.01

S tanhz(i) 1 1
) 2 - -
;‘ o == csch™(2) + 3 2

Representations through more general functions

Through hypergeometric functions

01.21.26.0007.01
[ 1 iz iz 1 3 iz iz 3]

tanh(z) = I, - - —4+————,—+—=1

2 2 ' x 22 ax 2

47+

Brychkov Yu.A. (2005)

Through other functions

Involving Jacobi functions
01.21.26.0001.01

Ve

tanh(2) == —i cs(— -iz

2

0)
01.21.26.0002.01

}

01.21.26.0003.01
tanh(2) == —i sc(i z| 0)

ni
tanh(2) == —ns(— -z
2

01.21.26.0004.01
tanh(2) == sn(z| 1)
Involving Mathieu functions

01.21.26.0005.01

i MathieuS(a, 0, i 2)
tanh(vVa z) = -
( ) MathieuC(a, 0, i 2)

01.21.26.0006.01
i MathieuCPrime(a, 0, i 2)
tanh(v'a ) =
MathieuSPrime(a, 0, i 2)
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Representations through equivalent functions

With inverse function
01.21.27.0001.01
tanh(tanh"l(z)) =z
01.21.27.0002.01
1+2"-(1-2"
tanh(ntanh’l(z)) = w /;neN*
A+2"+@1-2"
01.21.27.0003.02
1 m n b n
tanh “(tanh(2)) == z/; — E <Im(2) < E \/ (Im(z) == _E /\ Re(z) > 0) \/ (Im(z) = E /\ Re(2) < O)

01.21.27.0081.01

3 T 3 Ve
tanh™(tanh(2)) == [, —— < -— Im(z) == —— R 0\/Im(2=-- R 0
anh ~(tanh(2)) ==z+7i/ > <Im(2) < > \/ (2 > /\ 2 > \/ (2) > /\ 2 <

01.21.27.0082.01
b4 3n s 3n
tanh™(tanh(2)) = z— i /; — < 1Im —\/Im@=-/\R 0\/Im@2=—/\R 0
(tanh@) =z-7if; ~ <Im@ < —\/Im@ =~ /\Re2 > 0\/ Im2 = — /\ Ret2) <

01.21.27.0083.01
tanh *(tanh(2)) = z- ni k /;

(kﬂ—g<Im(z)<;rk+g\/lm(z)::kn—g/\Re(z)>O\/lm(z)::ﬂk+g/\Re(z)<O]/\keZ

01.21.27.0004.01

1 1 Im@| =i | 2|2 iz 1
tanh™ (tanh(2)) ==z+m{— - —J - —(1+(—1) T2 T2 )H(Re(Z)) h—-=-¢Z
2 n 2 T 2
01.21.27.0084.01
. n-2iz
6 2 €z
tanh (tanh(2)) = { z— i {z'mz(f'”J 22 7 \Re <0
z-ni {2'2(;“@ True

With related functions

Involving exp

01.21.27.0005.01

et—e?
tanh(2) =

e‘+e?

01.21.27.0006.01

tanh(2) = -1

e 2741

Involving sin
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01.21.27.0007.01
iSin(i 2)
tanh(z) == — —
sd;—na
01.21.27.0008.01
iSin(i 2)
tanh(z) == - ———
sun( +i2)
01.21.27.0009.01
isin(i 2 bd
tanh(z) == - ——  /; Im(2)| < =
Y 2
1-sn%(i2
01.21.27.0010.01

isin(iz lng [mgH,m,iJ
tanhd = - ———— (-0l (1- {1+ 0l ora)
1-sin’(i 2)
01.21.27.0011.01
) sin(i 2)
tanh®(2) ==
sin?(i2) -
I nvolving cos

01.21.27.0012.01

i co E_”Z)
tah@z) = - ——= "

Cos(i 2)
01.21.27.0013.01
. Ve .
i cos(z +i2)
tanh(z) ==
CoS(i 2)

01.21.27.0014.01

\/7 vV COSz(u 2) -

tanh(2) == oo / [Im(2)| < E
1Z

01.21.27.0015.01

\/—22 \/1—cosz(iz)
tanh(2) = — HIm@)| <n
z cos(i 2)

01.21.27.0016.01

iV 1-cos(i2)

tanh(z) == W /;0<Im@<n
l

01.21.27.0017.01

| V l - Sz | Im(2) Im(2 Im(2)
tanh(z) = — % (- 1){‘%J (1 - [1 (- 1){%H‘¥J) 6(— Re(z)))
14

01.21.27.0018.01

cos(iz)—-1
tanh?(2) == wsta-1
Cos2(i 2)
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Involving tan

01.21.27.0019.01
tanh(2) == —itan(i 2)

01.21.27.0020.01
tanh(i 2) == i tan(2)
I nvolving cot
01.21.27.0021.01

Ve
tanh(z) == —i cot(— —i z)
2
01.21.27.0022.01
Vs
tanh(z) == n'cot(— +1i z)
2
01.21.27.0023.01

tanh(z) == —

cot(i 2

Involving csc

01.21.27.0024.01
. m .
i csc(z -i2
tanh(z) == —
csCi 2)
01.21.27.0025.01
. n .
i CSC(E +i2)
tanh(z) == —
csci 2)

01.21.27.0026.01

T
tanh(z) == ezcsc(— —:zz)— 1
2

01.21.27.0027.01

T
tanh(z) =1-¢7* C$(§ —i

01.21.27.0028.01

1
tanh(z) ==

z

01.21.27.0029.01

tanh(2) =

Vesc2(iz) -1

01.21.27.0030.01

tanh(z2) ==z | ——

csc(iz) -1

1-csc(i2)

Ve
/;0<Im2 < —
2



http: //functions.wolfram.com 251

01.21.27.0031.01
i 2Im@@) Im2 1| |1 Im@ Im2 Im2
tah@=-—— -l (1 - (1 + (—1){T‘EHE‘TJ) (- Re(z))) (1 - (1 + (—1)[TH‘TJ) G(Re(z)))
Vesc2(iz) -1
01.21.27.0032.01

tanh’(2) == ——
1-csc2(i 2)

01.21.27.0033.01

tanh?(2) == 1 — cscz(g —i z)

Involving sec
01.21.27.0034.01
i Sec(i 2)
tanh(z) == - ——
sec(Z - i 2)
2
01.21.27.0035.01
i Sec(i 2)
tanh(z) ==

sec(%ﬂzz)

01.21.27.0036.01
tanh(2) == 1 — e"? sec(i 2)

01.21.27.0037.01
tanh(z) == e*sec(iz) — 1

01.21.27.0038.01
2
tanh() == —— YV 1-sec?(i2) /;Im@ %0
z

01.21.27.0039.01

tanh(z) == i \ sec®(iz) - 1 /;O<Im(z)<g

01.21.27.0040.01

tanh(z) == ———— \ sec?(i2 - 1 /; |Im(2)] < g
z

01.21.27.0041.01
21m(2) Im(2) Im(2) Imiz 1 1 Im@2

tanh(z) == —i \ sec®(iz) - 1 (—1)[‘TJ (1 - [1 + (- 1){TH‘TJ) 6(— Re(z))) (1 - [1 + (—1){T‘EHE‘TJ) 9(Re(z)))

01.21.27.0042.01
tanh’(2) = 1 - secX(i 2)

Involving sinh

01.21.27.0043.01
isinh(2)
tanh(z) == .
smh(; - z)
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01.21.27.0044.01

isinh(2)
tanh(z) == .
smh(; + z)
01.21.27.0045.01
sinh(2) n
tanh(z2) == —— /; Im(2)| < >
Si nh2(z) +1

01.21.27.0046.01

sinh(2) a2 | |2
tanh(z) = —— (-1l = "2 (1—(1+(—1) ERRP1 M Z)O(Re(z)))
1+sjnh2(z)

01.21.27.0047.01
snh?(2)
tanh?(2) == -
sinh®(2) + 1

I nvolving cosh

01.21.27.0048.01

n'COSh(%i - z)
tanh(z) == ———~
cosh(z)

01.21.27.0049.01

u’cosh(%" + z)
tanh(z) == - ——~
cosh(2)

01.21.27.0050.01

\/—22 \/ 1 - cosh?’(2)
tanh(z) = — Iim@)| <7
zcosh(2)

01.21.27.0051.01

iV 1-cosh’(2)
tanh(2) == —— /; 0<Im(@ <«
cosh(2)
01.21.27.0052.01

\/; \/coshz(z)—l /

z cosh(2)

Ve
tanh(z) == ;Im(2)] < 5

01.21.27.0053.01

\/; V COShZ(Z)—l Vmﬂ*lJ Vm(z) 1J+[7|mﬂ 1
=Dt~ (1—((—1)

2 T2 P ’EJ + 1) Q(Re(z)))
z cosh(2)

tanh(2) ==

01.21.27.0054.01

5 coshz(z) -1
tanh*(z) == —————
coshz(z)

I nvolving coth
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01.21.27.0055.01

T
tanh(z) == —coth(? - z)

01.21.27.0056.01

i
tanh(z) == coth(? + z)

01.21.27.0057.01

ni
tanh(z) == coth(z— ?)

01.21.27.0058.01

tanh(z) ==
coth(2)

01.21.27.0059.01
2coth(§)
tanh(z) == 2—Z
coth (5) +1
01.21.27.0060.01

i
—+

tanh( z) == coth(2)
2

01.21.27.0061.01

ni
tanh(? - z) == —coth(2)

01.21.27.0062.01
tanh(z) == 2 coth(2 2) — coth(2)

Involving csch
01.21.27.0063.01
i csch(% - z)
tanh(z) ==
csch(z)
01.21.27.0064.01
écsch(’%‘ + z)
tanh(z) ==
csch(z)

01.21.27.0065.01

i
tanh(z) ==1-ie™® csch(? - )

01.21.27.0066.01

i
tanh(2) == i &* csch(? - z) -1

01.21.27.0067.01

Z 1
tanh(2) = /iRe(2) 0

1+ cschz(z)
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01.21.27.0068.01

tanh?(2) ==
cschz(z) +1

01.21.27.0069.01

i
tanh?(2) == cschz[? - z] +1

Involving sech

01.21.27.0070.01

i sech(2)
tanh(z) = -
Sech(”z—E - z)
01.21.27.0071.01
i sech(2)
tanh(2) = — :
sech(% + z)

01.21.27.0072.01
tanh(z) == 1 — e ?sech(2)

01.21.27.0073.01
tanh(z) == e*sech(2) — 1

01.21.27.0074.01
22 2
tanh(z) == —— YV 1-sech”(2) /; Re(2) + 0
z
01.21.27.0075.01
/e
tanh(2) =i \ sech®@ -1 /;0<Im(2) < >

01.21.27.0076.01
2 5 n
tanh(z) = ~ = see’2 ~ 1/ Imia) <
z

01.21.27.0077.01
2Im(2) Im(2) Im(2) Imz 1 1 Im(2)

tanh(z) = —i \ sech®@® - 1 (- 1){‘TJ (1 - (1 + (—1)lTH‘TJ) 9(—Re(z))) (1 - (1 + (—1)lT‘EHE‘TJ) H(Re(z)))
01.21.27.0078.01
tanh?(2) == 1 — sech®(2)

Involving trigonometric and hyperbolic functions

01.21.27.0079.01

sinh(2)
tanh(z) ==

cosh(2)

01.21.27.0080.01
tanh(z) — coth(z) == —2 csch(2 2)

Inequalities



http: //functions.wolfram.com 255

01.21.29.0001.01
tanh(x) < x/; x>0AxeR

01.21.29.0002.01
[tanh(x)] <1/; xeR

Theorems

Solution of the associated Camassa-Holm equation

The function p(x, t) = (h+ %)tanhz[ [T+ hiz (X + ht)L)] — & is a solution of the associated Camassa-Holm

equation
dpx 1) gp 9 (L Plaext) 1o,
== X, — | — X, - - - X, .
Py (p(x, 1) I 4D( ) ot 2(p( )

History

—L'Abbe Sauri (1774)
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