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Notations

Traditional name

Hyperbolic cosecant

Traditional notation

csch(2)

Mathematica StandardForm notation

Csch[z]

Primary definition
01.23.02.0001.01

C&h(z) == ==

Specific values

Specialized values

01.23.03.0001.01
cschirim =&/, meZ

01.23.03.0002.01

1
csch(m‘[; + m)) =-1)"/meZ

Values at fixed points

01.23.03.0003.01
csch(0) == &

01.23.03.0004.01

csch(%) =-i(V2 + \/E)

01.23.03.0005.01

ni 1
csch(—] =(zZ+167+16),
12
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01.23.03.0006.01
ni
csch[—) =—i (1+ vV 5 )
10
01.23.03.0007.01

ﬂi ) 1
csch[ﬁ) =(zZ+127+ 16),

01.23.03.0008.01

i 4\3/7
CSCh[_) 43 43
—(—1—1’\/?) +(—1+u’\/§)
01.23.03.0009.01

csch(g) = (232+362+967 +64)

01.23.03.0010.01
i 2 \/9 -1
csch[_) S S
-1+ (-1)2°

01.23.03.0011.01
csch[g) =-i [2(2+V2)

01.23.03.0012.01
7Tl. 1
csch[g) =(z7+87+ 8)3
01.23.03.0013.01
i 2v-1
csch(_) A
—1++v-1

01.23.03.0014.01

csch[%i):z 24/ —4iV7 +

ivr 3v2l
+
2

VT 3vz  2V7 (-i+V3)
2

2
3] iv7 3421
7+ \/2—+ >

(2+2iV3)J7 +2i(i+V3) 7+

01.23.03.0015.01
i -
csch(?] = (z 72 +567 + 1122 +64),"
01.23.03.0016.01
ni 2v-1
)= ————

-1+ (-1
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01.23.03.0017.01

01.23.03.0018.01

i 2
(%)= 21 2
5 Vs

01.23.03.0019.01

ﬂi i -1
csch[g) =(z57+207+ 16)3

01.23.03.0020.01

2ni 22
csch(—)::
—\B/—l—zf 3 +\3/—1+i\/3

01.23.03.0021.01
2ni -
csch(?) (232 +367 +962 +64),

01.23.03.0022.01
2ni 2(-1)°
csch( ) =
—1+ (-1

9

01.23.03.0023.01
i
csch(?) V7

01.23.03.0024.01

2ni
csch[—)::
7
iv7  3v21 iv7  3vV21
—(12i22/3\/37—21m/§)/ 2023756 1-3iV3 +4«/737—T—T _oNVT A7+ —+—
iv7  3vV21 23
2ivV2l J7+ + +¢(14-m/7—3«/21) \3/14+m/7+3x/21 +

V3 (14-iVT -3V2L )TV 14+iVT +3V2L 420V 14-iVT ~3V2L (14+iVT +3V2)

01.23.03.0025.01

27i _
csch[;) ~(z72+567 +1127 +64),

01.23.03.0026.01

27 2(=1)%"
csch(_) 2
7 -1+ (DY
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01.23.03.0027.01
3ni
2 (5 -1
10
01.23.03.0028.01

7TE ) -1
csch(?) =(zZ+127+ 16),

01.23.03.0029.01

i 2i
csch[_) L

3/ Vs

01.23.03.0030.01

3ni 2i

csch(_) o
8
2+ \/?

01.23.03.0031.01

csch[?) —(z2+87+8)

01.23.03.0032.01

3ri 2(-1)%8
csch[—) =
—1+(-1%

01.23.03.0034.01

.
csch(g) (257 +202 +16),

01.23.03.0035.01
S5ni

csch[—] (V6 -V2)
12
01.23.03.0036.01
csch[ﬂ) ~(z2+162+16)
12

01.23.03.0037.01

csch[?) - —(6 223 7-21iV3 )/

iR 1-3iV3 +«/?(u'+\/§) 3 L a7 37+ 5

Via-2iv3 (-2 14-0V7 -3V2 +(-i+V3)V 144iVT 32T




http: //functions.wolfram.com

01.23.03.0038.01

i ] -1
csch[T) =(z72+567 +1127 +64),

01.23.03.0039.01

3ni 2(-1)%7
()

7 -1+ (=D¥"

01.23.03.0040.01
csch(ﬂ) 4“3/?
V-14iV3 (—u‘+x/?)+\/3 ~1-iV3 (i+V3)

9
01.23.03.0041.01

s
Csch[g): (2325 +367 +962 +64),

01.23.03.0042.01

4ni 2(-1*°
s =

9 —1+(-1)%°
01.23.03.0043.01
e
C&:h(—) =i
2
01.23.03.0044.01
5ri 4iN2
cschl — [ = -
9 3

“14iV3 (-i+V3 )4V 1-iV3 (i+V3)
01.23.03.0045.01

6o
Csch[g]: (232+367+967 +64),

01.23.03.0046.01

5ri 2(-1)%°
(3
14V -1

01.23.03.0047.01

csch[?) - —[6 223 7-21iV3 )/

i 22370y 1-3: V3 VT (i+V3) ¢ - 5 AT J7+- 5

Vi14-22iv3 [—2m3/14—a'\/_—3x/ﬁ +(—i+«/§)x714+ﬁx/7+3«/ﬁ)

01.23.03.0048.01

Ari _
csch(?) =(z72+567 +1127 + 64)31
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01.23.03.0049.01
4ri 2(-1¥7
csch[_) e
7 14v-1

01.23.03.0050.01
Tni
csch(z)zz ~i(VE -2

01.23.03.0051.01
Tni

csch(z) =(z72+167+ 16);1

01.23.03.0052.01

3ni _
csch[—) =(z52+207+ 16)1l
5
01.23.03.0054.01
5ni 2i
Cg:h T = -
2+ \/?
01.23.03.0055.01
5ni _
cschf — [=(zZ+87+ 8)1l
8
01.23.03.0056.01
57i 2(-1)%8
oschl — |=-———
8 14v-1
01.23.03.0057.01
2ni 2i
csoh[_) L
3 V3

01.23.03.0058.01
Tri
CSCh(E) == —i (\/E - 1)

01.23.03.0059.01

o
csch(ﬂ) —(z2+122+16)"
10
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01.23.03.0060.01

iv7  3v21 iv7  3vV21
—(12i22/3\/37—21m/?)/ 2023756 1-3ivV3 +47T 17— _oNVT A7+ . -

2

iv7  3V21

2/3
2ivV21 J 7+ + +u'(l4—i\/7—3\/21) Via+iV7 +3V2 +

«/?(14—m/7—3\/21)2/3\3/14+L:«/7+3«/21 1 2iN 14— iNT -3V 21 (14er'\/7+3\/21)2/3

01.23.03.0061.01

I
csch[;) = (272 +567 + 11272 +64),

01.23.03.0062.01
5ni 2(-1)%7
cschl — = ————
7 1+ (-1)%

01.23.03.0063.01
3ni

csch[—)::—\/?i
4
01.23.03.0064.01
7ri 2v2
exi{ )=
—\3/—l—i 3 +\3/—1+i«/§

01.23.03.0065.01

.
csch[g)zz (232 +367 +962 +64),

01.23.03.0066.01
Tri 2(-1)"°
csch( ) -
1+ (-1)°°
01.23.03.0067.01
2

csch(?) =—-i |2+ E

01.23.03.0068.01

L ) -1
csch[?) =(z57+207 +16),

01.23.03.0069.01

S5ni
cschl — | =-2i
6
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01.23.03.0070.01

6ri

csch(T) = 24/ —-4iV7 +

VT avar  2V7 (-i+V3) iV7  3val
- - — +
2

2
3] iv7 3y 21
7+ ‘/2—+ >

(2+2i\/§)37 +2i(i+\/§)37+

01.23.03.0071.01

6
csch(;) —(z72+562+1127 +64),

01.23.03.0072.01
6ri 2(=1)%
csch( ) =
1+ (=157

7

01.23.03.0073.01
i
CSCh(?) == —i 2(2+ \/?)

01.23.03.0074.01

csch[%) =(z7+87+ 8);l

01.23.03.0075.01

Tri 2(-1)78
csch[_) B
8 1+(-1¥*

01.23.03.0076.01
8ri ) 4 \3/7
(-1-iv3) s (c1rivE)”

01.23.03.0077.01

8ri
csch(g)zz (2325 +367 +962 +64)

01.23.03.0078.01
8ri 2(-1)8°
csch( )

1+(=17"°

9

01.23.03.0079.01
9ri
C&:h(?) = —i (1+ \/;)

01.23.03.0080.01
9ni

csch(?) =(zZ+127+ 16);1
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01.23.03.0081.01

= )-E 2

01.23.03.0082.01

117 ) =
csch[ g |=(2+162+19],

01.23.03.0083.01
csch(n i) ==

01.23.03.0084.01

137i
csch( 5 )::2L7 2+v3

01.23.03.0085.01

137
csch( 1;”) ~(z2+162+16),

01.23.03.0086.01
11ni
csch( )zzi(l+\/5)
10
01.23.03.0087.01

11ri ' )
csch[ — |=(2+122 119,

01.23.03.0088.01

107 avz
i e
(-1-iV3) - (-1+iV3)
01.23.03.0089.01

107
csch( 9”):: (z32+362+962 +64)

4/3

01.23.03.0090.01
107 2(-1)%°
csch( ) =
9 1+(=17°

01.23.03.0091.01

Ori

csch(?)::zi 2(2+\/7)

01.23.03.0092.01

csch[%) =(z7+82+ 8);l

01.23.03.0093.01

97i 2(-1)78
csch( ) = —
1+(=1)%

8
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10

01.23.03.0094.01

i 27 (-i+V3
(2+2i\/§)37— \/7—3\/22_1 + ( ) +2(1—12\/§)37+
37+i\/27+3\/22_1

01.23.03.0095.01

o
csch(;) —(z72+562+1127 +64),

01.23.03.0096.01

8ri 2(=1)%7
csch( ) =
1+ (=17

7

01.23.03.0097.01
Tri
cschl — | == 21
6
01.23.03.0098.01
6ri 2
cschl — =i |2+ —
S Vs
01.23.03.0099.01

-
csch(g) (257 +202 +16),

01.23.03.0100.01
[1l7ri) 2v2
9 N 3 3
V-1-iv3 —V-14iv3
01.23.03.0101.01

1ri -1
csch[ S ):: (z32+367 +967 +64),

01.23.03.0102.01
17 2(-1)7°
csch[ ) =
9 1+(-1)°%°

01.23.03.0103.01

5ni
csch[—) =vV2i
4

+

iv7  3va2l

2
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01.23.03.0104.01
Omi
cschf — [ =
7

iV 3vV21 iv7  3vV21
(12;222/3\/37-2”\/?)/ 2023756 1-3ivV3 +4v7 3 T N7 J 7+ .

iv7  3va21l

+

2/3
2iV2l J 7+ +i(14-iV7 -3V21) Via+iVT +3v20 +

«/3(14—:zx/_—3x/ﬁ)2/3\3/14+u«/7+3x/ﬁ +2iV 14-iVT -3v21 (14+zr«/7+3x/ﬁ)2/3

01.23.03.0105.01
Ini -
csch[T) = (272 +567 + 11272 +64),
01.23.03.0106.01
oriy 2=
s —) = ———
7 1+(-1)%

01.23.03.0107.01
13ni
csch( — )n(\/g—l)

01.23.03.0108.01

137TE ) 1
csch( n ) =(zZ+127+ 16)2

01.23.03.0109.01

4ri 2i
csch[—) = —

3) v
01.23.03.0110.01
1ri 2i
csch( =
8
2+ \/?

01.23.03.0111.01

1ni
osc 8”):(2;z4+822+8)j

01.23.03.0112.01
17i 2(-1)°8
csch( )

8 1+v-1

01.23.03.0113.01
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01.23.03.0114.01

L ) -1
csch[?) =(z57+207 +16),

01.23.03.0115.01

() itE )

01.23.03.0116.01

17ni
csch( =@z r162 1)
12

01.23.03.0117.01

csch(lo7”)== [622/3\/3 7-21iV3 )/

2PN 1-3iVE +VT (i+V3) To— e S iaNT T —

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

01.23.03.0118.01
107i

csch( )::(2;725+5624+11222+64);1

01.23.03.0119.01
107 2=
csch( )

7 1+4v-1
01.23.03.0120.01
137i 4iN2
csch( ) =
9 3

-1+iV3 (—1i+\/§)+\/3 -1-iV3 (i+\/§)

01.23.03.0121.01
1371i

csch( )::(2;325+36z4+9622+64);1
01.23.03.0122.01

137 2(=1)%°
csch( )

9 14V -1
01.23.03.0123.01
3ri
csch(—) =i
2
01.23.03.0124.01
147i 4iN2
csch( ) =
9 3

-1+iV3 (—u‘+\/§)+\/3 -1-iV3 (i+\/§)
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01.23.03.0125.01

14rni _
csch[ )::(2;326+3624+9622+64)41
01.23.03.0126.01
14ri 2(-1*°
csch( ) = -
9 —1+(-1%°

01.23.03.0127.01

csch[117”)== (622/3\/3 7-21iV3 )/

iR 7 1-3iV3 +x/7(u'+x/§) 37—7—— -5 4T 37+ >

V1a-2iv3 (-2iV14-V7 -3V2 +(-i+V3)V 144iVT 3V

01.23.03.0128.01

117i _
csch[ )::(2;726+56z4+11222+64)41
01.23.03.0129.01
1lri 2(-1)%7
csch( ) = -
7 1+ (=1)%7

01.23.03.0130.01

() e )

01.23.03.0131.01

197i
csch[ 1’2”) ~(z7+167+16);"

01.23.03.0132.01

01.23.03.0133.01
8ni -
csch(?) — (257 +202 +16),

01.23.03.0134.01
13ni 2i
csch

8
2+\/?

01.23.03.0135.01

13ni
C=@ ez )

oo
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14

01.23.03.0136.01
137 2(-1)%8
csch( )
8 —1+(-1%

01.23.03.0137.01

S5ni 2i
cschl — | = —
01.23.03.0138.01
17ni
ot 224) (5 -1)

01.23.03.0139.01

177TE ) =
csch( m ) =(zZ+127+ 16)2

01.23.03.0140.01

1273
csch( ) =
7

iv7  3v21 iv7  3vV21
(12122/3\/37—21m/§)/ 2023756 1_3iy3 +4v7 3 T _oNVT 47+ 2+ -

2

ivV7  3V21

+

2ivV21 37+

+i(14-iV7 -3V21 )2/3\3/14+m/7+3«/21 +

\/3(14-m/_-3x/ﬁ)2/3\3/14+m/7+3x/ﬁ +2m714—m/—-3\/Z (14+E~\/7+3\/Z)%

01.23.03.0141.01

12ni
csch[ 7’”):(2;7z6+56z4+11222+e4);1

01.23.03.0142.01
127 2(-1%"
csch( )
7 ~1+ (=17

01.23.03.0143.01

01.23.03.0144.01

csch( 167 ) _ 2 \7?
° Vo1-iv3 N -1+iv3
01.23.03.0145.01

167
csch[ gm):: (z32+362+962+64),
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01.23.03.0146.01
167 2(-1)°
csch( )
9 —1+(-1*°

01.23.03.0147.01

01.23.03.0148.01

ors
csch(g) (257 +202 +16),

01.23.03.0149.01
11xi
csch[ ) =2i
6

01.23.03.0150.01

137i
7

csch[ )::24/ 4iN7T -

VT avar 2V7 (-i+V3) iV7 3val
- + +
2

2
37+E~\/7+3\/Z

2 2

(2+2iV3) I 7-

+2(1—i\/§) 47+

01.23.03.0151.01

137 .
csch( 7”):: (272 +567 + 11272 +64),

01.23.03.0152.01
137i 2V -1
csch( )

7

-1+ (-1

01.23.03.0153.01

157
csch 8” =i [2(2+V2)

01.23.03.0154.01

157 1
5 =(z7+87+8),

01.23.03.0155.01

157i 2V -1

csch =-

8 P
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16

01.23.03.0156.01

177i a2
csch( )

(-1-m/§)4/3-(-1+m/§)

01.23.03.0157.01

17ri
csch[ 9“):: (z32+367+962+64) "

01.23.03.0158.01
17xi 2v-1
e

9

-1+(-1%?

01.23.03.0159.01
19ri
csch( 10 )::i(1+\/g)

01.23.03.0160.01

197i -1
csch( m ) =(zZ+127+16),

01.23.03.0161.01

23mi
csch( 5 )==2¢ 2+v3

01.23.03.0162.01

23mi -
csch[ > ) ~(z2+167+16),

01.23.03.0163.01
csch(2ri) = &

01.23.03.0164.01

Csch[i—;]::—u/[\/[s—\/{2[15+\/1__\/m+
\/[2[34+6 17 +\/2(17—\/F) —\/34(17—x/ﬁ) +8\/2(17+\/F) ]]]]]]

01.23.03.0165.01

csch(’;_(j]:_i[u@ ME]

nim

csoh( "

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

Values at infinities

01.23.03.0166.01
csch(eo) == 0

01.23.03.0167.01
csch(—o0) == 0

) can be expressed using only square rootsif n € Z and misa product of a power of 2 and distinct Fermat
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01.23.03.0168.01
csch(co) ==,

General characteristics

Domain and analyticity

csch(z) isan analytical function of zwhich is defined over the whole complex z-plane.
01.23.04.0001.01

z—csch(2) :: C—C

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

01.23.04.0002.01
csch(—2) == —csch(2)

Mirror symmetry

01.23.04.0003.01
csch(2) == csch(z)

Periodicity
csch(z) is aperiodic function with period 27 i.

01.23.04.0010.01
csch(z+ 27 i) == csch(2)

01.23.04.0004.01
csch(z+2nim) = csch(z) /; me Z

01.23.04.0005.01

csch(z+nim)==(-1)Mcsch(z) /; me Z

Poles and essential singularities

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

01.23.04.0006.01
Sing (cseh(2) == {{{r ik, 1} /; k € Z}, {&, oo}

01.23.04.0007.01
res,(csch(2)) (mi k) == (-1 /; ke Z

Branch points

The function csch(z) does not have branch points.
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01.23.04.0008.01
BP,(csch(2) == {}

Branch cuts

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

01.23.04.0009.01
BCA(csch(2)) == {}

Series representations

Generalized power series

Expansionsat z== 7

For the function itself

01.23.06.0023.01

1 1
csch(z) o csch(zg) — coth (Zg) csch(zg) (2 - zg) + 3 csch(zg) (5 cosh(2 zy) cschz(zo) - 5) Z-20°+...[,(Z> 2)

01.23.06.0024.01

1 1
csch(z) o« esch(zo) — coth (Zg) cseh(zo) (2— o) + 3 esch(zy) (5 cosh(2 2y) csch’(zo) — 5) (- 20)* + O((z- 20)%)

01.23.06.0025.01

0 k ["FTlJ kM (— 1)l 21-M(m— 2 j)* esch™(zg)
csch(z) = csch(zg) ) [+ (k+1) > > : : &
k=0

m=0 j=0

1
: , Cosh(—u'n(k—m)+(m—2j)zoj (z- 7o)
M+ j'(m-p!k-m! 2

01.23.06.0026.01
csch(z) o csch(zg) (1 + O(z - Zp))

Expansionsat z==0

For the function itself

01.23.06.0001.02

1 z 728
csch(d)x ———+——.../;(z-0)
z 6 360
01.23.06.0027.01
1 z 728
csch(?) o« — — = + — - O(2)
z 6 360

01.23.06.0002.01
I 2(22k—1 _ 1) sz ZZk—l

1
csch(z) == — — Z Lild<m
z I (2Kk)!
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01.23.06.0003.02

1 z
csch(2) o« — — = + O(Z)
z 6
Expansionsat z == %

For the function itself

01.23.06.0004.02
4

i in\? 5i in
cseh(2) oc —i + — [z— —) -— (z_ _) +
2 2 24 2
01.23.06.0028.01

i in\? 5i in
CSCh(Z)oc—i+—[Z— —] ——(z_ _)
2 2 24 2

4

01.23.06.0005.01

oo E .
csch(z) = —iz 2K (z—ﬁ) /i
o 2K)! 2

01.23.06.0006.02

5]

csch(z) « —i + O

g-series
01.23.06.0007.01

CSCh(Z == —ZZQZK_]' /, q== i

k=1

Dirichlet series

01.23.06.0008.01

=)

csch(z) =2 ¢72 Z e :Re(2) >0
k=0

01.23.06.0009.01

)

csch(z) = —2¢% )" ¢?%* /; Re(2) < 0
k=0
Asymptotic series expansions

01.23.06.0010.01
csch(2) o« 272 1Fo(1; 5 7%7) /; Re(2) > O A (127 = 0)
01.23.06.0011.01

csch(?) o 272 (1+ O(e™?%)) /; Re() > 0A (17 - o)

01.23.06.0012.01
csch(2) o« —2e” 1Fo(1; 5 €%?) /; Re(2) < O A (17 = 0)

' O[(Z‘ 2

)
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01.23.06.0013.01

csch(2) o« —2 e (1+ O(e??)) /; Re(2) < 0 A (17 > o)

01.23.06.0014.01
csch(z) o csch(2) /; Re(2) == 0A (|2 - o)

01.23.06.0015.01

csch(z) «c 272/, (Z—)ewoo)/\—g<¢<%

01.23.06.0016.01

h -2/, (z— ¢&¢ - -— — <
csch(2) o« e/(z e oo)/\ T<$< 2\/2<¢ b

01.23.06.0029.01

—2¢* —7r<arg(z)<—g\/%<arg(z)sn

csch(2) «c{ 2 o2 _% <ag?) < %

csch(z) True

Other series representations

01.23.06.0017.01

S 1) iz
csch(z) = —+22 /i —¢Z
k_171'2k2+22

01.23.06.0018.01

iz & (=1 iz
csch(Z)————— [ —¢Z
Zk(Z—Mrk) b
k+0

01.23.06.0019.01
©  (=Dkz iz
csch(z) = - i —e¢Z
Z 22+ 2

Ke—oo TT T

01.23.06.0020.01

® [(2k) (iz\2X
log(zesch(2) == | ) (l—) fild <n
o K big
01.23.06.0021.01
o 1 4
cstf@ = Y ——— i —¢z

e (z—nki)> T
01.23.06.0022.01
o 1 iz
csch?(2) == Z —— [ —¢Z
k=—co i TK+ 2) T

Integral representations

On the real axis

Of thedirect function

;12 - o0)
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01.23.07.0001.01
i e 1

csch(z) == —
mJo 24t

i —n<Im(z <0

Product representations

01.23.08.0001.01
1> 72K

csch(z) = — I—l

Zk:17T2|(2+22

01.23.08.0002.01

csch(2) = r[sech( )/ lzZ <1

Limit representations

01.23.09.0001.01

noo(=Dk iz
esch(@ = ’LLT°Z_:Z+MTK ;GEZ

Differential equations

Ordinary nonlinear differential equations

01.23.13.0001.01
W (2% - W(2)* - W2? == 0 /; W(2) = cch(2)
01.23.13.0002.01
W (@)W - 2W (22 —W(@)? = 0 /; W(2) == C, &~ csch(z + ¢;)

Transformations

Transformations and argument simplifications

Argument involving basic arithmetic operations

01.23.16.0001.01
csch(—2) == —csch(2)

01.23.16.0002.01
m

(ch)

01.23.16.0003.01

(7)) “—C*

Argument involving inver se trigonometric and hyper bolic functions
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Involving sin™*

01.23.16.0056.01
2 (i z+\1-2 )

2i

(fz+1-2]) -1

01.23.16.0004.01

csch(sin !(2) = -

csch(isin () == - 2

01.23.16.0016.01

01.23.16.0057.01

z(m\/ﬁ)m

2ia
(u‘z+ 1—22) -1

csch(asi n‘l(z)) =-

Involving cos™t

01.23.16.0058.01

21217

2i

e”[iz+\/:) -1

01.23.16.0005.01

csch(cos™(2)) =

csch(i cos (2)) = -

1-2
01.23.16.0017.01
i iv2
csch(— cos‘l(z)) =—
2 Vi-z

01.23.16.0059.01

ax ai
2¢2 (iz+\/ 1-2 )

csch(acos (2) =

er(izey1-2 )2“'_1

Involving tan™
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01.23.16.0060.01

2(2+1)"
csch(tan‘l(z)) =
1-i2'-(iz+1)}

01.23.16.0061.01

2 (ﬂ]x
csch(tan™(x, y)) = - Ly;
)
01.23.16.0006.01

ivi+2Z

csch(i tan™'(2)) = - -

01.23.16.0062.01

iy X2 +y?
y

csch(i tan™'(x, y)) = -
01.23.16.0018.01

iﬁ\/;

i
h[—t -1 )::—
csoh{  tan @

01.23.16.0063.01

X+iy

v X2+y?

2(x-1iy)

1
csch(5 itan~i(x, y)) =
—X+iy+\ X2 +y?
01.23.16.0064.01
2(2+1)7

(1-i22 - (iz+ 1)

csch(atan™(2) =

01.23.16.0065.01

2( X+iy ]Ea
V X2+y?

1 _
csch(atan™(x, y)) = —
X+iy ) _1
[\/ Ky
Involving cot™

01.23.16.0066.01
1\il2
2(1 + —)
2

(-5

csch(cot™(2)) =
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01.23.16.0007.01

1
csch(icot™ () =-i [1+— z

01.23.16.0019.01

csch( cot™ l(z))
2

01.23.16.0067.01

ai

2(1+ ;)7

csch(acot™(2) =

Involving csc™t

01.23.16.0068.01

1 i
2[ 1-; +E]

csch(esc™(2) = -

01.23.16.0008.01
csch(iesc(2) = —iz

01.23.16.0020.01

csch( ‘l(z) =
01.23.16.0069.01

csch(acse™(2)) =

Involving sec™t
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01.23.16.0070.01

25

2@”/2[ 1- é + %]
csch(sec™(2) =

01.23.16.0009.01
iy 2
csch(i sec™(2) = - ——

Vz2-1

01.23.16.0021.01
i iv2 vz
csch(— sec‘l(z)) =——
2 vz-1

01.23.16.0071.01

Involving sinh™

01.23.16.0010.01

1 1
csch(sinh™(2)) = —
01.23.16.0022.01
1 V22
CSCh(E sinh_l(z)) =

N

01.23.16.0072.01

2(z+\/m))5
ey

01.23.16.0073.01
a
2 (z+ VZ2+1 ]
csch(asinh™(2)) = -
(z+ VZ+1 ) -1

csch(i sinh™(2)) =

Involving cosh™
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01.23.16.0011.01

csch(cosh"l(z)) =
Vvz-1+vz+1
01.23.16.0023.01

V2

1
csch[— cosh_l(z)) ==
2 vz-1

01.23.16.0074.01

2(z+vVz-1 \/z+l)'5
(z+Vz-1 VZ+1)2é—1

01.23.16.0075.01

2(z+Vz-1 \/z+1)a
(z+Vz-1 \/z+1)2a—1

csch(i cosh '(2) =

csch(a cosh‘l(z)) =

Involving tanh™!

01.23.16.0012.01

» Vi-z V1+z
csch(tanh (z)) == —

01.23.16.0024.01

V22

1
1-2

1 —1
csch(a tanh (z)) ==

z

01.23.16.0076.01
2(1-2)"
csch(i tanh () = - ——————
1-2"-@z+1)
01.23.16.0077.01

2(1-2)"

hatanh (@)= - ————
csc(aan (Z)) 1-22-(@z+1)?

Involving coth™

01.23.16.0013.01

1
csch(coth ') = | 1- — z
Z
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01.23.16.0025.01

1 1 V2 z
csch(— coth (z)) = |- —
2 2

csch(i coth *(2)) = —————
(23 -(5)

01.23.16.0079.01

csch(a coth"l(z)) =

Involving csch™?

01.23.16.0014.01
Csch(csch’l(z)) =7z

01.23.16.0026.01
1T 1
csch(— csch (z)] = |- —
2 Z

01.23.16.0080.01

' 1 1
2[ 1+; +;]

2i
1 1
[ 1+§ +;) -1

01.23.16.0081.01

csch(i csch™(2)) =

csch(a csch_l(z)) =

Involving sech™

01.23.16.0015.01

1
csch(sech'l(z)) -2 5
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01.23.16.0027.01

1 V2z
z

1
csch(— sech’l(z)) =
2 Vi-2z

01.23.16.0082.01

[F
e |

01.23.16.0083.01

{1 =
[

Addition formulas

NII—‘
NID—‘
\—/

csch(i sech™ (z)

NIH
NIH
\_/

NIH
NIH

4
o

csch(asech” (z)

NID—‘
NID—‘

01.23.16.0028.01
1

cosh(b) sinh(a) + cosh(a) sinh(b)

csch(a+ b) =

01.23.16.0029.01
1

cosh(b) sinh(a) — cosh(a) sinh(b)

csch(a-b) =

01.23.16.0030.01
2 cos(b) sinh(a) — 2 cosh(a) sin(b)

csch(a+bi) =
cosh(2 a) — cos(2 b)

01.23.16.0031.01
2i cosh(a) sin(b) + 2 cos(b) sinh(a)

cosh(2 a) — cos(2 b)

csch(a—-ib) =

Half-angle formulas
01.23.16.0032.01
z V2
) =T/ 0<Re@AIM@l<n
Vcosh(z) -1
01.23.16.0033.01
z V27
) =" rim@i<n
zV cosh(z) —
01.23.16.0034.01
Im(z) 1
( ) 'ﬂ ( 1) 2n 2 \/?

(1— (1+ (—1)l

Imz 1

+—J+{_

2nr 2

Im 1

2r 2

Jowen))
Re)) ; —

i
¢ Z
ni
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Multiple arguments

Argument involving numeric multiples of variable

01.23.16.0035.01
1
csch(22) == 5 csch(z) sech(2)

01.23.16.0084.01
csch(2)
cch(3z) == ———
4+3 cschz(z)
Argument involving symbolic multiples of variable

01.23.16.0036.01

n-1 ink
csch(nz) == "t 21" l_lcsch Zz+ —|/;neN*
n
k=0

01.23.16.0037.01
csch(2)

csching)== ————
Up_1(cosh(2))

Products, sums, and powers of the direct function

Products of the direct function

01.23.16.0085.01
2

csch(a) csch(b) ==
cosh(a + b) — cosh(a— b)

Productsinvolving thedirect function

01.23.16.0086.01

2
csch(a) sech(b) ==

sinh(a-b) + sinh(a + b)

Sums of the direct function

01.23.16.0038.01

a b a b
csch(a) + csch(b) == 2 sinh(— + —) cosh(— - —) csch(a) csch(b)
2 2 2 2

01.23.16.0039.01

a b a b
csch(a) — csch(b) == —25inh[— - —] cosh(— + —) csch(a) csch(b)
2 2 2 2
Sumsinvolving the direct function

Involving other hyperbolic functions

Involving sech
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01.23.16.0043.01

im
csch(2) +isech(2) == V2 cosh(Z + z) csch(2) sech(2)
01.23.16.0044.01
i
csch(z) — i sech(2) = V2 cosh(z— 7) csch(2) sech(2)
01.23.16.0045.01

a-b in a+b in
csch(a) + i sech(b) == Zcosh(T + Z] cosh[T + Z] csch(a) sech(b)

01.23.16.0046.01

a+b in a-b in
csch(a) — i sech(b) == Zcosh(T - Z] cosh[T - Z] csch(a) sech(b)

01.23.16.0047.01

aZ

a
acsch(z) + bsech(z) = 1- = bcsch(2 2) sinh[z+ tanh"l(a))
b

Involving trigonometric functions

Involving csc

01.23.16.0048.01

in 1 .
evz| |ei"7z
csch(z) + i csc(z) == 2 cosh sinh csc(z) csch(z)
V2 V2
01.23.16.0049.01
1 . in
e a2 e+ z
csch(z) — i cse(z) == —2i cosh sinh csc(z) csch(2)
2 V2

01.23.16.0050.01

sin

a+ib b+ia
csch(a) + i csc(b) == 2cosh[ ) i (

] csc (b) csch(a)

01.23.16.0051.01

a-ib b-ia
csch(a) — i csc(b) ::2cosh[ > ]sjn( > ]csc(b)csch(a)

Involving sec

01.23.16.0052.01
1 . i
in ez in e4+Zz
csch(z) + i sec(z) == 2 cosh|f — + coshl — +
4 V2 4 2

csch(z) sec(2)
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01.23.16.0053.01
in

1
ez g

e4z ni
csch(z) — i sec(z) == 2 cosh — — | cosh — — | csch(z) sec(2)
vz o4) vz 4
01.23.16.0054.01
a+ib in a-ib in
csch(a) + i sec(b) == 2 cosh[ + Z) cosh( > + ?] csch(a) sec(b)

01.23.16.0055.01

a+ib in a-ib in
csch(a) — i sec(b) ::2cosh[ > —Z)cosh( > —?)csch(a)sec(b)

Power s of the direct function

01.23.16.0040.01
2sech(22)

1-sech22)

Sums of power sinvolving the direct function
01.23.16.0041.01

csch’(a) — csch?(b) == —csch?(a) csch?(b) sinh(a — b) sinh(a + b)
01.23.16.0042.01

cschz(b) + sechz(a == cosh(a - b) cosh(a + b) cschz(b) sechz(a)

Identities

Functional identities
01.23.17.0001.01
4osch?(22) (csch’(2) + 1) == csch(2)
01.23.17.0002.01

csch(z) esch(z) — 2 esch?(zy) (csch?(zy) + csch?(zp) + 2) esch?(z; + 2p) esch?(zp) + (csch?(zy) — cschz(zz))2 csch*(zy +2,) =0

Complex characteristics

Real part

01.23.19.0001.01

2 cos(y) sinh(x)
Re(csch(X + i y)) == - ——M
cos(2y) — cosh(2 X)

01.23.19.0007.01
2 cos(Im(2)) sinh(Re(2)

cos(2 Im(2)) — cosh(2 Re&(2))

Re(csch(2)) == —

Imaginary part
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01.23.19.0002.01

2 cosh(x) sin(y)
Im(csch(x + i y)) == ———8
€0s(2y) — cosh(2 x)

01.23.19.0008.01
2 cosh(R&(2)) sin(im(2))

cos(2 Im(2)) — cosh(2 Re(2))

Im(csch(2)) =

Absolute value

01.23.19.0003.01

V2
|csch(x + i y)| ==

\/ cosh(2 x) — cos(2y)

01.23.19.0009.01

V2
v cosh(2 Re(2)) — cos(2 Im(2))

lesch(z)| =

Argument

01.23.19.0004.01

arg(csch(x + i ) = tarr 1[ cos(y) sinh(x) cosh(x) sin(y) ]
iV)) = _

cos(2y) — cosh(2 x) ’ cos(2y) — cosh(2 x)

01.23.19.0005.01

sgn(cosh(x) sin(y)) 1) ( 7 sgn(cos(y) sinh(x))

1
arg(csch(x + i y)) == — [sgn +—lx=-
’ Y 2 [Sg [ g sgn(cosh(2 x) — cos(2 )

] — 2tan"Y(coth(x) tan(y))
sgn(cos(2y) — cosh(2x)) 2

01.23.19.0010.01

arg(csch(2) = tanl[ cos(Im(2)) sinh(Re(2)) cosh(Re(2)) Sin(Im(2)) J

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

01.23.19.0011.01
arg(csch(2)) ==
1 sgn(cosh(Re(2)) sin(Im(2))) 1 7 sgn(cos(Im(2)) sinh(Re(2)))
j— n -

[ ( ) [ﬂ sgn(cosh(2 Re(2)) - cos(2Im(2)))

sgn(cos(2Im(2)) — cosh(2Re(2)) 2

5 sg ] — 2tan"(coth(Re(2)) tan(lm(2)))

Conjugate value
01.23.19.0006.01

- 1
csch(x+iy) =

cos(y) sinh(x) — i cosh(x) sin(y)

01.23.19.0012.01
1

cos(Im(2)) sinh(Re(2)) — i cosh(Re(2)) sin(lm(2))

csch(z) ==

Signum value
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01.23.19.0013.01

\/ cosh(2 x) — cos(2y)

sgn(csch(x + i y)) ==
V2 (i cosh(x) sin(y) + cos(y) Sinh(x))

01.23.19.0014.01

v cosh(2 Re(2)) - cos(2 Im(2))

sgn(csch(2) =
V2 (i cosh(Re(2) SiN(IM(2)) + cos(Im(2)) sinh(Re(2)))

Differentiation

Low-order differentiation

01.23.20.0001.01
ocsch(2)

== —coth(2) csch(2)

01.23.20.0002.01
8% csch(z)

== csch(?) (coth’(2) + csch?(2)

Symbolic differentiation

01.23.20.0003.01

0n CSCh(Z) o 22 k-1 _ 1 sz sz—l'l—l
::(—1)”n!z‘”‘l—z( ) L1d<aAneN”
oz P k(2k-n-1)!

01.23.20.0006.01
Mesch &, (~DKKk1SY
47" ey 2

[(coth(g) - l) (coth(g) + 1)k — 2" (coth(2) — 1) (coth(z) + 1)k) /ineN

01.23.20.0004.01

=~

" esch( 0 |2 (D it 2K (k- 2))" csch(@) cosh( 2 i (n— ) + (k-2 2)
==csch(2) | 6n + (N+ 1)! /ineN
k+ 1)t (k= ]! (N-K!

N

9 k=0 j

T
)

01.23.20.0007.01

a"csch(2) n J _
= csth@ )" )" (-1 ( X ) 27Kk 8 (coth() + 1 /; ne N
oz =0 k=0 !

Victor Adamchik (2005)
Fractional integro-differentiation

01.23.20.0005.02
22k—1 _ l) sz ZZk—oz—l

" csch(z) w
= FCop(z, -z =) ( Lld<nm
0z Py Ir2k-a)k




http: //functions.wolfram.com

01.23.20.0008.01

(@) _ catlo-a —a-1|,_- (s —a (@) _”.CZ _ @ icz _
csch™(c =" 2% (—ic*(@c)™yY V4
2n 2n
—v-1

iCcZ cz (icz2)™”
RARP i [(—i c2¥(ic2™ zﬁ(")(— l—) - W’(l—)) +i%im e (410g(2) + 2log(n) — log(—i € 2) + Y(—v) +7)
b8 bs voe [(-vy)

Integration

Indefinite integration

Involving only one direct function
01.23.21.0019.01
Iog(tanh(% (b+ az)))

a

fcsch(b+az)cﬂz==

01.23.21.0020.01
log(tanh( 7))

fcsch(a 2dz=
a

01.23.21.0021.01

f csch(2) dz = |og(tanh(§))

Involving onedirect function and elementary functions

Involving power function

Involving power

Involving z"and linear arguments

01.23.21.0022.01

1
fzcsch(b +azdz= " (blog(l —e %) +azlog(l- e P27 -
a

1
blog(1+ e 2% —azlog(1+e 2% -b Iog(tanh(a (b+ az))] +Liy(—e™27) - Liz(e‘b‘az))

01.23.21.0023.01
n

fz" csch(az)dz== —2eaznlz

i=0

yiZalt ;+2Fj+1(f, =t
2 2

;ezaz)/; neN

N W
N w

(n=p!

01.23.21.0024.01
az(log(l-e 2% —log(l+ e %)+ Liy(—e %) —Liy(e 2%

fzcsch(az) dz==
a2

01.23.21.0025.01
a? (log(1-e 29 —log(l+ e 2%)) 22 + 2a(Liy(—e 29 — Liy(e™2?%) z+ 2 (Lig(—e 2?) — Liz(e~22)
fzz csch(@z) dz=

a3
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01.23.21.0026.01

1
Zesch(@z) dz== — (-2a*Z -8alog(l+ e +8a%log(l - e2%) 2 + 248% Liy(-e 2 2 +
8a
24 Liy(e??) Z + 48aliz(—e %) z— 48aLiz(e??) z+ 1" + 48 Lis(—e 2% + 48 Lis(e??))
01.23.21.0027.01

1
fz“ csch(@z) dz= — (-2a°2 -10a*log(1+ e 2% Z* + 10a* log(1 — €% Z* + 403 Liy(—e 2% 2 + 403 Liy(e?) 2 +
10a

120° Lig(—e %) 22 — 120a° Lig(e??) Z + 240 aLis(—e %) z+ 240aLiy(e??) z— i n° + 240 Lis(—e %) — 240 Lis(e®?)
Involving exponential function

Involving exp

Involving a®?

01.23.21.0028.01
z(c+blog(a))
2 e%(c+ (c+ blog(a) _ 1(b|og(a) +3]; eZcz)

1

fabzcsch(cz)dz: -
2c 2

c+blog(a) at c

01.23.21.0029.01

(a+b)z (ib . 3atb. 2az)
2e Pl LS e

e’?csch(az)dz=—

a+b

01.23.21.0030.01

. log(1 - e~237)
e ?*csch(az)dz=
a

01.23.21.0031.01

log(—1+ €23?)
feaz cch(@z)dz= ———~
a

Involving exponential function and a power function
Involving exp and power

Involving z" P2

01.23.21.0032.01
fz" eP?csch(cz) dz==

n 1 o i b+c b+c b+c b+c
—2e<°+b>znzz D 2T b+ oF 1L +1, ..., — +1;€°?|ineN
[ (n—)! 2c 2c 2c 2c
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01.23.21.0033.01

2740 n (-1l 27ttt

—262°7nt ) _ ol 0 L 152, 2 e ineN
iz (n-)n!
j=0

fz" e ?csch(cdz=—
1+n

01.23.21.0034.01

fz“ e~ €2@%D cch(cz) dz ==

M+l n (_2C)—j—l M- n gq-1 eZC(k—q)Z(ZC(q _ k))—i—l -
2n!|- +e2CZZ—_ oFia(l 0 1,52, 2 "’ZCZ)J“ZZ : /;
(n+ 1! 20 n—! s (n—!
neNAgeN*
Arguments involving inverse trigonometric functions
. )
Involving sin
01.23.21.0035.01
fcsch(sin‘l(z))dzzz (_E + f)e(l—é)sin’l(z) (izFl(E _ f’ 1 3 f; ezgrﬁ(z)) L 2isd 2F1[E + f’ 1 §+ f; ezgn’l(z)))
2 2 2 2 2 2 2 2 2 2
01.23.21.0036.01
fcsch(asin’l(z))diz:: -
a?+1
N - a-i 3 i - o a+i 3 i _
(e—xsm (¥4) ((a+i) easn (z)zFl( ’ 1; MR — eZasn (Z))+(a—i) e(a+2:)sm 2 2F1( , 1; - — eZasn (z))))
2a 2 2a 2a 2 2a

Involving cos™t

01.23.21.0037.01
f csch(cos™(2)) dz==
1 i 3

- ((_1+ i) e(l—s‘)cos’l(z) 2F1(1 1 f; 62cos*1(z)) —(1+4) e(lﬂ')cos’l(z) 2F1[E 4 : 1; §+ f; 62005’1(2)))
2 2 2 2 2 2 2 2 2

01.23.21.0038.01

f csch(acos(2) dz==

a?+1
(,i 105 ((a+ i) 22005 2|:1[a_ ”, 1; E_ L; eZacwl(z)) —(a-i) e@r2icos™ (@ 2,:1(&+ '[’ 1; §+ i; eZacos‘l(z))))
2a 2 2a 2a 2 2a

Arguments involving inverse hyperbolic functions

Involving s nh™?

01.23.21.0039.01

f csch(si nh"l(z)) dz==log(2)
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01.23.21.0040.01

1
fcsch(asinh"l(z)) dz=-
a’-1

(e—sinh‘l(z) ((a+ 1) easinh‘l(z) zFl(a_ 1 1: E _ i; eZasinh‘l(z)) +@-1 e(a+2)sinh‘1(z) 2F1(a+ l, 1: E(3+ E), eZasinh‘l(z))))
2a 2 a

2a 2 2a

Involving cosh™

01.23.21.0041.01

Vz-1 log(z+ \/z+1)

VT
f csch(cosh"l(z)) dz==
z+1

01.23.21.0042.01

f csch(a cosh‘l(z)) dz=

-1
(e—cosh 2
a —

((a+ 1) eaCOSh'l(Z) 2F1[a_ 1, 1; E_ 1 g2acosh” 1(z)) (a-1e (a+2) cosh™(2) ,F ( +1 1= 1 (3+ }], e2acosh‘1(z))))
2a 2 2a 2a 2 a

Involving tanh™*

01.23.21.0043.01

fcsch(tanh‘l(z)) dz==log(2) - Iog(\/ 1-72 + 1) +V1-2

Involving coth™

01.23.21.0044.01

f (‘sch(coth_l(z)) dz==

Involving csch™*

01.23.21.0045.01

2
f csch(csch_l(z))dz: >

Involving sech™*

01.23.21.0046.01

f csch(sech"l(z)) dz=-
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Involving trigonometric functions

Involving sin

Involving sin(b z)

01.23.21.0047.01

fsin(bz) csch(cadz=

c-ib 3 ib ) c+ib 3 ib
(c+ib),F, 1 — — —: €| = (c-ib) % ,F, L1 —+ —; €27
2c 2 2c 2c 2 2c

e(c—i b)z

(c+ib)(b+ic)

Involving power of sin

Involving sin™(b z)

01.23.21.0048.01

+

fsinm(bz) csch(cz) dz ==
m1 bim-29z--~ bim-29 .. ctbi(m-29 4.
Zl‘mtanh’l(e”) (mmod2—1) (m [ - J o e i(M-29)2-— 2F1(C+ azr:— 9 p. o xzr:— 9 41 6202)
m | = 21-m ez Z (_1)5( )
c 2 s S c+bi(m-29
emz"‘,m(rng)zzlz (Hb(rmzs), 1: c-ib(m-29) +1 eZCZ)
2c 2c
/imeN?*
c—ib(m-2y9)

Involving cos

Involving cos(b z)

01.23.21.0049.01
e(c—s‘ b)z

fcos(b 7z csch(cgdz=—
c

(c—ib)e?P?,F,; 1=
+ 2c 2 2c

Involving power of cos

Involving cos™(b z)

c+ib 3 ib c-ib
: +—;e2°2]+(c+z’b)2F1(2—,1
c

3
"2

ib
2c

9
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01.23.21.0050.01
m-1
21l-m tanh’l(ecz) (mmod2-1) (m {TJ m
fcosm(bz) cch(cz)dz= [ m] — 21-m gez Z ( )
c = S
2 s=0
ebi(wzs)zzFl(wbx;r:—Zs), 1 c+bi2(r:—23) +1 egcz) e,ib(wgs)zzFl(c—ibén:—ZS), 1 c—ﬁbz(r:—ZS) +1 £2C2
+ /imeN*
c+bi(m-25s) c—ib(m-2y9
Involving trigonometric and a power functions
Involving sin and power
Involving z" sin(a+b z)
01.23.21.0051.01
fz“sin(a+ bz csch(cz)dz=
o n(-Dic+ib) Tt c+ib c+ib  c+ib c+ib
rie‘a+(°”b)zntz _ (2 ,—+1[ . 1 +1, ..., +1; ezcz)—
20 n=7! 2cC 2c 2c 2c
o n (-l (c-ib)y Tt A c—ib c-ib c-ib c-ib
ie“a+(°“b)zn!z _ 2 ,—+1( L1 +1, ..., +1; ezcz]/;neN
20 (n-)! 2c 2c 2c 2cC
01.23.21.0052.01
fz“ sin(bz) csch(cz)dz=
M (=i (—ib+o c-ib  c-ib c-ib c-ib
—ief?n! e"bzz . 2 j+1[ - L1 +1, ..., +1; ezcz)_
— (n—-! 2¢c 2c 2c 2c
j=0
M (=DiMib 4ot c+ib c+ib c+ib c+ib
eleZ : j+2 j+1[ e , 1 +1, ..., +1; @261] /ineN
Q0 (n=)! 2c 2c 2c 2c

Involving powers of sin and power

Involving z" sin™(b z)
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01.23.21.0053.01

i M 1-m cz m . jN—j ~—j-1 1 1 3 3 2cz
fz"sm (b2)csch(c) dz==2""e*| m n!(mmod2—1)z — (DI oFja| = = 1 —e -
2 (- 277277272
17%]
1-m cz N k m bt’(m—Zk)z—éﬂ S C i . —j-1
21-m gCZ Z(—l) (k) e 2 Z — (-l 2T (bi(m-2Kk) +©)
k=0 i (n=)!
bi(m-2k) +c bi(m-2k) +c bi(m-2k)+c bi(m-2k)+c
is2Fja L NI T ——— T
2c 2c 2c 2c
ixm n 1 S ) -bi(m-2k)+c
ez 5*’(“2““2—_(—1)1 7 (—ib(m—2k)+c)'1j+2Fj+1[— o
(- 2c
—-bi(m-2k)+c —bi(m-2k)+c —bi(m-2k)+c
5 L . +1, ..., 5 +1; e2°?|| ineNAMmeN*
c c c
Involving cos and power
Involving z" cos(a+b z)
01.23.21.0054.01
fz“ cosa+bzcsch(cz)dz==
o N (—1)i(c+ib) Tt A c+ib c+ib  c+ib c+ib
—e’a”(c”‘b)zn!z : i2 j+1[ — 1 +1, ..., +1; ezcz]_
iz (n-)! 2c 2c 2c 2c
o n (-1l (c—ib) Tt c—ib c-ib c—ib c—ib
e’”a*(c"b)zn!z : 2 ,—+1[ Ve .1 +1,..., +1; £2cz) /ineN
iz (n—)! 2c 2c 2c 2c
01.23.21.0055.01
fz" cos(bz) cschcz)dz==
(=) (—ib+ o)t c—ib c—-ib c-ib c—ib
—e®“n! e_lbzz - j+2 j+1[ Y eeey , 1 +1, ..., +1; €ZCZ]+
i (n—j)! 2c 2c 2c 2c
D =DM+t c+ib  c+ib c+ib c+ib
e‘bzz _ j+2 j+1[ ey .1 +1, .., +1; ezcz] ineN
20 (n-)! 2c 2c 2c 2c

Involving powers of cos and power

Involving z" cos™(b z)
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01.23.21.0056.01

n (-1l it 1
- .. j+2 j+1[2

m
fz"co§“(bz)csch(cz)dz:= 21‘”‘@”[ m]n!(mmodZ—l)Z _
E j=0 (n_ J)'

n (-1 2 (c-ibm-2k)~t

21—mn!€cz Z (T)[e—ib(m—Zk)zZ

j=0 (n- J)'

c—-ib(m-2Kk) c—-ib(m-2Kk) c—-ib(m-2Kk) c—-ib(m-2k)
1 +1,...,7+1;e2”)+
2c 2c 2c 2c

j+2Fj+1[

n (-1 2 (c+bim-2k) ! c+ib(m-2K) c+ibm-2K)
j+2 j+l(

ib(m-2k)z
e oo
J; (n—)! 2c 2c

c+ib(m-2k) c+ib(m-2k)
1, — 41, ., —— 4+ 1:°%?||/;neNAmeN*
2c 2c

Involving trigonometric and exponential functions

Involving sin and exp

Involving P sin(b z)

01.23.21.0057.01
l .
f@pZSin(bZ) csch(cz)dz == e(Cib+p)z
(c+ib+p (b+i(c+p)

c—-ib+p 1 3c-ib+p

) c+ib+p 3c+ib+p
'ezcz)+ez‘bzi(b+i(c+ p))zFl( L1 ;eZCZ]]

[(C+ ib+ 9)] 2F1[

2c 2c
01.23.21.0058.01
. giaz ia ia ilog(1-e??)
fe(‘a‘c)zsin(az) csch(cz)dz=—-iz+ 2F1(1, —l+ —; eZCz) -
c c 2c
01.23.21.0059.01
. 1 e—ZEaZ ia ia i'Og(l-@izcz)
fe‘(°+‘a)zsin(az) csch(cn dz= - ZFl[——, 1,1-—; ezcz) S —
2 a c c c

Involving powers of sin and exp

Involving e * sin™(b z)
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01.23.21.0060.01

Cm 21-meCPZ(mmod2-1) (M cC+p C+p
f@pzsm (bz)csch(cz)dz= m )2 1(—, 1, —+1; ezcz)—
c+p 2 2c 2c
[m-TlJ . e(pmg(m_zs))z_? ZFl(c+p+bi(m—23), 1 c+p+bi(m-29) b1 eZcz)
1-m cz _1\S 2c 2c
2met " (-1) +
e s C+p+hbi(m-29

irm

€T+(p_[‘b(m_25))zZFl(Cer—n‘b(rst) 1 c+p—ib(m-29) +1 eZcz

2¢c T 2¢c meN*
y (S
c+p-ib(m-29
Involving cos and exp
Involving eP* cos(b z)
01.23.21.0061.01
1 )
fepzcos(bz) csch(cz)dz= ———— j £ b*P1Z
b? + (c+ p)®
c—-ib+p 3c-ib+p ) c+ib+p 3c+ib+p
(E(c+p -b)Fy 1 1207+ 2P (bt (c+ P) oFy L €27
2c 2c 2c 2c
01.23.21.0062.01
, 1(e*azi  (ia ia log(1 - e72¢%)
fe(‘a‘c)zcos(az) csch(cz)dz== 5 zFl(—, 11+ —; e2°1)+ S
c c c

01.23.21.0063.01

_ 1(log(1—e 262 jg2iaz ia ia
f@‘(ma)zcos(az) csch(cz)dz== — - zFl[——, L1-—; €2cz)
2 [ a c [

Involving powers of cos and exp

Involving €”* cos™(b z)

01.23.21.0064.01
1-m m p+c p+c
fepzco@‘(b 7csch(c)dz= —— e<°+P)Z[ m ](m mod 2 — 1) zFl(—, 1L, —+1 eZCZ) -
p+c 2 2c 2c
1% ; ;
m . +bi(m-29)+c +bi(m-29) +cC
21—m@cz Z ( )((€(p+bx(w25))zzFl[ P , 1; P + 1; 6202])/(p+ bli(m—ZS) +C) +
S 2c 2c

s=0

. —ib(m-29+c —-ib(m-29+c
[@PE"WZSDZZFl[p 1P +1; ezcz))/(p_n’b(m—Zch)J SmeN

2c 2c

Involving trigonometric, exponential and a power functions
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Involving sin, exp and power

Involving z" €?* sin(a+b z) csch(c z)

01.23.21.0065.01
(-Dic-ib+p It

n
fz“ ePZsin@a+ bz csch(Cz) dz == —i e i3+ ib+PZ Z —

P (n-p!
j=0

+ 1; @2cz +E-£ia+(c+x'b+p)zn!

c+p-ib c+p-ib 1 c+p-ib 1 c+p-ib
et 2c 2c 2c 2c

N (-1ic+ib +p Tt c+p+ib c+p+ib c+p+ib c+p+ib
j+2Fje1 1 +1, ., —

- 1 +1;e2°z]/;neN
20 (n-)! 2c 2c 2c 2c

01.23.21.0066.01

fz“ ePZsin(bz) csch(c2) dz== —i %2 n! {e(‘“’”’“

n (-1l 2 (—ib+ p+o) T c+p-ib c+p-ib c+p-ib c+p-ib
> : 2Fi 1 T Ly TPEL] J
20 (n—=)! 2c 2c 2c 2c
_ n(-1iZvi@b +p+oit c+p+ib c+p+ib c+p+ib
e(£b+p)ZZ . i+2Fja1 s ,l, +1,
=0 (n-p! 2c 2c 2c
c+p+ib
...,2—+l;e2CZ ineNAp+iat-cAp-ia%—cC
c
01.23.21.0067.01
, 1 n (-1l 2 2oyt
fz“ "92gn(bz) csch(cz) dz= —i +e2°2n!2—_ w2Fia(l 0 L 12, ., 22207 -
n+1 20 n-)!
_ n (-1l i@ipt ib  ib b ib
ez‘bzn!z - j+2 j+1(—,..., —,1;—+1,...,—+1;@2°Z] /ineN
= (n-j! c c c c
01.23.21.0068.01
_ 2 " (-0
fz" e P92 gnhz) csch(ca) dz==i +n! eZCZZ—_ 2Pl L 12,0, 26207 +
n+1 Q0 (n=j!
D AiipTt ib ib ib ib
ne2zM 2 T = Fal-— o L—— 41, —— 41 e[ sneN
= (-] c c c c

Involving powers of sin, exp and power

Involving z" eP? sin™(b z) csch(c z)
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01.23.21.0069.01

m
fz” eP?sin™(b2) csch(cz) dz== -2 e(c*p)z[ m ]n! (1-mmod?2)
2
n

2

j=0 (n- J)'

S ) p+c p+c p+c p+c
DI (p+o Tt oF ( 1 +1,...,—+1;e2°2)—
P A WP 2c 2c 2c

k=0

1%
21-m gtz ) Zzl (_1)k(m) g(bi(m—Zk)-*—p)z—i%
' k

1

bi(m-2ky+p+c bi(m-2k)+p+c
2c 2c '

(n-j)! (-1 2 (bi(m-2k + P+C)jlj+sz+1[
jo ("= 1!

bi(m-2Kk)+p+c bi(m-2Kk)+p+c
1, ——+1 B

irm .
+1; e2cz)+eT+(—tb(m—2k)+p)z

2c 2c
n 1 S o —-bi(m-2Kk)+p+c -bi(m-2k)+p+c
. '(—1)1 27 (~ibm-2K +p+c)”’ 1j+2Fj+1[ ,
2o (N—))! 2c 2¢
1 —-bi(m-2k)+p+c . —-bi(m-2k)+p+c
; +

+1 2|l ineNAMment
2c 2c

Involving cos, exp and power
Involving z" e % cos(a+b z)csch(c z)

01.23.21.0070.01

-Dic-ib+p itz

n
fz” ePZcos(a+bz)csch(cz) dz== —¢ i3 ib+P ) Z

j=0 (n-)!
j+2Fj+1[C+ p_ib, ey cr p_ib, 1; o p_L;b +]_' e w+1; @201 _ex'a+(c+x'b+p)zm
2¢C 2¢C 2¢c 2¢
0 (-1} (c+ib +p) 2] c+p+ib  c+p+ib _ c+p+ib c+p+ib
: j+2 j+1( y e 1 +1,..., ———— +1 2% /ineN
i (n-)! 2c 2c 2c 2¢C

01.23.21.0071.01

fz” eP?cos(bz) csch(cz) dz==

_ n (-1 2" (—ib+ p+c) T c+p-ib  c+p-ib c+p-ib
_eczm[@(xmp)zz P i+2 j+1[ P P 1; P +1,

=0 (n=p! 2¢ 7 2¢ 7 2c

_ n 1A -i-1
. c+p zb+1; QZCZ]JFe(fbw)zz( DI @b +p+o)
2c i (n—j!
c+p+ib c+p+ib c+p+ib c+p+ib
i+2 j+1( L +1, ., ——+ 1 fzcz) /ineN
2c 2c 2c 2c
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01.23.21.0072.01
71 n (-1 21 (2071t

fz“e“'b*@zcos(bz) osch(cd dz= ——— =Nl ) | Fia(L . L 12, 2670 -
n+1 i n—=j!
, n (—1)i 2 2ib7It ib ib b ib
ez”’zn!z _ 2 j+l[—,..., — L —+1, ..., —+1; ezcz]/;neN
= (n=j! c c c c
01.23.21.0073.01
_ M (- @RoT
fz" e P92 cogbz) csch(cz) dz== — —n!«z2°ZZ— 2Pl L 12,0, 20257 +
n+1 i (n—-!
D 2 iipTt ib ib ib ib
ne2v2N' T T~ Fa-— e — Lm— 41, ., —— + 1 27| /ineN
i (n-)! c c c c

Involving powers of cos, exp and power

Involving z" e” % cos™(b z) csch(c z)
01.23.21.0074.01

m
fz“ eP?cos™(bz)csch(cz) dz= -2t e(°+p)z[ m ]n! (1-mmod2)
2

n (-1 e+ pit c+p c+p Cc+p c+p
Z : J-+2Fj+1( e, R +1,..., — +1; ezcz)_
20 (n-)! 2c 2c 2c 2c
=] m n (i Zvic-ibm-2k+p 7t c—ibm-2Kk +p
Zlfmn!ecz Z ( k) e(pfib(rTFZK))ZZ - j+2 j+l(— eey
k=0 j=0 (n-p! 2¢c

c—ibm-2k+p c—ib(m-2k+p
1; +1

c—ibm-2k+p
L e, —————————— 4+ 1: %%+
2¢C 2c 2¢c

ehim-2 k)+p)zZ
j=0 (n_ J)'

n (—1)1'2”*1'(c+bi(m—2k)+p)‘j"l (c+ib(m—2k)+p c+ibm-2k+p
j+27 j+1
2c 2c

c+ib(m-2k+p c+ib(m-2k+p
— 41 _— 4

1 ezcz)]/; neNAmeN*

2c 2c
Involving hyperbolic functions
Involving sinh
Involving sinh(b z)
01.23.21.0075.01
@(c—b)z

c-b 3 b c+b 3c+b
fsinh(bz) csch(cz)dz== [(c+ b)zFl[ ™~ 1 5 70 ezcz]—(c— b) eszzFl( oo 1; ;€2cz)]
c c

(c—b)y(c+h) 2c 2c
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01.23.21.0076.01

f sinh(z) csch(z) dz==z

01.23.21.0077.01

f sinh(z) csch(22) dz == tan‘l(tanh(g))

01.23.21.0078.01

1 tanh(2)
f sinh(2) csch(32) dz== — tan‘l[—]
V3 V3

01.23.21.0079.01

i

1 z 4 +1i
f sinh(2) csch(42) dz = (— - —) (-1-14) tan‘l(tanh(—)) V-1t — = |+ (=1 tanht
4 4 2

—itanh(2) -1
)

01.23.21.0080.01

f sinh(22) csch(2) dz== 2sinh(2)

01.23.21.0081.01

f sinh(32) csch(z) dz==z+ sinh(2 2)

01.23.21.0082.01

2
f sinh(42)csch(z) dz == 5 (3sinh(2) + sinh(3 2))
Involving power of sinh

Involving sinh*(b z)

01.23.21.0083.01

N i™ 2™ tanh~Y(¢°%) (1 - mmod 2) (M
fsinh (bz)csch(cdz=- [ m ] -
c 2
[leJ m 1 c—-b(m-2k) c—-b(m-2k)
21—m 27 Z (_1)k( k) [(_l)m e—b(m—Zk)zzFl[ L +1 QZCZ))+
Py c-b(m-2k) 2c 2c

@b(m_Zk)ZzFl(mb(ZnCFZk), 1 c+b(2r'r:2k) +1 6201

/imeNT*
c+b(m-2k)
01.23.21.0084.01
H
cosh(c2) sinh*(c2) (—sinhz(cz)) 2 1 u 3 )
fsinh"(cz) csch(cadz== - 2F1[5, 1- —; —; cosh (cz))
c

01.23.21.0085.01

1
f sinh?(2) csch(22) d z== 5 log(cosh(2))



http: //functions.wolfram.com

01.23.21.0086.01

tanh
f sinh’(2) csch(32) d z== (Z_ \/gtan-l[ @ )]

V3

1
4
01.23.21.0087.01

1 ZSinh%(cz) 1
fsjnhz(cz) cschicadz= - ——— F[— (r—2ic2)
cvVisinh(cz)

7

01.23.21.0088.01
csch(c2)

2 1
- dz::—f(cosh(cz)—E(Z(n—Zicz)
sinhz2(c2) csinhz(cz)

2) \ isinh(c2) )

01.23.21.0089.01
f csch(c2) 4 2cosh(c2) (1-2cosh(2¢2)

vV sinh3(2cz) 3cV sinh3(2cz)

01.23.21.0090.01
tanh(Z) + i

1 . :
f sinh*(2) csch(42)dz == g[4tan‘1(tanh(§)) —(1-i)vV-1 tan‘l[iz] +iv2 tanh‘l[

itanh(Z)+1
- )

A

Involving rational functions of sinh

1

Involving a+b sinh(d 2)

01.23.21.0091.01
csch(2) 1 2b b—atanh(3) z z
f—_ dz==—|- tan™? - Iog(cosh(—)) + Iog(sj nh(—))
a+bsinh(2 a 212 2 2 2

01.23.21.0092.01

fi: ::z?((zz)) dz= a\/_:zi_bz [2 (aA-bB) tanl[b_%ar_]hlf)] +V —a% - b? B(Iog(sinh(g)) - Iog(cosh(g)))
01.23.21.0093.01
f(A+ B sinh(2)) csch(2) g
a+bsnh(z)
) _:2 — [(Za B-2Ab) tanl[%arif)] +AV -a-b? (Iog(sj nh(g)) - Iog(cosh(g)))

Involving algebraic functions of sinh

Involving (a + b sinh(c 2))*
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01.23.21.0094.01

2i(bF(% (r-2ic2) ‘ —%)nan(z; Ln-2ic2) ‘ —%)) kL

f\/ a+bsnh(cz) csch(cz)dz=

01.23.21.0095.01

f\/m csch(czdz=
((—2 i tan‘l(coth(;)) +2i tan‘l(tanh(%z)) - Iog(coshz(%z) cosh(%)) + Iog(cosh(%z) sinh2(¥))) m)/
(2 c(cosh(%) +i sinh(%)))

01.23.21.0096.01

f\/m csch(cz)dz==
((2 i tan‘l(coth(%)) -2i tan‘{tanh(%)) - Iog(coshz(%) cosh(%z)) + Iog(cosh(%) s nhz( %))) \ a-iasinh(c2) ) /
(2 c (cosh( ;) —is nh(%)))

01.23.21.0097.01

cva+bsnh(cz

csch(cz) 2 a+bsinh(cz) 1 2ib
f dz=— . M2, —(r-2ic2) | -—
a+bsinh(cz cva+bsinhcz a-ib 4 a-ib

01.23.21.0098.01

csch(c2)
f i P
Vvisinh(cza+a

e \/ism:(cm [[—2 i tan’%coth(%)) +2i tm’l(tmh(%z)) —@4+4i)V-1 tanl[tanh\(/? + ”'] ~

s e R e B | B e |

csch(c2) 1
[————az-
Va-iasnh(cz 2cvVa-iasnh(cz)

[t som vz

oo 5o

Involving cosh

itanh(<%) +1

e )

Involving cosh(b z)
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01.23.21.0100.01

ez c-b 3 b c+b 3c+b
fcosh(bz) csch(cz) dz == [(c+ b)zFl(—, 1 —-—; @2”]+(C— b) eZbZZFl[—, 1 : ezcz))
b? -2 2c 2 2c 2c 2c

01.23.21.0101.01

f cosh(z) csch(z) dz == log(sinh(2))
01.23.21.0102.01

Jempea stz az= s ) - gl 3)

cosh(z) csch(22) dz== — log|sinh[ — || - — cosh| —
(2) (22 > J > 209 >
01.23.21.0103.01

1
f cosh(z)csch(32)dz== E (2log(sinh(2)) — log(2 cosh(2 2) + 1))

01.23.21.0104.01
1 i +tanh(Z itanh(2) +1 2 .
fcosh(z) csch(42) dz= — [\/4 -1 (=1-4) tanl(i(z)] +V2 tanhl[i] - Iog(cosh(—)) + Iog(si nh(—))]
4 A V2 2 2
01.23.21.0105.01

f cosh(2 z) csch(z) d z == 2 cosh(z) — Iog(cosh(g)) + Iog(si nh( g))
01.23.21.0106.01

f cosh(3 2) csch(z) d z== cosh(2 2) + log(sinh(2))

01.23.21.0107.01
sh(4 hdZshzsh3IshZI'hZ
fco (42)csch(z)dz==2co (z)+§co (32) — og(co (E))+ og(sm (5))
Involving power of cosh

Involving cosh”(b z)

01.23.21.0108.01
%]

e 50

k=0

f cosh™(bz) csch(c2) dz ==

m

iM 25 M tanh1(£2) (1 — mmod 2) [ m ]
C

2

e—b(m—zk)zzpl(C—b(;‘:‘zk), 1; c—b(zn::—Zk) 1 @202) eb(m'Zk)ZzFl(Hb(;:Zk), 1; C+b(2”:2k) +1; g27
+ /meN?
c-b(m-2k) c+b(m-2k)

01.23.21.0109.01
a1

cosh**(c2) coth®(c2) ? 2 csch?(c2) (1 'l p3 p
21

f cosh(cz) csch(cz) dz ==
cu-c

01.23.21.0110.01

f v coshz(z) csch(z) dz=="V cosl12(z) log(sinh(2)) sech(2)
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01.23.21.0111.01

f coshz(z) csch(32dz= 1—12 (—4 Iog(cosh(g)) —log(2 cosh(z) — 1) + log(2 cosh(z) + 1) + 4 Iog(si nh(g)))
01.23.21.0112.01

1
fcoshi(cz) csch(cz)dz== — - Fy| -, —; —; —csch’(c2)
ccoshz(c2)

24 coth’(c2) [1 15 ]
- 2"

01.23.21.0113.01

dz==—732Fl - == —cschz(cz)

5 34
csch(c2) 2coth“(c2) 337 )
1
coshz(cz) 3ccoshz(c2)

01.23.21.0114.01

1 1 1 cosh(cz)
fcoshE(Z c2cschc) dz= — [\/? Iog(x/? cosh(c2) + coshz (2 cz)) —tanh™t — ]
¢ coshz(2c2)
01.23.21.0115.01
1
csch(c2) coshz(2c2) cosh(c2)
- dz= tant
coshz(2¢2) cV-cosh(2c2) vV —cosh(2c2)
Involving rational functions of cosh
Involving ——~———
a+b cosh(d z)
01.23.21.0116.01
csch(2) —(a+h) Iog(cosh(g)) +blog(a+ b cosh(2)) + (a— b) log(si nh(g))
d ==
fa+bcosh(z) (a-b)(a+b)

01.23.21.0117.01
fA+ Bcsch(2) (A+ Bcsch(2)) sinh(z)
dz=

a+ bcosh(z2) B+ Asinh(2)

B(-(a+b) Iog(cosh(g)) +blog(a+ b cosh(2)) + (a— b) log(si nh(g))) 2A

- tan™?
(a-b)y(a+b b2 _ a2 [ Vb2 - a2
01.23.21.0118.01

S e 2= aleao{ ) s{owt()-2infoms) 2
01.23.21.0119.01

fA + Bcsch(2) 4
cosh(z) + 1

2cosh(z) + 2

(a-b) tanh(%)

(—cosh(z) Iog(cosh( g)) B- Iog(cosh( g)) B + cosh(2) Iog(si nh(g)) B+ Iog(si nh(g)) B+B+2Asi nh(z))
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01.23.21.0120.01
(A + Bcosh(2)) csch(2)
f dz

a+ bcosh(z)

! " (—(a+ b) (A-B) Iog(cosh(g)) +(Ab-aB)log(a+ bcosh(2) + (a—b) (A+ B) Iog(si nh(g)))

a2 -
01.23.21.0121.01
f(A+ B cosh(2)) csch(2) . -2(A-B) (Iog(cosh(%)) —log(s nh(%))) sinh ( )+A+B
/7 == —
cosh(z) -1 2(cosh(z) - 1)

01.23.21.0122.01
f(A+ B cosh(2)) csch(2) . ~2(A+B) (log(cosh(3)) - log(sinh(3))) cosh ( )+A-B

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

Involving algebraic functions of cosh

Involving (a + b cosh(c z))*

01.23.21.0123.01

f (a+ bcosh(c z))ﬁ csch(cz)dz =

(a+bcosh(c2)**!
2(a-b(a+bc(B+1)

a+ bcosh(cz)

[(a+b)2F1[ﬁ+l, 1 8+2 )+(b—a)2F1[,B+l, 1 B8+2

01.23.21.0124.01

Va+bcosh(cz Va+bcosh(cz
f\/a+ bcosh(cz) csch(cz)dz= [\/ b tanh™ [—() -va+b tanh? —()

Va-b Va+b

01.23.21.0125.01

f\/ cosh(cza+a csch(cadz=-

01.23.21.0126.01

f \/ a—acosh(cz) csch(czdz=

Va(cosh(cz) + 1) (Iog(cosh(%)) —log(s nh(%))) wch(%)

C

2tan’1(tanh(%)) v a-acosh(cz) csch(%)

c
01.23.21.0127.01
f csch(c2) iy 1 [ 1 tanh'l[ \/m] 1 tanh‘l[ \/m]]
Va+bcosh(cz) Clva-b a-b va+b va+b
01.23.21.0128.01
f csch(c2) e cosh( <) (log(sinh( <)) - log(cosh( %)) + 1
Veoshiczia+a cVa(cosh(c2) +1)
01.23.21.0129.01
f csch(c2) o Ztm‘l(tanh(%)) sinh(%) +1

Va-acosh(c2) cvVa-acosh(cz)

a+ bcosh(cz D

a+b

J]
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Involving (a + b cosh(2c z))*

01.23.21.0130.01

1
f(a +bcosh(2c z))ﬁ csch(cdz= ——

4cp
-B -B
2a 2a 2a 2a
IZ—F +2 /2—T - 21| 2cosh(cz) + [2—? 2cosh(cz) — /2—?

2(cosh(cz) - 1) ) cosh(cz) -2 cosh(cz) -1 4cosh(cz) -4

\/2—? -2 \/2—%’" +2

2(cosh(c2) + 1) 2cosh(c2) +2

-B -B
2cosh(cz) + /2—%&1 2cosh(cz) — IZ—%

cosh(c?) +1 4cosh(c2) +4

Fi| -2 -B, -5 1-2B; -

Fof =28, =B, =B, 1-2; -

(a+bcosh(2¢2)?

01.23.21.0131.01

f\/ a+bcosh(2cz) csch(cz) dz=

%[\/?\/Elog(\/?\/gcosh(czw\/wr bcosh(2c2) )—\/a+b tanhl[

va+b cosh(c2) ]]
Va+bcosh(2c2)

01.23.21.0132.01

Vv cosh(2cz) a+a log(sinh(c 2)) sech(c2)
f\/ cosh(2cz)a+a csch(cz)dz==

c

01.23.21.0133.01
f\/ a-acosh(2c2) csch(cz)dz==z+ a—acosh(2cz) csch(cz)

01.23.21.0134.01

csch(c2) 1 ™ va+b cosh(cz)
f—aﬂz::— tah| —8M8
v a+bcosh(2cz) a+bc Va+bcosh(2cz)

01.23.21.0135.01
f csch(c2) p cosh(c 2) (log(sinh(c 2)) — log(cosh(c 2)))

| 7 ==
Vcosh(2cza+a cvcosh(2cza+a
01.23.21.0136.01
csch(c2) cosh(c2)
f— Lﬂz == —

v a-acosh(2cz) cvVa-acosh(2cz)
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01.23.21.0137.01

fcosh(2cz) csch(c2) 4 1 \/7|09(\/?\/3005h(02)+ Va+bcosh(2cz) ) 1 h"l{ va+b cosh(cz) ]
—_— dz==— - tanh™| —8M8M8M8M —
va+bcosh(2c2) c Vb a+b va+bcosh(2c2)

Involving tanh

Involving tanh(c z)

01.23.21.0138.01
2tan™*(tanh( %))
f tanh(cz)csch(cz)dz==
c
01.23.21.0139.01
tanh(2)

f tanh(z) csch(22) dz ==
Involving power of tanh

Involving tanh*(c z)

01.23.21.0140.01

cosh(c2) (-si nh?(c 2) 2 tanh¥(c2) 1-p4 2-p 3—-p 5
ftanh“(c 2 csch(c) dz= 2 1( , ; ; cosh (CZ))
cu-1) 2 2 2
01.23.21.0141.01
2077 (1-e2°9) " (1+ 22 tanV'(c2) (1 3
ftanh“(c 2csch(cz) dz= — Fl(? W l- g E; —e72%, e—Zcz)
c

01.23.21.0142.01
sech(c2)

ftanhz(c 7)csch(c dz== —

01.23.21.0143.01
2tan™*(tanh( %)) - sech(c 2) tanh(c 2)

f tanhs(c 7)csch(czg dz==
2c

Involving coth

Involving coth(c z)

01.23.21.0144.01
csch(c2)

f coth(cz) csch(cz)dz == -

Involving power of coth
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Involving coth”(c z)

01.23.21.0145.01

/2
cosh(c z) coth*(c 2) (—si nhz(c z))# u+1l pu+2 u+3 5
fcoth“(c 2 csch(c2) dz= - 2 1( , ; ; cosh™(c Z))
cu+1) 2 2
01.23.21.0146.01
2077 (1-e2°9" (1+e2°9) " coth'(c) (1 3
fcoth“(cz) csch(cz) dz== — Fl(? - p+ 1 E; —e72%, e-zcz)
c

01.23.21.0147.01
coth(c 2) esch(c ) + log(cosh( %)) —log(sinh( %))

f cothz(c zcsch(c) dz = —
2c

01.23.21.0148.01
csch(c2) (cschz(c 2+3)

f coths(c zcsch(c)dz = —
3c

01.23.21.0149.01
coth(c 2) csch(c 2) (2csch(c2) +5) + 3 Iog(cosh(%)) —3log(s nh(%))

f coth4(c 7 csch(cadz= -
8c

Involving sinh and cosh

01.23.21.0150.01
f(A + B cosh(2)) csch(2) P

a+bsnh(z

Z==
2 Abtan! b_Lmh(g)
_aZ_bZ

_ — +(B-A Iog(cosh(g)) + Alog(sinh(g)) +B Iog(sinh(g)) - Blog(a+ bsinh(2))

|

01.23.21.0151.01
f(A+ B sinh(2)) csch(2) P
a+ bcosh(z)

A(-(a+b) Iog(cosh(%)) +blog(a+ b cosh(2)) + (a- b) log(sinh( g))) 2B 1{ (a— b) tanh( g) ]
tan™

,;bz_az

(a-b)y(a+b) b — a2

01.23.21.0152.01

- 2cosh(az) V cosh(az) sinh(az) 337 )
f\/ cosh(az)sinh(az) csch(@z)dz== - 2F1[Z, Z; Z; cosh (az))
:’ua\/4 —sinhz(az)
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01.23.21.0153.01

csch(z) dpe

\/ acoshz(z) + b sinh(z) cosh(z) + csinhz(z)
2V2 (cosh( +1) ((Root[am4 +2bH1% + 2at1? + 4cH1? + 2bHl+a&, 1] -

Root[atl® + 2b 13 + 2att1? + 4cH1? + 2bHl+a&, 2|)
(H((Root[am“ +2bm13 + 2aH1? + 4cH1? + 2bH1+a&, 2| (Rootfatl® + 2bH13 + 2a 1% +

4ctl1®+2bHl+a&, 1| - Rootjarl® + 2b#H1° + 2af1® + 4cH1’ + 2bHl+a &, 4|))/
(Root[at1® + 2b 13 + 2aH1? + 4cH1? + 2bH1 +a&, 1] (Rootfattl? + 2b 13 + 2aH1? +
4cHl1®+2bHl+a&, 2| - Root|artl® + 2b#H1° + 2a1® + 4cH1? + 2bHl+a &, 4)));

sin_l(\/(((Root[attl“ +2br13+2aH1? + 4cH1? + 2bH1+a&, 2| - RootjaHl® +
2bH1% +2at12 + 4cHI2 + 2bH1 + 2 &, 4)) (tanh(g) ~ Root[a 14 + 2b 13 +
2anl®+4cHl®+2btl+ag, 1]))/((Root[a:ct14 +2b#1% + 2aH1® + 4cH1?
2btl+a&, 1] - Rootjarl® + 2b#1% + 2aH1® + 4cH1? + 2bH1+a &, 4|)
(tanh(g) - Root[at1? + 2b 1% + 2a1t1? + 4cH1® + 2bHl+a&, 2])))) ‘

—((Root[att1* + 2b 13 + 2aHt1? + 4cH1? + 2bH1l+a&, 2| - Root[aHl® + 2b 13 + 2a 1% +
4cHl1®+2btl+ad&, 3|)(Root[attl? + 2b11% + 2aH1® + 4cH1® + 2bH1 + a &,
1] - Rootjar1* + 2b#13 + 2a1? + 4cH1? + 2bH1l+a &, 4]))/
(Root[att1* + 2b1t1® + 2a1® + 4cH1% + 2bH1 + a &, 3| - Root{artl’ + 2b 1% + 2aH1® +
4cH1?+2btl+ad&, 1])(Rootfattl® + 2b1% + 2ar1? + 4cH1® + 2bH1+ a &,

2| - Root[at1* + 2b#1% + 2aH1® + 4cH1® + 2bH1+ a &, 4]))) +

H((Root[attl“ +2b#1% + 2at1? + 4cH1* + 2bH1+a&, 1| - Root|arl® + 2b 1% +

2af1?+4cH1?+2btl+a&, 4))/(Rootattl® + 2b 113 + 2aH1? + 4cH1? +
2b#1l+a&, 2| - Root|afl® + 2b#1° + 2a1® + 4cH1° + 2bHl+a&, 4));

sin_l(\/(((Root[attl“ +2bm13 +2aH1? +4cH1? + 2bH1+a&, 2| - Roof|
afl®+2b#H13 + 2an1® +4cH1? + 2bHl+a&, 4|)

z
(tanh(a)— Root|afl® + 2b#13 + 2att1? + 4cH1?+ 2bHl+a&, 1]))/

((Root[an14+2bm3+ 2af1?+4cH1®+2bH1l+a&, 1] -
Root|af1* + 2b#1° + 2a#t1® + 4cH1? + 2bH1l+a &, 4|)
z
(tanh(g) - Root[at1® + 2b 13 + 2att1? + 4cH1? + 2bH1l+a &, 2])))) ‘

—((Root[att1® + 2b 1% + 2a11? + 4cH1? + 2bH1l+a&, 2| - Root|arl? + 2b 1% + 2aH1® +
4cH1?+2btl+a&, 3])(Root[attl? + 2bH1% + 2am1? + 4cH1? + 2bH1+a &,
1] - Root|aH1* + 2b#1° + 2a#1® + 4cH1® + 2bH1+a &, 4])) /
(Root[att1* + 2b#t1® + 2at1? + 4c 1% + 2bH1+ a &, 3] - Root[attl? + 2b 1% +
2afl®+4cH1?+2bHl+a&, 1) (Rootjarl® + 2b 13 + 2aH1? + 4cH1? +

+
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2btl+a&, 2| - Rootjarl® + 2b#H13 + 2attl? + 4cH1?+ 2bHl+a &, 4])))

Root[afl® + 2b#1° + 2at1® + 4cH1° + 2bH1l+a&, 1| Root|attl? + 2b 1% +
2att1®+4cH1®+2btl+ad, 2])+

F(sin"l(\/(((Root[attl“ +2bH13 + 2a11? + 4cH1? + 2bH1l+a&, 2| - Roof|

arml*+2b#13 + 2af1? +4cH1? + 2bH1+a&, 4))
A
(tanh(g) - Root[atl* + 2b#H13 + 2att1? + 4cH1? + 2bHl+a&, 1]))/

((Root[an14+2bn13 +2afl?+4cH1’ +2bHl+a&, 1] -

Root|at1* + 2b#1° + 2att1® + 4cH1* + 2bHl+a&, 4|)

z
(tanh(g) - Root[atl® + 2b#13 + 2att1? + 4cH1? + 2bHl+a&, 2])))) ‘

—((Root[at1® + 2b 1% + 2aH1? + 4cH1% + 2bH1 + a&, 2| - Root|arl® + 2b 13 + 2a11 +

4cH1?+2bHl+a&, 3])(Rootfattl® + 2b113 + 2aH1® + 4cH1% + 2bH1 + A&,
1] - Root|at1* + 2b#1% + 2af1® + 4cH1® + 2bHl+a &, 4|))/
(Root[att1* + 2b11® + 2a1? + 4cH1% + 2bH1+ a &, 3| - Root[attl? + 2b 1% + 2aH1? +

4ct1®+2bHl+ad&, 1)) (Root[attl® + 2b11® + 2a1® + 4cH1% + 2bH1 + a &,
2| - Root[attl? + 2b#13 + 2aH1? + 4cHH1? + 2bH1 +a &, 4])))
Root|afl® + 2b#1°% + 2at1® + 4cH1’+ 2bHl+a&, 1

(Rootfat1* + 2b#11° + 2212 + 40112 + 2bH1 +a &, 2| - 1))

a—-c+(a+c)cosh(22) + bsinh(22)

(cosh(2) + 1)°

(Root[

afl*+2bH13+2a1?+4cH1?+2bH1l+a &,
2]—tanh(

)
2
\/(((Root[attl“ +2b113+2aH1® + 4cH1? + 2bH1+a&, 1| -
Root|af1® + 2b#13 + 2att1? + 4cH1? + 2bHl+a&, 2|)
z
(Root[attl“ +2b#1%+2at1? +4cH1?+ 2bHl+ag, 3] - tanh(E)))/
((Root[am4 +2br13+2a1? +4cH1? + 2bHl+a&, 1] -
Root|af1® + 2b#13 + 2at1® + 4cH1? + 2bHl+a&, 3|)
z
(Root[a:il4 +2bH13+2a1? +4cH1® + 2bH1l+a&, 2| - tanh(E))))
\/(((Root[attl“ +2br13+2aH1? +4cH1? + 2bH1l+a&, 2| -

Root|af1® + 2b#1° + 2at1® + 4cH1? + 2bHl+a&, 4|)

A
(tanh(;) - Root[atl® + 2b#H13 + 2att1? + 4cH1? + 2bHl+a&, 1]))/
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((Root[attl4+2bttl3 +2at1?+4cH1’+2bHl+ag, 1] -
Root|af1® + 2b#13 + 2att1? + 4cH1? + 2bHl+a&, 4|)

z
(tanh(;) - Root[at1* + 2b#1° + 2att1? + 4cH1* + 2bHl+a&, 2])))

z
(tanh(a) — Root[aft1® + 2bH13 + 2att1? + 4cH1? + 2bHl+a&,

4|/

[Root[att14+ 2bt1®+2an1® +4cH1* + 2bHl+a &,

1]
Root|
a1t +
2b18 +
2ar1® +
4cH1? +
2bH1+
ag&, 2|
(Root[att1* + 2b 1% + 2aH1® + 4cH1 + 2bH1+a&, 2| -
Root|
agl*+2bH1%+2af1? +4cH1?>+2bH1l+a &,

4)

z
\/a—c+ (a+c)cosh(22) + bsinh(22) \/sech4(5)(a—c+ (a+c)cosh(22) + bsinh(2 2)

\/(((Root[attl“+2b1:tl3+2att12+4cttlz +2bHl+aé&, 1| -

Root|af1® + 2b#13 + 2att1® + 4cH1? + 2bHl+a&, 2|)
z
(Root[am4 +2bH13 +2at1?+4cH1? + 2bHl+a&, 4 —tanh(E)))/

((Root[att14+2bttl3 +2afl?+4cH1’ +2bHl+ag&, 1] -

Root|af1® + 2b#13 + 2at1® + 4cH1? + 2bHl+a&, 4|)

z
(Root[am4 +2bH1% + 2at1? +4cH1® + 2bH1l+a&, 2| - tanh(;))))]

Involving sinh and coth

01.23.21.0154.01

fA+ B coth(z) + Ccsch(2) 1
Z==
a+bsinh(2) a /—az—bz
b- atanh(g)

2(@A-bC)tan™?

+V —a -b? ((B -0 Iog(cosh(g)) +(B+0C) Iog(sinh(g)) - Bloga+ bsinh(z)))

—a2-p?
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Involving

cosh and tanh

01.23.21.0155.01

z

f tanh(2) (cosh(2) + csch(2) dz==2 tan‘l(tanh( 2)) + cosh(2)

J

cosh(2) sinh(z) (A + C csch(z) + Btanh(2)

01.23.21.0156.01

A+ Btanh(2) + Ccsch(2) P
|

a+ bcosh(z)

Bsinh%(2) + cosh(2) (C + Asinh(2))

1[b2_a2

[_ 2A tan‘l{ (a—b) tanh(g)] . Clog(cosh(%))

Blog(cosh(z) Clog(sinh(3)) (Ba?-bCa-b?B)log(a+ bcosh(2)
+ -

+
b-a

a

01.23.21.0157.01

a+b a’—ab?

f \ a+bcosh(2c2) tanh(cz) csch(cz) dz==

1| V2 Vb Va+b
C{+va+bcosh2cz)

01.23.21.0158.01

a+bcosh(2cz _l[\/?\/gsinh(cz)]
sinh +
va+b

a+b

f \ a+bcosh(2c2) tanhz(c 2 csch(cadz=

\/?\/FIog(\/?\/Fcosh(cz)+\/a+bcosh(202) )—\/a+ bcosh(2cz) sech(c?2)

\/_bt _1[ Va-b sinh(cz )
a-btan| ——

Va+bcosh(2c2)

J
J
J

Involving

01.23.21.0159.01

tanh(c 2) csch(c 2)

Va+bcosh(2cz)

01.23.21.0160.01

c

Va-b sinh(c2) ]

z= tan‘l[
va-bec Va+bcosh(2c2)

tanhz(c z) csch(c2) p Vv a+bcosh(2cz) sech(cz)
| Z ==
v a+bcosh(2c2) bc-ac
01.23.21.0161.01
tanh3(c z) csch(c2) 1 Va-b sinh(c2)
dz= (@+btan| —MM
Va+bcosh(2c2) 2@-b*?c Va+bcosh2c2)
cosh and coth

]— \/a— b \/a+ bcosh(2cz) sech(cz)tanh(c2)
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01.23.21.0162.01
fA + B coth(z) + C csch(2) 4 (sinh(z) (A + B coth(z) + C csch(2)))
/Z —

a+ bcosh(z) C + Bcosh(z) + Asinh(2)
2 Atan ((a—b) tanh(g) )
N (B-C)log(cosh(3))  (bC-aB)loga+bcoshz) (B+C)log(sinh(3))
- + +

2_
/ 2 a-b a2 - p? a+b

01.23.21.0163.01
fA + B coth(z) + C csch(2)

1 - cosh(z)

dz— i ((B+ C) csch (2) N 4Acoth(2) +2(B-C) (Iog(COShG)) - Iog(sinh(g))))

01.23.21.0164.01
fA+ Bcoth(2) + C csch(2) ~2(B+C)(log(cosh(5)) - log(sinh(5))) coshz(g) —-B+C+2Asnh®
d

cosh(z) + 1 2(cosh(2) + 1)
01.23.21.0165.01

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

V2 Vb tanh"l[M] —+va+bcosh(2c2) csch(cz)

a+bcosh(2cz)

Cc
01.23.21.0166.01
f coth(c z) csch(c 2) 4 Va+bcosh(2cz) csch(cz)
_ dz7z=-
Va+bcosh2c2) (a+byc
Involving hyperbolic and a power functions
Involving sinh and power
Involving z" sinh(a+b z)
01.23.21.0167.01
fz“sinh(a+ bz csch(cz)dz=
(-1} (=b+¢) 7 2+ -b+c -b+c -b+c -b+c
e Prozan vZ +2 1+1( 1L +1, ..., +1 eZCZ)—
20 GEE 2c 2c 2c 2c
-Di(b+c) 7t b+c  b+c b+c b+c
a+(b+°)zn'z j+2 J+1[ 1 +1, ..., —+1;ezcz]/:neN
Q0 (n=)! 2c 2c 2c 2c
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01.23.21.0168.01

fz” sinh(bz) csch(cz) dz ==
n (-1l 2 (~b+¢)7 It c-b c-b c-b c-b
P —e’bZZ . (2 j+1[ s L1 +1,..., —+1; e2°2]+
iz (n=)! 2c 2c 2c 2c
n (-1 i+t c+b c+b c+b c+b
ebZZ - j+2 i+1[ Y e 1 +1,...,—+1; ezcz] /ineN
20 (n=7! 2c 2c 2c 2c

Involving power of sinh and power

Involving z" sinh™(b z)

01.23.21.0169.01
u n (-l it 1 1

fz“ sinh(b2) csch(c2) dz== —i* 21‘“[ u ](1— umod 2) n! eczzi_ j+2 ,—+1(—, ey = 1
2 i (=P 2 2

2 N (1)) 2T e+ b(-2k+u)

[E
2l-U ez Z (_1)k(ij)[@b(2k+u)z Z

k=0 i—0 (n—j!

c+b(-2k+u) c+b(-2k+u) c+b(-2k+u) c+b(-2k+u
1; +1, ..,—+1;e2°2)+

)2 H[ 2c 2c 2c 2c

N (~1)i 2 c—b(=2k+u) 7t (c—b(—2k+u) c—b(-2k+u)
j+27j+1

(_1)u e—b(—2k+u)z ) oeeey
j:ZO (n-j! 2c 2c

c-b(-2k+u)
1, ———+1

)

c-b(-2k+u)
ey —————————— +

1;e2°2] ineNAueNt
2c 2c

Involving cosh and power

Involving z" cosh(a+b z)

01.23.21.0170.01

fz" cosh(a+bzcsch(cz)dz=
N (-1)l (=b+c¢) "t 2 -b+c -b+c -b+c -b+c
—e(’b*c’z’an!z . 2 j+1( ey e +1, ..., +1; ﬁ,zcz)_
Q0 n=7! 2c 2c 2c 2c
n (-1l (b+c)y Tt b+c b+c b+c b+c
ea*(b*c)zn!z : i+2 j+1[ . 1 +1,..., —+1; ezcz] ineN
i (n—! 2c 2c 2c 2c
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01.23.21.0171.01

fz” cosh(b 2) csch(cz) dz ==
N (~1)i 27 (~b+ )7t c-b c-b c-b c-b
P e’bzz . i+2 j+1[ . . +1,..., —+1 ezcz]+
o0 n=J! 2c 2c 2c 2c
n (-1 i+t c+b c+b c+b c+b
ebZZ j+2Fja1 Y e 1 +1,..., — +1;,*%?||/;ineN
i n-! 2c 2c 2c 2c
01.23.21.0172.01
s n (-1l 2¢)y it A
fz“cosh(cz)csch(cz)dz:: - —2e2°2n!2+' w2Fjaa(l 0 L 12, ., 2227 /ineN
n+ = (n-=p!
j=0
Involving power of cosh and power
Involving z" cosh™(b z)
01.23.21.0173.01
u
fz" coth’(c2) csch(cz) dz== -2+ (1—@2”)U[ u )csch”(c 2n! (@1 -umod?2)
2
n (-1 2 (cu+1)i?t u+1 u+1 u+3 u+3
e”Z _ i+2 ,41( vy ;eZ”)—
i (n-)! 2 2 2 2
u-1
i,
-u Ccz cz
2171 ¢°%(1- ¢%°%) csch (cz)n!Z (S)
s=0
5 n 1 S Ly 2s+1 2s+1 2s+3 2s+3
et2swz N (i Zi(c@s+ 1) ,-+2F,-+1(—,..., U+ ey ———
20 (n-)! 2 2 2 2
e2sz N (—1)i 27 (c(2u-2s+ 1)
j=0 (n_])!
2u-2s+1 2u-2s+1 2u-2s+3 2u-2s+3
j+2Fj+1( > 5 ,u+1; > > ;ezcz) /ineNAueN*

Involving tanh and power

Involving z" tanh(c z)

01.23.21.0174.01

N (=1)i 2 1 1
j+l(£1 ceey Ey 1

N w

3
fz“tanh(cz)csch(cz)dz::Zeczn! - 5; _ezcz) /ineN*

— 2
iTo(n—jtcit
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01.23.21.0175.01
i(cz(log(l—ie~°?) —log(1+i e~°?)) + Liy(—i e~°?) — Lis(i e 7))

fztanh(c 7 csch(czgdz= - =

Involving powers of tanh and power

Involving z" tanh"(c z)
01.23.21.0176.01
f Z"tanh"(c2) csch(cz) dz =

u u u

u
]+2Fj+1(5, ceny 5, u; 5+1, . £+l’ —QZCZ)‘F

u-1 Dl Zvi(cuy-i-t
2;2”-1eC“Z( w1 )n'(l (u- 1)mod2)2¥

2 i=0 n-j!

2J j j-1
u-1 =Dl (c(=2k+2u-1) ' 7
Ziu—lecuzn! E -1 k( ) c(—2k+u— 1)Z*—L7((LI 1) z :
k:O( ) K

(n-p!
2u-2k-1 2u-2k-1 2u-2k-1 2u-2k-1 ez
oFi ,u; +1,...,——+1, —¢ +
j+20j+1 2 2 2 2 )
) it
LD (-2keu-1) n (-1 (c2k+ 1) z] 2k+1 2k+1 _
ez Z N j+2Fj+1 [Ny » U
20 (n—=))! 2
2k+1 2k+1
5 +1, ..., 5 +1; —-e®°?||ineNAueN'

01.23.21.0177.01

f ztanhs(c 7 csch(cadz=

- —02 (i(-czlog(l+ie®®+czlog(l-ie °? + Lix(—ie %) — Liy(i e %) — i sech(c2) — i c zsech(c 2) tanh(c 2)))
2
Involving coth and power

Involving z" coth(c z)

01.23.21.0178.01

fz" th(c2) csch(c2) dz = 2 €2°7 ! ”Zn](wznjcjl F [1 1,3 3 2cz)
coltn(Cz)cscN(C2)dz==2e n'fe i Ty e T ey T +
o -y T2 T
n (-1l 23t 3 3 5 5
«,’CZZ:—_HZFJ+ [— e = 2 =y ey = ezcz] /ineN
20 (n=p! 2 2 2 2

01.23.21.0179.01

f zcoth(cz) csch(cz) dz == - é (c zcsch(c2) + Iog(cosh( ;)) - Iog(si nh(%)))



http: //functions.wolfram.com

63

Involving powers of coth and power

Involving z" coth"(c z)
01.23.21.0180.01

fz” coth(cz) esch(cp dz= -2 (1- ezcz)u [ ] cseh'(c2n! (1-umod 2)

Nie ©

n (- 2 cu+ 1)t u+1 u+1l u+3 u+3
eczz . 2 j+1[ e J1l+u e ;eZCZ]—
o (n—j)! 2 2 2 2
u-1
u =
2171 ¢%2 (1 - %°%) csch(c2) n! Z (s)
s=0
n 1 S ) 2s+1 2s+1 2s+3 2s+3
e’c(’z"*“’ZZ—.(—l)J 2 (c@2s+ 1))"’1j+2Fj+1(—, ,u+1; ey —— eZCz)+
iz n=7! 2 2
n 1 ) ) )
gC-2stuz Z — (-1 M (c@u-2s+1)it
j=0 (n_])!
2u—-2s+1 2u-2s+1 2u—-2s+3 2u—-2s+3
j+2Fj+1( 5 5 Ju+1; 5 5 ;@2”) ineNAueN?

Involving hyperbolic and exponential functions

Involving sinh and exp

Involving e sinh(b z) csch(c z)

01.23.21.0181.01

—b+c+ —b+c+
Pz 2F1( 2.1 g

fprSinh(bZ)csch(cz)dz: —¢°? 2¢ 2¢c

2c 2c

b+c+ b+c+
+1027) Pz py (20 1 PP 4, e22)

+
b-c-p

01.23.21.0182.01

b+c+p

1 b b+c
fe(b‘c)zsinh(bz) csch(cn) dz== - — [ce?PZ,Fy| -, 1; : ¢2°7 +blog(1—e‘2°2))
2bc C c

01.23.21.0183.01

_ 1(log(1-e2¢7) g2bz b b
f e ®*92gnh(bz) csch(cz) dz = 5 - 2F1[
c

Cc

Involving powers of sinh and exp

Involving e sinh™(b z) csch(c z)

1 1- _.e2(:z
C
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01.23.21.0184.01

— im21-m P2 (1 —mmod2) ( M C+p Cc+p
f@ sinh" (b2 csch(cz)dz== - Fp .

m — L —+1 @2“) -
c+p Py 2c 2c
1 irm
r’; J . L PrOm-2K) === 2|:1(c+p+b(m—2k), 1 c+p+b(m-2k) i1 eZcz)
imol-m ez Z (—l)k( ) 2c 2c
k=0 k

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

irm
A (p-b(m-2K c+p-b(m-2k) c+p-b(m-2k)
ez TP ))ZzFl( P e L P > +1; ¢2°2

/imeN*
c+p-b(m-2k)

01.23.21.0185.01

2eCP2gnh (c2) (1 - €2°7) 7" —pC+C+P —uc+3c+p
fepzsinh"(cz) csch(cz) dz== - ( ) zFl( -y ———; eZcz)
—-uc+c+p 2c 2c
01.23.21.0186.01
ez (1 - £—2cz)’/‘ sinh“(c2)
fec(“_l)zsinh”(c 7 csch(cz)dz == D 2F1(1—/1, 11— 2y e"zcz)
c(u—

Involving cosh and exp

Involving e”* cosh(b z) csch(c z)

01.23.21.0187.01

(b+p)z b+c+p . b+ctp . 2cz (p-b)z —bt+ctp . -btc+p . 2cz
f@pzcosh(bz)csch(cz)dz—— e e St i B bl T
b+c+p b-c-p
01.23.21.0188.01
1 |Og(1_€—202) e2bz b b+c
fe(b‘c)zcosh(bz) cchicddz= - | —— - —F| -, 1, :eZCz]
2 c b C c

01.23.21.0189.01

1 b b
fe*b"c)zcosh(b 2)csch(cz) dz = 2he [Ce_szzFl[——, 11-—; ezcz] +blog(1- e‘zcz))
c c c

Involving powers of cosh and exp

Involving e”% cosh™(b z) csch(c 2)
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01.23.21.0190.01

" LM eEP 2 (1 —mmod2) ( M C+p Cc+p
f@pzcosh (bz)csch(cz)dz= - m ZFI(—, 1, —+1; @2”] -
c+p 2 2c 2c
) 28 2
ol-m ¢z Z ( ) +
— k c+p+bm-2k
e(P—b(m—Zk))z2F1(C+p’b("F2k)’ 1: Grpbm2k 1: g2¢2
2c 2c / me N*
c+p-b(m-2k)
01.23.21.0191.01
2eP97(1+ 2727 " cogtf'(c 2) pc—c+p c(-u+3)-p
fepzcosh”(cz) cschca dz== Fl(— v, L ——;
(u—-Lc+p 2c 2c

01.23.21.0192.01
€242 (14 ¢2°7) " cosh'(c 2)

f M2 cogh(c2) cschc ) d z ==

cu-1
Involving tanh and exp
Involving e * tanh(c z) csch(c z)
01.23.21.0193.01
2¢P02 c-p 1 p
fepztanh(cz) csch(cz) dz == — 2F1[—, 1 - (3— —); —e‘zu]
- 2cC 2 c
01.23.21.0194.01
log(1 + €27
f e®?tanh(cz) csch(c) dz= ———
C

Involving powers of tanh and exp

Involving P ? tanh¥(c z) csch(c z)

01.23.21.0195.01

2 (P02 (1 - @*ZCZ)_” (1 + e’zcz)ﬂ tanh¥'(c2)

c-p

fepztanh"(c zcseh(c) dz==
p-c¢

01.23.21.0196.01

“

%% (1- ezcz)l_” (1+¢?°7)" csch(c 2) tanhf'(c2)

f e“?tanh*(cz) csch(c2) dz == >
Cc

Involving coth and exp

Involving e coth(c z) csch(c z)

2c

1
TN e T

A

Fl(l—,u; 1, —u 2—;1; 62cz’ _62cz)

p
3-—
c

e—ZCZ, e—2cz)

); _@—251’ e—ZCZ)

Fi(L 1— p, p; 2; €°%, —€%°%)
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01.23.21.0197.01

f ePZcoth(cz) csch(cz)dz=

(c+p)
2celtPz (3C+p)2F1(c+p 5 3c+p ZCZ) 274 p) o 3c+p 5 2C+P 5c+p o2c2
c(c+p) (3Bc+p) 2¢ | 2c 2¢ ' 2¢

01.23.21.0198.01

2P 92 c—p 1 p
fepzcoth(cz) csch(cz) dz == Fl[ =12 — (3— —); —e72¢2, e’zcz)
p-c 2c 2 C

Involving powers of coth and exp

Involving P ? coth¥(c z) csch(c z)

01.23.21.0199.01

(p-0z (1 _ ,-2cz\H* -2cz\"H /1
2e (1 e ) (1+€ ) coth (CZ) Fl[— p-c 1( p) 72(:2' e—ZCZ)

o u+l —|3-—1 e
p-c 2c 2

fepz coth(c2) csch(cz) dz ==
c

01.23.21.0200.01
27171 (1~ 2% (1+ ¢2°%) coth'(c 2)

1
fe”coth“(cz) cch(cg)dz=— 2F1(ﬂ +1Lu+1lu+2 > (1+ ezcz)]

c(u+1)

Involving hyperbolic and trigonometric functions
Involving sinand sinh

Involving sin(az)sinh(b z) csch(c z)

01.23.21.0201.01

el-breriarz —-b+c+ia -b+3c+ia
, . ;ezcz +

fsin(az) sinh(b2) csch(c2) dz == [i % (—e 7+ e ;
2c 2c

2c ’ 2c

202
b+c+na
2c ]

glbre-ia)z b+c-ia b+3c-ia elbreria)z b+c+ia b+3c+ia
; . ;€2cz +

oF1 oF4[1
a+(b+0)i —u(b+0)

el-bre-ia)z ( b-c+ia b-3c+ia
1_

- ; ezcz]]]/(Z(—1+eZbZ) (-1+¢2°9)

b-c+ia - 2¢ 2¢

Involving powers of sin and powers of sinh

Involving sin™(a z) sinh"(b z) csch(c z)
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01.23.21.0202.01

f sin"(az) sinh"(b2) csch(cz) dz ==

—_ m E ]
c 2 2

U2 m U+l oCZ (1 _mmod2) (1-umod2) ( mY(u 1 3 u
) zFl[ 1 —; ezu) —imum gez |y (11— umod 2)
2

m-1

liJ - m e-iam-29z . iam ias 11 iam ias 3 ves (=M piam-292
T T SR

=0 s/lc—iam-29° " 2c c 2 2¢c c 2 c+ai(m-2s)

iam 1 ias iam 3 ias
2F1[ ——-—1 +———;@2°Z] -
2c 2 c 2c 2 c
u-1
m {TJ u ehu-2kz bk bu 1 bk bu 3
?_”H*lecz[m)(l—mmodZ)Z(—l)k( ] — R —+ — 4+ = 1 - — + — + —; 2%+
3 = kK/lc+bu-2k c 2c 2 c 2c 2
(-1 e P-2kz bk 1 bu bk 3 bu
R =) [ . — i |
c-bu-2k) c 2 2c c 2 2c
[u;—lJ [WTlJ i”Tm+(—s' a(m-2s)-bu-2k) z bk ias 1 iam
2—wu+1eczz Z(—l)k+s(m)(u) (_1)u € 2|:l(_ l_+__l _
v s J\k c-ia(m-2s) —bu-2k) c c 2 2c
bu bk ias 3 iam bu (Fam-29-b(u-21) -7
—,1;—+—+—————;@2cz)+
2c c C 2 2c 2c c+ai(m-2s) —bu-2k)
bk iam 1 ias bu bk iam 3 ias bu
oF| —+ - — -1 —+ o ——— %7 |+
c 2c 2 c 2c c 2c 2 c 2c
g2 TPUmZl-fam-29)z bk ias bu 1 iam bk éas bu 3 iam
Fyl———+— - — - —+—+ —+ — - o
c—ia(m-29+bu-2k c c 2c 2 2c c c 2c 2 2c
e(ai(ITFZS)er(u—Zk))z—LZ”
c+ai(m-2s)+bu-2k
bk iam bu 1 ias bk iam bu 3 ias
oF[——+ +—+-——-—, 1L ——+ +—t+—— — [ /imeN  AueN'
2c 2c 2 c c 2c 2c 2
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01.23.21.0203.01

f sin"(az) sinh*(c2) csch(cz) dz ==

21M¢°7 (1 - mmod2) sinh(c2) (1 - ¢?°7) "

c(l-pw

lWlJ i"Zerax'(Zk—m)z

2

m c—cu 3-u _
( m )zFl( Jl-p; ; eZCZ) —2M etz sinh (c2) (1- €°7) "
2 2c 2

k=0

s'a(rmzk)z—ﬂ
e 2

> (—1)k(m) : F
K ; 2
aiCk-m+c(l-p)

—puc+c+ai(m-2k)

1-uw;

(—pc+c+an’(2k—m)
' 2c ’ 2c

aiRk-m+c(3-
cai( ) +C( #);e2°2]+

- 2F1[
ai(m-2k) +c(1-pw
Involving cos and sinh

Involving cos(az)sinh(b z) csch(c z)

01.23.21.0204.01

f cos(az)sinh(bz)csch(cz)dz=

(e(bﬂ‘a)z(e—s‘az + eéaz) (_(e—bz + ebz) (1_ eZCZ)

- ;

_ ai(m—2k)+c(3—y)_ eZcz)
2c 2c

2(1+€®3%) (-1 + €2P7) (-1 + €%°?)

(e(—b+c+ia)z [ —-b+c+ia -b+3c+ia
2F1 1, ;

.£202)+
2c 2c

b-c-ia

elbre-ia)z b+c-ia b+3c-ia eP+eriaz b+c+ia b+3c+ia
i| ——oFi1, ; ; e2°7| - 2F1 ; T K
a+((b+0o)i 2c 2c a-i(b+0) 2c 2c
el-bre-ia)z b-c+ia b-3c+ia
oFaf1, - - ;e
b-c+ia 2c 2c

Involving powers of cos and powers of sinh

Involving cos™(a z)sinh"(b z) csch(c z)
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01.23.21.0205.01

U 27m1 62 (1 —mmod2) (1-umod2) ( mY( u 1 3
2

fco§“(a 2)sinh*(bz)csch(cz) dz == —

c 2

m-1 i iam ias 1 4. iam  ias 3. 2cz
u {sz oMz E (- m 2 2 L - —+ e
iuzm*lecz[u)(l—umodz)Z( ) ( S ¢ )+
2 S \S c—ia(m-2s)
ia(m-2s)z iam 1 _ ias 4.iam 3 ias. ocz
€ 2F1(2c 2 c’l’ 2c+2 c’e )
ai(m—29)+c¢
17 ebu2hz ( LU L —%+b—“+§'e2”)
B 1 m 2 k(Y c 2c 2" ¢ 2¢c 2’
2-murl gez| (1—mmod2)Z(—1)( ) +
2 — k bu-2k +c
_ 1\ ,-bu-2kz bk 1 bu .. bk 3 bu. ocz UI 1
D7 zFl(c +2 2c’1’ c +2 2c' ¢ ) -
_ol-m-u cz Z( 1)k( )( )
c-bu-2k k=0 =0
) bk ias bu 1 iam bk ias bu 3 iam
e(b(u—Zk)—sa(m—Zs))zzFl b4 —— ,1; 44— ;€2cz /
c 2c 2 2c o c 2c 2 2c
, bk iam bu 1 ias
(~ia(m-29) +b(Uu—-2K)+c)+|e@iM29rbW-200z £ | 4 +—t -,
c 2c 2c 2 C

bk iam bu 3 ias
1,-——+ +—+———;ezcz))/(ai(m—ZS)+b(u—2k)+c)+
c

c 2c 2c 2

: " bk ias 1 iam bu bk ias 3 iam bu
(=Y giam29-bu-2kyz g t—t e ——— L —+ — =~ —— — —; £?%? /
c c 2 2c 2c c c 2 2c 2c

] ) b ok 1)U gFam29-bu-2k)z bk iam 1 ias bu
—za(m- - - - ok — ——— 1
(—ia( S) (u )+0)+ (-1 e Fq + + 1
c 2c 2 [ 2c

c 2c 2 c 2c

bk iam 3 ias bu
—;e2°z))/(an'(m—2s)—b(u—2k)+c))/;meN*/\ueN*

01.23.21.0206.01

f cos™(az) sinh(cz) csch(cz) dz ==

"*7 Esa(zkfmnzFl(a»'(Zk—;c)—cwc, 1-u af(Zk—fT;):C(—ﬂ*':‘)); ezcz)
_ol-m-u 2% (= e—cz+€cz)u Zcz H Z ( . +
p ai(2k-m+c(@l-pw)
ia(m-2Kk) z ai (Mm-2k—-cu+c o ai (Mm-2K+c(-pu+3) | 55
¢ ZFl( 2c 1 ! 2¢c € )
+
ai(m-2Kk) +c(1-p)
2-Mm-p+1 ec2(_e—cz + eczyl (l— (/,2<:z)‘/J m 1—/1 3_ 4
m zFl( - ;ez"z](l—mmodZ) /imeN*t

cu-1 2 2

Involving sinand cosh



http: //functions.wolfram.com 70

Involving sin(az)cosh(b z) csch(c z)

01.23.21.0207.01

-b+c+ia -b+3c+ia

Fyl L, ; ;27| +
2 { 2c 2c )

liebz(e_bz+ebz) (1—@202) e(fbﬂ;ﬂ-a)z
jéhmacmmmacxmcadz= [

2(1+¢2"?)(-1+¢%¢?) |b-c-ia

, 4 ) , €

elbre-ia)z b+c-ia b+3c-ia elbroria)z b+c+ia b+3c+ia
. . . 2cz . . 2cz
+ Fqi1 +
2c 2c 2c 2c

i| ——F
a+(b+c)n‘2 ! a—ub+®2 !

plbre-ia)z b-c+ia b-3c+ia
L 1,_ : .CZCZ
2c 2c

- .2
-b+c-ia

Involving powers of sin and powers of cosh

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



http: //functions.wolfram.com

71

01.23.21.0208.01
2-m+1eCZ(1 —mmod2) (1—u

mod2) (m\(u 1 3
HHEEEEE
B 2 2

fsinm(az) cosh'(bz) csch(c2) dz == — u
c 2
m-1 o am-29z iam | ias iam  ias 3 £2¢7
u lJ m | € 2 F1—2 —+—l—2 +o.e
2wt ”[u](l unmd2)2:( 1f( ) = ¢ ¢ )+
> c—ia(m-29
. —2““*1«3”[ m](l—mmodZ)
c+ai(m-29) >
vl b2z _ bk bu 1 .. bk bu 3. 5c¢z —bu-2k z bk 1 bu ,. bk 3 bu  5c;
[EJ(U) F( c+2c+2’1’ c+2c+2’€ )+€ 2Fl(c-i—z 2c’l’c+2 2c’e )
k=0 K c+b(u-2k) c-bu-2k
u1 1J
o-m-u+l CZZ Z( 1)5( )( )
k=0 s=0
[[eMTmNb(u—zk)—éa(m—ZS))Z2F1[_%+E+ E+E_ fam 1: _%_'_ ia_s+ E_‘_E_ iam.(eZCZ)]/
c 2c 2 2c c C 2c 2 2c

(c—ia(m-29) +bu-2k))+

1, -—+ +—+-——-—e
c 2c 2c 2 c

bk iam bu 3 ias ])
2cz

irm
e 2

[ (@i (m-29)+b (U-2Kk)) z—

+t— - —
c C 2 2c 2c c c 2 2c 2c

i|l-—+ +—+ - —,

imx . bk iam bu 1 ias
c 2c 2c 2 c

/(c+ ai(m-2s)+bu-2k) +

[bk ias 1 iam bu bk ias 3 iam bu ]]
eZCZ/

bk iam 1 ias bu
t—_—— 1

(C—ia(m-29) —b(u—2k)+ |eFam2o-bu-2kz-3 | — +
c 2c 2 c 2c

—+ +
c 2c 2 c 2c

01.23.21.0209.01

bk iam 3 ias bu
—ﬂE“D/®+aMm—2$—bw—2mqﬁmeN*AueN*

f sin"(az) cost'(c2) csch(c2) dz== 21" e °? cosh'(c 2) (1 + e’zcz)_”

irm . .
m-1 Tlvai@k-mz o ( pc-crai@k-m L C@-p-iaRk-m ¢, —202)
Zzl( 1)k(m) = Fl( 2c i L 2c € €
- +
= K (u-Dc+aik-m
_ﬂ c-c+ai (m-2K c(3-pw-ia(m-2Kk
sa(m—Zk)Z Fl(_ﬂ +2»C( ); i, 1 B-p) ch( >; —B’ZCZ, e’zcz)
+

(u—Dc+ai(m-2Kk)

_ 1-pu 3—u
21—me—cz(l+e—2cz)/":l( 5 D, 1 . -

1
cu-1

Involving cos and cosh

m
e2¢2, e—Zcz)( m )cosh“(c 2(1-mmod2) /; me N*
2



http: //functions.wolfram.com 72

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

01.23.21.0210.01

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

e(bﬂa)z(@—iaz_'_@iaz) (@—bz_'_@bz) (1_62cz) e(_b+c+,'a)z _b+c+ia -b+3c+ia
oFy 1’ . . 2cz +
-b+c+ia

’ , €@
2(1+227) (1+ €27 (-1 + €27 2¢c 2¢

) , € ) 4

ebre-ia)z b+c-—ia b+3c-ia ebreria)z b+c+ia b+3c+ia
; . . 2cz| _ . . ,2¢cz +
2c 2c 2c 2c

J
a+(b+oi- a—ib+0o

p-bre-ia)z b-c+ia b-3c+ia ]
1‘_ : .6202
2¢c 2c

Involving powers of cos and powers of cosh

Involving cos™(a z) cosh"(b z) csch(c z)
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01.23.21.0211.01

" 27M+1 62 (1 —mmod2) (1-umod?2) ( M
fcosm(a 2 cosh (bz)csch(cz) dz= - m
c 2

ZF]_[E 1 E.QZCZ)_
2 2

[rle e‘ia(m_zs)zzFl(—iam ias 1 1: iam  ias 3e202)

Nie

2l im T T

2 +
S
s=0

c—ia(m-29)

u
u

2-m-u+l ecz[ ] (1-umod?2)

2

@éa<m—25)22|:1("a_m 1_ias q.iam 8 _ ias. @ZCZ) m
2c 2 c 2c 2 c _meu+l oz
- -2 e m |[(1-mmod2)
c+ai(m-29 2

u-1

= bu-2kz p (_bk _ bu 1 4. bk _ bu_ 3 2cz) -bu-2k)z (% 1_bu 4.bk_ 3 _bu, 2cz)

LZJ(U € 2F1( c +2c+2’1’ c +2c+2’€ € 2F1 c +2 2c’1’ c 2 2c’
+ —

ik c+bu-2k c-bu-2k)

lwl m-1
2

[P,
zmeret 3 35

k=0 s=0

—_—t —t—+ == -t —+——
c c 2c 2 2c C c 2c 2 2c

[[e(l’(“‘z'()‘famzs”zZFl[ bk ias bu 1 iam bk ias bu 3 n’am_ 262]]/

bk iam bu 1 ias
-——+ +— -,
c 2c 2c 2 c

(c-ia(m-29)+bu-2Kk)+ (@z<a“m$>+b<“-2k>)z ZFl[

bk iam bu 3 ias
1, -—+ — - — %7 /(c+ai(m—23)+b(u—2k))+
c 2c 2c 2 C
) bk ias 1 iam bu bk ias 3 iam bu
@(—sa(m—2's)—b(u—2k))zZF:L —_— 1 —— — = ———;@201 /
o] c 2 2c 2c C c 2 2c 2c

i bk iam 1 ias bu
(C_ﬂ.a(m_28)_b(u_2k))+[@(sa(rm25)b(u2k))22F1[_+ —

2c 2 ¢ 2c¢

bk iam 3 ias bu

—+ +— —,ezcz))/(c+ai(m—25)—b(u—2k))J/; meN* AueN*
(o] 2¢C 2 c 2¢C

01.23.21.0212.01

f cos™(az) cosh(c2) csch(cz) dz ==

21 cosh'(c2) (1 - mmod 2) (1 + e~2¢7) ™" [

N3 3

1 3-u
e ¢Z Fl(__ (u— 1) —u, 1; : _6—201, e—Zcz) +
c(u-1) 2 2

21" e~ costf'(c2) (1+ 6_201)_#
=2 .
Zzl (m)[ e2ras-iamz F(—,uc+c+iam—212as iam-2ias+c(3—p)

-u 1 e—2cz ()—Zcz)_’_
SJ\uc-c-iam+2ias 2c 2c

s=0

e»&a(sz)z

uc—c+ai(m-29) '

F(_,uc—c+iam—2ias._ __iam—2m'as+c(,u—3)._ . —Zcz)
= L ; e
2c 2c

Involving sin and tanh
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Involving sin(a z) tanh(c z) csch(c z)

01.23.21.0213.01

_ia ct+ia 1 iay. _2¢ ia ia—C ,.1 ia). _2¢
. [RGB D) e R[S L5 (3 ) e
sin(az tanh(cz)csch(czdz=ie +

-c-ia c—ia

Involving powers of sin and powers of tanh

Involving sin™(a z) tanh"(c z) csch(c z)

01.23.21.0214.01

fsi n"(az) tanh(c2) csch(cz) dz==2""e % (1 - 6_202)7# (1+ e—ZCZ)'u tanh*(c2)

t

J irm

@T+ay‘(2k—m)z Fl(_ iak-m-c . i, 1_/1; % (3_ éa(Zk—m)); _@—ZCZ, e_zu)

m-1

2. )

Z (—l)k (m) 2c c N
k=0 k

ia(2k-m)—-c

imm

eia(r‘mZk)z—T Fl(_%; " 1_/~1; %(3_ ia(n:;Zk)); _e—Zcz, e—ZCZ)
ita(m-2k)—c -
217 (1- 727" (14 ¢72°7) tanh'(c2) (1-mmod2) (m 1 3
( m ] Fl(_; i 1=y =5 —e72%, e’zcz) /;meN*
C > 2 2

Involving cos and tanh

Involving cos(a z) tanh(c z) csch(c z)

01.23.21.0215.01

eiazzpl(cgia’ 1 %(3_ %a); _e—Zcz) e—ﬁazzFl(C;'ca, 1: %(3+ E’Fa); _6—202)

f cos(a z) tanh(c z) csch(cz) dz == e ¢ ‘ ) .
ra=c c+ia

Involving powers of cos and powers of tanh

Involving cos™(a z) tanh"(c z) csch(c z)
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01.23.21.0216.01

f cos™(az) tanh(c2) csch(c ) dz== 2" % (1 - e‘ZCZ)_” (1+ e‘ZCZ)”

m-1 . P —m)— i _
[TJ exa(Zk—m)zFl(_Ea(Zk M-S 1 %(3_ ia@k m)); _e2c2 e—ZCZ)

m 2c c
tanh*(cz ( ) +
( )kZ:; K iak-m-c

eia(rmZk)zFl(_»'a(mz—ik)—c; u1- %(3_ s'a(n:Zk)); _e2cz, 6—202)

ta(m-2k)—c

1 o (M 1 3
—2MMet(1-¢72%%) T (1+€72%%) | m |tanh'(c2) Fl[g; wl—p; E; —e7207, (e—2cz) (1-mmod2) /; me N*
c 2

Involving sin and coth

Involving sin(a z) coth(c z) csch(c z)
01.23.21.0217.01
f sin(az) coth(cz) csch(cz) dz ==
1

) ) c—ia 1 ia
(e’(‘:”a)z((cwa)ez‘az Fl( . -1, 2 5 (3— —); —e7%¢7, e’2°2]+(a+ic)
c

(a-ic)(c—ia) c

c+ia 1 ia
iFl( i-1,2 — (3+ —); —e72°7, e—m)))
2c 2 [

Involving powers of sin and powers of coth

Involving sin™(a z) coth¥(c z) csch(c z)

01.23.21.0218.01

f sin"(az) cothf'(c2) csch(cz) dz==2"""e % (1 - e‘zcz)“ (1+ 6_201)—}1 coth*(c2)

{EJ @M7m+as'(2k—m)z = (_ s‘a(ZIZ:m)—c; L %(3_ s‘a(2k—m)); _e—ZCZ' e—ZCz)

2 1 c
> () :

k=0 ia(2k-m)—-c

fa(m-2k) z- 0% i a(m-2k)- a(m-2k - -
o aMm20z= Fl(_xa(nzc ) c. L %(3_ ra(ﬁ: )); —e2°7 ¢ 2(;2)

ita(m-2k)—c

2107 (1- 727" (14 ¢72°%) " coth'(c2) ( m 1 3
[ m ] Fl(—§ —f, o+ 1 5; —e72¢2, @72“) (1-mmod2) /; me N*

c 2
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01.23.21.0219.01

u
fsinm(az) coth’(c2) csch(c2) dz== —27™"*1 ¢°2 (1 - eZCZ)“[ u ] (1—umod?2)
2
imn 2 . . 1 . . 3
1% ez ‘am29z Fl(—‘am+%‘+§+§,u+1;—‘::‘+%+§+5;e2°2)
+

m 2c
cv( )
S clu+l—-ia(m-29

m-1
i
s=0

ia(m-29)z fmr iam u 1 ias iam u 3 ias, 2
e u_ __as . u_ o _tas, 2cz
e 2F1(26+2+2 c,u+1, w tat; o€ )

ai(m-29)+c(u+1)

m
cscht(c2) — 27 ™ 607 (1 - ¢27)° ( m ) (1-mmod2)
2

_c(u- 1 3 — 1 3
e cu 2k)22F1(k+ 2 u+ 1, k+ E, EZCZ) @C(u 2k)zzF1(U+ 1, -k+u+ E, -k+u+ E, @202)

l

Z c(-2k+2u+1)

3
_0(k cu+1) -cu-2Kk

=~

CSChu(C 2)- o-m-u+l cz (1 _ @2cz)“

ulypm-l UM —ia(m-29)-c(u-2k) z ias 1 iam . ias 3 iam, o
liJliJ( 1)S(m)(u) e 2 2Fl(k+T+E_ 2C,U+1,k+T+E—2—C, CZ)+
= = s/ k c(2k+1)—ia(m-2s)
) imz iam 1 ias iam 3 ias
(e(xa(rrFZs)fc(u—zk))sz 2F1[k+ o U+l k+ R eZCZ))/
2c 2 c 2c 2 c
irm . ias 1
(C(2k+1) +ai(m-29) + (eTHC(”"Zk)_’a(m"ZS))ZZFl(u+ 1, -k+ —+u+ 5"
c
iam ias 3 iam
5 ;—k+—+u+£— ;ezcz))/(c(—2k+2u+1)—ia(m—25))+
C c
. imz iam 1 ias iam 3 ias
(e(a“wzs”c(”ik))z’T zFl(u+ 1, —k+ +U+———; —k+ FU+ = — —; ezcz))/
2c 2 c 2c 2 C

(@i(m-29)+c(-2k+2u+1)||esch’(c2) -

1 uf MYy U " u 1 u 3
27U g2 (1-¢2%%) [ m [f u |csch (cz)zFl(— +— U+l —+ - eZCZ) (mmod2-1)(umod2-1)| /;me
uc+c EWAS 2 2
N*Aue
N+

Involving cos and coth

Involving cos(a z) coth(c z) csch(c z)
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01.23.21.0220.01
f cos(a z) coth(cz)csch(cz) dz =
1

c—ia 1 ia
7-1,2 = (3— —); —e72¢7, e—zcz) —(a+ic)

[e—(cﬂa)z ((a_ i C) eZiaz Fl(
C

(@+ic)(c+ia)

c+ia 1 ia
Fl( 1-1,2; — (3+ —); —e2¢2, e_zcz)))
2c 2 c

Involving powers of cos and powers of coth

Involving cos™(a z) coth¥(c z) csch(c z)

01.23.21.0221.01

f cos™(a2) coth’'(c2) csch(cz) dz== 2" e %% (1 - e’zcz)” (1+ e’zcz)_”

[m_le eia(Zk’m)zFl(—ia(Zk;m)_c' -, u+ 1 1 (3_ M)- —e2cz efzcz)
2c ! ’ 12 ' J

m c
coth(cz ( ) +
( )é k ia(k-m-c

eiam-26z Fl(_ ia(m-2k-c,

c

ia(m-2k)—c

1 _ 1 3 m
— 2% (1- e’zcz)ﬂ (1+e72¢7 # Fl[? -, i+ 1 5; —e72¢2, ezcz)[ m )coth“(cz) (L-mmod2) /; me N*
c 2
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01.23.21.0222.01

m
fcosm(a 2 coth’(c2) csch(c2) dz== -2 ™1 % (1 - ezcz)u [ m ) (1 - mmod 2) csch'(c 2)

2

+ —
kZ: c(2k+1) c(-2k+2u+1)

-1
=] u e’c(“’z'()zzFl(k+ % u+1 k+ g; eZCz) ec(”*ZK)ZzFl(—k+ u+ % u+1; -k+u+ g; eZCz)
(i
-0

u
27mul go2 (1 - e2°z)u [ u ) (1-umod 2) csch'(c2)
2

+ =
2c Cc

e_ia(m_zs)zzF (_ iam ias

u,t ._tam ias u _ 3. 202)
+2+2,u+1, e T o tate

+
prs clu+l)—ia(m-29

ia(m-2s)z (;‘am u_ 1 _ias .iam u 3 ias, Zcz)
€ e R e L rab I Rt

_ o-m-u+l ez (1 _ £2cz)“ CSChu(C 2
(u+l)c+ai(m-29)

Z)IZ] ! - ; -
Zzl 22: (m)(u)[(5(*53(W2S)*C(U*2k))22|:1(k+ rzas+ 1 uam, L K nasJr E ~ Lam; QZCZ))/
— —Us)lk c 2 2c c 2 2c

(ck+1-ia(m-29)+ [e“ a(m-29-c(u-2k)z

iam 1 ias iam 3 ias
+——— u+Lk+ +———;ezcz)]/((2k+1)c+au‘(m—25))+
2¢c 2 C 2c 2 c

Sl ) ias 1 iam ias 3 iam )
eCU=2h-iam=29z P k4 — +u+— - JU+1 K+ — +u+— - ; @22 /
c 2 2c c 2 2c

ZFl(k +

+U+———,

. iam 1 ias
(c(-2k+2u+1)—ia(m-2s) + [@af("“s)”(“—z"”zzFl(—k+ 5 5
C C

iam 3 ias
u+1 —k+ 5 +u+5— —;ezcz))/((—2k+2u+1)c+ai(m—23)))—
c c

u+1 u

1 uf MY +3
27Ut 602 (1 e2%2) [ )[ u ]csch”(c 2 zFl(—. u+l, —; ezcz) (1-mmod?2)
cu+l 2 J\2 2 2

(1-umod?2) /;meN* AueN*

Involving hyperbolic, exponential and a power functions

Involving sinh, exp and power

Involving z" € ? sinh(a +b z) csch(c z)
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01.23.21.0223.01

fz” eP?sinh(a+bz) csch(cz) dz== —e®*n!

n (-1l (b+p+o) it c+p+b c+p+b  c+p+b c+p+b
€a+(p+b)z Z - j+2 j+1[ y eeey , 1 +1, ..., +1; ezcz]—
i (n=)! 2c 2c 2c 2c
e—a+(p—b)z
n (-1l 27 (~b+ p+ o)t c+p-b c+p-b c+p-b c+p-b
Z - i+2Fje1 1 +1, .., +1;&%°%||/;ineN
i n=7n! 2c 2c 2c 2c
01.23.21.0224.01
ea 7wt noo (=il b b b b
fz“ P 9%dnh@+bzeschcdz= —— - &*2*2n1 Y ——— oFj| = oo = L =+ 1, ., —+ 1 €202]+
n+1 =0 (n_j)!(zb)J+l C C C C

", (-1} 2oy 2
n!€_a+ZCZZT j+2Fj+l(ll L1122 ezcz) /ineN
j=0 I
01.23.21.0225.01
fz” e ®9Zgnh@+bz) csch(cz) dz==

a M+l n Zn—j
¢ -n! e—a—2bz

0 (n—j)! @b

b b b b
oFjst| == e == L=+ 1, ..., —— +1; €%
n+1 c

" (- o2

n! ea+2czz

w2Fia(l o L 12, ., 2 6% ineN
j=0 (n_j)!

01.23.21.0226.01

fzn eP?sinh(b2) csch(cz) dz== —eczm[_@(—bﬂn)z

n (-1 2 (-b+ +c)‘i—l c+p-b c+p-b c+p-b c+p-b
( ')!p i+2 j*l[ P 3 ey 2p L 2p +1, ..., 2p +1 62cz]+e(b+p)z
— n—J): c c c c
j=0
" (D2 brpro c+p+b c+p+b c+p+b c+p+b 2c2
=0 (n-)! 2¢c 2¢ 2¢ e

01.23.21.0227.01

+1 n j N-j -j-1
D'z Q2o
2" e®9%gnh(bz) cschic) dz= —— +32°Zn!2— 2Pl L 12,0, 2 €207 -
n+1 i (n=)!

n (-2 @2pt b b b
fbeZmZ—m j+1(

; —,...,—,l;—+1’._.,_+1;6202 /nenN
j=0 (n-)! c c I c
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01.23.21.0228.01
71 n (-1l 2 (20711

fz“ e ®*9Zgnh(b2) csch(cz) dz== — —— — n! ¢2°? Z— w2Fiaa(l o L, 12, ., 2 2207) -
n+1 o0 (n—J!
n Z-i@2p)it b b b b
nte?P2y — — oFja| == e, == L——+1, ..., ==+ 1 e®°?| ;neN
i (n=)! c c c c

Involving powers of sinh, exp and power

Involving z" €% sinh"(b z) csch(c z)
01.23.21.0229.01

u
fz“ eP?sinh"(b2) csch(c ) dz = —i 21“[ u ] (1-umod2) n! ¢c+P?
2

-1 2 (p+o it

n
j=0 (n_j)!

c+p C+p C+p c+p
J-+2Fj+1( . L +1,..., —+1 ezcz)—
2c 2c 2c 2c

2c

5]
u
1-u CZ _ 1)K (p+b(-2k+u)) z
27 %€ n! kéo( 1) (k)[f E

j=0 (n_j)!

c+p+b(-2k+u c+p+b(-2k+u cC+p+b(-2k+u
p+b ),1; p+b )+l,...,¥+l;e2cz)+

2c 2c 2c

no(—1) i —b(- -i-1 —b(-
(_1)u€(p—b(—2k+u))22( D2 e+ p-b(-2k+u) . j+1(c+p b( 2k+u)’
i (n=)! 2c

c+p-b(-2k+u) c+p-b(-2k+u) c+p-b(-2k+u)
1 +1 _ ¢

2¢ ’ 2¢ 2¢

Involving cosh, exp and power

Involving z" €”* cosh(a+b z)csch(c z)

01.23.21.0230.01

fz” eP?cosh(a+bz) csch(cz) dz=—e°*n!

n (-1 v (c+ p+b(—2k+u))_j_1 (C+ p+b(-2k+u)
R0 o

1;e2°2)]/;neN/\ueN+

n (-1l 2 (b+proT c+p+b c+p+b c+p+b c+p+b
"aﬂpw)zz - j+2 j+1[ 1 +1, ..., +1; e2°2)+
o0 (n-j! 2¢ 2c 2c 2c
e—a+(p—b)z
n (-1l 2 (~b+ p+o) Tt c+p-b c+p-b c+p-b c+p-b ves
Z - j+2Fje1 v 1 +1, .., +1;e°*||/;neN
ic0 n-! 2c 2c 2c 2c
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01.23.21.0231.01

f 2" e®9Zcosh(a+ bz cschicz) dz=

-a N+l n _ N\
esz _n,€a+2bz D

n+1 =0 (= !

n! e—a+2czz

j=0 (n_j)!

01.23.21.0232.01

0 (-1 2oyt 2

i b b b b bex
— oFjal = S L=, = L 2
(zb)J C C C Cc

w2Fia(l o L 12, ., 2 2% ineN

f 2" e 9% cosh(a+ bz cschcz) dz =

+ e 82bzp)

no(—1) -1 -]
n!@a‘FZCZZ( D'@o Z
j=0 (n- J) !
01.23.21.0233.01

fz" eP?cosh(b 2) csch(c2) dz = —e°?

e? Zr1 n z b b b
J+1[ )

- i+
el o (- ren™

. 2¢z

w2Fia(l o L 12, ., 2 6% ;neN

2

j=0 (n_j)!

n(-DiZi(b+p+o) T

) eeey ) oo

2

j=0 (n_j)!

01.23.21.0234.01

f 2" e®9Zcosh(bz) csch(cz) dz= - ——
n+

i i@p it

T (
eZbZn!Z—. +
=0

(n-n!

01.23.21.0235.01

f 2 e 92 cosh(b 2) csch(c2) dz== -
n+

n o -i2pit

e*ZbZn!Z

— 2P
j=0 (n_ J)

2c 2c ' 2c

! c+p+b c+p+b c+p+b c+

j+2Fj+1 ) oeeey 11; +1a~~

2c 2c 2c
A+l n (_1)] i 2 C)fj*l
2cz .
-y ————————— oFa(lL ., L 12
1 %; (n=j!

b b b b
ZF,-+1(—, v = L —+1, ., — 41, eZCZ]/; neN
C Cc Cc C
zmt (- @RoT
-2y ————————— Rl L L L2,
1 J; (n-j)! v
b b b b
1[——, == L=+, L, =+ 1 ezcz)/; neN
Cc Cc C Cc

Involving powers of cosh, exp and power

Involving z" e * cosh"(b z) csch(c z)

N (-1)i 27 (~b+ p+ o)t c+p-b c+p-b c+p-b c+p-b
j+2 j+1[ 1; +1

2c

p+b
2c

) 2

+ 1; 62cz]+e(b+p)z

+1 ezu]] /ineN

EZCZ) _

: eZCZ) +



http: //functions.wolfram.com 82

01.23.21.0236.01

fz“ ePZcosh'(bz) cschcz) dz ==

Cc+ C+ c+ c+
i PP —p+1;@2°2)—

(L-umod?2) eP?Zn! oF ( 1
Z 2t 2c 2c 2c 2c

21u[ u] " (D2 (pro
u .
2 =0 (n-n!

2

n(-1iZvi(c+p+b(-2k+uyt C+p+b(=2k+u)
j+2 j+1[— .

u
21—u ecz n! ( ] (B(p+b(—2k+u))z
2, k 2, (n-j!

k=0 j=0 2c
C+p+b(-2k+uw) c+p+b(-2k+u) C+p+b(-2k+u)
p 1 p 1, ..., p—+1’ eZCZ)+
2c 2¢C 2¢c
o i
@(p—b(—zmu))zzn:(_l)w fc+p-b(=2k+u) " . [w
. j+2j+1 ) eeey
j=0 (n=p! 2c

c+p-b(-2k+u) c+p-b(-2k+u) c+p-b(-2k+u)
1; +1 B

, 1 2|l ineNAueNt
2c 2c 2c
Involving tanh, exp and power

Involving z" € tanh(c z) csch(c z)

01.23.21.0237.01

fz” eP?tanh(cz) csch(cz) dz=
n (-1l c+ pit c+p cC+p C+p c+p
2P 2y : j+2Fj+1( Vs L1 +1, ..., —+1; —eZCZ)/;neN
ioo0 (n=)! 2c 2c 2c 2c
01.23.21.0238.01
27+ n (_1)j 2—]—1 c—j—l Zn—j
fz“e’cztanh(cz)csch(cz)dz:: —2e2czn!Z w2Fia(l 1L, 12, ., 2 —€?%%) /ineN
l+n i (n=j!
01.23.21.0239.01
(-1a e n (2077t
fz" ¢7°2@%D tanh(c2) csch(cz) dz=2n! | ———— + (= 1)° eZCZZ ——— oFal L 52, 2 e -
(n+1)! i (=)!

n 91 (- 1)k 2002 (2¢(q - k)Tt 2

2

j=0 k=0 (-t

/ineNAgeN*

Involving powers of tanh, exp and power

Involving z" P * tanh"(c z) csch(c z)
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01.23.21.0240.01
u-1
fz“ ePZtanh’(c2) csch(c2) dz== 242 e<P+°“>Z[ w1 ] n!'(1- (u-1)mod?2)
2

n (=)} (p+cuy it cu+p Cu+p cu+p cu+p ves
- j+2Fj+l( ,u; +1, ..., +1; —e )+
iz (n={! 2c 2c 2c 2c
= n j “i=1 e
u-1 (-1 (p+c(-2k+2u-1)) ") p+c(—-2k+2u-1)
271 Z (_1)k( ) ) @(p+c(—2k+u—l))zz — 142 j+1[
k=0 =0 (n-pn! 2c
p+c(-2k+2u-1) p+c(-2k+2u-1) p+c(-2k+2u-1)
L u; +1, ..., +1; —?%?| -
2c 2c 2c

n (-1l (@k+Dc+p) Tt [(2k+1)c+p @2k+1)c+p
j+2rj+1 ’ '
2c 2c

(_ 1)u e(p—c(—z k+u-1)) z .
JZ;‘ (n=)!

k+1c+p k+1c+p
uy —+1 _ 4+

1; _ezcz] ineNAueN*
2c 2c

Involving coth, exp and power

Involving z" € * coth(c z) csch(c z)

01.23.21.0241.01

fz“ ePZcoth(cz) csch(cz) dz=
n (DI (p+oiTt p+c p+c  p+c p+c
2¢2°%n! |2y : j+2Fj+1( 2 +1, ., — 4L e2°Z)+
20 n-n! 2c 2c 2c 2cC
n (-1 2 (p+30)7i?t p+3c p+3c p+3c p+3c
e(”p)zz - 2 j+1( e L2 +1, ..., +1; eZcz) ineN
oo (n=)! 2c 2c 2c 2c
01.23.21.0242.01
f Z" e “*coth(cz) csch(c2) dz ==
2771 n (-1l 2i@eit
-~ +2e202nzzﬁ(1+la(1, o L 12,2797 + 215F (1, ., 1,32, ., 2, €%%%)) ;neN
i=0 -
01.23.21.0243.01
Pas n (-1l ¢yt
fz" £73¢Z coth(c 2) csch(c2) d z == +4emnl Y GF (1, 1,32, 0, 26 -
n+1 i (n-)!
n (-2¢) )t 2"T(n+1,2c2)
6nte??y — —— oFio(l . 1,42, ..,2,862) - —————— /;neN
- (n-p! ¢l
j=0

Involving powers of coth, exp and power
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Involving z" eP % coth"(c z) csch(c z)

01.23.21.0244.01

fz" eP?coth'(c2) csch(c2) dz==

u n (- 2 (p+cu+1))it cu+1+
_pl-u (1_e202)”[ u ]csch“(cz)n! (1-umod2) e(p”mz i j+2 j+1( P
2 =0 (n- J)' 2c

cu++p cu++p cu+l)+p
—— 14y ————+1, ., ————+ 1 eZCZ]-zH ¢“?(1-¢%°%) csch’(c2) n!
2c 2c 2c
{%J u n 1 o ) p+c(2s+1) p+c(2s+1)
Z( ) ePreC2sz () z”’J(p+c(25+1))’1’1j+2Fj+1(
s=0 S =0 (n=)! 2c 2c
u+1; p+C(23+1) +1, ..., p+C(23+1) +1 EZCZ)_'_B(FHC(—ZS-\‘—U))Z
2c 2c
n 1 R ) p+c(2u-2s+1) p+c2u-2s+1)
— (-2 (p+cu-2s+ 1))7]71j+2Fj+1[ ,
j=0 (n—)! 2¢C 2C
p+c(2u—-2s+1) p+c(2u-2s+1)
u+1; +1, ..., +1;e2”) ineNAueN*
2c 2c
Involving hyperbolic, exponential and trigonometric functions
Involving sin, sinh and exp
Involving P sin(a z) sinh(b z) csch(c z)
01.23.21.0245.01
fepzsin(az)sinh(bz) cchcz)dz==
ieP?(—e™PZ+ €P?) (1- %% [ ePretarpz ( b+c-ia+p b+3c-ia+p
i ; s e“Cf |+
2(_1+e2b2)(_1+@202) a+i(b+c+ p)2 ! 2c 2c
ebreria+tpz b+c+ia+p b+3c+ia+p
2F1 ’ .e2CZ +
a-i(b+c+p) 2c 2c
el-bre-ia+pz ( -b+c-ia+p -b+3c-ia+p )
—  F41 . .(BZCZ +
. 21+ ’ ,
b-c+ia-p 2c 2c

e(—b+c+ia+p) z

-b+c+ia+p -b+3c+ia+p
2F1| 1, ; s e?c?
2c 2c

-b+c+ia+p

Involving powers of sin, powers of sinh and exp

Involving e ? sin™(a z) sinh"(b z) csch(c z)
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01.23.21.0246.01

fepz sin"(az) sinh"(bz) csch(cz) dz ==

my(u cC+p C+p
U 2-meurl e<c+”)z[ m ]( u ](1— mmod 2) (1 - umod2)2Fl(—, L, —+1 ezcz)+
2 2c 2c

C+p 2

p-ia(m-29)+c p-ia(m-29)+c

[le @(p_fa(m-zs))zzFl( 1 +1 eZcz)

& s m 2c 2c
3 co(7) :
s=0

p-ia(m-29)+cC

u
jmu 2—m—u+1 ecz( u

)(umod2—1)
2

(_1)m p\PFai(m-2s)z 2':1( p+ai (Mm-29)+c 1: p+ai(m-2s)+c +1 6202)

2c T 2c

p+ai(m-29)+c

, P (R R S
o-m-u+l ecz[ ](1—mm0d2) E (—l)k( ) 2 2 +

m k

> e p-bu-2k+c

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

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

e(p+b(u—2k))22|:1( + 1; eZCZ)

p+bu-2k +c

ZIIE)
ol-m-u ,cz Z Z

k=0 s=0

ks (MY (U 4 (prai(M-29-bu-2k)z- ‘™ -bu-2k+p+ai(m-29)+c
-1 (s)(k)[[(_l) e 2 2F1[ 7o

-bu-2k)+p+ai(m-2s)+c
1; +l;ezcz])/(p+ai(m—25)—b(u—2k)+c)+

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

1 )

. imm
@(p+an (m-29)+b (u-2k)) z— - 2F1
2c 2c

@2°Z]]/(p +ai(M-29+bU-2Kk +c)+ [eT*(p“'“”FZS’*b(”‘Z“”Z

p-ia(m-29)+bu-2k)+c p-ia(m-29)+bu-2k)+c
2F1( . 1 5 +1; @32”]] /
c c

p-ia(m-2s)—-bu-2k)+c 1

(p—ia(m—zs)+b(u—2k)+c)+((—1)“em*(p"a(MS)b(“z“”ZzFl[ ™ ,

p-ia(m-2s) —bu-2k)+c
2c

+1; ezcz))/(p—ia(m—Zs)—b(u—2k)+c))/; meNt AueNt
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01.23.21.0247.01
1
f ePZsinM@z sinh(cz)csch(cz) dz== —— 2™+l (C+p)Z
—puc+c+p
_,(m —uc+c+p —uc+3c+p
(—e %% + 2! (1—@2”) #( m)z 1( c - ;ezcz)(mmOdZ—l)—
2 2c 2c
. {WTlJ o e?+(ai(2k—m)+p)zZFl(aHZk—n;):p—cwc, 1- ,aﬁ(Zk—m);z+C(—u+3);
217 (1- 22°%) " sinh(c2) Z (-1)k( ) +
pard k ai(2k-m)+p+c(l-pu)
e(as‘(m—zk)+p)z—7 2':1( an’(rrkZl;);rp—c;Hc, 1—IJ; ai(ka);s+c(—y+3); @202
/imeNT*
ai(m-2Kk)+p+c(d—p)
Involving cos, sinh and exp
Involving eP? cos(a z) sinh(b z) csch(c z)
01.23.21.0248.01
fepzcos(az)sinh(bz) csch(cz)dz=
e(bﬂa)z(e—iaz_'_eiaz) (_e—bz+ebz) (1_621:2) . e(bw*ia*p)z . ( b+c—ia+ p b+3c—ia+ p
14 21 4 ; e -
2(1+e25az)(_1+@2bz) (—1+02°Z) a+i(b+c+p 2c 2¢c
elbreria+pz b+c+ia+p b+3c+ia+p
2F1 : .62cz +
a-i(b+c+p) 2c 2c

e(—bﬂ:—i a+pz

-b+c-ia+p -b+3c-ia+p
2Fl(l: . .e2cz)_

b-c+ia-p 2c ’ 2c

e(—b+c+ta+p) z

-b+c+ia+p -b+3c+ia+p
2F1| 1, ; s e?%?
2c 2c

-b+c+ia+p

Involving powers of cos, powers of sinh and exp

Involving e”* cos™(a z) sinh"(b z) csch(c z)
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01.23.21.0249.01

fepz cos™(az) sinh"(bz) csch(cz) dz =

my(u
(12“ 2-m-u+l e(“p)z( m ]( u D (1-mmod2) (1 - umod 2) 2&(%, 1 % +1; eZcz)

2 )\ 2

- +
c+p
" VWTlJ re(p_ia(m_zs))zzFl( C+p—m’;(m—23), 1; c+p-ia(m-29) i 1; @202)
U y-m-url cz c 2c
M2 e**| u [(umod2-1) . +
2 S \S c+p-iam-2s)
. c+p+ai (m-29 c+p+ai(m-29
e(p+az(m—23))22|:l( p ;i )’ ; +P 2’((: ) +1 eZCZ)

c+p+ai(m-29

m {%J ! (_1)u e(p’b(“’ZK))ZzFl( c—b(uz—zk)er, 1; c—b(u2—2k)+p +1 @2cz)
o-m-utl e”[ ](1— mmod2) ) (—1)k( ) ° ¢ +

> k

2 pry c+p-bu-2k)

ctb(u-2k)+p
2c

ctb(u-2k)+
( )+p 1 ez(;z)

@(p+b(u—2k))22Fl( 5

N

c+p+bu-2k

lwl m-1

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

sy |
2-M-U+l ,C2 Z Z (- 1)k( s ) ( X ) [[(_1)u o(Prai(m-29-b(u-2k)z 2F1[ ”

k=0 s=0
c-bu-2k)+p+ai(m-2s)
1; +
2c

1; ezcz)]/(c+ p+ai(m-2s) —bu-2k)+

[e(p+ai(m—25)+b(u—2k))ZZFl(C+ p+az(m_225)+b(u—2k)’ " c+ p+arz(m_223)+b(u—2k) L @262]]/
c c

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

2c 2c

(e(p—x' a(m-29)+bu-2k) z 2F1(

. c+p-ia(mM-2s) —bu-2k)
(c+p-ia(m-29)+bu-2k)+ ((-1)“ e(p‘”(m‘zs)‘b(”‘z“))z2F1( i L

2c

c+p-ia(m-2s) —bu-2k
+
2c

1; ezcz))/(c+ p—zza(m—zs)—b(u—zk)))/; meNt AueNt
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01.23.21.0250.01

fepz cos™(az) sinh(cz) csch(cz) dz ==

1 (M —uc+c+p —uc+3c+p

mf""é”””(l—&“) /1[ T]ZFI( oc ’ 1—/1, oc ;ezcz)(mmOdZ—l)Sinh”(CZ)—

—H 2
m-1 ol ai(2k-m)+p-cu+c ai (2k-m)+p+c(—u+3)
[ J e(as(Zk m)+p) z E '1_ : ;QZCZ

2l—m£cz(1_62cz)_“ sinh”(cz) ZZ: (m) 2 l( 2c H 2¢c ) +
Lk aik-—m+p+c(l—p)
i ai(m-2Kk)+p-cu+c . ai(m=2K)+p+c(-u+3) |
@ (m—2k)+p)22|:l( ¢ 2: Ht - ;rc+ st 16202
/imeN*
ai(m-2k+p+c(1-p
Involving sin, cosh and exp
Involving P “ sin(a z) cosh(b z) csch(c z)
01.23.21.0251.01
fepzsin(az) cosh(bz) csch(cz) dz==
ieP% (0% + %) (1- £2%7) ( ebrearpz . ( b+c-ia+p b+3c—ia+p 202]
4 21 4 ; e +
2(1+@2bz)(—1+e2”) a+i(b+c+p) 2c 2c
elbreria+p)z b+c+ia+p b+3c+ia+p
———F ; TadIE
a-i(b+c+p) 2c 2c

e(—b+c—ta+p) z

-b+c-ia+p -b+3c-ia+p
2F1[1x . '@202]—

-b+c-ia+p 2c ’ 2c

e(—b+c+n‘a+p) z

-b+c+ia+p -b+3c+ia+p
2F1(1, ; ;BZCZJ]

-b+c+ia+p 2c ’ 2c

Involving powers of sin, powers of cosh and exp

Involving e sin™(a z) cosh"(b z) csch(c z)
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01.23.21.0252.01

fepz sin"(az) cosh'(bz) csch(c2) dz=
[m-TlJ e%ﬂp_ga(m_zg)zz': (p—éa(m—23)+c 1 p—ia(m-29)+c + L eZcz)

1 y 4y
)(umodZ—l) > (-1)5(2) 2e 2 +

pr p—-ia(m-2s)+c

2—m—u+l ecz [

Nie C©

e(as(m—25)+p) z—% 2F1( p+as'(m—25)+c, 1; p+ai(m-2s)+c + 1; eZCz)

2c 2c
+
p+ai(m-29)+c
u-1 b(U— -b(u-2k+p+c —b(u-2k)+p+c
(p—b (u-2k) . . ,2C
e T e
2 €“*l m [(mmod2-1) ( ) +
2 k=0 k p—b(u—Zk)+C

b(u-2Kk)+p+c . bu-2k+p+c
2¢c T 2c

e(p+b(u—2k))22|:1( +1 €2cz)

p+bu-2k +c

Z)IE)
a3

k=0 s=0

(_1)S(m)(U) e(p+af(w25)—b<u—2k>>z—% e —b(u—2k)+p+a12(m_28)+c’ L
s JLk 2c

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

+1 QZCZ)]/(p+ai(m—23)—b(u—2k)+c)+

p+ai(m-2s)+bu-2k)+c 1 p+ai(m-2s)+bu-2k) +c L
y L +1

. imm
@(p+am (Mm-29)+b (u-2k)) z- - 2Fl
2c 2c

em]]/(p +ai(m-29)+bu-2k+0)+ [@l—*(P‘fa‘Ms’”(”‘W

p-ia(m-29)+bu-2k)+c p-ia(m-29)+bu-2k)+c
ZFl( 5 L 5 +1; em]) /
c c

iam e p-ia(m-2s)—bu-2k) +c
(p—ia(m—23)+b(u—2k)+c)+(e 2 T(p-iam-29-b(u ZK”ZZFl[ oo ,
p-ia(m-29)—-bu-2k)+c
1; 5 +1; e?¢? /(p—ia(m—Zs)—b(u—Zk)+c) -
c
2-mu+l p(C+PZ(1 —mmod2) (1—-umod2) ( m)( u cC+p c+p
[m][u)zFl( ) ;_+1‘e202)/;m€
c+p 2 )\ 2 2c 2c

N*Aue
N+



http: //functions.wolfram.com

01.23.21.0253.01

m
fepz sn"(a2) cosh*(c2) cscht(c2) dz = 21Oz (1 4+ e’zcz)_” [ m ) cosh*(c2) (1 — mmod 2)

(u—Dc+p 2
m-1

c-c+ C(-u+3)— _ =] m

Fl(—'u p; -, 1 a p; —e72%7 e—2cz)+21—m % (1+e7%%%) " cost'(c 2) Z (—1)k( )
2c 2c k=0 K
inm aik-m+p+cu-c —ia@k-m—-p+c(-u+3
[[@ - +(a:(2km)+p)ZF1[_ i( )2 p+cu a1 ia( )2 p+c(—u );_e_2cz, e—zaz)]/
c c

ai(m-2ky+p+cu—-c
y—u L
2c

(@i@k-m+p+cu-1)+ (e(a“m_Zk“p)Z_xT Fl[—

—z’a(m—2k)—p+c(—p+3).
2c ’

e~2°7, e"zcz))/(ai (M=-2k) +p+c(u— 1))) /;meN*
Involving cos, cosh and exp

Involving e cos(a z) cosh(b z) csch(c z)

01.23.21.0254.01

f eP%cosaz) cosh(b z) csch(cz) dz =

. -b+ia+p+c —b+ia+p+c : —b-ia+p+c —b-ia+p+c
(-b+ia+p)z ( P . p . 2cz) (~b-ia+p)z ( P . P . 2cz)
ecz| e 2F1 2c , 1, 2c + 1, e e 2F1 T y 1, T + 1, (4
-— + +
2 -b+ia+p+c -b-ia+p+c
: b+ia+p+c b+ia+p+c : b-ia+p+c b-ia+p+c
e(b+xa+p)22|:l( p 1L p F 1 eZCZ) e(b—xa+p)22|:1( p 1 p 1 eZCZ)
2c 2c 2c 2c
+
b+ia+p+c b-ia+p+c

Involving powers of cos, powers of cosh and exp

Involving e cos™(a z) cosh"(b z) csch(c z)
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01.23.21.0255.01

f ePZcos™(@az) cosh'(b2) csch(cz) dz ==

2-M-u+l ,(C+PZ ' m u c+p c+p u
—7( m )[ u ](mmod2—l)(umod2— 1)2F1(—, 1, —+1; e2°2)+2‘m‘“+le”[ u ]
c+p EWAS 2c 2c 3
[leJ (p—ia(m-29))z . .
m Pt c+p-ia(m-29 c+p-ia(m-29
(umod2—1)2( )[ ; 2 ( P L i +1;e2°2)+
— \S/c+p-ia(m-29 2c 2c
(Prai(m-29)2 c+p+ai(m-2s) c+p+ai(m-29)
2 1( i Y i +1 t’zcz) +
c+p+ai(m-29 2c 2c
u-1
m 1z u e(PHbU-21)2 c+bUu-2ky+p c+bu-2K+p
2-m-url ecz[ m ](mmodZ— 1 Z ( ) zFl( 1 +
2 i\ k/{c+p+bu-2k 2¢c 2¢

ePbU-2k)z c—bu-2k + c—bu-2k +
[ p 1 p + 1 ezaz]] _

2F1 s 4y
c+p-bu-2k 2c 2c
enllenl (Prai(M-29+b(u-2k)2 c+p+ai(m-29+bu-2k
2—r’mu+1£czz Z(m)(u) , 1[ p
s/ k) {c+ prai(m-2s)+bu-2k) 2¢c
c+p+ai(m-2s9)+bu-2k e(P-ia(m-29+bu-2k)z
1; +1; 2%
2c c+p-ia(m-29 +bu-2k
c+p-ia(m-2s)+bu-2k c+p-ia(m-29) +bu-2k)
2F1 , 1 +1 EZCZ +
2c 2c
(Prai(Mm-29-bu-2k)z (C— b(u-2k)+p+ai(m-29
C+p+ai(M-25-bu—-2k - ° 2¢c "
c-bu-2k +p+ai(m-2s eP-ia(m-29-bu-2k)z
+1; %% +
2c c+p-ia(m-2s) —bu-2k)

2c 2c

c+p-ia(mM-2s) —bu-2Kk) c+p—-ia(mM-2s) —bu-2Kk)
21[ i 1; P +l;¢32°2)]/;meW/\ueN+

01.23.21.0256.01
2-M ,pz (1 _ 6—201)

f eP?cos™(az) cosh'(c2) csch(c2) dz ==

1; eZCz] +

p+c(u-1
uc—c+p c@B-w-p m )
Fl(_ L > ;—e72%, e‘zcz)[ m ]cosh“(cZ) csch(c2) (1-mmod 2) (1+e72°2%) " +
N 2
{EJ (ai (2k-m)+p) z _ . _
2 e cosi(c2) (142 Y ()= (_“C crai@k-m+p,
k=0 kK/\(u-Dc+ai@k-m+p 2¢c

&,(a»’ (m-2k)+p)z

—iak-m-p+c@B-pw
2c ’
pc-c+ai(m-2k+p —ia(m-2Kk) — p+c(3—,u); g2 @_ZCZ]]/; e

Fi| - A '
! 2c 2cC

-, 1 €—2cz’ €—2cz]+

(u—=Dc+ai(m-2k +p
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Involving sin, tanh and exp

Involving P * sin(a z) tanh(c z) csch(c z)

01.23.21.0257.01

fe”z sin(az)tanh(cz) csch(cz) dz ==

. cria— 1 (ia— _ . —C+ia+ 1 ia+ _
& sa+p)22|:1( p' 1 _( p +3); e 2cz) @(sa+p)22|:l(_ p; 1.1 (3_ p); e 2cz)
¢z 2c 2 c 2c 2 c

ie
-c—ia+p c-ia-p

Involving powers of sin, powers of tanh and exp

Involving e * sin™(a z) tanh¥(c z) csch(c z)

01.23.21.0258.01

f@pz sin"(az) tanh*(c2) csch(c2) dz =

21-M (P02 (1 4 =262 - p-c 1 p
( ) [ m ](l— mmod 2) tant'(c 2) (1 - e~2¢?) . Fl(— S TR =) 5(3— —); —e72¢7, e—Zcz) +
2 c

p-c¢ 2 c
{EJ M @i 2k-m+p) z
1 2cz\H 2cz\H 2 k(M ez
2me o (14 2% tanh¥ (c2) (1- €727 " ) (- D) ( )
pary k/|-c+ai@k-m+p
i . i(M-2k+p)z- 1%
(_—c+an(2k—m)+p' . _E(S_az(Zk—mﬂ p]__ e 2cz) LBHM2Rp =
1 s My M _— |, —@ , @ + -
2c 2 c —c+ai(m-2k) +p
—c+ai(m-2k +p 1 ai(m-2Kk +p
Fl(_ e TRy 5[3— f], —e72%7 e'zcz) /imeN*
Involving cos, tanh and exp
Involving e cos(a z) tanh(c z) csch(c z)
01.23.21.0250.01
f ePZcog@z) tanh(c2) cschl(c2) dz =
i S it i o S i
e +
—c—ia+p -c+ia+p

Involving powers of cos, powers of tanh and exp
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Involving e ? cos™(a z) tanh¥(c z) csch(c z)
01.23.21.0260.01

1 -C 1
f@pzcoﬂ(az) tanh'(c2 csch(cz) dz== —— 2" MeP 9% (1 + e’zCZ)” Fl(—pz—; ul-p > (3— E) —e72¢2, 6’2”]
p-c c c

m
( m ]tanh“(c 2(1- @72(32)7/‘ (1-mmod2) +21"™e % (1+ «e’zcz)“ tanh''(c2) (1- @72(;2)7/4
2

. —c+ai(2k—
e(an(zk—m)+p)z|:1(_ °+f”(zc m)+P; w1 %(3_ ) _g2cz, e—2cz)

> (%) +

—-c+aik-m+p

ai(2 k—m)+p)

[@(ai(WZK)JrD)ZFl(_ —c+an(r2n— 2k) + p; pe %[3_ ai(m-2Kk)+ D]; e QZCZ)]/
c c

(-c+ai(m-2Kk +p)|/; meN*

Involving sin, coth and exp

Involving e ? sin(a z) coth(c z) csch(c z)

01.23.21.0261.01

f eP?sin(az) coth(cz) csch(c2) dz ==

@(ﬂ"aer)Z Fl(cﬂa—p; 1,2 Sc+ia—p; _e—ZCz’ 6,202) e(ia*p)zFl(— —c+;‘a+p; 1,2 - —Sc+ia+p; _e—ZCz’ 6,202)
. ¢z 2c 2c 2c
re - + -
—C—za+p c—za-—-p

Involving powers of sin, powers of coth and exp

Involving e sin™(a z) coth*(c z) csch(c z)
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01.23.21.0262.01
f eP?sinM(az) coth(c2) csch(c2) dz =
u p-c 1/ p m
21—m @(p—c)z(l_e—ZCz) Fl(_ TS 1 - (__ + 3); _€—2czY e—ZCZ] m
p-c 2c 2\ ¢ 2
coth’’(c2) (1-mmod2) (1 + e_zcz)#] +21Mee2 (1 e-zcz)# coth(c2) (1+ 6_202)7/1

e

m-1

2 m 1 im o ai(2k-m+p-c
Z (—1)“( k) +[@ 7 H@ik m)””ZFl(——; -, u+ 1
py ai(2k-m+p-c 2c

E _ai(2k_ m+Pp + 3]; _6—201’ €—2CZ]] + 1 (e(ai(m—Zk)ﬁ-p)z—?
2 c ai(m-2k)+p-c

ai(m-2k)+p-c 1( ai(m-2k)+
Fy e P TR 5(— arm-corp + 3); —e72°7 e—ZCz)D /imeN*
c c

01.23.21.0263.01

f ePZsin™(az) coth(c2) csch(c2) dz ==

m eP? u (u+Dc+p (u+Dc+p

m [g)zﬁ(* u+1;7+1;e2°2)(1—um0d2)+
2

u+c+p 2c ' 2c

2™ (1- «zzcz)u+1 [ ] (1-mmod 2)

2

=

s=0

e(P-cU-29)z (2s+Dlc+p (@2s+1c+p
( 1, ————— 41 e2°2)+

(u) oF1 , U+
S/\@2s+1c+p 2c 2c

yu+ 1
2c 2c

e(Preu-29)z (-2s+2u+1c+p (-2s+2u+1c+p
( 1 +1; eZCZ))

(-2s+2u+1)c+ p2

imr e(p-ia(m-2 k) z u
u
2

u+1 _ 2cz\UtHL [TJ K m tmr
csch™ ez +27™ Y (1-€%%%) Z (-1 ( ) ez
= k (U+lc-iam-2k +p

(u+Dc+(p-ia(m-2Kk) (u+c+(p-ia(m-2Kk)
2 1[ ,u+1; +1;e2”)(1—umod2)+

2c 2c
= a(m-2k
2l oy e(~1a(Mm-2K+p-cu-29)z (2s+c+(p-ia(m-2Kk)
Z( ) - 2F1 , U+1;
'S/ @s+Dc-iam-2K+p 2¢c

@s+Dc+(p-ia(m-2k) 1 ezcz]+[e(—ia(m—2k)+p+c(u—2s))z
2c '

(-2s+2u+1)c+(p-ia(m-2k)) (-2s+2u+1)c+(p-ia(m-2k))
2 1[ ,u+1; +

+
2c

2c

1 @2(:2]]/((—28-4— 2u+c-ia(m-2k + p)) +
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Limn e2im2lrpz u U+ c+@i(m-2Kk +p)
e 2 (U]ZFl ,u+l;
u+Dc+ai(m-2k+pl 3z 2c

2

uU+c+@i(m-2Kk +p)
+

1; ezcz] (L—umod?2) +
2c

(4]

2s+Dc+@i(m-2k +p) 2s+Dc+@i(M-2k + p)
2 1( u+1; +

[ e(ax‘(m—z K+p-c(u-29)z

2s+1c+ai(m-2k+p

LU+ 1; %% | +
2c 2c

(e(af(m—2k)+p+0(u—25))z2F1[(_25+2u+ 1 02+ (@i(m-2k) + P), et
c
(-2s+2u+1)c+(@i(m-2Kk)+ p) . 202]]/
+1e

2cC

((—23+2u+1)c+ai(m—2k)+p)] csch*(cz) /;neNAmeN AueN*

Involving cos, cothand exp

Involving e ? cos(a z) coth(c z) csch(c z)

01.23.21.0264.01

f eP%cogaz) coth(cz) csch(cz) dz=

i ctia-p, . 3ctia-p,  _ _ ; —cHia+p, . -3ctia+p,  _ _
el—iatpz Fl(T’ -1,2 S —e 2cz, e 202) e(xa+p)2|:1(_ T -1,2; - o C—e 2cz, e Zcz)
e~°Z : + :
-c—ia+p —C+rza+p

Involving powers of cos, powers of coth and exp

Involving e ? cos™(a z) coth¥(c z) csch(c z)
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01.23.21.0265.01

f eP?cos™(az) coth’'(c2) csch(cz) dz== 21" e %% (1 - e‘ZCZ)” coth*(c2)

LWTlJ (@i (2k-m+p) z . ,
e —c+aik-m+ 1 ai(2k-m)+
F {_ p; -, u+1; = (3— 7{)]’ —_e2¢Z @2cz)+
o \-c+aik-m+p 2¢c 2 c
2@ (M-2K+p) 2 —c+ai(m-2k+p 1 ai(m-2K +p m
F [_ M 1, - (3_ 7], _e—ZCZ’ e—Zcz) [ )
—c+ai(m-2Kk+p 2c 2 c K

_ 1 _ p-c 1 p
(l+e_2CZ) H + 2l-m e(p—c)z(l_e—Zcz)“ (1+€_ZCZ) H Fl(_ Cep L = (3_ _); _6—201’ e—ZCZ)
p-c 2c 2 c

m
[ m ]coth"(cz) (1-mmod 2)) /imeN*
2
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01.23.21.0266.01

1

f ePZcos™(az) coth”(cz) csch(c2) dz == — Ml glerpz(g eZCz)u [

m\(u
- m](u)(l_mmod2>
(u+lc+p P >

(u+c+p u+dc+p m
(1-umod2) csch”(cz)zFl(zi, u+1; e +1 e2cz) — 2l g0z (1 — ezcz)u( m )
c c >

_ (-2k+2u+1)c+ (-2k+2u+1) c+
ePeu 2k))22|:1( P u+1 Py

2¢c ! ! 2¢c

1, eZCZ)
(1-mmod 2) csch'(c2)

u-1
5

( +
ik (-2k+2u+Dc+p

c+p
2c

2k+1c+p

C
e(P*C(“*ZK))ZZFl( +k u+1; chp +k+1; ezcz) u
u

_ 2—m—u+l ecz(l_ eZcz)u ( )(1— umod 2)

2

(u+1) c+p+ai (m-29) . (U+D) c+prai (m-2s9) +

. {"FTlJ m B(p+as‘(nk25))22|:l( T , U+ l, T 1; eZcz)
csch'(cz) ( ) +
; s (U+1)c+p+ai(m-29

(u+l)c+p—ia(m-29) u

(U+l)c+p—ia(m-29)
) ) +
2c

+1; 7

e(p—x‘a(rrst))zzFl( 1; BZCZ)

(u+lc+p-ia(m-29)

k+1c+p+ai(m-29)

1 2c2)Y [UZZEJ {EJ my(u 2 2K
o-M-u+l ,Cz (1 s cz) CSChu(C 2 ( ) ( ) [[e(p+ai(m— 9-c(u-2k)z 2|:l( ,
k=0 s=0 s k

2c

1 k+1c+p+ai(m-29

u+ . +1;e2°1]]/((2k+1)c+ p+ai(m-29)+
c
(e(p_éa(m_zs)_c(u_Zk))ZZFI[(Zk+ Dc+ Z—u‘a(m_Zs)’ " Qk+Dc+ Z—u'a(m_ZS) ot ezcz)]/
c c

(-2k+2u+Dc+p+ai(m-29
2¢c '

(@Qk+1)c+p-ia(m-29)+ [e<P+a"<”F25>+°<U-2k”Z zFl[ u+1;

(-2k+2u+1c+p+ai(m-29
+

5 1;e2°z]]/((—2k+2u+1)c+p+aw‘(m—25))+
c

+
2c 2c

(e(pia("FZSHC(U2k))22|:1[(_2k+ 2u+1c+p—-ia(m- 25)’ ’

ezcz]]/((—2k+ 2u+1c+ p—ﬂa(m—Zs)))/; meN* AueN?
Involving hyperbolic, trigonometric and a power functions
Involving sin, sinh and power

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

(-2k+2u+1c+p-ia(m-29
1; +1;
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01.23.21.0267.01

fz” sin(az)sinh(bz) csch(cz) dz=

1 n (-1l 2 (—ia—b+o) 7t —ia-b+c —ia-b+c
——ie?n! —e("a’b)zz( ) o - ) j+2Fj+1[ : Yo i 1
2 e (n—j! 2c 2c
A _ia_ no(_ 1\ i . -j-1
ia b+c+1‘m‘ ia b+c+1;62cz)_€(‘.a+b)zz( /27 (b+ia+c)
2c 2c — (n=)!
j=0
b+ia+c b+ia+c b+ia+c c+ia+b )
iv2Fja L1 +1, ..., ———— +1; £2°7| 4 gia D2
2c 2c 2c 2c
n (-1 M Ga-b+o) it ia-b+c ia—b+c ia-b+c ia-b+c
Z - j+2Fj+1 Y ey , 4 +1, ..., +1; €2cz +
0 (n=))! 2c 2c 2c 2c
—1)i A (=i -i-1
e(“a+b)zi( 1! 2" (-ia+b+0)
j=0 (n_j)!
—-ia+b+c —-ia+b+c L —-ia+b+c L —-ia+b+c 1 e[,
coFs 1 +1,...,——+1e ;neN
2 2c 2c 2c 2c
Involving powers of sin, powers of sinh and power
Involving z" sin™(a z) sinh" (b z) csch(c z)
01.23.21.0268.01
f Z"sin(@z) sinh"(bz) csch(c2) dz =
my(u n (-1l gt 1 1 3 3
—ju Ml ez m) u [N (@ -=mmod2)(1-umod?2) 7_142':,41(—,---, -1 - ..., —;e2°2)+
2 J\2 i (=) 2 2 2 2
u %] m n (-1 2 @i(m-29) +¢ it
l-m+u 2—m—u+1 ECZ( u )n' (U mod 2 — l) Z (_1)3( ) (_1)m e(ai(m—ZS))Z Z
2 s=0 j=0 (n J)
(ai(m—25)+c ai(m-29)+c¢ ai(m-29) +3c ai(m-29) +3c
i1oFi 1; '€2°Z)+
420 j+1 ’ ’ y 4y , y y
2c 2c 2c 2c
n ol Ai—; _ -j-1 —j — —i _
e(—ia(m—ZS))ZZ( D! 2l (-ia(m-29)+0) j+2Fj+1( ia(m 25)+c,m’ ia(m 25)+c,
e (n-j! 2c 2c
—ia(m-29+3cC —-ia(m-29)+3c m
1; ;ezcz) + 27l 02 Int(mmod 2 - 1)
2c 2c >

e(b(u—zk))z
Z (n—j)! 2c 2c

i=0

u-1 .

=) (U n (-1 2 (bu-2k +0) 7t bu-2k) +c bu-2k +c
Z(—l) (k) j+2 j+1[

k=0
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. 2cz
y s , @

N bu-2k)+3c bu-2k)+3c
2c ' 2c ]

+ (= 1)u e(—b(u—z k) z Z

(1)) 2 (-bu-2k +0 !

j=0 (n_J)'

y 1y g eee

-bu-2k)+c -bu-2k +c 1 -bu-2k)+3c
2t 2¢ 2¢ 2¢c

) €

-bu-2k)+3c .
et

n (-1 2 (—ia(m-29) +b(-2k+ U)+C)_j_l

Sl-m-u czn,[u;—lﬂwFTIJ ks M (U [ ZEw-ia2simb(-2keu)z
et 333 () S

k=0 =0 i=0 (n=D!
. —ia(m-2s)+b(-2k+u)+c —ia(m-2s)+b(-2k+u+c
j+2 ]+1[ 2¢ (IR 2¢ y by
—ia(mM-29)+b(-2k+u)+3c —ia(mM-29)+b(-2k+u)+3c
Ve c 2% +
2c 2c

(DI Gam-2s) —b(-2k+u)+ C)_j_l

n
(—1 e—%s‘mn+(sa(—25+m)—b(—2 k) ZZ
j=0 (n - J) !

ia(m-29) —-b(-2k+u)+c N

ia(m-29) —-b(-2k+u)+c
j+2 ]+l[ 2¢ (RS 2¢

ita(m-2s)—b(-2k+u)+3c ia(m-2s)—b(-2k+u)+3c

: €ZCZ +

3 eeey

2c 2c

(-1 2 (ia(m-2s) - b(-2k+u) + )

n
(—1) e%+(—ia(—25+m)—b(—2 k+u)) z Z

j=0 (n_j)!
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j+2Fj+l 2¢ [IERE) 2¢ ’
—ia(mMm-29)-b(-2k+u)+3c —ia(mMm-2s)—b(-2k+u)+3c )

Ve c et +
2c 2c
~Llimrtia-2stm+b(—2k+u) z 2 (_1)j zv) (ia(m_25)+b(_2k+u)+c)7j71

e ? Z j+2Fj+l

j=0 (n_ ])'

" ta(m-2s)+b(-2k+u)+3c

3 eeey

ia(m-29) +b(-2k+u)+c ia(m-29) +b(-2k+u)+c
2c 2c

ia(m-2s)+b(-2k+u)+3c

1 4 )

2c

,rezcz]]/;neN/\meNW\ueN+
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Involving cos, sinh and power

Involving z" cos(a z) sinh(b z) csch(c z)
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1 )
fz” cos(az) sinh(bz) csch(c2) dz== — 5 €°Zn! [—e(“a‘b)z

n (-1)i 2 (~ia—b+c) 't —ia-b+c —ia-b+c -ia-b+3c —ia-b+3c
Z - j+2Fj+l ) eeey , L ) oeeey , e +
i (n-)! 2c 2c 2c 2c
_ n (-1l ib+ia+c 7t b+ia+c b+ia+c b+ia+3c b+ia+3c
e(“‘”b)zz - j+2Fj+1[ . 1 y eeey ;eZCZ)_
Q0 (n-)! 2c 2c 2c 2c

.€2cz

n(-DiMiGa-b+o) 7t ia-b+c ia-b+c
j+27j+1 1

elabz Yoy L y s
,;‘ (n-p! 2c 2¢c 2c 2¢

ia—-b+3c ia—-b+3c )
: +

(—éa+b)zi (_1)j zv (-ia+b+ C)_j_l
e
QRN

j=0

—ia+b+c —-ia+b+c —-ia+b+3c —-ia+b+3c ”e
j+2Fje1 1 ;ec%?ll/ineN
2c 2c 2c 2c

Involving powers of cos, powers of sinh and power

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

01.23.21.0270.01

f 2" cos™(az) sinh"(bz) csch(cz) dz ==

my(u n o (=1icilzvi 1 1 3 3
— U2 Ml ez m) u n!(l—mmodZ)(l—umodZ)Z _ HQFM(—, v = L=, = e2°2)+
2J)\2 o (h-=D! 2 2 2 2
u %] m n (-1l (c-ia(m-29) it
427wl 021 Int (umod 2 - 1) Z( ) e—s‘a(m—Zs)zZ
2 S » (n-j!
2 s=0 j=0
c—ia(m-29 c—ia(m-2s) c—ia(m-29 c—ia(m-29)
j+2Fj+1[ Ve 1L +1, .., — 41 e2°2)+
2c 2c 2c 2c
E_a(mS)ZZ“:(—l)j (c+ai(m=2g) i1 . (c+u‘a(m—25) c+ia(m-2s
e i i 3 ooy 3 4y
& - e 2¢c 2¢
c+ia(m-2s) c+ia(m-29) m
_+1,..,, —+1; eZCZJ 4+ 27murl oz n!'(mmod2-1)
2c 2c 2

[EJ n i -1 0

2 u (-1 (c-bu-2k) v} c-bu-2k c—bu-2k)
Z(—l)k(k) (-1 P20z N . ;+2F;+1[ :
k=0 (n—j! 2c 2c

i=0

_ _ _ _ no(_1yl _ -i-1n-j
" c-bu-2k) 1 c-bu-2k) ‘L @202)+eb(u2k)zz( 1)) (c+bu-2k) z"
(n-j!

y eeey

2c 2c i
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+1, ...,

c+bu-2k) c+bu-2k) c+bu-2k) c+bu-2k)
j+2Fj1 Ve 1 — 41 €%
2c 2c 2c 2c

ZIE] n (-1l (c—ia(m-2s) —bu-2Kk) 2]
o-meurl Loz Z Z (_l)k(':)(:i)[(_l)u e(—r‘a(m—ZS)—b(u—Zk))zZ( ) (c-ia( ) — b( )

k=0 s=0 i=0 (n-p!

. c-ia(m-29)-bu-2k) c-ia(m-29) -bu-2k) L
j+2 ]+l[ 2¢ vy 2¢ ]
c—-ia(m-2s) —-bu-2k c—ia(m-2s) —-bu-2k
+1, ..., +1; 2°% |+
2c 2c

) ) Sl

1y e(ia(m—ZS)—b(u—Zk))Zan D' (c+ai(m-2s) —bu-2k) " 2+!
j=0 (n_j)!

(c+ia(m—25)—b(u—2k) c+ia(m-29) -bu-2k) "
j+2Tj+1 2¢ vy 2¢ ]
c+ia(m-2s) —bu-2k c+ia(m-2s) -bu-2k

+1, ..., +1 €22 +
2c 2c
bw-2k-iam-29)2 Z (D) c-iam-29 +bu-2k) " 2]
e
j=0 (n_j)!
c—-ia(m-29)+bu-2k c—-ia(m-2s)+bu-2k "
j+27j+1 2¢ FEERN 2¢ 1
c-ia(m-29) +bu-2k) c—-ia(mM-29)+bu-2k)
+1, ..., + 1 e2°?| +
2c 2c

(-1} (c+ai(M=29) +bu-2k) L

n
e(ax‘ (Mm-29)+b(u-2k)) z
j=0 (n - J) !

je2Fje1

c+ia(m-2s) +bu-2k c+ia(m-2s) +bu-2k) 1 c+ia(m-2s) +bu-2k
; +
[ 2c 2c 2c

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

1;@2”)]/;nel\l/\meN*/\ueNJr
Involving sin, cosh and power

Involving z" sin(az) cosh(b z) csch(c z)
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fz” sin(az) cosh(bz) csch(cz) dz=

1 _ n (-1 Zvi(—ia-b+o) 7t c-ia-b c-ia-b
_Emczn! [e(‘ab)zz j+2 j+1[

) ey L
e n-j! 2c 2c
—ja— _ja— n (1) A ; -i-1
c—ia b+1 c-ia b+1-ez°z]—e("a+b>zz( )2 (b+ia+0)
2c 2c i (n—)!
c+ia+b c+ia+b c+ia+b c+ia+b )
iv2Fja L1 +1, ..., +1; @2C%| = glia bz
2c 2c 2c 2c
n (-1 M Ga-b+o) it ia-b+c ia—b+c ia-b+c ia-b+c
Z - j+2Fj+1 Y ey , 1 +1, ..., +1; €2cz +
20 (n=))! 2c 2c 2c 2c
n o1 i -j-1
e(“a+b)zz( 1! 2" (-ia+b+0)
j=0 (n_j)!
—-ia+b+c —-ia+b+c —-ia+b+c —-ia+b+c
j+2Fj+1] e ) eeey 2c ,1, oc +1, ey T‘I’l, BZCZ /;nEN

Involving powers of sin, powers of cosh and power

Involving z" sin™(a z) cosh"(b z) csch(c 2)
01.23.21.0272.01

f 2"sin™(az) cosh'(b2) csch(cz) dz ==

m\( u N (-1)i ci-t A 1 1 3 3
—gmugezf n!(l—mm0d2)(1—umod2)Z—j+2Fj+1( 5,1; 5,,.,,5;@2cz)Jr

2 )\ 3 = - 2"
2—m—u[

Njle ©

%] , D 1) (o i i1
m LLI -1! (c-iam-2k)~" 2"}
](1—um0d2) Z (_1)k( ) D¢z (C—»a(m—Zk))Zn! .
= « = (n-j)!
c—-ia(m-2k) c—-ia(m-2k) c—-ia(m-2k) c—ia(m-2k)
L1 +1,...,7+1;e2°2)—
2c 2c 2c 2c

j+2Fj+1[

) imz n (=1l (c+au‘(m—2k))_j_lz”*1 c+ia(m-2Kk) c+ia(m-2Kk)
2€(c+ax(m—2k)) == nt Z j+2 j+1[

= (n-j! 2c 2c ’

c+ia(m-2Kk) c+ia(m-2Kk) m
1, ———+1 EEER—— A | E i

m |(1—mmod2)
2c 2c 7

u N (—1)i(c-bu-29) 2 c—bu-2s c—bu-2s
_2pCbu-29)z iroFiy L
Z(S)[ ¢ A J.:ZO (n=)! Iz 11[ 2c 2c
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_ _ _ _ no(_1yl _ -i-1n-j
c—b(u 25)+1 c—b(u 25)+1;82CZ)_2(B(C+b(U25))Zn!Z( D) (c+bu-29) z"

2c 2c i (n=)!
c+bu-29) c+bu-29) c+bu-29) c+bu-2s)
j+2Fj1 Y e 1 +1, ..., ————— +1: 2%+
2c 2c 2c 2c

7] (-1 (c—ia(m-2K) —bu-2s) 1z

o-m-u Z( 1)k( )Z( )[ 26—+(c—xa(m—2k) bu-29)z Z —

s=0 j=0

c c—-ia(m-2k)—-bu-29 c-ia(m-2k) —-bu-29 L
j+2 ]+1( 2¢ L] 2¢ [
c—-iam-2k)—bu-29) c—-ia(m-2k)—bu-2s)
+1, ..., +1; e?°%| -
2c 2c
_ . ' Cicd e
Ze(c+aé(n‘r2k)fb(u—25))z’% nvzn"(_l)J (c+ai(m-2k -bu-2s)"" 2
j=0 (n_j)!
c+ia(mM-2k)—bu-29 c+ia(m-2k) —bu-29 L
j+2 ]+l( 2¢ LERS) 2¢ ’
c+ia(m-2k)—bu-29) c+ia(m-2k)—bu-2s)
+1, ..., 1; £2?| -
2c 2c
. ' Cicd e
g o e iam 2029z n (-1l (c-ia(m-2k +bu-2s) "2
j=0 (n_J)'
c—-ia(m-2k)+bu-29) c-ia(m-2Kk +bu-29 1
j+2 ]+l( 2¢ [RER] 2¢ ’
c—-iam-2k)+bu-29) c—-iam-2k)+bu-2s)
+1, ..., +1; e2%2| -
2c 2c
(c+ai (m-2Kk)+b (u- 28))2—— (- 1)J (c+ai(m-2k+bu-29) " 1Zn :
2e Z J+2Fj+1

(n-j!

c+ia(m-2k)+bu-29) c+ia(m-2k)+bu-2y9) . c+ia(m-2k)+bu-29)
: +

[EERRS] 1

2¢C 2¢c 2c

c+ia(m-2K +bu-29
1, ..., 5 +1;52°Z] ineNAmeNt AueN*
c

Involving cos, cosh and power

Involving z" cos(a z) cosh(b z) csch(c z)
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f 7" co(a z) cosh(b 2) csch(cz) dz ==

i 1 L L o
—Eeczn! e(iiaibﬂz”:(—lyz" I(-ia-b+0) F l[c ia-b c-ia-b N c—-ia-b
2 n-j! P 2e 2¢c " 2c

i=0

+1,

_ia— N (=1)i i i -i-1
.’c ia b+1;e2°2]+e(fa+b)zz( 2" (b+ia+c0)

2c iz n=p!
c+ia+b c+ia+b c+ia+b c+ia+b )
iv2Fja s L1 +1, ..., +1; @2C7 |+ lia D2
2c 2c 2c 2c
n (-1 M Ga-b+o) it ia-b+c ia—b+c ia-b+c ia-b+c
Z i j+2Fj+l 3 oeeey ’ l; +l: ceey
(n=))! 2c 2c 2c 2c

i=0

(iatb)z Z (-1} 2 (~ia+b+o)
e
(n-p!

+1; ez°z]+

j=0
—-ia+b+c —-ia+b+c —-ia+b+c —-ia+b+c
i+2Fj1 1 +1,.., ——— +1;%°%[|/;neN
2c 2c 2c 2c

Involving powers of cos, powers of cosh and power

Involving z" cos™(az) cosh"(b z) csch(c z)

01.23.21.0274.01
f 2" cos™(az) cosh'(bz) csch(c2) dz =

m\( u n o (-1i Mgt 1 1 3 3
—gmmurl ez u |n!'(A-=mmod?2)(1-umod?2) —.i+2Fi+1(_r ey = L —, L, =
215 S - 2 2 2 2

lle N

u 2 1 ) ) )

2-m-u+l ecz[ u ]n!(u mod 2 — 1) é (m) @i (m-2K)z g (-1 ¥ (@i(m-2k) +¢) )t
2 I = (-

ai(m-2k)+c ai(m-2k)+c ai(m-2k)+c
j+2Fj+1 ) eeey ,1; +1,...,
2c 2c 2c 2c
o i —ia(m-2Kk)+c
D2 (-ia(m-2K + 0 | oFj — Qe
c

n

e(—i am-2k)z Z

j=0 (n_j)!
—ia(m-2k)+c —ia(m-2Kk)+c —-ia(m-2k)+c
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2c 2c 2c
m lu;_lJ u n 1 o '
2"“‘“*1@”[m]n!(mmodZ—l)Z( ) e<b<“—25>>zz — )T bu-29+0 "
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1; le:z] +

+1; eZcz) +



105

http: //functions.wolfram.com

(—b(u—25)+c
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j=0
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c
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j+27j+1 2¢ [ARERS} 2¢ ’
—ai(m-2k)+bu-29) +c —ai(m-2k)+bu-29) +c
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c

2c
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j=0

1y

—ai(m-2k)—-bu-29)+c 1

—ai(m-2k)—-bu-29) +c
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c
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; +1

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

Involving powers of sin, powers of tanh and power

Involving z" sin™(a z) tanh"(c z) csch(c z)

01.23.21.0275.01
Te u ) __ sUu-19l-m cuz m u-1
Z"sin"(az)tanh"(cz)csch(cz) dz==i""*2""M¢ m u-1 |n!'(1-mmod?2)
2 2
n (-1l (cuy it A u u u u
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m-1
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. . . el
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Involving powers of cos, powers of tanh and power

Involving z" cos™(az)tanh"(c z) sech(c z)

01.23.21.0276.01

my/u-1
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o Ko ! j=0 (n—)!
. (=2i+2u-1c+ai(m-2Kk) (=2i+2u-1)c+ai(m-2Kk)
E. JU;
j+2 ]+l( 2¢ 2¢
(-2i+2u-1c+ai(m-2Kk) (-2i+2u-1)c+ai(m-2k)
+1, ..., +1; —e?°% |+
2c 2c

) ] ' it
(—1)v1 e(ia(m—Zk)—c(—ZHu—l))zi D' @i+ +aim-2k) 2z

j=0 (n_j)!
i+Dc+ai(m-2k) 2i+Dc+ai(m-2Kk) Qi+Dc+ai(m-2k)
j+2 j+l( Ve » U
2c 2c 2c
2i+Dc+ai(m-2k)
1, ..., 5 +1;—e2°2) ineNAmeN" AueN*
c

Involving sin, coth and power

Involving z" sin(a z) coth(c z) csch(c z)
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f Z"sin(az) coth(cz) csch(cz) dz =

(= Dic-iay it c-ia c—ia c-ia c-ia
ﬂ@zczn! e(icika)zz - j+2 j+1( ) oeeey , 2 +1, ..., +1; EZCZJ—
i (n=)! 2c 2c 2c 2c
A n (=i (c+ia)i ia+c ia+c ia+c ia+c
e(‘a‘c)zz 2 j+1( e L2 +1, ..., +1 e2°2)+
= (n—j! 2c 2c 2c 2c
M —1ni@Be-ia)y it 3c-ia 3c—ia 3c-ia 3c-ia
e(C“a)ZZ - 2 j+1[ ey 2 +1, ..., +1; eZCz)_
i (n=)! 2c 2c 2c 2c
o (-Di@Be+ia)yit A ia+3c ia+3c ia+3c ia+3c
e(”‘a)zz . 2 j+1[ ey , 2 +1, .., +1; ezcz) ineN
i (n—=! 2c 2c 2c 2c
Involving powers of sin, powers of coth and power
Involving z" sin™(a z) coth"(c z) csch(c z)
01.23.21.0278.01
m
fz" sin"(az) coth(c2) csch(cz) dz==2""" (1 - €2cz)u+1[ m )n! (1- mmod 2)
2
u n (=Dl (cu+ 1)t u+1 u+1 u+1 u+1
(u](l—UmOdZ)Z - j+2Fj+l(—,...,—,U+1;—+1,...,—+1;@251]+
2 s (n-j! 2 2 2

W[ erng, o CDI (€@s+ 1) 2
S

j=0 (n_j)!
1 1 1 1
,-+2F,-+1(£(2s+ 1, ..., E(2s+ 1, u+1; E(25+ D+1,..., E(2s+ 1)+1; e202)+

n (-1l (c(-2s+2u+ 1)t

ec(u—Zs) z Z

j=0 (n_j)!

1 1
j+2Fj+1(£ (—23+2U+ 1), ceey E(—25+ 2u+ 1),

1 1
u+1; E(_ZS+ 2u+1)+1, ..., E(_28+ 2u+1)+1; ezcz)] csch* ez +

el ‘ u n (-1l (cu+1)-iam-2Kk) "t
u+ 2 LLLY - - -2k)" 2
2—rmu(1_62cz) lm E (_1)k(m) e 2 ena(rmzk)z(u](l_um Z)Z( )" (c( )— i ( )

k=0 k 2 j=0 (n_J)!

yu+1;
2¢C 2c

cu+l)—-ia(m-2Kk)
+1

[c(u+1)—ia(m—2k) cu+l)—ia(m-2Kk)
j+2Fj+1

cu+l)-ia(m-2k)
+

1 €2cz] +
2c 2c
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n (-1l (c@s+1) —ia(m-2k) Tt

Z ( u ) [@(—ﬁa(m—z k-c(u-29) z Z
S

j=0 (n_j)!

c(2s+1)—-ia(m-2Kk) c2s+1)-ia(m-2Kk) 1
i+2Fi ,u+l;
j+2 ]+l( 2¢ 2¢
c(2s+1)—ia(m-2Kk) c(2s+1)—ia(m-2k)
+1 +1; e®°% |+

2c 2c

(cw_ZS)_ia(Mk»ZZ": (-1 (c(=2s+2u+1) —ia(m—2k) "t A
e

j=0 (n_j)!

c(-2s+2u+1)—-ia(m-2k) c(-2s+2u+1)-ia(m-2Kk)
j+2 j+l( ) eeny ,U+1;

2c 2c

c(-2s+2u+1)—-ia(m-2Kk) c(-2s+2u+1)—-ia(m-2k)
. +1, ..., 5 +1;ezcz] +
c c

(1-umod?2) -
Z: (n-p!

e

1 , u n (-1 (@i(m-2K) +c(u+1) 2
5 imn eza(ﬁka)Z(E] j+2Fj+1

2

,u+1,;
2c 2c

ia(m-2k)+cu+1) ia(m-2kK)+cu+1
+1 ..., +1; €%+
2c 2c

(ia(m—Zk)+c(u+1) ia(m-2k)+c(u+1)

e(i a(m-2k)-c(u-29)z Z
j=0 (n- J) !

u [ N (—1) @i (m=2k +c(2s+ 1)t

,u+1;
2c 2c

ia(m-2Kk)+c(2s+1)
+1

ia(m-2k)+c(2s+1) ia(m-2k)+c(2s+1)
j+2 j+1[

ia(m-2k)+c(2s+1) 1 e2er

+

2c 2c

“1D(ai(m= _ =i=1 n-j
e(ai(m—Zk)+c(u—25))zi( D' @i(m-2KkK +c(-2s+2u+1)) !

j=0 (n_j)!
ia(m-2k) +c(-2s+2u+1) ia(m-2k)+c(-2s+2u+1)
j+2 j+l( yu+1,;
2c 2c
ia(m-2Kk) +c(-2s+2u+1) ia(m-2K) +c(-2s+2u+1)
> +1, ..., > +1;
c c

€2cz)] csch™™c2/ineNAmeN AueN*

Involving cos, coth and power
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Involving z" cos(a z) coth(c z) csch(c z)

01.23.21.0279.01

f 7" cos(az) coth(cz) csch(cz) dz ==

n (1) 2 (=g -1 i i i i
2571 e(‘fa‘C’ZZ( DI (-ia+o0) . ( ia+c ia+c . ia+3c ua+3c.6202)+
. " j+20j+1 [EEERS] 1 & [EERES] ’
Q0 n=7! 2c 2cC 2c 2c
, n (-1l 2" Ga+3c)7it ia+3c ia+3c ia+5c ia+5¢C
@3(‘3“7)22 : 142 j+1[ . 2 o ;EZCZ]+
iz n=-j! 2c 2c 2c 2c
n i " . ,',1 . . . N
a0z D' TGa+c)! ia+c ia+c ia+3c ua+3c_ v Ciaroz
e Z - j+2F et ) e , 2 Y eenr Ve + e
Q0 (n=)! 2c 2c 2c 2c
n (-1 2 (—ia+ 3¢t —ia+3c —ja+3c -ia+5c —ia+5¢c
> _ i+2Fje .2 ;e2°%||ineN
0 (n=)! 2C 2c 2c 2c

Involving powers of cos, powers of coth and power

Involving z" cos™(az)coth"(c z) csch(c z)
01.23.21.0280.01

m
fz” cos™(@2) coth’(c2) csch(cz) dz= —27™"1 % (1 - ezcz)u ( ] n!(1-mmod?2)

m
2

u n (=i 2 (cu+ 1)t u+1 u+1 u+1 u+1
u (1—umod2)z - j+2 j+l(—,...,—,u+1;—+1,...,—+1;€2c1)+
2 i (n-j! 2 2 2

[u;_l no(—1) i -i-1
- (c(2s+1 1 1 1
Z (u) e*C(U*ZS)ZZ( ) (. ) J-+2Fj+1[—(2$+ 1,...,—2s+1,u+1, —2s+D1+1,...,
S j=0 (n_])’ 2 2 2

(-1 2 (c(-2s+2u+1)7i? 1

j+2Fj+1(£ (-2s+2u+1),

1 n
—(2s+1)+1; ezcz) + £tU-292 :
2 JZ: (n-j!

1 1 1
5(—25+ 2u+1),u+1; 5(—25+2u+1)+1, 5(—25+2u+ D+1; £2cz)] csch'(cz) —

1% u n (-1 27 cu+1)—ia(m-2k) 't
2—m—u+ln!€cz(l_€2cz)u Z (m) priam-2bz| (1-umod?2) D cu+b-ial )
= \k 2 & (n-j!
k=0 2 =0 |

u+1,

2¢c ' 2¢

clu+l —-ia(m-2k)
+1

[c(u+1)—a‘a(m—2k) cu+l)-ia(m-2k)
j+27j+1 y

cu+l)—ia(m-2Kk)
+

1 eZCZ +
2c 2c
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) u n_(-1)i 2 ((u+l)c+azi(m—2k))’j_l ia(m-2Kk)+c(u+1)
esa(m—Zk)Z[ u )(]_—umOdZ)Z - j+2Fj+1 yeeey
2 ic0 (n=)! 2c
ta(m-2kK)+cu+1 ia(m-2kK)+cu+1) ta(m-2kK)+cu+1
,u+1; +1, ..., +1; 27|+
2c 2c 2c

n

C i . —j-1
Z [u)[e(—ia(m—Zk)—C(u—ZS))zz(_l)] 27 (c(2s+ 1) —ia(m-2k)!

j=0 (n_j)!

) ey ,u+1;
2c 2c

c2s+1)-ia(m-2k)
+1

c2s+1)-ia(m-2k) c(2s+1)—-ia(m-2k)
j+2 j+1[ . u

c2s+1)-ia(m-2k)
+1; 27|+
2c 2c
(c(u—25)—r:a(m—2k))zi (DI (c(-2s+2u+ 1 —-ia(m- 2k))_j_l
e

j=0 (n_j)!

c(-2s+2u+l)-ia(m-2k) c(-2s+2u+1)—-ia(m-2k)
j+2Fj+1 y eeey , U+ 1,
2c 2c

c(-2s+2u+l)-ia(m-2k)
+1

c(-2s+2u+l)—ia(m-2k)
+1; 2°% [+
2c 2c

u1 . . ) i
{ZZ:J[U) e(éa(m—zk)—c(u—ZS))zZ(_1)JZn H(@s+De+aim-2k)”!
S = (n-j!

j+2Fj+l
s=0

,u+1,;

ia(m-2k)+c(2s+1) ia(m-2Kk)+c(2s+1)
[ 2c 2c

ita(m-2Kk)+c(2s+1) ita(m-2Kk)+c(2s+1)
+1,..., +

1 eZCZ +e(as‘(m—2k)+c(u—25))z
2c 2c

(=DM (-2s+2u+1)c+ai(m- 2k))‘j‘l [z’a(m—2k)+ c(-2s+2u+1)
j+27j+1

n

20 (n—=j! 2c
ia(m-2Kk) +c(-2s+2u+1) ita(m-2k)+c(-2s+2u+1)

,u+l; +

2c 2c

ia(m-2k)+c(-2s+2u+1)
2c

+1 ezcz]] csch'(cz) s neNAmeNt AueN*

Involving hyperbolic, exponential, trigonometric and a power functions

Involving sin, sinh, exp and power

Involving z" €P* sin(a z) sinh(b z) csch(c z)
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fz” eP?sin(az) sinh(b2) csch(c2) dz ==
n — ] —j —7 _ ’j’l —7 — — _
—Eieczn! _@Hafbwﬂz( DI (—ia-b+p+0) . j+1(c+p ia b c+p-ia b’
2 i (n=! 2c 2c
—ia- —ja-— n (=) 2+i i -i-1
c+p-ia b+1,..., c+p-ia b+1;62CZ]_e(ia+b+p)zz( )2 (b+ia+p+0
2c 2c o0 (n={!
c+p+ia+b c+p+ia+b c+p+ia+b c+p+ia+b )
j+2Fje1 Ve 1 +1,..., —— + 1, %%+
2c 2c 2c 2c
AN M- (A —-j-1 ca .
e(‘a‘b"p)zzn:( D)2 Ga-b+p+o) o (ua b+p+c ia-b+p+c
. j+25 41 [IRRES] ) 4y
P (n—j! 2c 2c
. Lo NN i -j-1
ia-b+ p+c+l,m, ia-b+ p+c+1;€2CZ]+€(_éa+b+p)zz( D2 (-ia+b+p+0)
2c 2c o0 (n=)!
—ia+b+p+c —ia+b+p+c —-ia+b+p+c —ia+b+p+c
2 J-+1( L +1, .., — 41 ezcz] ineN
2c 2c 2c 2c

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

Involving z" eP? sin™(a z) sinh"(b z) csch(c z)
01.23.21.0282.01
fz“ eP?sinM@z) sinh"(b2) csch(c2) dz ==
" (-1 (c+p)y 2]

j=0 (n_J)'

my(u
—g¥ p-m-ul e(c"p)z[ m )[ E]n! (1-mmod?2) (1 - umod 2)
2 J\2

c+p cC+p C+p c+p
j+2Fj+1( N~ L1 +1,..., —+1; ezcz)—i” 2"“”1[

n!(1-umod?2)
2c 2c 2¢C 2c

Nie

n (-1i(c-ia(m-2K) +p) Ttz (c—u’a(m—Zk)+p
j+2Fj+1 ’ -

lm_TlJ m inm .
Z (_1)1(( ) @T+(c—xa(rr1—2k)+p)zz
k=0 K 2c

j=0 (n_j)!

c—ia(m-2Kk+p c—ia(m-2k+p c—ia(m-2Kk+p
1; +1 _ 4

1. eZCZ +
2c 2c 2c

: n
. immo
@(c+as (m-2k)+p) Z—T Z

(-Di(c+aim-2K +p) "tz c+ia(m-2K+p
L (n— ])' j+2 j+l(

2c

c+iam-2Kk+p c+ia(m-2k +p
1; +1

2¢c ' 2¢ 2¢

5]
szt 1) 11 - mmod2) Zzl (—1)5( u] ei"T”*“*"‘b(“‘zs”Zi
- ° S

2 =0 j=0 (n- J)'

’ lm’c+u‘a(m—2k)+p+l;€2u]]_

(-Dic+p-bu-29) i

j+2Fj+1
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cC+p-bu-29
crpzbuzsy T

c+p-bu-2y c+p-bu-2y L c+p—-bu-2s 1
; +
[ 2c 2c 2c 2c

inu n
@(c+p+b(u—2 ) z=— Z

(-Di(c+p+bu-29) 7t c+p+bu-29
Z (n— J)' j+2 j+1[ .

2c

cC+p+bu-29 C+p+bu-29 cC+p+bu-29
1; +1 _

1 (EZCZ g 2—m—u+1 n!
2c 2c 2c

n (-1l (c-ia(m-2K +p-bu-29) A

== k(M ] UN[ 22l c-iam-2K+p-b(u-29)
(-1 ( ) (—l)s( ) @T+T+ c—ia(m-2Kk+p-b(u-29)z :
kZ:(:) K ; s 2, (n-j)!

j=0

c—ia(m-2k +p-bu-2y c—ia(m-2k +p-bu-2y)
j+2Fj+1( ) eeey , 1
2c 2c
c—-iam-2k+p-bu-29 c—ia(m-2kK)+p-bu-29
i +1, .., P +1; 2%+
2c 2c

(-l (c+ai(m-2Kk+p-bu-2s) 1A

. n
e—% in m¥+(c+ai (m-2Kk)+p-b(u-29)z Z
i=0 (n-p!

IEEERS] 1

c+iam-2K + p-bu-29 c+iam-2K +p-bu-29
j+2 j+l( 1
2c 2c

c+ia(m-2Kk +p-bu-2s) c+ia(m-2K +p-bu-29)
+1 .., +1; e2%% |+
2c 2c
) ) i . -j-1 n-j
e%ﬂc—ia(rwzk)+p+b(u—25))z’%an(_1)1 (c-iam-2K+p+bu-29) s
j=0 (n_j)!
(c—zia(m—Zk)+p+b(u—Zs) c—iam-2K+p+bu-29 1
j+20j+1 2¢ vy 2¢ ]
c—ia(m-2k +p+b(u-29) c—ia(m-2K +p+bu-29)
. +1, ..., . + 1 e%°7| +
c c

: i ; -1 _n-j
f—%n‘zrrm(c+am‘(nkzk)+p+b(u—25))z—% Zn: (-D)(c+ai(m-2k)+p+b(u-2s) z
j=0 (n_ J)'

c+iam-2K +p+bu-29
j+2Tj+1 [IRRES)
2c

c+ia(m-2k + p+b(u-2s) 1 c+ia(m-2K+p+bu-29)
: +

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

) eeey

1;«32”]]/;neN/\meN*/\UEN+

Involving cos, sinh, exp and power

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

n (-1 Zvi(—ia-b+p+0o 7t c+p-ia-b c+p-ia-b
j+2Fj+1

_Eeczn! _f(—ia—ber)zZ .
2 o0 (n—)! 2c 2c

—ia- —ja-— n (=) 2+i i -i-1
c+p-—ia b+1’ c+p-ia b+1; e2C2]+e(ia+b+p)zZ( D2 (b+ia+p+o)
2c 2c o0 (n={!

c+p+ia+b c+p+ia+b c+p+ia+b c+p+ia+b
j+2Fjs1 s L +1,.., ———— +1: £%°%| -
2c 2c 2c 2c

n(-1iz-iGa-b+p+c 7t ia-b+p+c ia-b+p+c
j+2 j+l(

elia-b+p)z Z

= (n-j! 2¢c 2¢c
. Lo NN i -j-1
ia-b+ p+c+l, ia-b+ p+c+1; o0z +e(“'a+b+p)zz( D2 (-ia+b+p+0)
2c 2c o0 (n=)!
—ia+b+p+c —ia+b+p+c —-ia+b+p+c —ia+b+p+c
i+2Fj1 L +1,..., ————— +1:%%?||/ineN
2c 2c 2c 2c

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

Involving z" e * cos™(az)sinh"(b z) csch(c z)

01.23.21.0284.01

fz” eP?cos™(@az) sinh"(bz) csch(cz) dz =

n (-1l 27 (p+oyit

m u
—g¥ p-m-ul e<°+P>Z[ m )[ u ]n! (1-mmod2) (1 -umod?2)

2 )\ 2 20 (n-p!
c+p cC+p cCc+p c+p u
j+2Fj+1( - 1 +1, ..., —+1; ezcz)ﬂ’” 2"“”1«3”[ u ]n!(umodZ—l)
2c 2c 2¢C 2c 2
%] m n (-1 Y (p+ai(m-29)+c) it p+ai(mM-29) +c p+ai(mM-29)+c
Z e(p+a£(m—25))z Z . .
s i j+2Fj+1 2 1o 2 '
s=0 =0 (n=pn! c c
p+ai(m-2s)+c p+ai(m-2s)+c
5 — 1, ., — 41 e2°2)+
2c 2c

ePiam-29)z Z

n (=i Y (p—ia(m-2s)+c) it p-ia(mM-29)+c
j+2 j+1(—

iz n-p! 2c
—fta(m-29+¢c —fta(m-29)+cC —ia(m-2s)+cC
i 1 i 1, ..., —p + ;@202) +
2c 2c 2c

m =]
2-”Fu+le”[ m]nz (mmod2-1) )’ (—1)k(l|i)

2 k=0

b(u-2k
o(Pb(Uu-2k)z Z 12Fj

n (-1 2 (p+bu-2k+0 "
j=0 (n_j)!
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p+bu-2k+c p+bu-2k +c p+bu-2k+c p+bu-2k +c
[ 1 +1, ..., ————— 41 2%+
2c 2c 2c 2c
_1)U p(P-b(U-2K)Z 0 (- (p—b(u—2k)+c)’j’1. . p-bu-2k+c
(=1)%e Z . J+2FJ+1 1 oeees
Q0 (n—-j! 2c
-bu-2k)+c -bu-2k) +c -bu-2k) +c
P 1 P +1,...,p—+1;e2”] -
2c 2c 2c
feallie n (-1l Zvi(p-ia(m-29) +b(-2k+u)+¢) 't
2l-m-u e°Zn! Z Z (_l)k(m)(u) @P—s‘a(m—ZsHb(u—Zk))zZ
k=0 =0 sk j=0 (n—j!
p-ia(m-2s)+b(-2k+u)+c p-ia(m-2s)+b(-2k+u)+c
j+2Fj+1[ b
2c 2c
p-ia(m-29)+b(-2k+u)+c p-ia(m-29)+b(-2k+u)+c
+1, ..., +1; e?°% |+
2c 2c
_ ] 1
1 e(p+aﬁ(m—23)—b(u—2k))zi(_1)J Yl (p+ia(mM-2s) —b(-2k+u)+c)
j=0 (n_j)!
p+ia(m-2s)—b(-2k+u)+c p+ia(mMm-2s)—b(-2k+u)+c
j+2Fj+1[ 1
2c 2c
p+ia(m-2s)—b(-2k+u)+c p+ia(m-2s)—b(-2k+u)+c
+1,.., +1; 2% +
2c 2c
_ ] -1
1y e(p_iamw_b(u_zmzi =)' 2" (p-ia(m-2s)—b(-2k+u)+0)
j=0 (n_j)!
p-ia(m-2s)—b(-2k+u)+c p-ia(m-2s)—b(-2k+u)+c
j+2Fj+1 .1
2c 2c
p—ia(m—25)—b(—2k+u)+c+1 p—ia(m—25)—b(—2k+u)+c+1_ 20|,
e ;

2c

n (1)l i (pria(m-29) +b(=2k+u)+c) )t

o(PHai (M-29+b(u-2k) z Z
j=0 (n - ]) !

p+ia(m-29)+b(-2k+u)+c
j+2Fj+1[ 7 7
. p+ia(m-29)+b(-2k+u)+c

’ 2c

p+ia(mM-29)+b(-2k+u)+c

+1, ...,

p+ia(m-29)+b(-2k+u)+c
. +1;@2°Z) ineNAmeN" AueN*t
c

Involving sin, cosh, exp and power

Involving z" € * sin(a z) cosh(b z) csch(c z)
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fz” eP?sin(az) cosh(bz) csch(cz) dz=

n —1(— ] -i-1n-j —ja— —ja—
En’n! _g(—b+c—ia+p)zz( ! (-b+c-ia+p 2" o j+1( ia-b+c+ p ia-b+c+ p’
2 i n-=j! 2c 2c
P A n o1 : -j-1 -
ia b+c+p+1‘m’ ia b+c+p+1;QZCZ]+Q(_D+CH,3+D)ZZ( ) (-b+c+ia+p) z"
2c 2c i (n=)!
ia-b+c+p ia-b+c+p ia—-b+c+p ia—-b+c+p
j+2Fjs1 1 +1, ..., ————— +1; %% -
2c 2c 2c 2c
BETY . -j-1 - ) .
e@ﬂ_ﬂﬂﬂi( D'(b+c-ia+p) z" " _+1[ iat+b+c+p iat+tb+c+p .
= (n-j)! e 2¢ 2¢c
—; _; N (_1i ; -1 n-
za+b+c+p+1,m, ua+b+c+p+l;82C2]+€(b+c+m+p)ZZ( D'(b+c+ia+p) z"
2c 2c i (n=)!
ia+b+c+p ia+b+c+p ia+b+c+p ia+b+c+p
i+2Fj1 1 +1,.., ——— +1;¢*°%[|/;neN
2c 2c 2c 2c
Involving powers of sin, powers of cosh, exp and power
Involving z" eP* sin™(a z) cosh"(b z) csch(c z)
01.23.21.0286.01
my( u
fz" ePZsin™(a2) cosh”(b 2) csch(c2) dz == —2-™ W1 e(”p)z( m )[ u ] n!(1-mmod2) (1-umod?2)
2 2
n (=Dl c+ pit c+p C+p c+p c+p u
- j+2 j+1( 1 +1,..., —+1; e2°2)+2‘m‘“(u](1—umod2)
o0 (n=)! 2c 2c 2c 2c 5

m-1 i H
[EJ(—l)k(m) _2€M7m+(c—ia(m—2k)+p)zn'i(_l)J (C_’ia(m_2k)+p)_1_1z”*l ) i [C_ia(m_2k)+p
- K ! . (n_ J)V j+2rj+1 2¢

c—-iam-2Kk+p c—ia(m-2k+p c—-iam-2Kk+p
. 1 +1,...,—+1;e2cz)—
2c 2c 2c

. ime N (=)l (c+ai(m-2K) +p) Tt c+ia(m-2Kk) +
2 (Crai Mm-2K+p z- == mZ( ) ( ( )+ P) o j+1[ ( )+p

20 n-! 2c
c+ia(m-2Kk)+ c+ia(m-2Kk)+ c+ia(m-2Kk)+
p,l; p+1,...,—p+1;e2”) +
2c 2c 2c

=)

s=0

m
2"“‘“[ m )(1—mmod2)
2

no(_1 _ _ —J=1 n-j
(:)[—2e<°+p—b<“-25>>znzz( ic+p-bu-2s)7t

_ j+2Fj+l
j=0 (n_ J)'
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c+p-bu-2y c+p-bu-2y L c+p—-bu-2s 1
[ 2c 2c 2c 2c

C+p+bu-29)

j+2Fj+l[ 2¢ EEERE)

n (_1i _ —j=1 n—j
2@(c+p+b(u725))z n! Z ( l) (c+ p+ b(U 25)) 7
j=0 (n-p!

c+p+bu-29 c+p+bu-29 c+p+bu-29
P L P +1 crprhiToy +1; 2°7 |+
2c 2c 2c

=)

c+p—-bu-2y
74_

1

. eZCZ

(-Di(c-ia(m-2K +p-bu—-29) 2

Z_WU{ETEJ(—DK m Z u _2 me+(c—ia(m—2k)+p—b(u—23))zn'Zn:
o k . ' (n-j!

s=0 j=0

c—ia(m-2k +p-bu-2y c—ia(m-2k +p-bu-2y)
j+2Fj+1( ) eeey , 1
2c 2c
c—ia(m-2k +p-bu-2s) c—ia(m-2Kk+p-bu-29)
+1, ..., +1; e
2c 2c

(-1l (c+ai(m-2Kk +p-bu—-2s) 12

. imn n
2 e(c+az (m-2k)+p-b (u-29) Z—T nt Z

j=0 (n_j)!
(c+ia(m—2k)+p—b(u—25) c+iam-2K +p-bu-29 !
j+27j+1 2¢ LR 2¢ L)
c+iam-2K)+p-bu-29 c+ia(m-2K)+p-bu-29
P +1, ..., P +1; e2°?
2c 2c
‘ i . —j-1 _nj
2e?ﬁma(wzkﬂmb(ufzs))zmZn:(—1)' (c—ia(m-2k+p+bu-2s)~" 2"
j=0 (n_j)!
c—iam-2K +p+bu-29 c—iam-2K+p+bu-29 1
j+2 ]+l( 2¢ vy 2¢ ]
c—iam-2K+p+bu-29 c—ia(m-2K+p+bu-29
. P +1, ..., . P +1; g2
c c

‘ , _’ el
2 pCFai M2+ psb(u-29)2- " | Z": (- (c+ai(m-2K +p+bu-29) " 2"

j=0 (n_j)!

c+iam-2K +p+bu-29
j+2Fj+1 2¢
c+ia(m-2k + p+b(u-2s) 1 c+ia(m-2K+p+bu-29)
; +

2c 2c

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

1;«32”]]/;neN/\meN*/\UEN+

Involving cos, cosh, exp and power

Involving z" €”* cos(az) cosh(b z) csch(c z)

2cz
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fz” eP?cog(az) cosh(b z) csch(cz) dz ==

_Ni(— -3 -1 _n-j —ja-— —ja-—
—Eeczn! e(ibidaw)zzf‘:( ) (-b+c-ia+p) z" . _+1[ ia-b+c+p ia-b+c+p
2 “ n-j! et 2c 2c
A A no_1i(_ . -j-1 - j
ia b+c+p+1‘m’ ia b+c+p+1;€202]+e(_b+ia+p)zz( 1) (-b+c+ia+p) z"
2c 2c i (n=)!
ia-b+c+p ia-b+c+p ia—-b+c+p ia—-b+c+p
j+2Fjs1 1 +1, ..., —————— +1; %%+
2c 2c 2c 2c
i i —-j-1 - j s .
€<b—ta+p>zzn“( Dl(b+c-ia+p) " " '1( iat+tb+c+p iatb+c+p _
+2F+ v 1
= (n-j)! e 2c 2¢c
—; _ no(_1 ; —i-1 0
za+b+c+p+1’ ua+b+c+p+l; e +e(b”'a+p)zz( Dl(b+c+ia+p) z"
2c 2c i (n=)!
ia+b+c+p ia+b+c+p ia+b+c+p ia+b+c+p
i+2Fj1 1 +1,.., ——— +1;¢*°%[|/;neN
2c 2c 2c 2c

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

Involving z" eP? cos™(az) cosh"(b z) csch(c z)

01.23.21.0288.01

m

u
m)[E]n!(l—mmodZ)(l—umodZ)
2

fz" ePZcos™(az) cosh'(bz) csch(cz) dz== -2 ™ U+ (c+P2 (
2

n (-1 (c+pitZi y .1(c+p c+p 1-C+p+1 (:+P+1_@2cz)_2_m_u+l )n!
j=0 n-j! P 2e T 2¢ 7T 2¢ T 2¢ ’
m-1 B .
(l—umodZ)lij(m) e(c—ga(m—zk)w)zi(_l)] eoiam 20+ p j+2Fj+1 —c—ia(m—Zk)+p
k=0 K j=0 (-t o 2¢

NI

c—-iam-2Kk+p c—ia(m-2k+p c—-iam-2Kk+p
. L +1,...,—+1;e2cz)+
2c 2c 2c

n

—1i i (M — -1 n- i _
e(c+as'(m—2k)+p)zz( D) (c+ai(m-2Kk +p) z 2 j+1(c+la(m 2K +p

= (n-j! 2¢c h
c+ia(m-2Kk) + c+ia(m-2Kk) + c+ia(m-2Kk) +
p,l; p+l,...,—p+1;msz2CZ -
2cC 2c 2c

s=0

12 . e
—— el 20U [ o bne oo (CD €+ p-b(u-28) 7t 2
2 l(g]n!(l—mmodZ)Z(s)[@( p-b(u-29) Z

n J)' j+2Fj+1
j=0 -
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c+p—-bu-2y
74_

c+p-bu-2y c+p-bu-2y L c+p—-bu-2s 1
; +
[ 2c 2c 2c 2c

(c+p+b(u—25))zzn: (-l (c+ p+bu-29) 7t 2 [C+ p+b(u-29
e jr2Fjp1| ——————— .
£ (n_ j)! j+27j+1 2¢

cC+p+bu-29 C+p+bu-29
1; +1

cC+p+bu-29 L1 27|
2c 2c 2c

n (-1 (c-ia(m-2K +p-bu-29)" "t

m u .
2—m—u+l n! ( ) ( ) (e(c—x a(m-2k)+p-b(u-29)z
Z k Z S Z (n _ J) |

i=0

c—ia(m-2k +p-bu-2y c—ia(m-2k +p-bu-2y) .

j+2Fj+1( oc e e v 4

c—ia(m-2k +p-bu-2s) 1 c—ia(m-2Kk+p-bu-29)
+1, ..., +

2c 2c

1; 27|+

. . Zi-1 e
e(c+ai(m—2k)+p—b(u—23))zi D) (c+ai(m-2k) + p- bu-2s) 7!

j=0 (n_j)!

IEEERS] 1

c+iam-2K + p-bu-29 c+iam-2K +p-bu-29
j+2 j+l( 1
2c 2c

c+ia(m-2Kk +p-bu-2s) 1 c+ia(m-2K +p-bu-29)
+1,..., +

2c 2c

1; e2°7 |+

. ' Lt
em_ia(wzwmm_zg))ZZ”:(—1)J (c—ia(m-2k) + p+bu-29) z)

o0 (n-)!
c—iam-2K +p+bu-29 c—iam-2K+p+bu-29
j+2 j+1( e e 1
c—ia(m-2k +p+b(u-29) c—ia(m-2K +p+bu-29)
» +1, ..., » + 1 e%°7| +

(Haimzmmb(ufzs))zzn: (-1l (c+ai(m-2K +p+bu-29) 2
e

j=0 (n_j)!

2c
c+ia(m-2k + p+b(u-2s) 1 c+ia(m-2K+p+bu-29)
. +

c+iam-2K +p+bu-29
j+2Fj+1

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

) eeey

1;«32”]]/;neN/\meN*/\UEN+

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

Involving z" e % sin™(a z) tanh"(c z) csch(c z)

1. BZCZ
’

+
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f 2" eP?sin"(az) tanh"(c2) csch(c2) dz =
n (=D (p+cwy it

my/u-1
i“121me(p*°“)z[ m]( et ]n!(l—mmodz)(l—(u—l)modZ)Z -
E T j=0 (n_])!

u-1
vt
2

p+cu p+cu  p+cu p+cu
,-+2Fj+l( - U +1, ..., +1; —e2°2)+i“’l 2-m
2c 2c 2c 2c

m-1 i ;
=] n (-1l (-ia(m-2k +p+cu) Tt —ia(m-2k+p+cu

m irm . F
1 k( ) ——+(—ia(m-2Kk)+p+cu) z § j j
é ( ) K [@ 2 (n J) ! J+20 )+l 2c

k=0 j=0

]n!(l—(u—l)modZ)

—ia(m-2k)+p+cu —ia(m-2k)+p+cu . —ia(m-2k)+p+cu
: +

. U; +1; —e2? |+
2c 2c 2c

. n
. immr
e(a» (m-2k)+p+cu) Z—T Z

(-1 @i(m-2K) + p+cuy iz (ia(m—Zk)+p+cu
= (n-j)! e -

2c

+1,...,

ia(m-2k+p+cu ia(m-2k+p+cu ia(m-2k)+p+cu
U; 1 +1;—@2CZ) +

2c T 2c 2c

m Iz ula 0~ @K+ D)+ )2

21—m @CUZ[ m ]ny (1_ mmod 2) Z (—l)k( ) (_1)U—l @(P—C(—Zk-#u—l))zz
— ~ k £ (n_ )'
2 k=0 j=0 J
c2k+1l)+p ck+1+p ck+1+p cCk+1l)+p
j+2Fj+1[ ) , U +1,.., —+1; —e2°2)+

2c 2c 2c 2c

n (-1l (p+c(-2k+2u—-1)" "t A [p+c(—2k+2u—l)
j+2Fj+1

e(p+c(—2k+u—1))zz
20 (n=)! 2c

y ) seey

p+c(-2k+2u-1) p+c(—2k+2u-1) p+c(-2k+2u-1)
U +1 +1; —e?°% ||+
2c 2c 2c

m-1 u-2
L PN | k
1-m —— _ _1 _1\u-1 (—ia(m-2Kk+p-c(-2i+u-1))z
2lmes n!kzg(l)(k)zc;(l)( i )(1) e
=| i=

n (-1l cRi+1) -iam-2k +p Ttz
j=0 (n_j)!

. ci+)-ia(m-2k+p ci+l)—ia(m-2k +p

j+2 j+l( 2¢ 1 ey 2¢ s Uy
ci+l)—ia(m-2Kk +p ci+)—-ia(m-2k+p

+1, ..., +1 —e?%%| +
2c 2c
Jtam 2orpre2ini 1z n (1) (~ia(Mm-2K) + p+c(-2i+2u—1)" "t
j=0 (n_J)'

» U

—ia(m-2K + p+c(-2i+2u-1) —ia(m-2Kk) + p+c(-2i+2u-1)
j+2Fj+1
2c 2c
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—ia(m-2Kk) + p+c(-2i+2u-1) —ia(m-2Kk + p+c(-2i+2u-1)
. +1 5 +1; -2 ||+
c c

rHJ

gz 12
ol-m gcuz—% n i (_1)k(m) i (_1)i ( u- 1) (_1)u—1 @i (M-2K+p-c(-2i+u-1)z
. k=0 k i=0 !
= =

n (1)) (ci+1) +ai(m-2k +p L]

j=0 (n_j)!

j+2Fje

2c 2c ’ 2c
cRi+)+ia(m-2k +p
+
2c

[c(2i+1)+ia(m—2k)+p cRi+l+ia(m-2k +p cRi+l+ia(m-2k +p
u; +

1 _QZCZ) + e(as‘(n\—Zk)+p+c(—2i+u—1))z

n (1)) @i (Mm-2K) + p+c(=2i+2u—1) 1z [ia(m—Zk)+ p+c(-2i+2u-1)

, j+2Fj+1

20 (n—! 2c
ia(m-2Kk)+p+c(-2i+2u-1) ia(m-2k +p+c(-2i+2u-1)

, U; +
2c 2c

ia(m-2K) +p+c(-2i+2u-1)
1 ..., +1 —-€®*°?||ineNAmeN" AueN*

2c

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

Involving z" e * cos™(a z) tanh"(c z) sech(c z)

01.23.21.0290.01

f 2" eP? cosM(az) tanh"(c2) csch(cz) d z ==

my(u-1 n (=Dl (p+cuy itz
i“lzlm@(mcuﬂ[m][ w1 ]n!(l—mmod2)(1—(u—1)mod2)Z i

2 2 j=0 (n_j)!
p+cu p+cu  p+cu p+cu u-1
,-+2F,-+l( - U +1, ..., +1; —ezcz)w“’l 2™ 1 Int@—(u-1)mod2)
2c 2c 2c 2c =
el (i S :
2 (m) e(—ia(m—Zk)+p+cu)zi(_1) (-iam-2K +p+cu) 2" . J_+1[—zza(m—2k)+ prou
o = (n=)! 2c
—ia(m-2k)+p+cu —ia(m-2k)+p+cu —ia(m-2k)+p+cu
y Uy +1, ..., +1; —e2c7| 4+
2c 2c 2c

p@i(m-2 k)+p+cu)zZ
i (n-j! 2c

n (-1 @i (m-2k +p+cuy A (ia(m—Zk)+p+cu
j+27j+1]

ia(m-2k+p+cu ia(m-2k +p+cu ia(m-2k +p+cu
U 1 +1;—(e2”) +
2c 2c 2c
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u-2
m =) - n (-l c@k+D+p Tt
2l-m ecuz[ m]n!(l—mmod 2) g (—1)'<(u 1)[(_1)u—1 @(P—C(—2k+u—l))zz( )" (¢ )+ P)

2 o K “ n-p!
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2c 2c 2c 2c
. it
e(p+c<_2k+u_l))zzn,‘(—l)1(p+c(—2k+2u—1)) z"] ” _+1[p+c(—2k+2u—1)
o n-j! et 2¢c
p+c(—2k+2u-1) p+c(—2k+2u-1) p+c(-2k+2u-1)
U +1, ..., +1 _ezcz) 4+ 21-m
2c 2c 2c
%] m 7] u-1 n (-1 (cRi+1)—iam-2k +p) Tt
eciZn! Z ( ) Z (_1)i( ] ) (_1)u—l e(—s’a(m—zk)+p—c(—2i+u—l))ZZ
N ! = (n—-J!

2c 2c
ci+l)—ia(m-2Kk +p
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ci+)—-ia(m-2k+p cRi+l)—-ia(m-2k +p
j+2 j+l(

ci+l-ia(m-2k) +
P +1; —€?°%|+

2c 2c

(—ia(ka)+p+c(—2i+u—1))zzn: (-1 (~ia(m-2K) + p+c(=2i+2u— 1) 71 2+
e

j=0 (n_j)!
—ia(m-2Kk + p+c(-2i+2u-1) —ia(m-2k)+ p+c(-2i+2u-1)
j+2Fj+l( ey , U
2c 2c
—ia(m-2Kk)+ p+c(-2i+2u-1) —ia(m-2Kk)+ p+c(-2i+2u-1)
+1, ..., +1 _€2cz] +
2c 2c
PN G I
1-m cuz i _1\u-1 (@i(m-2K+p-c(-2i+u-1))z
2l-m e “’Q(k)g(”(i )(1) e
= =

(-Di @i+ +aim-2K+p Lz

j=0 (n_j)!

j+2Fj+l

IEERRS] s Uy

2c 2c 2c
ci++ia(m-2k +p
+
2c

[c(2i+1)+u'a(m—2k)+p ci+)+ia(m-2k +p ci+l)+ia(m-2k +p
; +

1: _@3202) + e(at(wzk)+p+c(—2i+u—1))z

>

(-1 (@i (m-2k) + p+c(-2i +2u—1))"j"1 i [ia(m—Zk)+ p+c(-2i+2u-1)
j+2Fj+1

=0 (n-j! 2¢
ia(m-2Kk) +p+c(-2i+2u-1) ia(m-2k) + p+c(-2i+2u-121)
e , U +
2c 2c

ia(m-2k) + p+c(-2i+2u-121)
1 ..., +1;—e2°2) ineNAmeNt AueN*

2c
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Involving sin, coth, exp and power

Involving z" €P* sin(a z) coth(c z) csch(c z)

01.23.21.0291.01

, n(-Dic-ia+p it
fz” ePZsin(az) coth(c2) csch(c2) dz == i ¢*°?n! (@“C“a”’)zz P

j=0 (n_j)!
—ia+c+p —-ia+Cc+p —-ia+c+p —ia+c+p ,
,-+2Fj+1( 5 e T .2 . +1, ..., e +1 eZCZ)—eH”a*p)Z
c c c c
n (-l (c+ia+p) it ia+c+p ia+c+p ia+cC+p ia+c+p
J-+2Fj+1( 2 +1, ., — 1 €2cz)+
i (n=)! 2c 2c 2c 2c
n (=1 — i —i=1 -] —i -
e“”a*p)zz( 1)) (3c-ia+p) " j+2Fj+l( ia+3c+ p za+3c+p12_
i (n—=)! 2c 2c
_j —j —1) i —j=1 -]
ua+3c+p+1 ”a+30+p+1. 6202)_e(cﬂa+pﬂz":( D! (@Bc+ia+p) "
2c 2c o0 (n=)!
ia+3c+p ia+3c+p ia+3c+p ia+3c+p
j+2Fj+l( . 2 +1, ..., —— +1; eZcz) ineN
2c 2c 2c 2c
Involving powers of sin, powers of coth, exp and power
Involving z" €% sin™(a z) coth"(c z) csch(c z)
01.23.21.0292.01
fz" eP?sinM(a2) coth’(c2) csch(c2) dz ==
m u n (-1l (p+cu+ 1)t
2-”F“(1—e2°2)‘“1[ mJn!(l—mmodZ) epz[u](l—umodZ)Z _
2 2 =0 (n=)!
p+cu+1) p+c(u+1) p+c(u+1) p+cu+1)
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2c 2c 2c 2c
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H R e
- +2Fijs ;
e = (n-j! 2c 2¢
2c 2c
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- j+2Fj+1 ey ,u+1,
P n-j! 2¢c 2c
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p+c(-2s+2u+1) p+c(-2s+2u+1)
+1 +

2c 2c

[WTIJ ) n i(—; —i=1 -
f(MY ol o[ Y D! (-ia(m-2k)+p+cu+1) "2
n! é(—l) (k) e 2 |ePiam-2ky) [g)(l—umodZ)Z

j=0 (n_j)!
—ia(m-2K)+p+c(u+1) —ia(m-2k +p+cu+1)
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—ia(m-2K)+p+c(u+1) —ia(m-2K)+p+cu+1)
+1, ..., +1; 2%+
2c 2c
= i i S
Zzl (u) é—ia(nkaHp—c(u—Zs))zi(_1)] (—ia(m-2k)+ p+c(2s+1)) z)
S j=0 (n-j!
—ia(m-2K) + p+c(2s+1) —ia(m-2K)+ p+c(2s+1)
j+2Fj+l( Y eeey ,u+1;
2c 2c
—ia(m-2k + p+c(2s+1) —ia(m-2k) + p+c(2s+1)
+1 +1; €2°7

) eeey

2c 2c

(—ia(ka)+P+c(u—25))zZn: (-1} (~ia(m-2k) + p+c(-2s+2u+ 1))_j_1 pdal
e

j=0 (n_J)'
—ia(m-2k) + p+c(-2s+2u+1 —ia(m-2K)+ p+c(-2s+2u+1)
j+2Fj+1 FIEREY]
2cC 2c
—ia(m-2Kk) + p+c(-2s+2u+1
u+1; > +1, ...,
c

—iam-2kK)+p+c(-2s+2u+1)
p2 +1; eZCZ]] +
c

. u n (1) (@i(m-2K) + p+cu+ 1)t 2
e*%Lmzr e(ai(ﬁFZK)er)Z[ " ](1—umod2)z( ) (@i ( ) p ( )
2 =0 (n-j!

u+1,

[u‘a(m—Zk)+p+c(u+1) ia(m-2K) +p+cu+1)
j+2Fj+1 | '
2c 2c

2c 2c
ia(m-2k +p+c(2s+1)
+1

ia(m-2k)+p+cu+1) ia(m-2K)+p+c(u+1)
P +1, ..., P +1; 2°% |+
2c 2c
[E . St
i (u) €<ai<m-2k)+p-c(u-25))zzn:(_l)] (@i(m-2k)+p+c2s+1)° 2!
e j=0 (n—J!
ia(m-2k +p+c(2s+1) ia(m-2k) +p+c(2s+1)
j+2 j+1( ,u+1;

ia(m-2k +p+c(2s+1) 1 g2

+

2c 2c

1; eZcz)] csch™(cz) + 2™ (1- ezu)u+1
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(a”Mkaw(u_ZS))ZZ": (-1 (@i (Mm-2K) + p+c(-2s+2u+ 1) 71 2]
e

j=0 (n_j)!

j+2Fj+1

,u+1;
2c 2c

ia(m-2Kk + p+c(-2s+2u+1 .
+

[ia(m—Zk)+ p+c(-2s+2u+1) ia(m-2K) +p+c(-2s+2u+1)

ia(m-2Kk) + p+c(-2s+2u+1 .
+

2c 2c

ezcz)] esch*(c2) /;neNAmMeN AueN*

Involving cos, coth, exp and power

Involving z" e ? cos(a z) coth(c z) csch(c z)

01.23.21.0293.01

f 7" eP%cos(az) coth(cz) csch(cz) dz ==

n (-1 ¥ (—ia+ p+o)i? (—rza+ p+c —ia+p+c
2t 2c ’ 2c

eZcz nt [(e(—ia—mp)zz

j=0 (n- J)'

—i —i n o (—1)i 27 -j-1
ia+ p+3c’ ia+ p+3C;e2°Z]+e<"a+°+p>ZZ( 2" Ga+p+30)
2c 2c iz n=p!
ia+p+3c ia+p+3cC ia+p+5c ia+p+5cC )
je2Fje1 i ; @207 | 4 glia-crp)z
2c 2c 2c 2c
n (-l Ga+p+o it . (u‘a+ p+c ia+p+c X ia+p+3c ia+p+3c 202)
i12Fi 2 e +
i=0 (n-j! e 2c 2c 2c 2c
no(—1) (=g -i-1
e(iiamp)zz( 1! 2" (—ia+p+30)
j=0 (n_j)!
—-ia+p+3cC —-ia+p+3cC —-ia+p+5cC —-ia+p+5cC
i+2Fj1 e, ,2; e (e?%?||/ineN
2c 2c 2c 2c

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

Involving z" e * cos™(a z) coth"(c z) csch(c z)

01.23.21.0294.01

f 2" eP? cos™(a z) coth(c 2) csch(cz) d z ==

wa (M u n (- (p+cu+ 1)t
27 (1- €77 1[m]n!(l—mmodZ) epz[u](l—umodZ)Z( Y (pret : )
E E j=0 (n_J)!




http: //functions.wolfram.com

127

p+cu+1) p+cu+1) p+c(u+1) p+cu+1)
j+2Fj+1( u+1; +1, ., — 4+ 1 e2°2)+
2c 2c 2c 2c

n (- (p+c@s+1) It p+c(2s+1) p+c(2s+1)

SN
(p-c(u-29)z ioFis [ Yooy
Z(s)e Z (n-j! et 2¢ 2c

j=0

s=0
u+1 p+C(2S+ D +1, ..., p+c(25+1) +1 £2cz)+e(P+c(u—25))z
2c 2c
N (=i (p+c(-25+2u+ 1) it p+c(-2s+2u+1) p+c(-2s+2u+1)
Z - j+2Fj+l( [IREEY]
iz (n=)! 2c 2c
p+c(-2s+2u+1) p+c(-2s+2u+1)
u+1; +1, ..., +1 ezcz) csch'(c2) +
2c 2c
) m u n (-1 (~ia(m-2K) + p+cu+ 1)tz
o-m-u (1_@2cz)“+ln! Z ( ) e(p—ia(m—Zk))z( u ](1—umod 2)2
k 3 . n-j!
k=0 2 j=0 ( J)
—ia(m-2K) +p+cu+1) —ia(m-2K)+p+cu+1)
j+2Fj1 ,u+1;
2c 2c
—-ia(mMm-2K)+p+cu+1) —ia(mM-2K)+p+cu+1l)
P +1, ..., 5 P + 1 e2°?| +
c

2¢C
_ u N (—Di@i(m=2Kk) +p+cu+1) Tt
e(ax(r’mZka)z( u )(1 —u mod Z)Z p

2

j=0 (n_j)!
ia(m-2k) +p+cu+1) ia(m-2Kk +p+cu+1)
j+2Fj+1[ Y ey ,U+1;
2c 2c
ia(m-2k) +p+cu+1) ia(m-2K) +p+cu+1)
+1, ..., +1; e%°%| +
2c 2c
|| o St
ZZ: (u) (e(—ia(m—Zk)+p—C(U—23))Zi(_1)J (~ia(mM-2k) +p+c(2s+1)) 7]
S i=0 (n-p!
—ia(m-2Kk) + p+c(2s+1) —ia(m-2k) + p+c(2s+1)
j+2Fj+1 ,u+1;
2c 2c
—ia(m-2Kk) +p+c(2s+1) —ia(m-2Kk)+ p+c(2s+1)
+1, ..., +1
2c 2c
n (-1 (~ia(M-2K) + p+C(-2s+2u+ 1)t A

et a(m-2K)+p+c(u-29)z Z

j=0 (n_j)!

—ia(m-2K) + p+c(-2s+2u+1

—ia(m-2Kk) + p+c(-2s+2u+1)

j+2 ]+1[ 2¢ 2¢
—ia(m-2K) + p+c(-2s+2u+1) N
+

2c

u+1,;
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—ia(mMm-2K)+p+c(-2s+2u+1)
P +1; ezcz)]+

2c
B . et
i (u) e(ai(m_Zka_c(u_zS))zi(—1)J (@ai(m-2ky+p+c@s+1) " "/ i
s=0 s =0 (n-j!
[a'a(m—Zk)+p+c(25+1) ia(m-2k + p+c(2s+1) 1
Y ey y U+ 1

2c 2c

ia(m-2k)+p+c(2s+1) 1 ia(m-2k)+p+c(2s+1)
+ +

1 eZcz
,

+

2c 2c

(ai(mmw(ufzg))zzn: (-1 @i (Mm=2K) + p+c(=2s+2u+ 1)tz
e

j=0 (n_j)!

2c 2c
ia(m-2K +p+c(-2s+2u+1)
+
2c

[ia(m—Zk)+ p+c(-2s+2u+1) ia(m-2Kk) + p+c(-2s+2u+1)
j+2rj+1 .

u+1,;

3 eeey

ia(m-2Kk) + p+c(-2s+2u+1

+1; ezcz]] csch* ez ineNAmeN  AueN'

2c

I nvolving functions of the direct function
Involving powers of the direct function
Involving powers of csch
Linear argument

01.23.21.0295.01
v-1
coshcp cch (¢ (-sinh’(c2) 2 (1 v+1 3
fcschv(cz)dz:: - 2 1[5 5 : E; cosh (cz))
Cc

01.23.21.0296.01

) , coth(cz)
fcsch (cdz==-

01.23.21.0297.01
coth(c 2) esch(c 2) — log(cosh( %)) +log(sinh( %))

fcsch3(c 2dz=-
2c

01.23.21.0298.01
coth(c2) (2 - csch?(c 2)
3c

f csch4(c 2dz=
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01.23.21.0299.01
coth(c2) (3csch(c2) - 2csch’(c 2) - 3 Iog(cosh(%)) + 3log(sinh( %))

fcschs(c 2)dz=
8c

01.23.21.0300.01
coth(c2) (3 csch*(c2) - 4csch?(c2) + 8)

fcsche(c 2dz=-
15¢c

01.23.21.0301.01
coth(cz) (-8 csch’(c2) + 10 csch(c 2) — 15 esch(c 2)) + 15 (log(cosh( %)) — log(sinh( %)))

fcsch7(c 2dz=
48c¢c

01.23.21.0302.01
coth(c 2) (-5 csch®(c2) + 6 esch(c 2) - 8 esch’(c 2) + 16)

fcschs(c 2dz=
35¢c

01.23.21.0593.01

on cosh(c2) csch?™ (¢ 2) =1 (1% (1 - ), sinh®*(c 2)
f(‘sch (cndz=- Z /ineN*

c@2n-1) o (g_n)k

01.23.21.0594.01

2n cz
4" (—1)”( 0 )log(tanh(g)) -1n cosh(cz)(%) (“1 csch®(c2) (k- 1)1

fcsch2”+l(cz)cﬂz= - nZ ineN

n
c 2cn! =y (l)
2Jk

01.23.21.0595.01

on cosh(c2) csch®™(c2) 3 o,
fcsch (cadz= - zFl(l, 1-n; —-n;-snh (cz))/;neN*
c(2n-1) 2
01.23.21.0596.01
f csch®™Yczdz=
2n
_ n
(%

e (tanh’l(cosh(c 2) - Iog(cosh(%z)) + Iog(si nh(%))) - w ZFl(%, n+1; g; cosh?(c z)) ineN
01.23.21.0303.01

3

1 2cschz(c2) (isinh(c2)®? (1
fcschz(cz)dz: F(—(n—Zicz) 2]
c 4
01.23.21.0304.01
1
1 2cschz2(cz) Visinh(cz) 1
dz== E(—(n—Zicz) 2)
1 c 4
cschz(c2)

Involving products of the direct functions

01.23.21.0305.01
csch(b) (log(sinh(a 2)) — log(sinh(b + a 2)))

fcsch(b+ az)csch(az)dz==
a
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01.23.21.0306.01
csch(b) (log(—sinh(a2)) — log(sinh(b — a 2)))

fcsch(b —azcsch(@azdz=
a

Involving powers of products of the direct function

01.23.21.0307.01

23/4 coth?(c 2)3/4 v esch(cz) esch(2c2) tanh(c2) csch(c2) 337 )
f\/csch(cz) csch(2cz) dz=- ZFl(Z' Z; Z; —csch (cz))
3c csch(c2) N COShZ(C 2)
\/ cosh(2cz)+1

Involving rational functions of the direct function

Involving (a + b csch(z)) ™"

01.23.21.0308.01

1 1 20 a-btanh(%)
fidzz:— z— tan™!
a+ bcsch(z) a W2 _
01.23.21.0309.01

1
[———— =

(a+b csch(z))2

+
a2+ b? (a2 - b2)3/2

csch() (b+asinh(@) | acothizb? 2(2a +b?) csch(2) (b +asinh(2) b - a- btanh(g)
- an
a2 (a+ bcsch(2)?

] +z(a+b csch(z))]

—a?2-b?

Involving (a+ b cschz(z))_n

01.23.21.0310.01
1 1[ Vb [\/a—b tanh(z)])
fidz::— p tan~t
Va-b Vb

bcsch?(2) + a a

01.23.21.0311.01

1 1
f . dz= (cosh(2za—a+2b) csch4(z)
(a+ bcschz(z)) 8a? (b csch?(2) + a)

[ \/F(Zb—3a)(cosh(22)a—a+ 2b) [\/Htanh(z)] absinh(Zz)]
2z(cosh(2z)a—-a+2b)+ tan™! +

Vb a-b

(a-h¥?

Involving algebraic functions of the direct function

Involving (a+ b csch(c z))ﬁ
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01.23.21.0312.01

a+bcsch(cz a+bcsch(c2)

11
csch(cz) (a+ bcsch(cz))ﬁdz:: -——|F|B+1 =, = B+2 )
f bc(B+1) S G a-ib a+ib

b-ibcsch(c2) icsch(cz)b+b -
(a+bcsch(c z))ﬁ tanh(c2)
b+ia b-ia

01.23.21.0313.01

1 b (—i + csch(c2) b (i + csch(c 2))
fcsch(cz)\/a+bcsch(cz) dz==———|2(b-ia) |- -

a+ib a-ib
! be

ib-a

a-ib
ib-a a+ib ib-a a+ib

1
[E[rl Si nh"l[ \ a+bcesch(cz ]

—F|lisinh a+ bcsch(cz) tanh(c2)

01.23.21.0314.01
csch(c2)
f Bt P
vV a+bcsch(cz)

2isech(cz) (b+asinh(c2) | b(—i+csch(cz) | b+ csch(c2) F[‘ _ h‘l[ V-a-ib ]
79N
V-a-ib bc v a+bcsch(cz)

a-ib
a+bcsch(cz) a+bcsch(cz) a+ib

Involving ((a+ b csch(c )"

01.23.21.0315.01

f csch(c2) ((a+ beschic )™ dz=

1
_bc(nﬁ+1)

b+ia

11 a+bcesch(cz) a+bcesch(cz) b—-ibcsch(cz)
Fnp+1, —, —;nB+2; ,
2 2 a-ib a+ib

icsch(czb+b g ]
7{) : ((a+besch(c2))” sech(c2) (b + asinh(c 2))
-ia
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01.23.21.0316.01

fcsch(c 2V (a+bcsch(c z))3 dz==|cosh(cz)y icsch(cz) +1

1
\/ 2icsch(c2) +2 V (a+besch(e z))3 sinh3(c 2 [-2b(b+asinh(c2) cothz(c - —

_ b (i+csch(c 2)
a-ib

a+bcsch(c2) b (-i + csch(c ) 1 a+bcsch(cz) a-ib
(i+csch(cz) | —— [8a | —-————— (a+ib)E|sin -
a-ib a+ib a-ib a+ib
b (—i + csch(c 2) 1 a+bcsch(c2) a-ib
8iab | -——— F|sin +
a+ib a-ib a+ib

b (i + csch(cz b+ia
(3a2—b2)\/2z'csch(cz)+2Fsin‘1 o ©2) 2; sinh(c2) /

a-ib

(3 cV cosh’*(c2) +/ cosh(2¢2) +1 (i +sinh(c2) (b +asinh(c z))z)

01.23.21.0317.01

f csch(c2)
dz=
V (a+ beschc 2))°

32 1 ' ) b-ibcsch(c2) icsch(czb+b o 1
—|2(@+bcsch(c2)” | ———|i(a+ib) Elisinh b—
14
1

b+ia b-ia ib-a

=2

ib-a

a-—
\a+ bcsch(cz)] ‘ ] [lsmh [ 4 a+bcesch(c2) ]
a+z l —a

b? coth’(c 2) 3
— |tanh(c2) /(b(a2 +b?)cV (a+bcesch(c2) )
Vv a+bcsch(cz)

Involving (a+ besch?(c z))ﬁ
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01.23.21.0318.01

f(a+ bcschz(cz))ﬁdz:
1 1 1 3 asinh’(cz asinh’(cz ”
=3 5 Fl[E -5 > -B: E_'B; —sinh?(c2), —%] v cosh’(c2) (bcschz(cz) + a)ﬂ [% + l] tanh(c2)
cB-c

01.23.21.0319.01

f\/ a+ bcschz(cz) dz=

V2 Vb cosh
[m [\/Elog(\/?\/gcosh(czﬂ\/cosh(Zcz)a—a+2b )—\/Etanh‘l[ cosh(e2)

Ycosh2cza—a+2b
sinh(c2) / c\/lcosh(ZCZ)a a+b
2 2

01.23.21.0320.01

f 1 Vecosh2cza-a+2b (‘sch(cz)log(ﬁ\/Ecosh(cz)+\/cosh(2cz)a—a+ Zb)
dz=
v a+bcsch’(c2) V2 Va cVbesch(cz) +a

01.23.21.0321.01

fcsch(c 2(b csch(c2) + a)ﬁ dz=

-8B
V coth’(c2) (bcschz(cz)+a)ﬁ(%z(cz>+1) sech(cz (1 1 3 besch(c2)
Fi| =i = —B; 5;—csch2(02),—7

c 2' 2’

01.23.21.0322.01

fcsch(cz)\/ a+ bcschz(cz) dz==

iy coth?(c2) Vbesch(c2) +a E(i sinh~*(csch(c 2)) ‘ g) tanh(c2)

2
bcscr; (c2 i1

Cc

01.23.21.0323.01

csch(c2) p i CSCh(CZ)F(iCZ| E) \/ cosh(2czya—-a+2b

R —
V a+besch’(c2) V2 cV besch’(c2) +a

- b

Involving ((a +besch?(c z))n)ﬁ
01.23.21.0324.01

f((a+ b csch?(c z))n)ﬁ dz==—

1 1 1 3 L, asinh’(c2)
Fil--ng -, -ng; - -npg; -sinh*(c2), - ——
2cnB-c 2 2

2
. -ng
asinh’(cz
vV cosh’(c2) ((b csch?(c2) + a)n)ﬁ [# + 1] tanh(c z)]

b
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01.23.21.0325.01

f (a+ bcschz(cz))3 dz=
[w’ (bcschz(cz)+a)3 sinh(c2) {2ﬁlog(x/?x/§cosh(cz)+\/cosh(ZCZ)a—a+2b )sinhz(cz) a¥? +

V2 Vb cosh(c2)
Vcosh(2czya—a+2b

V2 \/F (b—3a)tanh‘1[ ]sinhz(cz)—

bcosh(cz)\/cosh(2cz)a—a+ 2b ]]/(c(cosh(Zcz)a— a+2b)3/2)

01.23.21.0326.01

1
dz==

(a+besch’(c z))3

[cschz(c 2 [\/? csch(c2) Iog(\/? va cosh(cz) + \/ cosh(2cza—a+2b )(cosh(Zcz) a-a+2 b)s/2 +

2\/§bcoth(cz) (cosh(2czya—a+2b) /
a-b

4a%%c,/ (b csch?(c2) + a)3 ]

01.23.21.0327.01

f csch(c2) ((a +besch’(c z))n)ﬁ dz=

1 11 3 besch’(cz besch’(cz e
- [Fl[? > -ng; E; —csch’(c2), —#J V coth’(c 2) ((b csch?(c2) + a)n)ﬁ [# + 1] sech(c z)]
c a a

01.23.21.0328.01

2 3
csch(c) 4 (a+besch®(c2) dz=
2 3 b 2 ) bcsch?(c2)
(besch®(c2) +a) sech(cz)| | — b(-cosh(2cz)a+a-2b)coth“(cz) csch(cz)+4,| ———— +1 (2a-b)b
a a

b a bcschz(cz)
iV coth’(c2) E|isinh™Y| | — csch(cz) sinh(c)+2,| ———— +1 (3a®-5ba+2b?)
\J a

a

b a b
iV coth’(cz) Flisinh™| | — cschicz) ; sinh(c2) / 6 | — c(bcschz(cz)+a)2
\ a \/ a
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01.23.21.0329.01

f csch(c2) 4
dz==|(cosh(2cz)a—a+ 2b)csch’(cz) sech(cz)
3

(a+b csch?(c 2)

bcschz(cz) ) > 1
4 | ——— +1 becosh“(cz) +2i(cosh(2cz a—a+2b) V coth®(c2) E[u’sinh (csch(cz)
\) a
) 3 bcschz(cz)
8a(a—h)c,/ (beschi(c) +a) - +1
a

Involving functions of the direct function and a power function

b
;] sinh(c2) /

Involving powers of the direct function and a power function

Involving powers of csch and power

Involving z"and linear arguments

01.23.21.0330.01
L& (i v vy v y

Fesch’(cdz==nlesch’(c2) (1-e*%?) Y ——————— [ oFjua| = oo = Vi =+ 1, o, =+ L €| /ineN*
Sn-preyt T 222 2

01.23.21.0331.01

(1—e2°Z)V csch’(c2) v oy vy v v
fzcschv(cz)afz: (CZVZFJ_(—, v —+1; eZCz) - 3F2(—, —Vi—+1 —+1; ezcz))
242 2 2 2 2 2 2

01.23.21.0332.01
log(sinh(c 2)) — czcoth(c 2)

02

fzcschz(cz) dz=

01.23.21.0333.01
f zesch®(c2) dz= —(czcoth(c2) + 1) csch(c2) + cz(log(1 + e~°%) — log(1 — e %)) — Lip(—e~°?) + Liy(e~°?)

2¢2

01.23.21.0334.01
csch?(c2) + 2 czcoth(c 2) (cschz(c 2) - 2) + 4log(sinh(c 2))

6¢2

fzcsch4(cz)dz== -

01.23.21.0335.01

1
fzcschs(cz) dz=—— (—2(3czcoth(cz) +1) csch3(cz) +
24¢2

9(czcoth(cz) + 1) csch(c2) + 9cz(log(l— e %) —log(l + e ©?) + 9Liy(—e ©? -9 Liz(e‘cz))
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01.23.21.0336.01
cz(cz-ccoth(c2) z+ 2log(1 - e72°%)) — Liy(e~2°%)

c

fzz csch’(c2)dz ==

01.23.21.0337.01

fz3 cschi(c2)dz==

1
__c“ (-2c*Z +8c3 coth(c ) csch(c ) 22 - 83 log(L + e %) 22 + 8¢ log(1 - e°%) 22 + 24 ¢? esch(c 2) 2 +
16

24 Liy(e®?) Z — 48clog(l - e %) z+48clog(l+ e %) z+ 48cLig(—e %) z—
48cLig(e®?) z+ 1t + 24(c? Z — 2) Liy(—e %) + 48 Liy(e %) + 48 Lis(—e °%) + 48 Liy(e?)

Involving functions of the direct function and exponential function

Involving powers of the direct function and exponential function

Involving exp

Involving e°?
01.23.21.0338.01
ebzcschy(cz)(l—ezcz)v [b+CV b+cv
2F1 ;

Vi
2c 2c

f(gbzca:hv(cz)dz:: +1 @2cz]

b+cv

01.23.21.0339.01

e vz (1 - £‘2°Z)V csch’(c2)
fe‘”z cseh’(c)dz= - 5 Fi(v, viv+1; 672
cv

01.23.21.0340.01

2 1 2 et?
feczcsch (cndz=— [Iog(—1+ecz)— log(1 + e%%) — - ]
c _1+£,Zcz

01.23.21.0341.01

2 1
fezczcschz(cz)dzzz - |og(_1+ezcz)+ -
c 1— g2c2
01.23.21.0342.01

. 8(1-3e?°*+3¢*?
e*®?csch*(c) dz== -

3c(-1+e2?)’

01.23.21.0343.01
8@2‘:2 (3 _ 3€2cz + eAcz)

fe‘zczcsch“(cz) dz=-—
3c(-1+e2°%)°

Involving functions of the direct function, exponential and a power functions

Involving powers of the direct function, exponential and a power functions
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Involving exp and power

Involving z" P2

01.23.21.0344.01

fZ" e’Zesch’(c2)dz=n! csch’(c2) (1 - €2°7) 2

n (=Dl 2+ cv+b cv+b cv+b cv+b
— i 2Fju LV +1, ..., +1;e%°%|/;neNAb%—Cv

ic0 (n—j)!(b+cv)‘+l 2c 2c 2c 2c
01.23.21.0345.01

fz“ e ®?csch’(c2) dz==
y zmt N (-l @y It 2
(1-¢°°%) e ?csch’(c2) | —— + €*°?vn! Z ——————— Fe(l L Ly 12, 2,629 | ineN
n+1 i (n=)!

01.23.21.0346.01

fz" e °?CM csch’(cz)dz=n!(1- ezcz)v csch’(c2)

- waFiea(L o La+v+ 12,0, 2, q+ 2 €%%%) -
!

ST+ 2% (Vga e 2072 g Gadad|
(n+1)!q! T @+D! 520" (n-)!

anqz—i (V)k ecz(Zk—Zq—v) zn—j

ik (2c(q- k) k! (n= j)!

ineNAgeN*

Involving functions of the direct function and trigonometric functions

Involving powers of the direct function and trigonometric functions

Involving sin

Involving sin(b z)

01.23.21.0347.01

1 .
fsin(b yesch’(cdz=-————eP?(1- «ez”)v csch’(c2)
2(b? +c21?)
—-ib+cv 1 ib . ib+cv 1 ib
(b=icy)oFy| ———, v; Z|2— — 4| e2°%| + €?PZ(b 4 icv) ,F, v = 2+—+v]; £2¢2
2c 2 c 2c 2 c

Involving powers of sin

Involving sin™(b z)
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01.23.21.0348.01

2™ (1-¢%°%)" (1-mmod2) csch’(c2) (m vy
fsinm(bz) csch’(c2) dz== [ m )zFl(—, v, —+1; ezcz) +
cv 2 2
=] m 7 ibm297 cv-ib(m-2s cv-ibm-29
2‘m(1—e2°z)v csch’(c2) Z (—1)5( ) ) 1( LV +1; €2°7| +
= S/lecv-ibm-29) 2c 2¢c
ibm-29z- 1% . .
e 2 bi(m-29) +cv bi(m-2s) +cv
2F1 Vs +1; &% i me Nt
bi(m-29) +cv 2c 2c
Involving cos
Involving cos(b z)
01.23.21.0349.01
1 .
fcos(bz) csch’(c2)dz== e*‘bz(l—ezcz)y csch’(c2)
2(b+icv)(ib+cv)
) ib+cv 1 ib —ib+cvy 1 ib
P2 (b+icy),Fy LV — [2+ — +v]; ezcz)—(b—mv)zFl(i, v —|2- — +v); eZcz])
2c 2 c 2c 2 c

Involving powers of cos

Involving cos™(b z)
01.23.21.0350.01

y m 1 4 v v
fcosm(b 7esch’(cadz=2""(1- ¢ [ m ](1— mmod2) — csch’(c2) ZFl(E' v; 3 +1; ezcz) +27™(1-€%°%) csch'(c2)
> cv

WTlJ bi(m-29)+c bi(m-29)+c
Z(m)[[ebi(wzs)zzﬁ[ o ) V,v‘ i ) V+1;ezcz])/(bi(m—25)+cv)+

S \S 2c 2c

. —ib(m-2s) +cv —-ib(m-2s)+cv
[@tb(ITFZS)ZZFl[ .

LV +1; ezcz))/(—ib(m—25)+cv)] /imeNT*
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)csch¥(c z)
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01.23.21.0351.01

fz” sin(a+ b2z csch’(cz)dz== —g (1—@2”)V csch’(c2)n!

M i ib+ey cv+ib cv+ib  cv+ib cv+ib
@Eaﬂbz Z - j+2 j+l[ ey , Y, +1, ..., +1; rBZCZ)—
Q0 (n-p! 2c 2c 2¢c 2c
M ()i (—ib+cw it cv—ib cv—ib cv-ib cv—ib
giaibz Z _ j+2 j+1[ . LV, +1,..., +1; @202) /ine
i (n-=)! 2c 2c 2c 2c
NAb#-icvAb+icy
01.23.21.0352.01
i
fz" sin(b2) csch’(c2) dz == 5(1—e2°2)y csch’(c2) n!
D (=D Y (—ib+cyy Tt cv—ib cv-ib cv-ib cv—-ib
e"bzz . (2 j+1( e LV +1, ..., +1 £2cz)_
iz (n—=)! 2c 2c 2c 2c
D (=DiMib +cy)t cv+ib  cv+ib cv+ib cv+ib
enbzz : 2 j+l( e Vi, +1, ..., +1; ezCz] /ineN
e (n—! 2c 2c 2c 2c

Involving powers of sin and power

Involving z" sin™(b z) csch’(c z)
01.23.21.0353.01

m v
fz"sinm(bZ) csch’(c2) dz== 2—m( m )(1—mmod2) (l_ez«:z) n!
2
L iz ey S T s
- ey R = oy =+ =+ L e+
j+27j+1 2 > 5 5

n
csch’(c2) _
,—Z(; (n—-)!

%]

imn n
2m (1 - €2cz)" n!csch’(c2) Z (=D ( r:) [e(bi(rTFZk))zz Z

I (bi(m-2K +cv) T oF

k=0 i (n=]!
bi(m-2k)+cv bi(m-2Kk)+cv bi(m-2k)+cv bi(m-2k)+cv
Vi +1, ..., ——— 41 2%+
2c 2c 2c 2c
irm n 1 S . —-bi(m-2Kk) +cv
e 2 +(""“H“”ZZ—_(—1)1 2 (—ib(m—2|()+CV)_J_lj+2Fj+1[—,. y
2o (n=)! 2¢c
-bi(m-2k)+cv -bi(m-2k) +cv -bi(m-2k)+cv
LV +1,..., —— +1:°°?||,neNAmeN*
2cC 2c 2c

Involving cos and power

Involving z" cos(a+b z)csch'(c z)
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01.23.21.0354.01
1 v
fz” cos(a+bzcsch’(c2) dz= 5(1—e2°2) csch’(c2) n!
M i ib+ey cv+ib cv+ib  cv+ib cv+ib
esa+£bZZ _ 2 j+1[ ey v, +1, ..., +1; (ezcz)+
Q0 (n—-j! 2c 2c 2c 2c
M ()i (—ib+cw it cv—ib cv—ib cv-ib cv—ib
g taibz Z j+2Fj+1[ - LV, +1,..., +1; ezcz) /ine
Q0 (n=)! 2c 2c 2c 2c
NAb#-icvAb+icy
01.23.21.0355.01
1
fz" cos(b2) csch’(c2)dz= 5(1—e2°2)v csch’(c2) n!
D (=D Y (—ib+cyy Tt cv—ib cv-ib cv-ib cv—-ib
e"bzz . (2 j+1( e LV +1,.., —— +1; ezcz)+
iz (n—=)! 2c 2c 2c 2c
M (Diib +en T cv+ib  cv+ib  cv+ib cv+ib
enbzz . i+2Fi+1( e LV +1, ..., +1, ezCz] /ineN
Q0 (n=)! 2c 2c 2c 2c
Involving powers of cos and power
Involving z" cos™(b z) csch’(c z)
01.23.21.0356.01
fz“ cos™(bz) csch’(c2) dz ==
m n (-1l 2~y it v v v %
2—m(1_62cz)v[ m n'(l—mm0d2) Z— j+2Fj+1(_v e =V —+1 ., =+ 1 ezcz) C&hV(CZ)-f—
2 20 (n-)! 2 2 2 2
, %] m ([ . n (-1)i 2" (cv—ib(m-2k)
2—m(1_€2<:z) nt Z ( k) e—tb(m—zk)zz : j+2Fj+l
k=0 i=0 (n-p!
cv—-ib(m-2Kk) cv—ib(m-2k) cv—-ib(m-2Kk) cv—-ib(m-2Kk)
LV, +1, ., — 41627
2c 2c 2c 2c
@E_bmﬂk)zz“:(—1)"z”‘i(bri(m—Zk)+0v)’j’1 . '+1[u‘b(m—2k)+CV ib(m-2k)+cv
=0 (n-j! e 2¢c 2c
ib(m-2k)+cv ib(m-2Kk)+cv
v — . +1, ..., B Te— +1; em] csch’(c2) ;neNAmeN'
c c

Involving functions of the direct function, trigonometric and exponential functions

Involving powers of the direct function, trigonometric and exponential functions
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Involving sin and exp

Involving e * sin(az)csch’(c z)

01.23.21.0357.01

fepz sin(az) csch’(c2) dz==

; ia+p+cv ia+p+cv : —iat+p+cv —ia+p+Cv

1 ) e(ma+p)22|:1( 2’1 v zpc 1 eZCZ) e(—xa+p)22|:1( 22 v 22 F1 @202)
—i(1-€°°%) csch'(c2)| - + /;
2 ia+p+cy —ia+p+cCvy

p+ia-cvAp#-ia-cv
01.23.21.0358.01
fe(‘ at2gn@z) csch’(c2) dz=
pZRia—cy) 2F1(Ea

TVl e oty Fy(1, 1, v+ 12, 2 €27
+
2a

5 (1- e2cz)v csch’(c2)| e t? iz—

2c
01.23.21.0359.01

fe‘“ azgn@az) csch’(c2) dz=

1 gr@iatey) 2F1(—£—a, v;1- 2 €2cz) 1e°2CM y 3F,(1, 1, v+ 1; 2, 2; €%°%)
——(1—@2CZ)V csch’(c2) | e *® iz + ‘ ‘ + H L
2 2a 2c
Involving powers of sin and exp
Involving P sin™(az)csch’(c z)
01.23.21.0360.01
fepzsjnm(az) csch’(c2)dz=
2‘m@PZ(1—e2°Z)V (1-mmod2)csch’(C2) ( m p+cv p+cv
[ m ]2F1( v, ——+1; ezcz) +27™(1-¢*°%) csch'(c2)
p+cv Py 2c 2c
m-1 A imn
1] my| e PR M2 p+ai(mM=29)+cv p+ai(M—29+cy
Z (—1)5( S] . ZFl[ LV + 1 eZCZ)+
s p+ai(m-2s)+cv 2c 2c
I (p-iam-29)z . .
e 2 p-ia(mM-2s)+cv p-ia(mM-2s)+cv
2 1( Y, +1; ezcz) /imeN*
p-ia(m-2s)+cv 2c 2c

Involving cos and exp

Involving eP* cos(az)csch’(c z)
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01.23.21.0361.01

fepzcos(az) csch’(c2) dz==
e(§a+p)22Fl(ia+p+cvl ; ia+p+cv n 1; @202) g(_£a+p)ZZFl(—x‘a+p+cv, Vi —ia+p+cy " 1; £2CZ)
2¢2\” Vv 2c 2c 2c 2c .
—(1-¢€*°%) csch’(c2) + /;
2 ia+p+cy

—ia+p+cy
p+ia-cvAp+-ia-cv
01.23.21.0362.01

f @2 cogaz)csch’(c2) dz=

R i a— ia . ia,
) i g?2ia=cey) zFl(g, vil+ = ezcz) €22 y3F,(1, 1, v+ 1; 2, 2; 29
—(1-€*%%) csch’(c2) | e z—- +

2 2a 2c

01.23.21.0363.01

f e &2 cogaz) esch’(cz) dz ==

, i e 2iarey) zFl(—%a, v;1- ;’" eZCZ) 22 yaFy(1, 1, v + 1; 2, 2; €27
—(1-2%°%) csch’(c) | e z+

+
2

2a 2c
Involving powers of cos and exp
Involving e”* cos™(az)csch’(c z)

01.23.21.0364.01

fepz cos™(@az) csch’(c2) dz ==
L(m eP? p+cv  p+cv Y
2M(1-¢*%) | m [(1-mmod2) cschv(cz)zFl( LV +1; e2°z]+2‘”‘(1—e2”) csch’(c2)
2 p+cv 2c

= . |
; +ai(m-2s)+cv +ai(m-2s)+cv
>, (r:)([@(ma‘mzs”zzﬂ[p 5 v 5 +1; ezcz)]/(p+azi(m_25)+cv)+
c c

s=0

(«z@‘ia‘wzs”zzFl( p—la(m_25)+CV’ y p—ia(m-2s) +cv o1 QZCZ))/
2c 2c
(p—ia(m—25)+CV)) /imeNT*
Involving functions of the direct function, trigonometric, exponential and a power functions

Involving powers of the direct function, trigonometric, exponential and a power functions

Involving sin, exp and power

Involving z" e sin(a +b z) csch¥(c z)
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01.23.21.0365.01
n (-1)i 27 (ib+ p+cy) Tt

i y ) .
fz” ePZsin(a+ bz csch’(cz) dz = —5(1—e2”) csch’(c2) n! [@”a+(p+‘b)z g -
-_ n-p!
j=0

cv+p+ib cv+p+ib cv+p+ib cv+p+ib
; +1,..., ———— +1; 27| -
2c 2c

j+2Fj+l( 2¢ Y 2c

n (1) 27 (=ib+p+cy) cv+p-ib cv+p-ib
W Vs

efia+(p—n‘b)z - oF; [ Y eeey
Jzo (=)t S NPT 2¢

+1,...,

cv+p-ib cv+p-ib
5 1 > +1;ez°z) ineNAp+ib+-cvAp-ib+-cv
c c

01.23.21.0366.01
N (—1)i 2 (—ib+p+cy) T

i N )
fz" eP?sin(bz) csch’(c2)dz= — (1- 2% cschv(cz)n![e(“b+p)zz
2 n-j!

=0

cv+p-ib cv+p—-ib cv+p-ib cv+p-ib
v; +1,...,——+1e
2c 2c

j+2Fj+1( 2¢ R 2c

cv+p+ib

n ()i Zvi@ib +p+cy)? Cv+p+ib Cv+p+ib .
+1,

(ib+p)z ) )
e F ) e Vs
1.:20 (n=)! 2 Hl( 2c 2c 2c

cv+p+ib
27+1;432°2] /ineNAp+ib#-cvAp-ib+-cv
c

01.23.21.0367.01
fz“ "M 2din(bz) csch’(c2) dz =

e Cvz n (_1)] Zvi 2 C)—i—l
_ +@C(2—V)Zyn!ZW j+3 ]‘+2(1, evey l, v+ 1, 2, ceny 2, 6202)_

i v
—(1-¢°°?) csch’(c2)
n+1 i

2
n (-1l i ikt ib ib ib ib
—. ,—,v;—+1,...,—+1;e2°2] ineN

e(Zib—cv)zn!Z - j+2Fj+1 ..
20 n—! Cc Cc Cc Cc

01.23.21.0368.01
fz" e~ Zgnh 7z esch’(c2) dz ==

i v ez N AN
-— (l—ezcz) csch’(cg)| ———— +e°(2‘V)Zvn!Z—_ j+3 Hz(l, L Lv+12 ..., 2 e2°2)+
2 n+1 i n—!
, N2 2ib 7t ib ib ib ib
@_(ZHH-CV)Zn! WHQFH—:L —:,...,—F,V;—:‘Fl,...,—?‘f‘l; @202 /;nEN

j=0
Involving powers of sin, exp and power

Involving z" eP? sin™(b z) csch’(c z)
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01.23.21.0369.01

m
fz“ ePZsin™(b2) csch’(c2) dz = 2"‘( m )(1— mmod 2) (1 - eZcz)V n! csch’(c2) eP?
2

n

S ) +Cv +Cv +Ccv +Cv
Z — (-1 z”"(p+cv)"‘lj+2Fj+1(p P LV P +1, ..., P +1 e2°z)+
o (n=D! 2c 2c 2c 2c
V =
2—m(1_€202) n!csch”(cz) Z (_1)k( k) e(bt(m—ZkHP)Z—T
k=0
n 1 o ) bi(m-2k)+p+cv bi(m-2Kk)+p+cv
- (—.'].)J ! (bi(m-2k) + p+Cv)'1j+2Fj+1( Y eeey , Y,
=y GE 2c 2¢c
bi(m-2k)y+p+cv ‘1 bi(m-2k+p+cvy +1: 6202]+€M7m+(—n‘b(m—2k)+p)zzn: 1 (=1
2c 2c i (n=)!
, . -bi(m-2Kk)+p+cv -bi(m-2k)+p+cv
27 (—ibMm-2K) + p+cv) T oF B ,
2c 2c
-bi(m-2K)+p+cv -bi(m-2k)+p+cv
v 5 P +1, ..., 5 P +1; ezcz)]/;neN/\meN‘f
c c

Involving cos, exp and power

Involving z" €% cos(a+b z)csch'(c z2)

01.23.21.0370.01
1 , M (=DiiGb+p+en Tt
fz" eP?cosia+ b2 csch’(cndz== - (1-€*°%) csch’(cz)n!|efaHPHib2 Z _ P
2 j=0 (n - J) !

cv+p+ib cv+p+ib cv+p+ib cv+p+ib )
je2Fje1 Ve Vs +1,..., ———+ 1%+

2c 2c 2c 2c

n (-1 2 (—ib+ p+cy) T cv+p-ib  cv+p-ib
j+2 j+1[ Vs

e—éa+(p—ib)z Y eeey
J.:ZO (n—! 2c 2c

cv+p-ib cv+p-ib
5 +1, ..., 5 +1;@2°Z) LineNAp+ib+t-cvAp-ib+-cv
c c
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01.23.21.0371.01

1 , } n (-1 2" (—ib+ p+cy)
fz” eP?cos(b2) csch’(c) dz= 5(1—e202) CS(IhV(CZ)n!(e(_‘b+p)ZZ P

j=0 (n_j)!
cv+p-ib cv+p—-ib cv+p-ib cv+p-—ib
j2F i1 y ey Y, +1,..., ————— +1; %%
2c 2c 2c 2c

+1,

n (-1 Zvi@b +p+cy)? cv+p+ib cv+p+ib  cv+p+ib
j+2 ]+l( ;

elibrpz Vi
; (n—j! 2c 2c 2c

cv+p+ib
27+1;432°2] ineNAp+ib#—-cvAp—ib#-cv
c

01.23.21.0372.01
fz” M2 cogbz)esch’(c2) dz ==
e vzl (-l 2 @2¢it

+e5@MZy n'Z—(n o aFi2(L o Lv+ 12, ., 22207 +
j=0 -

1 v
3 (1-¢°°?) csch’(c2) [

_ n (-1l i ikt ib ib ib ib
e(z‘b’”)zn!z : j+2Fj+1[—, ey — Ve — 41, L, —+ 1 eZcz] ineN
i (n—! c c c c

01.23.21.0373.01

fzn e—(i b+cv)z COS(b Z) CSChV(C Z) dz==

) e Cvzl (-1)i i @2c¢)i-t
—(1-¢°°%) csch’(c)| ———— + @2y n! Z—,+3Fj+2(1 Lv+1 2,2 €% -
2 n+1 i (n=)!
@it ib ib ib ib
e~ Ribrevz g vZ +2F-+l(——, e —m—, vV, ——+1, .., ——+1; ezcz] ineN
] ]
i (n=j! c c c c

Involving powers of cos, exp and power

Involving z" €”* cos™(b z) csch”(c z)
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01.23.21.0374.01

m
fz“ eP?cos™(bz)csch’(c2) dz == 2mepz(1—e2°2)v( m )n! (1- mmod 2)
2

n (-1 Z¥I(p+cy) it p+cv p+cv  p+cvy p+cv
Z - j+2 j+1( ey , Y, +1, ..., +1; EZCZ)
Q0 (n=p! 2c 2c 2c 2c
CSJhV(CZ)+2_m (1_6202) n! Z ( k) e(p—nb(m—zk))z
k=0
n (1)l 27 (—ib(m-2K + p+cy) 7t [—ib(m—2k)+p+0v —ib(mM-2K) +p+cvy
X j+2rj+1 [AREES]
P n-j! 2c 2¢c
” —-ib(m-2k)+p+cv i —ib(m-2Kk)+p+cv i1 eZCZ)+e(bi(w2k)+p)z
2c 2c

n (—1)jZ”’j(bi(m—Zk)+p+Cv)_j_l [u’b(m—Zk)+p+CV ib(m-2k)+p+cv
j+2Fj+1

e (n-j! 2c 2c
ib(m-2ky+p+cv ib(m-2k)+p+cv
V; 5 +1, ..., 5 +1; €2cz] csch’(c2 /;neNAmeN*
c c

Involving functions of the direct function and hyperbolic functions

Involving powers of the direct function and hyperbolic functions
Involving sinh

Involving sinh(b z)

01.23.21.0375.01
1
f sinh(b2) csch’(c2) dz == 5 (1- eZcz)V csch’(c2)

b

bz b v b v . 2¢cz -bz v_b . b v . ,2¢cz
e 2F1(2c+2,v, 2C+2+1,«: ) e 2Fl(2 TR 2C+2+1,«e
+ ib+tcvAb+-cv

b+cv b-cv

01.23.21.0376.01

fsi nh(cv ) csch’(c2) dz ==

VR (v, viv+ 1 €27 e 022y 5F)(1, 1, v+ 1; 2, 2; €2%7)
2 2cv 2c

1 v
— (1-2%°%) csch’(c2) [—e‘”zz+ -

01.23.21.0377.01

cosh(c2) csch’(c 2) (- nh?(c z))v/2

1 v 3 )
fsinh(cz) csch’(c2)dz= ZFI(E’ E; 5; cosh (cz))

Cc
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01.23.21.0378.01
log(tanh(<7))

fsi nh(c2) cschz(c 2)dz=
c

01.23.21.0379.01

f sinh(4 2) csch(2) dz == 8log(sinh(2)) — 2 csch?(2)
Involving power of sinh

Involving sinh"(b z) csch”(c z)

01.23.21.0380.01

fsinh“(b 2 cseh’(c2)dz==
lEJ b K inu
v AN uy| 0T bk bu v bk bu v
(1-¢°% cschv(cz)(—) Z(—l)k( ) - L F— e — 4 v —+ — + 41 2%+
2) & kK/)[bu-2k +cv c 2c 2 c 2c 2
ez PU20T i by bk v bu
— R —+—-—-—, v, —+—— — + 17|+
cv—-bu-2k) c 2 2c c 2 2c

2

i\ (1-¢*°) (1-umod2)
I —=

01.23.21.0381.01

27 (e %% +¢°%) (1- 22°7) " cseh’(c2)

cv-cu

u , v v
u |esch (cz)zFl(—, v —+1; eZCZ) /iueN*
> 22

fsi nh(c2) csch’(c2) dz ==
cv—p)

01.23.21.0382.01

cosh(c ) csch’(c2) sinh*(c 2) (-s nh(c 2))

2F1(

2c

> =1y

fsinh"(c 2cesch’(cadz=—
c

01.23.21.0383.01
1
2 coth(c2) csch(cz) sinhz2(2c 2)

3c

1
fsjnhi(z c2) csch3(cz) dz=-

01.23.21.0384.01

csch’(c2) csch(c2) (cschz(c 2)-4)s nh%(2 c2)

- dz=- c
sinhz(2c2) ¢

01.23.21.0385.01

f Vs nh3(2 c2) csch5(c 2dz=-

2 coth(c2) esch’(c2) V sinh’(2¢2)

5c

Involving algebraic functions of sinh

1
VU E(—H+V+2); ezcz)

3 2
—; cosh®(c2)

1
F(—,—(— +v+1);
2k 5" 5 H 5

)
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01.23.21.0386.01

f \ a+bsinh(cz) cschz(c 2)dz == —| (cosh(c 2) + cosh(3 ¢ 2)) csch(c 2) sechz(c 2)sech(2¢c2)

2ib

a+bsinh(c2) 1
cosh(cg|b | ———— 1'[[2; —(m-2ic2
ib-a a-ib 4

] sinh(c2) +

a—i

l 1 a-ib
2 cosh(cz) (a+ bsinh(cz) —4F[n'sinh"l[ — Wa+ bsinh(cz)]‘ !
ib-a ib

] sinh(c2)
a+

\/ b(—i+sinh(cz))\/ b (i + sinh(c 2) \/ b (—i+sinh(c2))
- - a+bsnh(cz |+4b-ia) | —————

a+ib a-ib a+ib

a-ib
+

ib

b (i + sinh(c 2)) [ _ 1[ [ 1 ) ]‘
—-——— FE|isnh \ a+bsinh(c2)
ib-a

Jsinh(cz) a+bsnh(cz |-
a-ib

a

a-ib
a+ib a+ib

ib 1
2i0?1|1- —;isnn Y | v a+bsinh(c2)
a ib-a

)_ \/ b(-i + sinh(c2)
snhcz) [-—

b (i + sinh(c2) 1
- \/a+bsinh(cz) / 8a o bc+y/ a+bsnh(c2
ib-a

a-ib
Involving cosh

Involving cosh(b z)
01.23.21.0387.01
1
2(b-cv)(b+cv)

b+cvy b+cv b-cv 1( b
(eZbZ(b— Cv)zFl( LV +1; ezcz) —(b+ Cv)zFl[— LV — (—— v+ 2); ezcz]))
2c 2c 2c 20 ¢

fcosh(b 72 csch’(c2)dz= [e‘bz (1- eZCZ)V csch’(c2)

01.23.21.0388.01

f cosh(cvz)csch’(cz)dz=
1(1 202} oot (|72 VR (v, viv+ 1 €%%%) e 02y F,(1, 1, v+ 1; 2, 2; €27
—(1-e csch'(cg)|e “"*z+ +
2 2cv 2c

01.23.21.0389.01

csch' 2
f cosh(cz)cseh’(C)dz= ———
c-cv
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01.23.21.0390.01

f cosh(22) cschs(z) dz= % (— coth(z) csch(z) — 3 Iog(cosh(g)) +3 Iog(si nh(g)))

01.23.21.0391.01
f cosh(42) csch®(2) dz == % (35 (Iog(si nh(g)) - Iog(cosh(g))) — coth(2) csch(?) (2 csch(2) + 29))

01.23.21.0392.01

1
f cosh(52) csch®(2) dz = — 2 csch(2) — 6 csch(2) + 16 log(sinh(2))
Involving power of cosh

Involving cosh(b z)csch’(c z)

01.23.21.0393.01

, 7] u eb(“’Zk’ZgFl(—%+%+%,v;—%+2—z+g+l; eZcz)
fcosh“(bz) csch’(c)dz=2""(1-¢*°?) csch’(c2) Z ( +
=Lk bu-2k) +cv

-bu-2k)z bk v _bu bk v bu .2cz)
€ 2F1(c +2 Zc’v’ c 2 20+1’£
+

cv-bu-2k)

2*“(1—e2°2)v(1—umod2)cschv(cz) u v oy
[ ] 2F1(—, v, —+1; em) /;ueN?

u
cv 2

01.23.21.0394.01
v-1
cosht***(c 2) csch” (¢ 2) (~sinh’(c 2)) 2 ( g+l v+l p+3
2F1 ;

; coshz(c z)]
2 2

fcosh"(c 2csch’(cadz= -
c(u+1)

01.23.21.0395.01

f coshS(Z 2) cscha(z)dz:

1 cosh(z
2 v cosh®22) [2+/ —cosh(22) tan‘l[#] + cosh(2) (cothz(z) +3) + coth(2) csch(2) -

vV —cosh(2 2)
1 1 _1| cosh() 1 2
8v2 coshz(22) |og(\/7 cosh(z) + cosh? (2 z)) +8tanh - coshz(22) | sech?(2 2)
coshz(22)

Involving algebraic functions of cosh
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01.23.21.0396.01

1
f\/ a+bcosh(2cz) cschz(cz)dz:

cva+bcosh(2cz)

a+bcosh(2c2)
—(a+bcosh(2c2)coth(cz) —i(a+b) 7b E[i cz
\/ a+

01.23.21.0397.01

f\/ a—acosh(2cz) cschz(cz)dz:: -

01.23.21.0398.01

) Vcosh(2cz)a+a csch(cz) sech(cz)
f\/ cosh(2cza+a csch™(cz)dz= -

c

2b a+bcosh(2c2)
—]+(a—b) - iF[icz
a+b a+b

Va-acosh2c2) cschic) (log(cosh( %)) - log(sinh( &2)))

Cc

2b]
a+b

01.23.21.0399.01

f\/ a+bcosh(2cz) cschs(cz)dz:

1 4| Ya+b cosh(c2
—|(@-btanh | —m8¥ —\/a+b \/a+ bcosh(2cz) coth(cz) csch(cz)
2Va+b c Va+bcosh(2cz)

01.23.21.0400.01

f\/ a+bcosh(2c2) csch4(cz)dz==

1
(2(a?-2ba-b?) cosh(2c2) — a(4a+ b - beosh(4c2)) coth(c 2) csch?(c2) +
6(a+b)ycva+bcosh2cz
a+bcosh(2c2) 2b a+bcosh(2c2) 2b
4a | ———— (a+b)iE[u’cz —]—4i(a2—b2) B — F[icz —]
a+b a+b a+b a+b
01.23.21.0401.01
) 1
fcosh(Zcz) a+bcosh(2cz) csch®(cz)dz== —(a+ bcosh(2c¢2)coth(cz) -
cVa+bcosh(2cz)
a+bcosh(2c2) 2b a+bcosh(2c2) 2b
3i(a+b) | ——— = E[zzcz —]+(a—b) - iF[iCZ —]
a+b a+b a+b a+b

01.23.21.0402.01
(cosh(2cz) —2) V cosh(2cz) a+a csch(cz) sech(cz)

C

f cosh(2cz) 4/ cosh(2cz)a+a cschz(c 2dz=

01.23.21.0403.01
Va-acosh(2c2) csch(c2) (2 cosh(cz) — log(cosh( %)) +log(sinh( %)))

C

fcosh(Zcz) a—acosh(2c2) cschz(cz)dz::
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01.23.21.0404.01

f cschz(c 2) 1

dz=

va+bcosh(2c2) (a+b)cva+bcosh(2c2)

—(a+bcosh(2cz)coth(cz —-i(a+h)

a+bcosh(2c2) [ 2b a+bcosh(2c2)
—— FE|icz ]+

Zb]
a+b

(a+b)iF[icz

a+b a+b a+b

01.23.21.0405.01

cschi(c2)
f e P
v a+bcosh(2cz)

Yva+b cosh(cz)
Va+bcosh(2cz)

[(a +3h) tanh‘l[ ] - \/ a+b \/ a+bcosh(2cz) coth(cz) csch(c z)]

2(a+ b)3/2 c

01.23.21.0406.01
csch“(c 2
f— Z==
va+bcosh(2cz)

1
5(—4&12 - 7ba+3b*+2(a’ + ba-4b?)cosh(2c2) + b(a+ 3b) cosh(4 ¢ 2)) coth(c 2) csch(c2) +

a+bcosh(2cz) 2b
2 |——— (a+4ba+3b%)iElicz| — |-
a+b a+b
a+bcosh(2c2) 2b 2
2i(a®+3ba+2b?) | ————— Flicz| — /(3(a+b) c\/a+bcosh(202))
a+b a+b

01.23.21.0407.01

f\/ a—acosh(2cz) csch(2c¢2) cschz(cz)dz: -

Va-acosh(2c2) csch(cz) (2tan™(tanh( %)) +csch(c2)

2c
Involving tanh
Involving tanh(c z) csch(c z)
01.23.21.0408.01
1-e2%%) csch’c) (v y+2
ftanh(cz) csch’(c2)dz== - Fl[E; 1L,v-1 . T —e2cZ e—Zcz)
Cv

01.23.21.0409.01

f tanh(2) cschz(z) dz==log(sinh(2)) — log(cosh(2))

01.23.21.0410.01

f tanh(2) csch®(2) d z == —2tan‘1(tanh(g)) —csch(2)
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Involving power of tanh

Involving tanh"(c z) csch’(c z)

01.23.21.0411.01

ftanh“(c 2cseh’(c2) dz==

1
= (—u+v-1
cosh(c2) csch’ Y(c2) (—si nh(c z))z( i )tanh“(c 2) 1-u 1 3-u )
2 1[ , —(—pu+v+1); —; cosh (cz)]
c(u—1) 2 2 2
01.23.21.0412.01

f tanh?(2) csch?(2) dz == tanh(2)

01.23.21.0413.01

3 2/3
f tanh?(2)> csch(2) d z == 3 coth(z) tanh(2)

01.23.21.0414.01
1 b
1 b 5 acoth(cz) tanha(c2)
ftanha(cz) csch(cz)dz== -
(a-b)c

01.23.21.0415.01

2
f Vtanh*(2) esch*(2)dz== -3 coth(2) (csch’(2) + 4) V tanh®(2)
01.23.21.0416.01

Jrfes 3ol Z)az=rof( e ) (5 o )] - s )

01.23.21.0417.01

4 1 4
f tanhs(z) v csch3(z) dz= 2_56 v csch3(z)
5 3 big 1 1 9 3 1 1
[65 csch4(2) [cos(?) Iog(—2 cos(g] csch4(2) + cscha (2) + 1) + cos(;) Iog(—z cos(?) csch4(2) + cscha(2) + 1) +
157 5n 1 1
cos{?] Iog[—2 cos(?] csch4(z) + cschz(2) + 1] +
2lrn n 1 1 T 1 bg 3r
cos{—) Iog(—2 cos(—) cscha(2) + cschz (2) + 1] - 2tan‘1(csc(—) (cschZ(z) - cos(—))) sin(—) -
8 8 8 8 8
3n 1 3n 9rn 51 1 51 157
2tan‘1[csc[—J [csch4(z) - cos(—))) sin(—) - Ztm‘l[csc[—) [csch4(z) - cos(—])) sin[—] -
8 8 8 8 8 8

1 n 1 Tn (21n 4 o
2tan” (csc{?) [csch4(z) - cos(?)))sm(?)] —4(21cosh(22) + 5) sech (z)]smh (2
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01.23.21.0418.01

1
f tanhs(z) csch3(z) dz= E v cschs(z)

(Sx/? csch%(z) (—Ztan’l(\/? csch%(z) + 1) + 2tan’1(1 -v2 csch%(z)) - Iog(—csch(z) +V2 csch%(z) - 1) +
Iog(csch(z) +V2 csch%(z) + 1)) —4(9cosh(22) + 1) sech4(z)) sinh’(2)
01.23.21.0419.01
f V tanh(z) csch*(2) dz= —2cosh(2) \ csch’(2) sech(z) sinh(2)

01.23.21.0420.01

N 2 12 3 3 10 2 :
f Y tanh“(2) csch™(2) dz= ﬂ(SCosh(Sz)—Scosh(z)) csch™(2) sech®(2) sinh(2)

Involving coth

Involving coth(c z) csch¥(c 2)

01.23.21.0421.01

y 1 2 -2 \ s 1.2 v/2
fcoth(cz) csch’(c)dz=-— ((1— cosh’(c2) 2 - 1) csch’(c2) (-sinh(c2))
cv

01.23.21.0422.01

1
f coth(2) cschz(z) dz=- 5 cothz(z)

01.23.21.0423.01

3 1 3
f coth(z) csch™(2) dz = _E csch(2)
Involving power of coth

Involving coth¥(c z) sech’(c z)

01.23.21.0424.01

cosh(c2) COthﬂ(C 2 CSChV_l(C 2 (—SI nh2(c Z)) > (u+v-1)

u+l 1 Hu+3 )
fcoth“(cz)cschv(cz)dz::— 2 1( S 5(;1+v+1); T; cosh (cz))

c(u+1)

01.23.21.0425.01
u+v [U;J u

fcoth“(cz) csch’(cgdz==2"(1-¢?°?) " csch™(c2) Z ( )
o K

[Ec(uz k) z eCU-2kz

4 v
—zFl(k+ —u+v,k+—+1; e202)+
c2k+v) 2 2

v v
—ZFl(_k+U+ —u+v; —k+u+—+1; @2c2) +
C(-=2k+2u+v) 2 >

,U+v;

2 (1—«32“)“” (1-umod?2)csch*™(c2) (u u+v u+v
u ] zFl( +1 ezcz) /iue Nt
cu+v) 2
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01.23.21.0426.01

1
f cothz(z) cschz(z) dz=- 5 coths(z)

01.23.21.0427.01

f coth*(2) csch®(2) dz == % (3 (Iog(cosh(g)) - Iog(si nh(g))) — coth(?) csch(2) (8 csch*(2) + 14 csch?(2) + 3))

01.23.21.0428.01

s . (3cosh(2¢2) + 1) csch’(c 2)
fcoth (czcsch’(cdz==-
24c¢c
01.23.21.0429.01
1 b
1 b 5 acoth(c 2) cotha(c 2)
fcotha(cz) csch®(cz)dz== -
(a+b)c
01.23.21.0430.01
1 b
1 b acscha(c2)
fcoth(cz) cscha(cz) dz== _bi
C

Involving cosh and tanh

01.23.21.0431.01

f \ a+bcosh(2c2) tanh(cz) cschz(c 2dz=

1[ l[\/a+bcosh(2cz) ] 1[\/a+bcosh(202) ]]
-(va-btah|———|-ya+btath | ——
C

a-b va+b

01.23.21.0432.01

1 Va-b sinh(cz
f\/ a+bcosh(2cz) tanh(cz) csch3(cz)clz== ——[\/ a-b tan‘l[—()]+\/ a+bcosh(2cz) csch(c2)
c

va+bcosh(2cz)

01.23.21.0433.01

tanhl( a+bcosh(2cz)) tanhl( a+bcosh(2cz))

a-b a+b

Va+bcosh2cz) c va-b Va+b

tanh(c 2) csch?(c 2) 1
[measticn

01.23.21.0434.01

tanl( \/ a-b sinh(c2)
1

\/a+bcosh(2cz) ) Va+ bcosh(2cz) csch(cz)
= +
Va+bcosh2c2) c a-b a+b

f tanh(c 2) csch®(c 2)
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01.23.21.0435.01

ftanhz(c 2) csch’(c2)
va+bcosh(2cz)
a+bcosh(2c2) 2b a+bcosh(2c2) 2b
_ (a+b)ziE(zzcz —)—z’(a—b) _ F(zzcz —)+(a+bcosh(202))tanh(cz)/
a+b a+b a+b a+b

((a— b)cy a+bcosh(2c2) )

Involving cosh and coth

01.23.21.0436.01
(cosh(22) - 3) cseh*(2) p (3 cosh(2 2) — 5) coth(z) csch?(2)

V4- cothz(z) 2V 4- cothz(z)

Involving rational functions of the direct function and hyperbolic functions

Involving rational functions of sinh

Involving (a sinh(z) + b csch(z))™

01.23.21.0437.01

1 1 _,(Va cosh(z)
f— dz=- tanh
b csch(z) + asinh(2) va vVa-b a-b

01.23.21.0438.01

, |t —{W] (cosh(22)a—a+2h)
f 1 p (cosh(22) a— a+ 2b) csch’(2) Jb 2 cosh(2) sinh(z)
== =+
(asinh(2) + b csch(2))? 8 (b csch(z) + asinh(2)) @a-0¥*vbo b-a

Involving rational functions of cosh

Involving (a cosh(z) +b csch(z))™
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01.23.21.0439.01

1
f dz==
acosh(z) + becsch(2)
Va (-1+9+(@+iVa - Vab+2ia )tanh(2)
(1+i)|4+y2b+ia tant
V2ia-4b

1-iVa -(Va @+i+Vab+2ia tanh(Z)
tan™? -
V2ia-4b
iy 4ia-8b (Iog(\/g(lw)cosh(z)—(l—n?)\/;sinh(z)+\/4b+ 2ia )-

Iog(—(1+i)\/§cosh(z)+\/E(l—i)sinh(z)+\/4b+2ia ))]]/(4(«/3\/2L7a—4b J2b+ia ))

]—4\/2b+ia

01.23.21.0440.01

1
f dz=
(acosh(2) + besch(2))?

csch?(2) (2b + asinh(2 2) 4 4(2b+asinh(22)b 1[a— 2btanh(2)
tan™

4(a2+4b2)(acosh(z)+bcsch(z))2 a V —a2 - ap? \ —a?—4p?

Involving rational functions of tanh

] —a+acosh(22)

Involving (atanh(z) + b csch(z))™

01.23.21.0441.01

1
f dz=
atanh(z) + bcsch(2)
(csch(z) [(b+ V4a+b? )Iog(b+ 2acosh(z) + \/4a2 +b? ) + (\/4a2 +p% - b) Iog(—b— 2acosh() + V 4@ + b? ))

sech(2) (asinh’(2) + bcosh(z)))/(Za 42%+b? (besch(z) + atanh(z)))
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01.23.21.0442.01

1
f dz=
(atanh(2) + b csch(2)?

Vb Va2 —b \/—b(b+\/4a2+b2) z(4a2+b2)3/2+\/7(4a4+b(7b+5\/4a2+b2)a2+

( 2a+b+v4a2+b? ]tanh
vz | ofps

(o a5 )
«/—\/ [b+ 4a2+b2)

422 +b2)

(2a—b+\/4a2+b2)tanh(§)
V2 Vb Vaa2+1? —b

/ a((2a? + b?) cosh(z) - ab) sinh(2)
2\3 2 2
[ b 482 +b b \/ 4a%+b )] ( —

42’ + b?) (asinh”(2) + b cosh(2))

(—4a4+b(5\/ 4% +1? —7b)a2+b3(\/ 482 +1? —b))tan‘1

Involving rational functions of coth

Involving (a coth(z) + b csch(z))™

01.23.21.0443.01
1 log(b + acosh(2))
f dz=
acoth(2) + bcsch(2) a

01.23.21.0444.01

1
f dz=
(acoth(z) + b csch(z))?

sinh(2) 2b (b + acosh(2) csch(2) (b—a)tanh(%)
—a+z(b+ acosh(z)) csch(z) + tan™?
,[ a2 _ b2

a2 (b + acosh(2)) Va2 — b2

Involving algebraic functions of the direct function and hyperbolic functions

Involving sinh

Involving sinh(c z) (a +b csch?(c z))ﬁ
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01.23.21.0445.01

1
f sinh(c2) (a+ b csch’(c z))ﬁ dz= m v cosh’(c2) (b csch’(c2) + a)ﬁ
C —_
as nh2(c 2) - 1 ) as nh2(c 2)
sinh(c2) T +1| tanh(cz)Fi{1-3; E -B;2-B; —sinh“(c2), - ———

01.23.21.0446.01

iV2 Vbesch’(cz) +a E(u’cz| S)sinh(cz)

cosh(2cz)a-a+2b
¢ V b

fsinh(cz) a+ bcschz(cz) dz=-

01.23.21.0447.01

sinh(c2) ib cosh(2cza—a+2b a a
—_——dz==— 5 csch(c2) (E[u‘cz B)—F[u‘cz B))
V a+besch’(c2) V2 acybcesch’ca +a
Involving cosh
. 2 B
Involving cosh(c z) (a + b csch?(c z))
01.23.21.0448.01
B . asinh?(cz B
5 (b csch?(c2) + a) sinh(c2) (% + 1) 1 3 asinh?(c2)
fcosh(cz)(a+bcsch2(cz)) dz=- S| [y S S
2cp-c 2 2 b

01.23.21.0449.01

fcosh(cz) a+besch®cz) dz=

v bcschz(cz) +a sinh(cz)

cvVcosh2ca—a+2b

[\/cosh(2cz)a—a+2b —ﬁ\/gtanh_l[

Ycosh(2cz)a—a+2b ]
VZ Vb

01.23.21.0450.01

cosh(c2) (a—2b) csch(cz) acosh(2c2) acosh(2c2)
—  dz==-- 1-— 1-— -1
[ 2 / 2 a-2b a-2b
a+bcsch(c2) 2acVybcsch®(cz) +a

01.23.21.0451.01

n 1/c\
((bcsch 2+a) ) [bccsch”(z) ac ]

f cosh(2) csch™(2) ((b esch’(2) + a)1’°)r dz=- +
bc+br bc+r)

n

Involving tanh

Involving tanh(c z) (a+b csch?(c z))ﬁ



http: //functions.wolfram.com 159

01.23.21.0452.01

f tanh(cz) (a+b csch?(c z))ﬂ dz=

. -8
(besch’(c2) + a)ﬁ dnh?(c2) (%2@ + 1)

asinh’(cz
Fl[l—ﬁ; 1,-62-5; —sinhz(cz), —A]

c2-2pP)

01.23.21.0453.01

ftanh(cz)\/ a+besch’c2) dz=

1
c(cosh(2cz)a—a+2b)

ﬁﬁ\/cosh(ZCZ)a—a+2b \/Fsinh_l[\/;sinh(cz)]+

b Vb

V2b-2a sinh(cz
\/Zb—Zatan‘l[ 2 \/cosh(2cz)a—a+2b \/bcschz(cz)+a sinh(c2)

Ycosh2cz)a—a+2b

01.23.21.0454.01

itanl[ V2b-2a snhc2) ] itanhl( V2 Va snhea )
tanh(c 2) J iV cosh(2cz)a—a+2b csch(c2) 4 cosh(2cz) a-a+2b 4 cosh(2c2) a-a+2b

Z== —_

v besch’(c2) +a cV besch’(c) +a V2b-2a V2 Va

Involving coth

Involving coth(c z) (a +b csch?(c z))ﬂ

01.23.21.0455.01

. B (besch’(c2) + a)ﬁ asinh’(c2) \(asinh’(c2) i
fcoth(cz)(a+bcsch (€2)) dz==———————F|-B,-Bi 1- B - +1
2cp b b
01.23.21.0456.01
[ V2 Va tanh ( V2 Va srhea ]sinh(c 2
2 a+ bCSCh (c2 4 cosh(2c2) a-a+2b
fcoth(cz) a+bcsch®(cz) dz== -1

Ycosh(2cz)a—a+2b

01.23.21.0457.01
coth(c2) p Vecosh(2cz)a—-a+2b csch(c2) hl[ V2 Va sinh(c2) ]
tan

Z==
v a+bcsch’(c2) V2 Va cVbesch’cz) +a

01.23.21.0458.01

vVcosh(2cza-a+2b

) )
22F1(%, %; %;_asnh (z)) 4| asnh*@ +1

f coth(2) b b
T 4z
v besch?(2) + a \ besch’(2) + a
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Involving sinh and cosh

01.23.21.0459.01

f (cosh(22) sinh(z) - 2 cosh®(2) (sinh(2) — 1) csch?(2)
dz=
v sinhz(z) -5
tan_l{ 10 cosh(z) ] Ztan_l( Y cosh(22)-11
Y cosh(22)-11 \/E _1[ V2 sinh(2) ]
- - +2tanh | — |+
V5 V5 Veosh(22) - 11

2vV2 Veosh(27 — 11 | Sshea- L
1 cosh(z)+l)
: V2 4/ cosh(22) — 11 csch(2) + 2 Iog(x/? cosh(2) + v/ cosh(22) — 11 )

(cosh(22) - 11) sech’(%)

Involving cosh and tanh

01.23.21.0460.01

f \ a+bcosh(2c2) tanh(cz) cschz(c 2dz=

e W G
Va-b Varb

C

01.23.21.0461.01

1 Vva-b sinh(cz
f\/ a+bcosh(2c2 tanh(c2) csch3(cz)dz::——[ a-b tanl[—()]+\/ a+bcosh(2c2) csch(cz)]
c va+bcosh2c2)

01.23.21.0462.01
tanh(c 2) csch?(c 2) 1
f— dz == —
Va+bcosh2c2) c

01.23.21.0463.01

\/ a+bcosh(2c2)
tanh™*

=
)

[\/ a+bcosh(2c2) ]J

va-b Vva+b

a+b

ftanh(cz) csch’(c2) 1[ 1 [ va-b sinh(c2)
-  dz=--
Va+bcosh2c2) Clva va+bcosh2c2)

01.23.21.0464.01

va+bcosh2c2) csch(cz)]

Z==

Yva+bcosh(2cz) (a-b)cva+bcosh(2c2)

ftanhz(c 2) csch’(c2) p 1

a+bcosh(2c2) 2b a+bcosh(2c2) 2b
_ (a+b)iE[L7cz —]—L?(a—b) _ F[L?cz —]+(a+bcosh(202))tanh(cz)
a+b a+b a+b a+b

Involving cosh and coth
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01.23.21.0465.01

a+bcosh(2cz
f \/m coth(c2) csch?’(cz)dzzz_( (2¢2)

3(@+hyc

32 csch3(c 2)

01.23.21.0466.01
f coth(c 2) cschs(c 2) P (@a+3b-2bcosh(2cz2) Va+bcosh(2cz2) cschs(c 2

Z==—

Va+bcosh2cz) 3(a+b)zc

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)csch'(c z)
01.23.21.0467.01

1 y
fz“ sinh(a+b2z) csch’(c2) dz== E(l—ezcz) csch’(c2z)n!

€a+bZZ":(—1)jz”‘j(b+cv)’j’l‘ C(evtb  cvib cv+b . cv+b L o2er)
- j+2Fj+1 ) oeeey y Y, +14 ..., + 1L e
i n=7! 2c 2c 2c 2c
N (=1)i 2 (—b+Cv)_j_l cv-b cv-b cv-b cv-b
e‘a‘bzz _ j+2 j+1( Y, +1,..., +1; eZcz] /ine
i n=-7! 2c 2c 2c 2c

NAb+-cvAb+cy
01.23.21.0468.01

1 4
fz” sinh(b2) csch’(c2) dz== 5(1—«32”) csch’(cz)n!

n (1)l (~b+cy) Tt cv-b  cv-b cv-b cv-b
—e‘bzz : 2 j+1( e LV +1, ..., +1; e2C2]+
20 n-! 2c 2c 2c 2c
n_(=1)i 2l (b+cv)7j7l cv+b cv+b cv+b cv+b
ebzz . 2 j+1( - LV +1, ..., +1; eZcz] /ine
iz n=-j! 2c 2c 2c 2c
NAb+cvAb+-cv
01.23.21.0469.01
fz“ sinh(cv 2)csch’(c2) dz ==
1 e cvzzml n (-1 (20t
E(1_82(:2)" CSChV(CZ) [_ﬁ _£7C(V—2)Zvn!ZT j+3Fj+2(1r L Lv+1 2.0, 2 eZCZ)+
=0 '
A
e®’*n! j+2Fj+1(V, o viv+l v+ ezcz) ineN

o (n— eyt
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01.23.21.0470.01
1 ) e 1—-( V(q;l) ) A+l
fz"sinh(qvcz)cschv(cz)dz: —nlcseh’(c2) (1- €27 |- +
2 r(”qz‘l) + 1) ) (n+1)!

n (-1l 2+ v(g+1) v+l v+ v(@+1)
euvez jl( . 4

— 42 Vi 1 ..., +l;@2°Z]+
i (h=D!ecv@+ 1)+ 2 2 2 2

cz(2-v) Zn—j
e V) (-
( )(q 1)‘/_*_1

n g+1)v a-Dv
Z 2 J-+3FJ-+2(1,...,1, d +1,2 ...,2 a +2;e2°1]+
0 (n- 120 (4 1) 2 2

@br_

> (V)k zn—j ecz(z k-qv) (q _ 1) v

/;neN/\

=]

eN

i ko (c(-2k+qv-v)n-jrk! 2

Involving powers of sinh and power

Involving z" sinh"(b z) csch”(c z)

01.23.21.0471.01

f Z"sinh*(bz) csch’(c2) dz==

u n (=1l i cy)i-t % % v %
274y | -umod2) (1-e?°?) esch’(eznt ) —————— ,-+2Fj+l(—, = Vi =41, =4 em) +
2 2 - 272 2 2

j+2Fj+l

7] D (—1)) 2 (v + b(=2k+w)
2_un!C$hv(CZ) (1_6202)\/ Z (—l)k(u) eb(—2k+u)z Z( ) (cv+ ( +U))
k=0 K j=0 (=Dt

cv+b(-2k+u) cv+b(-2k+u) cv+b(-2k+u) cv+b(-2k+u)
[ Vi +1 B e2°2]+

2c ' 2c T 2¢ 2c
( 1)u 7b(—2k+u)zi(_l)j Zn_j (CV—b(—2k+u))7171 CV—b(—2k+U)
- € j j P R
g (n-j! et 2¢

cv—-b(-2k+u) cv—-b(-2k+u) cv—-b(-2k+u)
LV +1,..., —— " +1:°°?||,neNAuUeN*
2c 2c 2c

Involving cosh and power

Involving z" cosh(a+b z)csch'(c z)
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01.23.21.0472.01

1 v
fz” cosh(a+bz)csch’(c2) dz== E(l—ezcz) csch’(c2)n!

0 (-1 27 b+ cv+b  cv+b  cv+b cv+b
€a+bZZ j+2Fj+ Y, +1, ..., +1: 2% |+
j=0 (n_J)' 2¢C 2¢c 2¢C 2¢c

N (=1)i 2 (—b+Cv)_j_l cv-b cv-b cv-b cv-b
e @bz Z : j+2Fj+1( - LV +1, ..., +1; eZcz] /ine
20 n-p! 2c 2c 2c 2c

NAb#-cvAb+cvy
01.23.21.0473.01

1 4
fz" cosh(bz) csch’(c2) dz = 5 (1-¢€°°?) csch’con!

n ()i i (-b+cy) Tt cv-b  cv-b cv-b cv_b
@*bzz - i+2 j+1[ ) eeey Vi +1, ..., +1 e2cz)+
j=0 (n-p! 2c 2¢c 2¢ 2¢

n (-1l 2" (b+cy it cv+b cv+b cv+b cv+b
ebZZ _ i+2FJ+l( Vi 1, ... +1; 432”] /ine
20 n=p! 2c 2c 2c 2c

NAb+cvAb+-cv

01.23.21.0474.01

fz“ cosh(cvz)csch’(c2) dz ==
e~CvZ i+l n (-1i ¢y it
—(1-¢%°%) csoh’ () | ——— + €027y n! Z ———————— aFja(l L L v+ L2, 2 %) +
2 n+1 i (n-j!
cvz : (_1)j znij 2cz
e’ n! +i+2Fj+1(v,...,v, viv+l ..., v+l e ) /ineN
iz (-}l @cwitt
01.23.21.0475.01
1 e Cv? F(V(q+1))2n+1
fz"cosh(qvcz)cschy(cz)dz:: —n!cschy(cz)(l—ezcz)y 2 +
2 r( D, 1) o) (n+1)!
n (-1l 2+ v(q+1) v+l v+ v(q+1)
%7 ¢ - j+2 j+1( Y ey , Y, +1, ..., +1; 6201)_
i (M= lcvg+D)*t 2 2 2
cz(2-v) 1y Zn—j
n T Ve, @+1)v @-1v
J-+3Fj+2(1, wad +1,2, ..., 2, +2 eZCZ)—
-0 (n—j)z(—zc)i”(@u)! 2 2
(qfl)V_l i
2 () 2V o2 ke @-Dv

/;neN/\ > e N*

i ko (C(=2k+qv-v)tin-jrk!

Involving powers of cosh and power
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Involving z" cosh"(b z) csch’(c z)

01.23.21.0476.01

fz“ cosh'(b2) csch’(c2) dz ==
(U n (-1 2 (cv) it % % % %
27V (1- %% [ u )n!(l—umodZ)cschy(cz)Z—_ j+2Fj+1(—, ey = V=41, -+ ezcz) +
2 20 (n-j! 2 2 2 2
, 2] u n (1)) 2 (b(u—2k)+cv)“‘1)
2-u (l_e2cz) n! CSChV(CZ) Z ( ) eb(u—Zk)zZ
k 4 (n- !
k=0 j=0 J
bu-2k)+cv bu-2k)+cv bu-2k)+cv bu-2k)+cv
j+2 j+1[ Y, +1,.., ——+1; e2°2]+
2c 2c 2c 2c

l

n (=) 271 cv-bu-2k) ) [cv—b(u—2k) cv-b(u-2k)
j+2Fj+1

-bu-2k z
e ) e
j:ZO (n-h! 2c 2c

cv—-bu-2k)
— 41

cv-bu-2k)
ey ——————— +1: %% ineNAueN?
2c 2cC

Involving powers of tanh and power

Involving z" tanh"(c z) csch¥(c z)
01.23.21.0477.01

f Z"tanh"(c2) csch(c2) d z ==

u-v
zi”“’Z"ecuz[ u-v )n!(l—(u—v)modZ)
2

u u u u
j+2Fj+1(£v veey 5, u; E+1, ceey 5+1, —BZCZ)+

" (D)) cw Tt 2
j=0 (n - J)'
I

_ n (—1) (c(-2k+2u—v) Tt A
oV oCUZ Z (_1)k(ukv)[60(—2k+u—v)zz( ) (c( )

k=0 j=0 (n—!

-2k+2u-v -2k+2u-v -2k+2u-v -2k+2u-v

j+2Fj+1[ > ) eees 5 , U; > +1, ..., f +1; _€2cz]+

N~ (ck+v) Tt 2k+v 2k+v
(~1Y gre 2k ) : j+2Fj+1[—, o
20 (n—=)! 2

2k+v 2k+v
5 +1, ..., 5 +1; —?°?||ineNAUeZ ANuzVvAVEN'

Involving coth and power

Involving z" coth(c z) csch’(c z)
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01.23.21.0478.01

f 2" coth(cz) csch’(c2) dz =
n (-1 2 (cvy it % % v v
—ecz(l—ezcz)y csch’cgnt|e®?y —— — ,—+2Fj+1(—, v = VAL 41, L, —+ 1 e2°2)+

S (- 2" 2 2 2

n (DI cw+2)Ti? v v Y v

BCZZ ( _)' J'+2Fj+1(£+l,...,E+1,V+1;5+2,...,5+2;€ZCZ) /;nEN
— n-j!
j=0

01.23.21.0479.01
c zcschz(c 2) + coth(c 2)

2¢2

f zcoth(c2) cschz(c 2dz=—-
Involving powers of coth and power

Involving z" e Z coth"(c z) csch”(c z)
01.23.21.0480.01

] n!(1-umod?2) csch*(c2)

Nle ©

f 2 coth’(c2) csch’(c2) dz = 271 (1 - ¢2°9)"" [

n (-l 2 (cu+v) it u+v Uu+v U+v u+v
2 ,—+l(—, . TR +1, ..., — +1; e2°2)+2’”

j=0 (n_j)!

(1- ezcz)uw n! csch'’(c2)
|

u-1
2

| u n (-1 2 (c@s+v) it v v v v
(S)[e“’(“‘zs)zz MFM(SJFE e S+ —,u+v;s+5+1,...,S+E+l;e2”)+

=0 i—0 (n=J! o

@C(u_zs)zzn: DI (c(-2s+2u+v) It
(n-p!

i=0

v v v 4
j+2Fj+1(—s+u+ PR —-S+Uu+ 2 u+v; —s+u+5+1, —s+u+§+1; ezcz)]/; neNAueN*

I nvolving functions of the direct function, hyperbolic and exponential functions

Involving powers of the direct function, hyperbolic and exponential functions
Involving sinh and exp

Involving e sinh(b z) csch¥(c z)
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01.23.21.0481.01
b p v b p v

1 ) PPz
f@pzsinh(bz)cschy(cz)dz: —(1-¢€?°?) csch’(c2) —zFl(—+ — =V, — + — 4+ — + 1; €27 -
2 b+p+cy 2c 2c 2 2c 2c 2

—————— R —+ — o - —+ —+ -+ L P
-b+p+cvy 2c 2c 2 2c 2c

eP-b2 b p v b p v ))
01.23.21.0482.01
f P2 ginh(b2) csch’(c2) dz =

- b . b .
2200 oFy (2, v D4 1;0207)  gerey yE (11, v+ 13 2, 2, 2

- (1—e2°2)v csch’(c2)|—e % z+ -
2 2b 2c

01.23.21.0483.01
f e P2 gnh(bz) csch’(c2) dz ==

- b . b.
220N oFy (=2 v 1= 2 e2%%) o2y iE (1,1, v + 15 2, 2, €27

—(1- ezcz)v cseh’(c2)| e % z+ +
2 2b 2c

Involving powers of sinh and exp

Involving e # sinh"(b z) csch”(c 2)

01.23.21.0484.01

u A

eP?(1- ezcz)v [ u )cschv(c 2 ZFl( p;zv, v p;zv +1; ezcz) (1-umod?2) (%)u

2
fepzsinh“(bz) csch’(c2)dz= +
p+cv

[?J " @(p+b(u—2k)) z—? 2F1( p+b(u;i k)+cv’ v: p+b(u;i Ky+cv + 1 6202)

27 (1-%°%) i csch’(c) (-1)k( ) ¥
= k p+bUu-2k +cv

inu
i (p-bu-2K —b (u-2k)+cv —b (u-2k)+cv
e +(p-b(u ))ZZFl(p Vv p +1; eZCZ

2c v 2c
/iueN*t
p-bu-2k +cv
01.23.21.0485.01
fepzsinh”(cz) csch’(c2) dz==
pz(_,cCz CZ\HU—V _ 2cz\VH y TIRG _ B
eP? (—e 0% + €%y (2- 2077 <:Sch(c2)smh(c2)2 l(p curer p+c( y+v+2);em)
p+c(v—uw 2c 2c

01.23.21.0486.01
071 (1~ ¢72¢7) " sinh¥'(c 2) csch’ (€ 2)

feC("‘V’Z sinh*(c2) csch’(c2) dz == Fi(v—p, v—p; —p+v+1; e

2c(u—-v)

Involving cosh and exp
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Involving e cosh(b z) csch¥(c z)

01.23.21.0487.01

1 ) P2 -b+p+cv  —b+p+cy
fepzcosh(bz)cschy(cz)clz: —(1-¢€*°?) csch’(co)| - oF; LV +1; &2°% |+
2 b-p-cv 2c 2c
ebpz b+p+cv b+p+cy ves
b+p+cv2 1 e Vi e +1;e /ip+b+t-cvAp-b+-cv

01.23.21.0488.01
f P2 cosh(bz) csch’(c2) dz==
— b b
2@ oF(2, v 2 150207 ez vaFa(l, 1, v+1; 2,2 2297

— (1—e2°2)v csch’(c2)| e % z+ +
2 2b 2c

01.23.21.0489.01
f e ®* 2 cosh(bz) csch’(c2) dz==
- b . b,
e~Z(2b+cy) 2F1(_E’ v;1- % e202) 622 V3F2(l, 1L,v+1,2 2 £,2cz)

1
— (1—ezcz)v csch’(c2)| e % z— +
2 2b 2c

Involving powers of cosh and exp

Involving e”* cosh"(b z) csch’(c z)

01.23.21.0490.01

, , 279 ¢P?(1-¢?°?)" (1~ umod2) csch’(c2) ( u p+cv  p+cCv
fepzcosh (b2)csch’(cz)dz= ) 1[ . i1 QZCZ) +

u ,» V,
p+cv 2 2c 2c
=] u e(PHOU-2k)2 p+bU-2K+cv  p+bu-2Kk+cv
2_“(l—e2°Z)VCSChV(CZ) ( ) 2 1[ Y +1 e2°2)+
= \kJ{p+bu-2k +cv 2c 2c
e(PbU-2k)z p-bu-2k+cv  p-bu-2k+cv
2 1( Y +1; e2°z] /;ueN*
p-b@u-2k) +cv 2c 2c
01.23.21.0491.01
fepz cosh*(cz)csch’(c2) dz =
— v _ —u
eP?(1-e72¢7) (1+€72%) " cosht'(c2) cseh'(c D) Fl(_p+cy—cn_# L SCurvid-p e_m)
p+c(u—v) 2c 2c

01.23.21.0492.01

f VM2 cosh'(cz) esch’(c2) dz ==

eCIZ(1 - e2cz)" (1+ ezcz)_” cosh¥'(c2) csch’(c 2)

Fav— v, —p; —p+ v+ 1; €2°%, —%%%)
2c(v—p)
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Involving tanh and exp

Involving e * tanh(c z) csch(c z)

01.23.21.0493.01

epz(l—e’zcz)v csch’(c2) p-cv 1
1(— yLv-1 —(

fepz tanh(cz) csch’(c2) dz ==
2c

_B +V+2)' _e—2cz e—ZCZ)

p-cv c

01.23.21.0494.01
4
e°? (1-¢2°%) csch’(c2)

fe”ztanh(c 2cesch’(cgdz==— Fi(viv=1,Lv+1; €2, —e*%?)

2cv
Involving powers of tanh and exp
Involving P * tanh¥(c z) csch’(c z)
01.23.21.0495.01

f eP?tanh’(c2) csch’(c2) dz ==

eP?(1-e72°7) " (1+ ¢72°%) csch’(c 2 tanhf'(c 2) p-cv 1/ p
1(— SV — i — (—— +v+ 2); —e2¢7, 6"2”)

p-cv 2c 20 ¢

01.23.21.0496.01
¢®"%(1-¢2°%)" (1+ ¢2°2) csch’(c 2) tanh'(c )

fe°”tanh"(cz) csch’(c2) dz = Fo(viv—m, i v+1; 2% —€°?)

2cv

Involving coth and exp

Involving e # coth(c z) csch(c z)

01.23.21.0497.01

ePZ(1— g 2¢2 VCSChV(CZ) —cvy 1
fepzcoth(cz) csch’(c2) dz== ( ) 1(— P =1, v+1; 5(—8 +v+ 2); —e72%7 ae‘z”]

p-cv 2c c
01.23.21.0498.01

fepz coth(cz) csch’(c2) dz ==

— p v
PO+ 5 v+ L 5 2

v+1; 2 +%+1;e2°1) @<C+p)22|:1( P +2+1 v+l Z—pc+§+2;e2”)

—e®?(1- e2cz)" csch’(c2) + )
p+cv p+c(v+

01.23.21.0499.01

f e Zcoth(cz)csch’(c2) dz ==

1
T (e esch’(c2) (~2czv (1-€2%7) — 22y (v + 1) 3F5(L, 1, v + 2, 2, 2; €2°%) (1 - €2°) + (1- ¢2°7) - 1))
Ccv



http: //functions.wolfram.com

169

01.23.21.0500.01

€% cch’(c2)

femcoth(cz) csch’(cz)dz= - (€2°2y o Fa(v+ 1, v+ 1 v + 2 €2°%) (1 - €2°%) +v + 1)

2cv(v+1)
Involving powers of coth and exp

Involving P * coth¥(c z) csch’(c z)

01.23.21.0501.01

f@pz coth*(c2) cseh’(c2) dz ==

1 _ p-cv 1/ p
(epz (1 - e_zcz)l”V (1 + e_zcz) # Fl(— P, LV — (— —+v+ 2); —e72¢2 e"zcz) coth(c2) CSChV(CZ))
p-cv 2c 2\ ¢
01.23.21.0502.01
€°? (1- €22 (1+ €2°%) ¥ coth’'(c 2) csch’(c 2)
fe”zcoth”(cz) csch’(c2) dz = . Fo(vi v, —p; v+ 1; €°%, —e2%%)
cv

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(az)sinh(b z) csch’(c z)
01.23.21.0503.01

1 y
fsin(az)sinh(b 2csch’(c2)dz = Zu’(l— £%°%) csch'(c2)

e(b+fa)12Fl(£+5+g,v' b +;%+g+l; ezcz) e(b‘fa)zzFl(%+K—i—a, vy 2. ezcz)

2c ' 2c ' 2¢ 2 2c 2c 2 2c
- + +
b+ia+cv b-ia+cv
ea Dz, F (—£+§—a+K vi-2 vy, eZcz) ePiz F (—£+K—i—a VR AR L | eZcz)
2Pl\T2c T 2c T2 T2c T 2c T2 2PUT2c T2 2¢r " T2c T2 2¢
-b+ia+cv -b-ia+cv

Involving powers of sin and powers of sinh

Involving sin™(a z) sinh"(b z) csch’(c z)
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01.23.21.0504.01

f sin"(az) sinh"(b2) csch’(c2) dz=

my(u
U 2-m-u (1—@2“)V[ T]( )cschv(cz)zFl(%, v; 2+ 1; €2°%) (1-mmod 2) (1 - umod 2)

+[—) (l—ezcz)v u
cv 2 3
m-1 —i 2 iam ias v _. iam _ias v )
, lzJ m e a(m- S)ZzFl(— 20 +T+§,V,—20 T+§+1,ECZ)
csch(cz)(l—umodZ)Z(—l)s( ) +
pur s cv—ia(m-29)
D T
+
ai(m-2s)+cv
e bu-2kz g (_bk _ bu_ v . _bk_bu_ ¥y 4.2z
- sep (M , Iz (Ul € 2F1( CtoctmVico o tytle )
2™ (1-¢?°%) | m |csch (cz)(l—mmodZ)Z(—l)( +
2 par k bu-2k)+cv
(-1 e*b“”k)ZzFl(% + - 2—: v, % +5- % +1; ezcz)
+
cv—-bu-2k)

Sk | bk ~
-m-u (1 _ 2cz\” v ks MU Zl4bu-2K-ia(m-29)z _ E E K_Eam
2™ (12 esth’cz) ). > (=) (S)(k)[[ez 2F1[ e

k=0 s=0
bk ias bu v iam

Vim—t —+— + —— +1; %7 /(—ia(m—25)+b(u—2k)+cv)+
¢ c 2c 2 2c

bk iam bu v ias bk iam bu v ias ]J
___+1;€2cz/

. imm
@(ax(m—25)+b(u—2k))z—7 2Fl 4 et — oy —— & T4
2c 2c 2 ¢ c 2c 2c¢ 2 ¢

”Tm+(—;s am-29-bu-2k)z

(ai(m—25)+b(u—2k)+CV)+[(—l)“re

—_—— ———

bk ias v iam bu bk ias v iam bu
oF1 — VY —F— = —— — — 4+ 1; ¢2°7 /
2 2c 2c c c 2 2c 2c

Cc Cc

. imz bk iam v ias bu
(—ia(m-2s)—bu-2k+cv)+ ((—1)“ 2 29-blu2ioz=7 2F1(— + o — -,
c 2c 2 c 2c
bk iam v ias bu
Vi — + 5 +E———2—+1;eZCZ]]/(ai(m—Zs)—b(u—2k)+cv)]/;meN"/\ueN+
c c c c
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01.23.21.0505.01

f sin"(az) sinh*(c2) csch’(c2) dz=2""sinhf(c2) (1- eZcz)V_/‘ csch’(c2)

m-1 irm .
=] m oz Tai@kemz ai(2k-m)y—cu+cv aik-m+c(-u+v+2)
Z(—l)k(k) . oF1 V= L ;eZCZ i
=0 ai(k-m+c(v—p) 2c 2c
g2z ai(m-2Kk —cu+cy ai(M-2K) +C(—p+v+2)
2F1 VA 7|+
ai(m-2Kk)+c(v—p 2c 2c
Cv—-Cu 1

2Msinh(c2)(1- 62(:2)"_/*’ m
[ m ]csch”(cz) 2F1[

LV = U E(—p+v+2); «ezcz](l—mmodZ)/; me N*
2

c(v—p)

Involving cos and sinh

Involving cos(a z) sinh(b z) csch’(c z)

01.23.21.0506.01

v-2 pz(btria—cy) (e—taz+ es'az) (_e—bz + sz) (1 _ 6,202)”

(1+€25az) (_l+£,2bz)

fcos(a 2)sinh(bz) csch’(c2) dz ==

v,

e°? ]V gii-briatcy) F(—b+ia+cv -b+ia+c(v+2) Zcz]
f ;e +
2c 2c

2k
—-1+¢%¢2) \b—ia-cv

[e2<b-fa+°V> [b—u‘a+0v b-ia+c(v+2) ]
i E . . ,2cz)|

2F1 y Vs ,e
a+i(b+cv) 2c 2c

grbriatey) (b+ia+cv b+ia+c(v+2) )]
. .QZCZ +

Vs
a—u‘(b+CV)2 ! 2c 2c

2¢ 2¢c

gZ(-h-ia+cy) b+ia-cv b+ia-cov+2
2r - ; e
b+ia-cv

Involving powers of cos and powers of sinh

Involving cos™(a z) sinh"(b z) csch’(c z)
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01.23.21.0507.01

f cos™(az) sinh"(bz) csch’(c2) dz==

127™Y(1-¢?°?) csch’(c2) (1 - mmod 2) (1-umod2) ( m [ u v oy ,
( m )[ ) 2F1(£, Vi 5+ 1 ezcz) +i127™Y (1- %%
2

u
cv >
mt —iam-29z _tam £+ v _»am+ E_'_ +1 2cz
(l:]cschv(cz)(l—umodZ){ZZ:J(m) : ’ 1( 2e c 2 ‘ )+
2 <\ S cv—ia(m-2s)
ia(m-2s)z iam v _iéas . iam v _ ias 2cz
€ 2F1( 2c 2 c’' ' 2c 2 c +1le )
+
ai(m-2s)+cv
L(m 17 N Fl(—%+b“+;,v;—%+g—‘c’+%+1;e2”)
27 (1- €% [ m ]cschv(cz) (1- mmod 2) Z (—1)k( ) +
2 par k bu-2k) +cv

_b(u- bk b bk b
(1) e PUOT (B4 S 28 v R - e 1)
+

cv—-bu-2k)

ul
bu v iam

l
) bk ias
R S L 1 S A

k=0 s=0

bk ias bu v iam
Vi——t ——+ — + — —

+1; ezcz]]/(—ia(m—28)+b(u—2k)+Cv)+

c C 2c 2 2c
. bk iam bu v ias bk iam bu v ias
e(ax(m—25)+b(u—2k))22|::L -+ oty —— + b+ —— —+l; eZCZ /
2c 2c 2 c c 2c 2c 2 c

ias v iam bu

. bk
@i (M=29 +bU=2K) +Cy) +| (D! g TFAM2IDU2R2Z B ) gy — o —
c c 2 2c 2c

bk ias v iam bu
V, —+ — == —— — — +1; %7 /(—ia(m—Zs)—b(u—Zk)+0v)+
c c 2 2c 2c

bk iam v ias bu bk iam v ias bu
(=Y (xa(sz)b(qu))zF -4 e — ——y,— + +_____+1;€2cz /
C 2c 2 c 2c c 2c 2 c 2c

(ai(m—23)—b(u—2k)+CV))/; meN" AueN*
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01.23.21.0508.01

f cos™(@az) sinh*(c2) csch’(c2) dz ==

VWTlJ o @ia(Zk_m)ZzFl(aHZK_m)_C#-H:V, — a£(2k—m)+c(—;1+v+2); @2“)
- V=H 2c 2c
27™H (1-£%°%) " csch’(c2) Z ( ) +
ik aik-m+c(v—p)
@Ea(m_ZK)ZzF]_( ai(wZ:)c—c;Hcv, — ax‘(rmzk);rz(—wa); eZCZ 1
(—@_CZ"’@CZ)” I
ai(m-2Kk +c(v—p) c(v—uw
- m y Cv—-Cu 1 5
2-mH (—e’°2+e°Z)"(1—e CZ) m |csch (cz)zFl[ LV = U E(—y+v+2);«e CZ)(1—mmod2) /imeN*t
2

Involving sin and cosh

Involving sin(az)cosh(b z) csch’(c z)

01.23.21.0509.01

1 v
fsin(az) cosh(b2) csch’(cz) dz = Zi(l—ezcz) csch’(c2)
(biayz - (b ia v . b ia v -2cz) (b-ia)z (i v_ia b v ia -2cz)
€ 2Fl(20+2c+2’y’2c+2(:+2+1’£ € 2F12c+2 2V 2T 2 20+1’€
—_ + —
b+ia+cv b-ia+cvy

(ia-b)z (_L ia v . b ia v -202) (-b-ia)z (_E y_ia . b v _ia -202)
e Fil-gt et ittt Lle e P~ + 5 -5 v + +le
+

-b+ia+cv -b-ia+cv

Involving powers of sin and powers of cosh

Involving sin™(az) cosh"(b z) csch’(c z)
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01.23.21.0510.01

u
fsi n"(@a2) cosh’(b2) csch’(cz) dz==2"""(1- ezcz)v [ u ) (1-umod2) csch’(c2)
2

M ame2 . . . .
g2 ‘am2ez iam ias v iam ias v
= 2cz +

m-1

=

Z(—l)s( )—QF +—t—, V- +—+—-+1e

p_r S/)lcv—-ia(m-29) 2c c 2 2c c
eéa(m—Zs)z—im

2 iam v ias iam v ias "
1 ; +27M (1- €7

l

+ LV +——— +1; %7
2c 2 c 2c 2 c

NER

|

—2F
ai(m-2s)+cv

u-1

lTJ u P2z bk bu v bk bu v
(1-mmod2) csch’(cz) ( ) 72F1(——+—+—,v;——+—+—+1;ezcz]+
—\kJ{bu=-2k +cv c 2c 2 c 2c

k=0

e Pu-2kz bk v bu bk v bu
—F o — v, —+ —— —+1 2|+
cv—bu-2k) c 2 2c c 2 2c

irm .
eTJr(b (u-2k-ia(m-29)) z

2 1ZIE] M/ U
2-M-u (1 _ »2¢2)” ceh’(c _15( )( )
(R =DM B ia(m-29 +bu-_2K +cv

k=0 s=0

——t—t —+ — = Vi m— + — + — + — —
c 2c 2 2c o] C 2c 2 2c

bk ias bu v iam bk ias bu v iam
2F1 +1; %°%| +

— t—t— - — V- — + —+ — +—— —+1];
c 2c 2c 2 c c 2¢c 2c 2 c

i (M-29)+b (U-2K)) - -2 . . . .
P2 (M29+b =2k 2= [ bk éam bu v ias bk iam bu v ias
F

2F1
ai(m-29)+bu-2k) +cv
itm .
e 2 TCFam29-bu-2k)z [bk ias v iam bu

—_—.— - — - —
c c 2 2c 2c

ezcz]+ 2F1
—ia(m-2s)—bu-2k +cv

. imm
e(x a(m-29)-hu-2k)) z—T

Vi —+—+-—————-—+1e

bk ias v iam bu
2cz +
c C 2 2c 2c )

ai(im-2s)—bu-2k)+cv

+

—+ o — v, —+ b — - — 4 1; €%

Fbk iam v ias bu bk iam v ias bu
2 2c 2 ¢ 2¢ ¢ 2¢c 2 ¢ 2c

2™V (1-¢2°%)" (1-mmod2) (1-umod2) (m)(u v v
[ m ][ u ]cschv(cz)zFl(E, v; §+1; eZcz) /ime
2

cv 2

N*Aue
N+
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01.23.21.0511.01

f sin"(az) cost'(c2) cseh’(c2)dz=2""(1- e‘zcz)v cosh'(c2) csch’(c2) (1+ e‘zcz)_”

. C(-ptv+2—iak-m)

irm .
—+ai(2k-m)z ai(2k-my+cu—cv B B
e 2 i( ) Fl( . 202 ¢ Zcz)

[m_TJ m 2¢c ! T 2c !
5 (7) :
k=0 K

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

ia(m-2k) z— " ai (m-2Kk+cpu-cv C(—pu+v+2)—ia(m-2k)
e > Fl(_ . . .

P | LV — e : _e—2cz' €—2cz)

+
ai(m-2k +c(u—v)

1 cu—cv

2c

v - 1
2—m(1_e—2cz) (1+€—2cz) H Fl(_ S,V E(_“+V+ 2): —6_201, e—ZCZ)

C(u—-v)

m
( m )cosh”(c 2)cseh’(c2) (L-mmod2) /; me N*
2

Involving cos and cosh

Involving cos(a z) cosh(b z) csch¥(c z)

01.23.21.0512.01

1 v
fcos(az) cosh(b2) csch’(cz) dz = Z(l_ €*°?) csch’(c2)

(bria)z (L ia v .,.b  ia v -202) b-iaz (3 y_fa b v ia -202)
e 2F12c+2c+2’v’2c+2c+2+1’€ e 2Flzc"'z 2V 2t 2 2c+l’@
+ +
b+ia+cv b-ia+cv

eliabz g (—£+“—a+K YRR EILL S A eZcz) etz p (—£+K—i—a _br_fa g eZcz)

2Pl\T2c T 2c T2 T2c T 2c T2 2PU\T2c T2 20 T2c T2 2 '

+
-b+ia+cv -b-ia+cv

Involving powers of cos and powers of cosh

Involving cos™(a z) cosh"(b z) csch”(c z)
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01.23.21.0513.01

f cos™(az) cosh'(bz) csch’(c2) dz =

{EJ —ia(m-29z iam  ias , v . iam , ias v . 2cz
e Fqil— +—+s,Vi-———+—+-+1e
2Wu(l—ezcz)v[l:)(l—umOdZ)cschv(cz)Zzl(m) 2 1( 2c c 2 2c c 2 )+

2 N cv—ia(m-2s)
ia(m-29)z fam v _fas .iam v _ ias 4. .2cz
€ 2F1(2c 2 c’v’ Zc+2 c+l’€ )
+
ai(m-2s)+cv
=l bu-2kz g (_bk  bu_ v . bk bu_ v 4. 2¢cz
2wu(l_fzcz)V[rﬂ?](l_mmodz)cschv(cz) 2( ¢ 21( c Tty Tttt e )+
2 Lk b(u-2k)+cv
~bu-2kz g (BK v bu . bk v bu 4. 2cz
€ 2Fl(c-'-z 20’V’c 2 2c+1’€ )
+
cv-bu-2k)
u-11]|m-1
, lTHTJ m\/u _ bk ias bu v iam
2™ (1-€%°%) csch'(c2) Z Z ( S )( k) ePUZlmiam 29z ) p ) g — 4 — ,
=0 =0 c c 2c 2 Z2c
bk ias bu v iam
v;——+—+2—+5— 5 +1; 22 /(—ia(m—25)+b(u—2k)+0v)+
c c c c
) bk iam bu v ias bk iam bu v ias
e(a»(rst)er(u—Zk))zzFl -+ ot ——— y ——+ +_+___+1;6202/
C 2c 2c 2 c c 2c 2c 2 c
) bk ias v iam bu
(@i(M=-298)+bUu-2K) +cv) +|eiam2o-bu2nz gl 4
c c 2 2c 2c
bk ias v iam bu
v;—+—+§—2——2—+1;e2°Z /(—u‘a(m—Zs)—b(u—Zk)+0v)+
c c c c
) bk iam v ias bu bk iam v ias bu
e(sa(m—25)—b(u—2k))22|:1_+ - — v — + +—————+1;@2(:z/
c 2c 2 c 2c c 2c 2 C 2c

(aa‘(m—23)—b(u—2k)+cv))+

27U (1- eZCz)V csch’(c2) (1-mmod2) (1-umod?2) [ m\( u v oy
[m](EJzFl(— V'£+l;62Cz)/;me
2 2

Cv

N*Aue
N+
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01.23.21.0514.01

f cos™(@2) cosh'(c2) esch’(C2) dz== 27" (1 - e‘zcz)v cosht'(c2) csch’(c2) (1+ e‘zcz)_”

eéa(Zk—m)z Fl(— ai(2k-m+cu—cv _ . C(-u+v+2—iak-m) _e—ZCZ’ 6_201)

Z m R e
s e() :
pard k ai(Rk—m+c(u—v)

ai(m-2k+cu—cv . C(—p+v+2)—-ia(m-2K)
-— i —u - - - -

ia(m-2k)z _ ,-2cz ,-2cz
e Fl( ~c Y, Y, > y—e e )

+
ai(m-2Kk) +c(u—v)

_ cu—c 1
2—m(1_£—202)v (1_,'_@—202) H Fl(— H v, )

Dol V= (—pt v+ 2); —e 207, e2C
c(u—v) 2c 2

m
( m )cosh"(cz) csch’(c2) (1-mmod?2) /; me N*
2

Involving sin and tanh
Involving sin(a z)tanh(c z) csch”(c z)

01.23.21.0515.01

1 4
fsi n(az) tanh(cz) csch’(c2) dz = > i(1-e%%%) csch’(c2)

i i a+C 1 ¥ _ _ i i a—C 1 i a _ _
e “”‘ZFl(k ZJ'C”; 1L,v-1; 5(2+ %+v); —e72¢2 ¢ 2”) eEaZFl(—L ZC”; 1Lv-1; 5(2— %+v); —e72¢2 ¢ 2”)

—-ia—-cCcv —ia+cy
Involving powers of sin and powers of tanh

Involving sin™(a z) tanh"(c z) csch’(c z)

01.23.21.0516.01

y—

f sin"(@2) tanh'(c2) csch’(c2) dz== 2™ (1~ e72°%) " (1 + 72°%) csch’(c 2) tanh'(c 2)

L Zlai2k-mz ia@k-m-cv C1( ia@k-m o _
[EJ( 1)k(m) e 2 Fl(—Ty,u,v—u,E(—waZ),—e Zcz,ezcz) 1
B +
o K iak—m-cy ia(m-2k) - cv

. _imx ia(m-2Kk —cv 1( ia(m-2k)
(@sa(wzk)z > Fl[_ SV — _[_ +V+2); _£—2cz, eZCZ)) _
2c 2 c

1 V- v v+2 m
—_om (1_6—201) H (1+ e—zcz)l‘ Fl(—; LY — : _e—ZCZ’ e—2cz)[ m ]CSChV(CZ)
Cv 2 2 >

(1-mmod2)tanh(c2) /; me N*

Involving cos and tanh
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Involving cos(a z) tanh(c z) csch’(c z)

01.23.21.0517.01

1 v
f cos(@az) tanh(cz) csch’(c2) dz = > (1-e72°%) csch’(c2)

—i —ia— 1 i _ _ i i a— 1 i _ _
AR T 1y (24 D v) —e 0 207 Aty (- 180y o1 2 (2- B y) e 22, 07207

2c 2c

-ia—-cv ia-cv
Involving powers of cos and powers of tanh

Involving cos™(a z) tanh"(c z) csch’(c z)

01.23.21.0518.01

f cos™(@z) tanh''(c2) csch’(c dz==2""(1- e—ZCz)V_” (1+ e—Zcz)” csch’(c2)

tanh’(c )[EJ (m) ea£<2k_m)ZF1(‘m2k£$; BV =i %(_@ +v+2); _e-2c2 e_zcz)
Z +
= iak-m—-cv
; eia(wzk)ZFl _w; H, V=i E _M +y+2 : _e—Zcz’ @—Zcz _
ia(m-2k)—cv 2c 5 -

1 _ % v+2 m
_ 2—m(1_e—2cz)" H (1+ e—2cz)ﬂ Fl(_; wv—p, : _e—2cz’ e—2cz)[ m ]csch”(cz)
Cv 2 2 >

(1-mmod2)tanh(c2) /; me N*

Involving sinand coth

Involving sin(a z) coth(c z) csch¥(c z)

01.23.21.0519.01

in

2c

o2 iz Fl(— —ia—cv; “1 v+ 1 %(2+ %a +V); _e20Z e—ZCZ)

(1- e‘zcz)v csch’(c2)

1
f sin(az) coth(cz) csch’(c2) dz== —
2 —-ia-cv

1
—Z(im)+iaz ja-c 1 ia _ _
e 5 i Fl(_s zcv; “1y+1 E(2_ %+V); 207 4 Zcz)

Involving powers of sin and powers of coth

Involving sin™(a z) coth¥(c z) csch’(c z)
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01.23.21.0520.01

f sin"(@2) coth(c2) csch’(c2) dz= 27" (1 - ¢ 29" (14 ¢72°%) ¥ coth?'(c 2) csch’(c )

m-1 EMai@k-mz - ( ia@k-m-cv. C1(_ ia@k-m . 2¢z ,-2¢cz
lZZ:J(_l)k(m) e 2 Fl( — ,u,u+v,2( — +v+2), e , @ )+ 1
pard k iak-m)—-cv ia(m-2k) —cv
) _imn ia(m-2Kk) —cv 1( ia(m-2k)
(e‘a(wmz 2 Fy|-——m———— —p, u+v; —[—7+v+2]; —e72%7 e—Zcz]] -
2c 2 c

1 Y _ v v+2 m
— [2“”‘ (1— e—Zcz)/” (1+ €—2cz) # Fl(—; -, 1+, c_e2cZ e‘zcz]( m )coth“(cz)
cv 2 2 B

csch’(c2) (1 — mmod 2)) /;meN*
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01.23.21.0521.01

y u
f sin"(az) coth’(c2) csch’(c) dz==2""" (1 - eZCZ)L” ( u ] (1-umod2) csch*(c2)
2

m-1
= | s .
m\|( ™ aims iam ias u v iam ias u v
Z(—l)s( ] (@ 2z 1AM S)ZZFl(— F—F—+— UV, — F— -+ —+1; %% /
prs S 2c c 2 2 2c c 2 2
jam-29z- " o (iam u v _ias . .oiam_u v _ias g 2c2)
) € : 2F1(2c st Ut ottt - tlhe
(cu+v)y—ia(m-29) + +

ai(m-2s)+c(u+v)

rm P
27U (1- €% (T)(l—mmodZ)csch””(cz) Z(k) +
2 k=0

[eC(UZk)ZzFl(k+ g u+v; k+ % +1; e%°%)

cu+v)—-cu-2k

ORI E (Kt U+ 2, Uty K+ U+ S+ 15 e?%)

+27™Y(1- €2cz>u+v csch*™(c2)
cu-2ky+cu+v)

ZIE

2 J j j j j
my(u 7ML c(U— tas v ram tas v iram
E E (—1)5( )( ][(@ 7 riam2s-c(u Zk))ZzFl(k+—+———,u+v;k+—+———+1; ezcz))/
e s/\k c 2 2c c 2 2c

(—ia(Mm-28) —c(U—2K) +Cc(U+v) + (e<”'a(“25)’°(“’2k”z’T Fy
iam v ias iam v ias
(k+ +——— u+v k+ +———+1;ezcz))/(ai(m—Zs)—c(u—2k)+c(u+v))+
2c 2 c 2c 2 c
irm ) ias vy iam ias y iam
(@T“C(“‘Zk)"ﬁa(m"zs))z2F1(—k+ — U+ —— JU+V -k — U+ —— +1; ezcz))/
c 2 2c c 2 2c
. imn iam v ias
(—ia(m=2s)+cU—-2K +CU+v)+ (e(a‘(wzs)*c(”’””z’T 2F1[—k+ FU+—— —,
2c 2 c
iam v ias
u+v; —k+ 5 +u+5——+1;ezcz))/(ai(m—23)+c(u—2k)+c(u+v)))+
c c
1 ey (MY U s u v u v
27 (1- €% m || u |csch V(cz)zFl(—+—,u+v;—+—+1;e2°2)(1—mm0d2)
cu+v) 3 )3 2 2 2 2

(1—umod2))/; meNt AueN*
Involving cos and coth

Involving cos(a z) coth(c z) csch’(c z)

01.23.21.0522.01

(1- @—Zcz)v csch’(c2)

N -

f cos(az) coth(cz) csch’(c2) dz ==

—i —ia—C 1 ia — — ] i a—C 1 i a — —
etz Fl(—%; -Lv+1L 3 (2+ % +v); —e72%% ¢ ZCZ) eta? Fl(—%; -Lv+1 3 (2— % +v); —e72% ¢ ZCZ)
+

—-ia—-Ccv ia—Ccv
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Involving powers of cos and powers of coth

Involving cos™(a z) coth¥(c z) csch’(c z)
01.23.21.0523.01
f cos™(a2) coth''(c2) csch’(c2) dz== 27" (1 - e‘zcz)’m (1+e72°7) " coth?(c2) csch’(c 2)
| =2 eia(Zk—m)zFl(_w; STNTESTE: (_M v 2); —e2¢7, e—ZCz)

> (%) : +

o iak-my—-cv

eiam-2kz Fl(_fa<m—2k)—CV. —p ut v, %(_ia(nz—Zk) +V+2); —e2c2, €—2cz)

2¢c !

ia(m-2k)—cv

1 Y _ v v+2
—|2m (1_e—zcz)ﬂ+ (1+e_2CZ) H Fl(_; —u, JHY; : _e—2cz, (e—ZCZ)(
cv 2 2

N3 3

coth”(c 2) esch’(c 2) (1 - mmod 2)) /imeN*
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01.23.21.0524.01

u+v u
f cos™(a2) coth’(c2) csch’(c2) dz==2""" (1 - ¢*°?) [ u
2

] (1-umod 2) csch"™*’(c2)

m-1 i iam ias U jam ias  u
%] e‘a(””s)zzFl(—” S S Uy = +ET+—+§+l;e2°Z)

m 2c 2 2c 2
2 +
S

0 clu+v)—ia(m-29)

ias . iam

ia(m-29z (@ u, v _ias iam u v _ias -262)
e oFq e T2t 3 UtV oot C+1,e

ai(m-29)+c(u+v)

. e U202 F (k+ 2, u+vi k+ 2 +1; 027

P
)(1—mm0d2) csch™(c2) Z ( k) +

e c(u+v)—-cu-2k

2-m-u (1 _ eZCZ)LHV [ I;]
2

U202 R (—k+u+ % u+v, —kK+u+ %+ 1; €2°7)

+27™Y(1- ezu)uw csch*™(c2)
cu-2ky+cu+v)

I
2 2

my(u . ias v iam ias v iam
( S)(k)((e("a(wzs)’c(“’z"))z2F1[k+ —_— - UV kKt — + —— +1; eZcz))/

= =0 c 2 2c c 2 2c
(—zza(m—23)—c(u—2k)+c(u+v))+(e“’a(””S)—c(”-Zk”ZZF1
iam v ias iam v ias
(k+ == — U+ k+ +———+1;ezcz))/(ai(m—ZS)—c(u—Zk)+c(u+v))+
2c 2 c 2c 2 c
, ias v iam ias v iam
(e(c(“’Zk)"a("Fzs))ZzFl[—k+ — U+ —— ——, U+V, K+ — +U+ —— — +1; ezcz))/
c 2 2c c 2 2c
, iam v ias
(—ia(m-29) +c(u-2Kk +Ccu+v)+ (e(a‘(m_zs)+c(”_2k))z2F1(—k+ +U+—— —,
2c 2 c
iam v ias
u+v; —k+ +u+———+1;ezcz))/(ai(m—23)+c(u—2k)+c(u+v)))+
2c 2 c
1

wey (MY (U Uty u v u v
27 (1- €% m || u [esch (cz)2F1(5+E,u+v;£+E+l;e2”)(l—mmod2)

c(u+v) 2 2

(1—umod2))/; meNt AueN*
Involving functions of the direct function, hyperbalic, 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)csch¥(c z)
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01.23.21.0525.01
1 y
fz” eP?sinh(a+ bz csch’(c2)dz= 5(1—e202) csch’(c2) n! [ea”‘“b)z
n (-1l i (b+p+cy) cv+p+b cv+p+b cv+p+b cv+p+b
- j+2Fj+1 ey , Y, +1,...,7+1;€2CZ -
i (n=j! 2c 2c 2c 2c
—ar(p-byz Z”: -1 2 (~b+p+cy Tt (cv+ p-b  cv+p-b
e i i 3 e Vs
j=0 (n-p! bt 2c 2c
cv+p-b cv+p-b
—+1,..., ———+1.*°*||/ineNAp+b+t—cvAp-b+—cv
2c 2c
01.23.21.0526.01
fz“ e® " Zgnh(@a+bz) csch’(c2) dz=
1 e vzl n (=1l 2+ b b b b
—(1—@2CZ)VCSChV(CZ) ——— eI L F ( e = Vi —+ 1, L, — 41 €20 -
2 n+1 i (n_j)!(Zb)Hl c C c
" (-1) 2oy 2
n! Ve_a+(2_y)CZZT ]‘+3Fj+2<l, ey l, v+ 1, 2, ey 2, eZCZ) /, neN
j=0 -
01.23.21.0527.01
1 v
fz” e P2 gnh@+ bz esch’(c2) dz== E(l—fezcz) csch’(c2)
ea—cvzzm-l n Zn—j b b b
e Rl e = i —+ L —— + 1 %R
n+1 i=0 (n_j)!(zb)j*'l (o4 C C C
" (-) ey 2
n! ve&”(z"mzzﬁ j+3Fj+2<1, o Lv+1;2,...,2; ezcz) /ineN
=0 -
01.23.21.0528.01
1 v
fz” ePZsinh(bz) csch’(c2) dz = 5(1—e2°2) cschv(cz)n![—ce(‘b*p)Z
n (-1l i (-b+p+cy)? cv+p-b cv+p-b cv+p-b cv+p-b
Z - i+2F 1 LV +1,..., ———— +1 2%+
0 n=! 2c 2c 2c 2c

n(-DiZvi(b+p+cyt cv+p+b cv+p+b cv+p+b
e(b+p)zz j+2 j+1[ ; +1,

20 (n—j) 2c 2c 2c

cv+p+b

27+1;62°Z]]/;neN/\p+b¢—cv/\p—b:#—cv
c
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01.23.21.0529.01

f 2 e® V2 gnh(b2) csch’(c2) dz =

1 e Cvzl (-l i @e) it
—(1—e2°2)vcschv(cz) N ynl Yy Fa(l L L+ 12, 262 +
2 n+ 1 ]Z:j (n—J!

n (-1l Zvi@pTt b b b b
e(Zb‘”)Zn!Z—_ i+2Fi+1[" v =V =+ 1 =+ 1 ezcz) /ineN
i (n-! c c ¢ c

01.23.21.0530.01

fz” e B2 gnhbz) esch’(c2) dz ==

e Cvz +1 ( 1)]zn ](2C) j-1
E(l—ezcz)vcschy(cz) +e0<2-V>2vnVZW,+3F,-+2(1 Ly 2, ., 2620+
j=0 -
n Z-i@2pt b b b b
e’(Zb*CV)Zn!Z% J-+2FJ-+1[——, v =V —— 41, L, =+ 1, eZcz] ineN
_ |
o (=) c c c C

Involving powers of sinh, exp and power

Involving z" e % sinh"(b z) csch’(c z)
01.23.21.0531.01
u v
fz“ eP?sinh’(b2) csch’(cg) dz==i" 2‘“( u ] (1-umod2)(1-e€°°%) csch(cz)n! eP?
2

n (-2 (p+ey) it

j=0 (n_ J)'

cv+p cv+p  Cv+p cv+p
j+2Fj

LV +1,...,—+1;@2CZ)+
2c 2c 2c 2c

2'nlcesch’(c2) (1 ZCZ Z 1)k( )
k=0

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

(prb(-2ke)2 n (-1 27 (cv+p+b(=2k+uy) Tt cv+p+b(=2k+u)
€ Z j+2Fj+1 oc 2c

j=0 (n_j)!

cv+p+b(-2k+u) L cv+p+b(-2k+u
v,

+1, ..., +1; e2°?| + (- (P-b(=2k+w) 2
2c 2¢c

n (-1)i Z¥i(cv+p-b(-2k+u) 't Cv+p-b(-2k+u) Cv+p-b(-2k+u)
Z j+2 j+l(
j7

(n-j! 2c 2c

cv+p-b(-2k+u) cv+p-b(-2k+u)
v, +1

- +1 2|l ineNAuenNt
2c 2c

Involving cosh, exp and power
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Involving z" e % cosh(a+b z)csch'(c 2)
01.23.21.0532.01
1
fz” ePZcosh(a+bz)csch’(c2) dz= 5 (1- ezcz)v csch’(c2) n! (@5‘*("“’)2
n (-1l i (b+p+cy)y T cv+p+b cv+p+b cv+p+b cv+p+b
_ i+2F a1 LV +1, ..., ————— +1; 27|+
0 n=j! 2c 2c 2c 2¢C

n (1) Z¥i (=b+ p+(:y)_j_1 cv+p-b cv+p-b
e 3 (p-bz Z j+2 j+l(

- Vi
P n—)! 2c 2c
cv+p-b cv+p-b
——+1,..., ——— +1.*°?||ineNAp+b+—cvAp-b+—cv
2c 2c
01.23.21.0533.01
f 2" e® V2 cosh(a+ bz csch’(c2) dz==
1 e acvz no (=i b b b b
—(1—e2°2)vcschv(cz) — yeM@bovp —j2F 1[—, e = V=41, ., —+ 1 2%+
2 n+1 i=0 (n_j)!(zb)l*'l C C C C

" (-1) 2oy 2

nt Ve—a+(2—v)czz

aFir2(L o Lv+ 12 ., 2627 ineN
j=0 (n_j)!

01.23.21.0534.01

1 v
fz“ e ®*M2Zcosh(a+ bz csch’(c2) dz== 5 (1-€%°%) csch’(c2)

—-e joFjea| == s == vi——+1, .., ——+1e
n+1

e CvZ A+l n 2] b b b b
—a-z(2b+cv) n! . Zcz] +
= (n-prep'’™ ¢ ¢ ¢ ¢

" (-1 2oyt 2

nty e @vezy "y aFiea(l o Ly 4120, 2 ezcz)]/;neN
- n-j!
j=0

01.23.21.0535.01

fz” ePZcosh(bz)csch’(c2) dz=

1 ) n (-1l i (-b+p+cy)? cv+p-b cv+p-b
—(1-¢€*% CSChV(CZ)n![e(‘b+p)ZZ 2 j+1(

2 = (n-j! 2c 77 2c

_ _ no(_1)i A-i -i-1
Vi M+l, o M_‘_l; €2cz]+€(b+p)zz( D2V (b+p+cy)
2c 2c i (n=)!
cv+p+b cv+p+b cv+p+b cv+p+b
i+2F 1 LV +1,..., —— +1€*°?||/ineN
2c 2c 2c 2c
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01.23.21.0536.01

f 2" e® M2 cosh(bz) csch’(c2) dz==

1 e-CvZ i+l n (_1)1 2 2 C)—i—l

—(1—@2CZ)VCSChV(CZ) — 4Py _ -+3F-+2(1, L Lv+12,...,2 @2cz)+
. J ]

2 n+1 j=0 (n_ J)!

n (-1l 27 2 b b b b

e(Zb—cv)Zn!ZT j+2Fj+1[E, ceey E, v, E+ 1, ..., E+ 1; BZCZ) /ineN
j=0 -

01.23.21.0537.01

f 2 e ™2 cogh(bz) csch’(c2) dz ==

, e-CvZ i+l n (_1)] i v C)—i—l
—(1-¢?°%) csth’(c2) - =

= . .2
> ﬁ‘f’@c( V)Zynlg (n_j)' j+3Fj+2(1,..-yl,V+1, 2‘...,2,8 CZ)_
= !
n o Z-i2p) b b b b
e’(Zb*CV)Zn!Z% J-+2FJ-+1[——, [ v . I p———— ezcz] ineN
i-0 n—j! [ Cc Cc Cc

Involving powers of cosh, exp and power

Involving z" e * cosh"(b z) csch’(c z)
01.23.21.0538.01

u
fz" ePZcosh(bz)csch’(c)dz= 27 e"z(l—ezcz)v[ u ) n!(1—umod?2) csch’(c2)

2
n (=) 2 (p+cy)it p+cv p+Ccvy  p+cCv p+cv
- j+2 j+l( ) eeey , VY, +1,..., —+1; @2C2)+
i (n-j! 2c 2c 2c 2c
vt o i1
Y 2y (=)' (p+bu-2k) +cv)T p+bu-2k +cv
27U (1 - ¢2°?) i csch’(c2) ( )e<p+b<u—2k»z e (—
( ) ;) K lzzo (n—j)! j+2Fj+1 2¢
p+bu-2k +cv p+bu-2k +cv p+bu-2k +cv
ceey 2 ,V; 2 +l,...,2—+1; €2CZ)+
c c c
n (—1)i Ai(p— _ -i-1 _ _
E(p—b(u—Zk))zZ( DI (p-bu-2k +cv) o (p bu-2k+cv
R j+20j+1 IR
j=0 (n_J)' 2c
p-bu-2k +cv p-bu-2k +cv p-bu-2k +cv
5 LV . +1,...,2—+1;e2“) ineNAueN'
c c c

Involving powers of tanh, exp and power

Involving z" e % tanh"(c z) csch'(c z)
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01.23.21.0539.01

u-v

u-v ]n!(l—(u—v)modZ)

f 2" eP?tanh’(c2) csch’(c2) dz== iV 2V g(PHeV? [
2

-1 (p+cuy 2

n cu+p cu+p cu+p cu+p
(n- ! | EET
=0 :

U 1, ..., +1 —e2°1)+
2c 2c 2c 2c

k=0

j=0 (n_ J)'

|5 v n (1 _ i _ _
v oy ZZ (—1)k(u;v)[f(p+c(_2k+u_v))zz( D) (p+c(-2k+2u-v) ' 2 . J_+1[p+c( 2k+2u-v)

2c

p+c(—2k+2u-v) p+c(-2k+2u-v)
; +

p+c(—2k+2u-v)
U 1, ..., +1 —e2°2]+
2c 2c 2c
(o 2z (-Dl(p+c@k+v) 2 p+ck+Vv)  p+ck+v)
=D"Ve o j+2Fj+1 1oy )
20 n=p! 2c 2c
+c(2k+V) +c(2k+vV)
u; p2—+1, p2—+1; —ezCZJ]/;neN/\ueZ/\uzv/\veN*
c c
Involving coth, exp and power
Involving z" e # coth(c z) csch”(c 2)
01.23.21.0540.01
fz“ eP?coth(c2) esch’(C2) dz== - (1 - ezcz)v csch’(c2)n!
n (=i (p+cy)itt p+cv p+cv p+cv p+cv
e(p’@zz . 2 j+l(—: L+ 1 +1, ..., +1; e2°2)+
iz (n=)! 2c 2c 2c 2c
e(°+p>Zi(_1)j 2 (prcr+2)t (p+c(v+2) p+Cc(v+2) a1
- j+2Fj+1 e , )
=y (n—j) 2c 2c
p+c(v+2) p+c(v+2)
2—C+1, 2—C+1;e2°z)]/;neN/\pqt—c(v+2)/\p¢—CV
01.23.21.0541.01
, e-CvZ 1 n (_1)] 272 C)—i—l
fz"e"CVZCOth(CZ)CSChV(CZ)dZ:: -(1-€%°%) csch'(c2) 7+ez°(z‘”n!2—_
n+1 i n—-!

(js2Fja(L o Lv+ 12 0, 2629+ (4 D) jiaFjea(L o Lv+2,2, .., 2,299 | /neN
Involving powers of coth, exp and power

Involving z" e Z coth"(c z) csch’(c 2)
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01.23.21.0542.01

f 2" eP?coth’(cz) csch’(c2) dz ==

L(u n(-1i Y (p+cu+y) it cu+v+p
27U (1- 20" [E]csch””(cz)n!(l—um0d2)epZZ _ j+2Fj+1[
2 iz0 (n-p! 2c
c(u+v)+ clu+v)+ clu+v)+ v
7p’ v+u; —p+1, 7p+1; @2°2]+2’“ (1—432”)”+ csch*™(c2)n!
2c 2c 2c
l%J u n 1 o ) p+c(2s+v) p+c(2s+v)
> (S) ePrezonzy | (-1 z“*J(p+c(2s+v))*'*lj+2Fj+1[ :
s=0 j=0 (n_])~ 2C 20
u+v; w +1, ..., w +1 6202)+e(p+C(—ZS+U))Z
2c 2cC
n S ) p+c(2u—2s+v) p+c(u—2s+v)
Z — (-1l 2 (p+cu-2s+v) it ,-+2F,-+1( e
2o (n=)! 2c 2¢
+C(2Uu—-2S+V) +C(2U-2S+V)
u+v; p2—+1, p2—+1; ezcz)]/; neNAueN*
c c

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) csch”(c z)
01.23.21.0543.01

1 y
fepzsin(az)sinh(bz) csch’(c2) dz== Zi(l—ezcz) csch’(c2)

ﬁ(_b”aJ'p)ZzFl( —b+x'a+p+cv’ ; —b+ia+p+cy " 1; 6252) e(_b_éa+p)22F1( —b—ia+p+cv' : —b-ia+p+cy " 1; £2cz)
2c 2c 2c 2c
-b+ia+p+cv -b-ia+p+cv
e(b”a*p)ZzFl(b”aerwv, v: b+ia+p+cy +1 BZCZ) e(b’”‘aer)ZzFl( b—x‘a+p+cv’ y: b-ia+p+cv +1 eZCZ)
2c 2c 2c 2c
+
b+ia+p+cv b-ia+p+cvy

Involving powers of sin, powers of sinh and exp

Involving eP* sin™(a z) sinh"(b z) csch’(c 2)
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01.23.21.0544.01

f eP?sinM(@z) sinh"(b2) csch’(c2) dz =

L(mY(u p+cv  p+cCv
[i” 27U P2 (1- ¢2¢7) ( m ][ u ]cschy(cz)zFl( . LV TS +1; ezcz) (L-mmod2)(1-umod2)|+
7))\ 3 c c

p+Cv 2

-\ MHU u
G) (1—e2°z)v[g)cschv(cz) (1-umod?2)
2

p—ia(m-2s)+cv . p-ia(m-2s)+cv

[m_TlJ e(p—ia(nFZS))zzFl( + 1; ez-:z)

m 2c T 2c
2 (_1)5( S) ’

pr p—-ia(mM-2s)+cv

p+ai(m-2s)+cv . prai(m-2s)+cv

_1\M ,(p+ai(m-29)z
=D"e 2F1( T Vs e

+1; ezcz)

4 2 m-u (l _ e2cz)" [

|

N3 3

p+ai(m-2s)+cv

(_1)u e(p—b(u—Z k) z 2F1( —b(u-2k+p+cv Vv —b(u-2k+p+cv

+1; @2”)

u-1
) 1= (u ey, b2k
csch’(c2) (1— mmod 2) =D ( ) N
k=0 k p-bu-2k+cv
- bu-2k+p+cy  bu-2ky+p+cy .
e(Po 2k))zz':1( e Vs e 1, eZCz)
+

p+bu-2k +cv

) V [%J{ngj " m u (p £ 2 ) b( 2k)) imm
—m-u cz y +s u _(p+ai(m-29-bu-2k) z——
2™ (1- %) csch'(c2) E E (-1 (S)(k)[{(—l) e 2

k=0 s=0

» Vs

-bu-2k)+p+ai(m-2s)+cv -bu-2k+p+ai(m-2s)+cv
2 1( > , > +1 @ZCZ)]/
c c

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

(p+ai(M-29) —b(u-2K) +Cv) + [e“’*a”“s)*b(“””zT 2Fl[

2c
p+ai(m-29)+bu-2k) +cv
v, . +1; ezcz] /(p+au‘(m—23)+b(u—2k)+CV)+
c
(ei”zm+(pia(nrzs)+b(u2k))22F1(p_ia(m—25)2+ b(U—2k)+cv, v p—ia(m—25)2+ bu-2k +cv o1
c c

ezcz]]/(p— ia(m-29)+bUu-2Kk +cv) + ((—1)“ o 2 H(Priam-29-bu-2)z

Vs

p-ia(m-2s)—bu-2k) +cv p-ia(m-2s)—bu-2k)+cv
2F1( > ’ > +1, ezcz])/
c c

(p—m‘a(m—23)—b(u—2k)+CV))/;meN*/\ueN+



http: //functions.wolfram.com 190

01.23.21.0545.01

~ m
eP? (1 - £2cz)" K omm-u [ m ] (1-mmod2) (—e ¢+ e

fepz sin"(az) sinh’(c2) csch’(c2) dz ==
2

p+c(v—p)

—-Cu+cvy p+c(—u+v+2)

p _
csch"(cz)zFl[T, V- e ezcz] +27mr (1—£2°Z)V *esch’(C2) (e % + €S2

lm_TJ m 2c ’ ’ 2c
3 (—1)k( ] N
k=0 k

imrm . .
——r@i(2k-m ai (2k-m)+p-cu+cv ai (2k—m)+p+c(—u+v+2)
3 +@i ( )+p)22F1( v . ;ezcz)

aik-m+p+c(v—p

i (M=2K _imzx ai (M-2K)+p—c u+cv ai (M-2K)+p+C (—p+v+2)
z(as(m— )+p) 2-— 2F1( )+P—Cp v )+P+C (- ;ezcz
2c 2c .
/imeN

ai(m-2k)+p+c(v—p)
Involving cos, sinh and exp

Involving e * cos(a z) sinh(b z) csch’(c z)

01.23.21.0546.01

v-2 pz(btia—cy) (e—x'az + eiaz) (_E—bz + ebz) (1 _ eZCZ)V
(1+€2£az) (_1+62bz)

[ e°? ]V[[ g?b-ia+prcy) (b—rza+p+cv b+2c-ia+p+cv 202]
i ; ; -

f@pz cos(az) sinh(b2) csch’(c2) dz=

2F1] Vs ¢
14 g202 a+i(b+p+cv) 2¢ 2c
prbria+picy) b+ia+p+cv .b+20+ia+p+CV_ 2cz
a—i(b+p+CV)2 1( 2¢ . 2¢ ) )]+
pZ(-b-ia+prcy) -b-ia+p+cvy _—b+20—ia+p+CV_ 26z
b+u‘a—p—CV2 1[ 2¢ Vs 2c ¢ )_
p2(-bria+p+cy) -b+ia+p+cv _—b+20+ia+p+c"_ 2cz
—b+u’a+p+cv2 1[ 2c o 2¢ - ]]

Involving powers of cos, powers of sinh and exp

Involving eP* cos™(a z) sinh"(b z) csch’(c z)
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01.23.21.0547.01

fepz cos™(@z) sinh"(bz) csch’(c2) dz==

L(mY(u p+cv  p+cCv
[i” 27U P2 (1- ¢2¢7) ( m ][ u ]cschy(cz)zFl( o v, —— +1; ezcz) (1- mmod 2) (1—umod2))+
3 c

p+cv 2 2c
m-1 i p-ia(m-29)+cv  p-ia(m-2s)+cv . ocz
u { 2 J m f(p a(m_zs))zzFl( 2 , V, 2 +1 e )
o o7 mu (1—e2°Z)V{ u )cschv(cz) (1-umod2) )’ ( : . +
> S\ S p-ia(mM-2s)+cv
e(p+ai(m_23))22|:l( erau‘(nchZs)Jrcvl Vi p+an’(rr2‘22$)+cv n 1; eZCZ) ) m
+27™U (1-2%%7) ( m )cschv(cz)
p+ai(m-2s)+cv 0
{%J (- 1)U Q(be(u—zk))zzFl( -bu-2k+p+cv  -b(u-2k+p+cy 1 ezcz)
u 2 ' 2 ’
(1—mmod?2) Z(—l)k( ) ¢ ‘ +
= k p-bu-2k +cv
e(p+b(u72k))22Fl(b(u—2k)+p+cv, y: b(u-2k+p+cv + 1; eZcz) [?J [WTIJ
2c 2¢c _ 2c2\ y k(MY u
+27™U(1- 627 cseh’(c) )| ). (1)
p+bu-2k +cv k=0 s=0 s/\k
[[(_1)u [@(pta(wmb(uzmzzﬂ{ p-ia(m-29)—bu-2k)+ CV' . p-ia(m-2s)—bu-2k)+cv Y
2c 2c

eZCZ)D/(p— ia(m-2s)-bu-2k+cv)+ [(—1)“ g(Prai(m-29-b-2k)z

-bu-2k)+p+ai(m-2s) +cv -bu-2k+p+ai(m-2s)+cv
2 1( Y +1, e2cz)]/
2c 2cC
) p+ai(m-2s)+bu-2k)+cv
(p+ai(m-2s)—bu-2k +<:v)+[e<P+a"<Ms)+b<“2k>>22F1[ ,

2c
p+ai(m-29)+bu-2k)+cv
Vi 5 +1;ezcz]]/(p+au'(m—23)+b(u—2k)+cv)+
c
(@(pt_amzwb(uZK))ZZFl(p—ia(m—Zs); b(u—2k)+0vl y p—ia(m—25)2+b(u—2k)+0v i1
c c

@2°Z]]/(p—u‘a(m—23)+b(u—2k)+0v))/; meN* AueN*
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01.23.21.0548.01

~ m
fepzcosm(az) sint¥(cz) csch’(c)dz== ——— eP?(1- eZCZ)V Ho-m-u [ m ]cschv(c 2) (—e %% + %%
p+c(v—p) 2
p—-cu+cv p+c(—u+v+2) _
oF L,V — U 1 €% (1-mmod2) +27™H (l—ezcz)y ¥ (—e™07 4 o2
2c 2c
m-1 ol ai (2k-m)+p-cu+c ai (2k-m) c(— 2)
{ > J m @i 2k m)+p)22F1( i 2+CP pt V' V- i *292 pHvH ;£2cz)
csch’(c2) Z ( ] +
kK aik-m+p+c(v—p
e(a”m_2k)+p)22|:1( az‘(rmzk);(:p—cwcv, M ai(wzk)+2[>;rc(—y+v+2); o207

/imeN*

ai(m-2k +p+c(v—p)
Involving sin, cosh and exp

Involving e ? sin(a z) cosh(b z) csch’(c z)
01.23.21.0549.01

l 4
f@pzsin(az) cosh(b2) csch’(c2) dz == Zi(l—ezcz) csch’(c2)

e(’bJria*p)zzFl( —b+ia+p+cy " —b+ia+p+cy i1 eZCZ) e(’b"-aer)ZzFl( —b-iat+p+cv » —b—iat+p+cv i1 eZCZ)
2c . 2c ! 2c Y 2c !
a— + a—
-b+ia+p+cvy -b-ia+p+cy

. b+ia+p+cy b+ia+p+cy - b—ia+p+cv b—ia+p+cv
e(b+aa+p)22|:1( . + 1; eZCZ) e(b xa+p)22|:1( . + 1; €2cz)

2¢c 4 2c 2¢c a4 2¢c
+
b+ia+p+cv b-ia+p+cy

Involving powers of sin, powers of cosh and exp

Involving eP# sin™(az) cosh"(b z) csch’(c z)
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01.23.21.0550.01

v u
fepzsinm(az) cosh(b2) csch’(c2) dz==2""" (1 - ¢*°%) [ u )(1 —umod?2)
2

m-1 AL —i a(Mm-29)+C —i a(Mm-28)+C
| =] oz Hpriam-29)2 Fl(p famm2siey . pfam29icy . 6261)
csch’(c2) Z (_1)S(m) 2¢c 2c .
p_r S p-ia(m-2s)+cCv
) imn . .
e(as(m—25)+p)z—7 2F1( P+az(m—25)+cv, ; p+ai(m-2s)+cv + l; eZcz)
2c 2c
+

p+ai(m-2s)+cv

m lU;_lJ u e(pfb(u’ZK))ZzFl( —b(u—22k)+p+cv, y: -b(u-2Kk+p+cv +1 eZCZ)

—m-u 2cz\ \ c 2¢c

27U (1- €% [m](l—mmOdZ)csch(cz)Z( ) +
2 =k p—bu-2k +cv

_ b(u-2k)+p+cv b(u-2k)+p+cv
ePrbu 2k))22F1( p v P

-2
2c v 2c +1,ecz)

+
p+bu-2k +cv

ZIIE] | :
. ep , m\/u (prai m-29-b(u-2k) 2™~ -bu-2k +p+ai(m-2s)+cv
2™ (1-¢?°%) csch’(c2) g ; (—1)5(s e 2 oF1 e

-bu-2k)+p+ai(m-2s9)+cv

Vi +1;ezu])/(p+ai(m—23)—b(u—2k)+cv)+
2c

WV +1;

(€<p+aurmzs)+b<u-2k))z-‘¥ 2':1[ p+ai(m-29)+bu-2k +cv _ p+ai(m-2s)+bu-2k)+cv
2c 2c

€2cz]]/(p+ai(m_zs)+b(u_2k)+CV)+(€T+(p—s'a(rn—23)+b(u—2k))z

Vs

p-ia(m-29)+bu-2k)+cv p-ia(m-29)+bu-2k)+cv
2':1( 5 ) 5 +l, ezcz])/
c c

i o p-ia(m-2s)—bu-2k +cv
(p—z’a(m—23)+b(u—2k)+CV)+[e 2 t(p-iam-29-bu Zk”ZzFl[ ™ ,
p-ia(m-2s) —bu-2k)+cv
v; 5 +1; eZCZ]]/(p—u‘a(m—25)—b(u—2k)+cv))+
c
L(my(u +cv +Cv
(2”“'@"2(1—@2”) [m][ u)cschv(cz)ZFl(p LV P +1 ezcz)(l—mmodZ)
p+cv EWAR 2c 2c

(1—umod2)]/;meN"/\ueN+
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01.23.21.0551.01

fepz sin"(az) cosh¥(cz) csch’(c2) dz==

1 L, (m _
————— 2MePZ(1- %% [ m ]cosh“(cz) csch’(c2) (1-mmod 2) (1+ e72%7) :
p+c(u—-v) 2
+Cu—cv C(—u+v+2)-— Y _
1(— Pren D=LV H p; —e72¢7, e‘2°2)+2""(1—e‘2”) cosh(c2) esch’(c 2) (1+ e72¢7) K
2c 2c
1% ; ;
m itm aik-m+p+cu—-cv —ia@k-m-p+c(-u+v+2)
([ R procuri,
=0 2c 2c

ai(m-2Kk) + p+cu—cv

—eg202, ezcz))/(ai k-m) +p+C(u—v)+ [e“”‘"("”k”p) =5 Fl[— > :
C

—ia(m-2K) —p+c(-u+v+2
2c '

-,V e2¢?, e—m]]/(a;z (M=-2K +p+c(u— v))] /imeN*

Involving cos, cosh and exp

Involving eP? cos(a z) cosh(b z) csch’(c z)
01.23.21.0552.01

1 y
f ePZcos(az) cosh(bz) csch’(c2) dz = 2 (1-¢°°?) csch’(c2)

. —b+ia+p+cy —b+ia+p+cy : —b-ia+p+cvy —b-ia+p+cv
e(—b+xa+p)22|:l( P v prev 1 @2cz) e(—b—sa+p)22|:1( P v prev 1 @202)
2c 2c 2c 2c
+ +
-b+ia+p+cy -b-ia+p+cv
e(b”aer)ZzFl(bHaercv, : b+ia+p+cy 41 eZcz) e(b"-aer)ZgFl( b—ia+p+cv, : b—ia+p+cv +1 e2cz)
2c 2c 2c 2c
+
b+ia+p+cv b-ia+p+cvy

Involving powers of cos, powers of cosh and exp

Involving e cos™(a z) cosh"(b z) csch’(c z)
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01.23.21.0553.01

f ePZcos™(az) cosh'(bz) csch’(c2) dz =

m-1 . —i 2 v —i 2 v
(U [TJ m e(P—sa(m—ZS))ZzFl(p a(”;: 9+¢ v p a(";c 9+c +1 QZCZ)
27U (1- €7 [ u )(1— umod2) csch’(c 2) Z ( )
> S \S p-ia(m-2s)+cv

e(p+ai(n)_23))22|:l( p+ai(m-2s)+cv v p+ai(m-29)+cv

. ,2Cz
2c v 2c +Lle )

+
p+ai(m-2s)+cv

u-1 -b(u-2k c -b(u-2K c

m [TJ B(p—b(u—zk))zzFl( (U-2K)+p+ v’ y: (U=2k)+p+cv +1: 6202)
—-m-u 2cz\” v u 2c 2c
2™ (1-¢*°?) | m |(1-mmod2)csch’(c2)

2 =Lk p-bu-2k +cv

e(p+b(u—2k))z E (b(u—2k)+p+cv v b(u-2Kk)+p+cv i1 eZCZ)
21 2c y Vs 2¢c ’
+

p+bu-2k +cv

Ealen b (o
ooy (1_e262)y csch(c2) i 2 (r:)(ll:)[[e(ma»'(m—zs)—b(u-zk))zzFl[ bu-2k +p+ai(m-29) +cv
k=0 0

2c

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

)

Vi +1;e2°z]]/(p+au'(m—25)—b(u—2k)+cv)+

2c

Vs
2c 2c

( (prai(m-254bw-2k)2 (p+ai(m—25)+b(u—2k)+CV . p+ai(m-29)+bu-2k)+cv
€ 2k

@ZCZ]]/(p+ ai(m-29)+bu-2Kk +cv)+ [ap-”'a(MS)*b(”-Zk”Z

nz

p-ia(m-29)+bu-2k)+cv p-ia(m-29)+bu-2k)+cv
ZFl( 5 X 5 +l, EZCZ))/
c c

+1;

p-ia(m-2s)—b@u-2k)+cv

(p-ia(mM-2s)+bu—-2k +cv) + [apfa(wzs)b(qu”ZzFl[ "

—ia(m-2s) —bu-2k) +c
v;p al - ) y+1;aezcz]]/(p—ia(m—Zs)—b(u—2k)+cv))

2c

LMy u +Ccv +cv
(2*“ eP?(1-€*%?) [ m ][ u )cschv(cz)zFl( i Vi Prev, 1; @32”] (1-mmod2)
p+cv EWAS 2c 2c

(1—umod2))/;meN*/\ueN+

1

+

+

+
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01.23.21.0554.01

fepz cos™(az) cosh’(cz)csch’(c2) dz =

1 v - m
27MeP?(1- e72°%) cost(c2) csch’(C2) (1- mmod 2) (1+ ¢727) . [ m ]
2

p+c(u-v)
p+cu—cv C(—u+v+2)—p Y
1(— > s =V, 5 i —e72? e-zcz) +27™(1-€72%?) cosh'(c2)
c c

%]
csch’(c2) (1+e72¢2) " Z (r:](

s=0

plrtampr2iasz [iam—p—Zﬁas—Cp+CV
—iam+p+2ias+cu—cv 2c

e(p+as' (m-29)z

v iam- p—2u‘as+c(—,u+v+2)_ T €_2Cz)+
2c p+ai(m-2s)+cu—cv
l(_iam+ p—-2ias+ Cu—CV; v _IZam+ p-2ias+ c(,u—v—2); o2z 6_202)
2c 2c
Involving sin, tanh and exp
Involving e # sin(a z) tanh(c z) csch’(c z)
01.23.21.0555.01
fepz sin(az) tanh(cz) csch’(c2) dz ==
1 ) e-iarpz Fl(ﬁafzp:cv; 1L,v-1 %(? +v+ 2); —e2°2Z e—zcz)
—i(1-e72°?) csch’(c2) +
2 —-ia+p-cv

. iat+p-cv 1 ia+p _ _
eliarpz Fl(— e 1, v-1; E(_ c +V+2); —_e 2cz, e Zcz)

—ia—-p+cv
Involving powers of sin, powers of tanh and exp

Involving e sin™(a z) tanh*(c z) csch”(c z)
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01.23.21.0556.01
fepz sin"(az) tanh*(c2) csch’(c2) dz ==
p-cv

p-cv 1/ p
VY =y~ (—— +v+ 2); —e2¢7, @—ZCZ)
20U ¢

2—mepz(l_ e—2cz)"_” (1_’_6—202)/‘[

Js

N3 3

csch’(c2) (1 — mmod 2) tanh(c 2) Fl(—
1%

2 1
-m(q _ —2cz\"H —2cz\! v —1)k m
2M(1-e2%) " (147279 csch’(c2) tanh“(cz)Z( 1) (k)[ai(Zk—me—CV

k=0
1( ai2k-m)+
[— ariekmmep +v+ 2); —e2°2, e‘zcz]) +

ai(2k-m+p-cv

Tl @i @k-m+p)z : ;
e 2 F VT |
( 1[ 2¢c 2 ¢
1 X imm aﬂ' m—2k + —Cv
[e(a;(rrkzk)er)z2 Fl(— ( ) p V- I
ai(m-2k)+p-cv 2¢

1( ai(m-2Kk)+
(— arm-2o+p +v+ 2]; —e72¢7, ezcz)]] imeN*

2 c

Involving cos, tanh and exp

Involving e cos(a z) tanh(c z) csch’(c 2)

01.23.21.0557.01

f eP?cos(az) tanh(cz) csch’(c2) dz ==

L Piarmz Fl(— Bl Iy VT (— 2P v 2); —e2¢7, e‘ZCZ)
—(1- e’zcz)v csch’(c2) 2 : :
5 —ia+p-cv

+

iat+p-cv 1 ia+ _ _
—2p o RV 5(——5[’ +v+2); —e2¢7 ¢ ZCZ)

eliarp)z |:1(_

ia+p-cv

Involving powers of cos, powers of tanh and exp

Involving eP* cos™(a z) tanh*(c z) csch”(c z)
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01.23.21.0558.01

fepz cos™(az) tanh’(cz) csch’(c2) dz == 27MeP?(1- e‘zcz)v_” (1+ e—Zcz)/"
p-cv

p-cv 1/ p m
csch’(c2) (1 — mmod 2) tanh(c 2) Fl(— TRV > (— —+v+ 2); —e72¢7, e‘zcz)[ m ] +
c 2
N = 1
27M(1-e7%%%) . (l+@_2°2)# csch’(c2) tanh(c2) Z ( )[
—\kJlai@k-m+p-cv

ai(2k-m+p-cv 1( ai(2k-m)+
P [— ariefmmep +v+ 2); —e%°2, e‘zcz)) +

p@iCk-mpzp VY — i —
( ! 2¢ 2 c

1 [e(a"(””k”‘”zFl(—aﬂ(m_Zk)+p_cv;y,v—u;
ai(m-2k +p-cv 2c

1( ai(m-2Kk)+
(— arm-2o+p +v+ 2]; —e72¢7, ezcz)]] imeN*

2 c

Involving sin, coth and exp

Involving e % sin(a z) coth(c z) csch'(c z)

01.23.21.0559.01
fepz sin(az) coth(cz) csch’(c2) dz ==

—ia+p-cv 1 —ia+ _ _
-==F ;—1,v+1;§(— p+v+2);—e 2”,«32”)

L"Jr(—s'avrp)z
1 y e? Fl( 2c c
—(1-27%°%) csch’(c2) +
2 —-ia+p—-cv
1 . .
—=( i a+p-c a
R UmHiarpz Fl(—E v+ %(—E A 2); —e2¢7, e’zcz)

ia+p-cv

Involving powers of sin, powers of coth and exp

Involving e sin™(a z) coth*(c z) csch’(c z)
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01.23.21.0560.01

fepz sin"(az) coth*(c2) csch’(c2) dz ==

1 p-cv 1/ p m
2P (1 g2 Fl(_ TR (— —+V+ 2); —e2%7, e‘zcz)[ m ]coth“(cz)
p-cv 2c 2\ ¢ 2

csch’(c2) (1-mmod 2) (1+ e—Zcz)’/‘ +2M(1- e‘zcz)'“v coth’'(c2) csch’(c2) (1+ €—2c2)7/"

m-1
[TJ 1 itm ai(2k-m+p-cv
m inm -

2 (_1)k( k)[ : (e 2 e me)ZFl[— D=k Y]
pr ai(2k-my+p-cv 2¢c

}(_M_i_v_,’_z]; _e—2cz‘ e—zcz)]+ 1 [e(ag(wzk)w)z”;"

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

ai(m-2ky+p-cv 1( ai(m-2k+p
Fl[_ > F— LtV E[—i +V+ 2); —e72¢?, ezcz))) /;meN*
c c

01.23.21.0561.01

f@pz sin"(az) coth'(c2) csch’(c2) dz =

u
eP?| u ]ZFl( p+c2(z+v), u+v; p+cz(z+v) +1; ezcz) (1-umod?2)

m u

u+ 2

2™ (21— | m |(1-mmod2) +
2 p+cUu+v)
[U;—IJ e(P*C(u—ZS))ZZFl( p+°(29+"), Vi p+c(2s+y) 1 EZCZ)
( 2c 2c
+
S p+c(2s+v)

+C(—2S+2U+V) +C(—2S+2U+v)
PROTESEIY) Uy O L eZCz)

e(p+c(u—25))12|:l( - -

esch™(c+27™ Y (1- ezcz)uw

p+c(-2s+2u+v)

1=

(—1)k(m) S [e(p_iammz[l:]zFl[(p—ia(m—2k))+c(u+v)’ ety (p—ia(m-2Kk)+c(u+v) ey
k 2 2c 2c

=
ezcz)(l_umod2)]/(—ia(m—2k)+p+c(u+v))+ Z (Z)

m-1
i
k=0

s=0

(p—ia(m-2k)+c(2s+v) (p—ia(m-2k)+c(2s+v) 1
u+v; +1;

e(—x‘a(rmz k)+p—c(u—25))22':l LU+
2c 2c

em)]/(—ﬁ a(m-2k +p+cs+v)+ (a-ﬁ'a(MK“WC(U-ZS”Z

,u+v; +1;
2c 2c

((p—u’a(m—Zk))+c(—25+2u+v) _ (p—ia(m-2Kk)+c(-2s+2u+v)
21
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ezcz)]/(—ﬁa(m—2k)+ p+c(-2s+2u+v) ||+

, U+v;
2c 2c

e*%““” [e(ai(wzmp)z[ :]ZFl[(ai(m— 2K +p)+cu+v) (@i(m=-2K) +p)+c(u+v) oy
2

@2”](1—umod2)]/(au‘(m—2k)+ p+Cu+v)+

@i(m-2k+p +c(2s+v)

u .
Z ( ) e(a»(m—zk)+p—c(u—2$))z oF1 LU+,
S 2c

@i(m-2k +p)+c2s+v)
+

1; ez°z]]/(ari(m—2k)+ p+c2s+v)+

2c
e(ax‘(nkzk)+p+c(u—25))22|:1 (aﬁ(m_ 2k) * p) +C(_28+ 2U+V), u+v;
2c
(@i(M-2K) +p)+Cc(—25+2Uu+v) 1 eZCZ]]/
2c ’

(@i (m-2Kk) + p+c(—23+2u+v))) csch*™(c2) /;neNAmMeNt AueNt

Involving cos, coth and exp

Involving e # cos(a z) coth(c z) csch’(c 2)

01.23.21.0562.01

fepz cos(az) coth(cz) csch’(c2) dz ==

- —iat+p-cv 1( -ia+ - -
1 ) el ‘a*F’)ZFl(— : 22 =1 v+1; 5(— EC 2 +V+2); —e2%% ¢ 2”)
—(1-¢72%%) csch'(c2) +
5 —ia+p-cv

eliarpz Fl(— —§a+2pc_cv; -Lv+1; %(— ta‘:p +v+ 2); —e7202, @'2”)

ia+p-cv

Involving powers of cos, powers of coth and exp

Involving eP* cos™(a z) coth¥(c z) csch’(c z)
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01.23.21.0563.01

f eP?cos™(az) coth(c2) csch’(c2) dz ==

v p-cv 1
2—m@PZ(1_ “Z/,—Zcz)’“r Fl(_ (

p
M HFY, | m— v+ 2); —e72¢2, e*ZCZ)
2c 2

p-cv [

p+v

m
( m ) coth*'(c2) csch’(c2) (1-mmod 2) (1 + e‘zcz)f" +2™(1-e2%?) " coth’(c2) csch’(c2)

2

_ ) , aik-m+p-cv
(1427209 Z ( )[ [ @i 2k-my+p)z Fl[— S Y
ai(k-m+p-cv 2c

1( al(2k m + P +V+2]; _e—ZCz, eZCZ)]_'_ 1 [e(ai(rmzk)er)z
ai(m-2ky+p-cv

ai(m-2Kky+p-cv 1( ai(m-2K) +
[ i PR LtV > [_7p +V+ 2); —e7%°?, ezcz))) /;meN*
c

N |
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01.23.21.0564.01
f ePZcos™(az) coth'(cz) csch’(c2) dz ==
u p+c(u+v) p+c(u+v)
eP?| u 2F1( 7o UtV — +1; ezcz)(l—umodZ)
m u
2™ (1- @202)u+v[ m ](1— mmod 2) 2 +
> p+cu+v)
u-1
u-1 (p—c (u-2 p+C(2s+v) . p+c(2sty) . 2
[ij(u) e(Pcu s))ZZFl( 2 u+; - +1,e°z)+
S \S p+C(2s+v)
@(D+c(u—23))22|:1( P+C(-225C+2U+v>’ Uty P+C(—225:2U+V) +1 eZcz) "
U+v —
p+c(-2s+2u+v) csch (CZ)+2ITHJ(1_€2CZ)
7] ia(m— _ia(m—
Zzl (m) {e(’“’a(””k))z[l:)zFl[(p ia(m 2k))+c(u+v)’ iy (p—ia(m-2Kk)+c(u+v) i1 @202]
k=0 k 2 2c 2c
u
(1-umod 2))/(—n'a(m—2k) +p+cu+r) +(e<ai<”F2k)+p>Z( E]
2
@i(m-2k+p +cu+v) @i(m-2k+p +cu+v)
5 1( LU+, +1 eZ(:z) 1- umod2)]/
2c 2c
{%J u ) (p—ia(m-2k)+c(2s+v)
@i(M-2K+p+cu+v)+ > ( )[[e“a("”k)*p““23>)22F1( ,
S \S 2c
(p—ia(m-2k)+c(2s+v)
u+v; 5 +1; ezcz]]/(—ia(m—2k)+p+c(25+v))+
c
[e(—ia(w2k)+p+c(u—25))z2,:1((p_ia(m_Zk))2+ c(—25+2u+v)’ ty:
c
(p—ia(m-2K)+c(—-2s+2u+v)
. +1;e2°2)]/(—ia(m—2k)+p+c(—2$+2u+v)) +
c
17 (M= (=
ZZ: (u)[[e(ai(m—2k)+p—c(u—25))22|:1[(al(m 2Ky +p)+c(2s+ v), ity (@i(m-2k+p +c2s+v) .
S \S 2c 2c

1 £2cz))/(ai(m_2k) + p+C(25+v))+[e(az'(rm2k)+p+c(u25))2

,U+v;
2c 2c

. [(an‘(m—Zk)+ p)+C(-2s+2u+v) @i(m-2k+p) +c(-2s+2u+v)
2k ; +

ezcz])/(ai(m—?_k)+ p+c(—25+2u+v))] csch*™(c2) ;neNAmeNt AueN?
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Involving functions of the direct function, hyperbalic, 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) csch¥(c z)

01.23.21.0565.01

fz" sin(az) sinh(b2) csch’(c2) dz ==

i ) , n (~1)i 2 (—ia—b+cy) it —ia-b+cy —ia-b+cy
—(1-¢€*°?) csch’con! —e(‘““b)zz i+2Fjs1 ,
4 e (n-j! 2¢c 2¢c
P A no_ 1 i . -j-1
y ia b+cv+1’m, ia b+cv+1;e2°2 —e“a”b)zz( )2 (b+ia+cv)
2c 2c — (n—=)!
j=0
b+ia+cv b+ia+cv b+ia+cv cv+ia+b
i+2Fjs1 LV +1, ..., +1 &2 +
2c 2c 2c 2c
NN =i (A -j-1 - co .
a2 -2 Ga-b+cv) . ia-b+cvy ia-b+cv ia b+cv 1
e - j+2Fj+1] ) eeey , vV, + 1,
=0 (n-)! 2c 2c 2c
- n o1\ i -j-1
,la b+Cv+1; €ZCZ)+@(WWZ( 1)) 2l (-ia+b+cy)
2c i (n=!
—ia+b+cv —-ia+b+cy —-ia+b+cvy —ia+b+cv
i+2Fjs1 s LV +1, ..., ——— +1:&*?|[/ineN
2c 2c 2c 2c

Involving powers of sin, powers of sinh and power

Involving z" sin™(a z) sinh"(b z) csch’(c z)

01.23.21.0566.01

m u
f 2'sn"(a2 sinh’(b2) csch’(c2) dz==i¥ 27™Y (1 - £2°%) ( m ) [ ] csch’(cz)n!
2

%
n ((=1)) 2 (cv) it
(1—mmod2)(1—umod2)z( - )
j=0 (n- ])'

4 24 4 v 2cz
j+2Fj+l(E,...,E,V;E+l,...,5+l;€ )+
u 4
i 2"“[ u ](1 —umod2) (1-?°?) csch’(c2)n!

2

2¢ 2¢

[WTlJ n ((_1)1 Micv-i _ -j-1 . .

m ) v—ia(m-2s)77) cv-ia(m-29) cv-ia(m-29)
Z (—1)5( S)[e‘a(wzsﬂz j+2 j+l(
s=0

j=0 (n_j)!
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v cv—ia(m-29) ol cv—ia(m-29) ot e2c2)+(_l)m€ta(m—25)z
2c 2c
n (-1 2 @i (m-29) +cv) Y ia(m-29) +Ccv ia(m-2s) +cv
; j+2Fj+1( Vs

e (n—! 2C 2c

ia(m-29)+cv ia(m-2s)+cv

_ 41, —+ 'ezcz) +

2c 2c

n (DI 27 ev-bu-2k)T ™

u-1
m 1=
2 m-u ( m ) (1-mmod2)(1-¢*°%) csch’czn! > (-1 ( y ) [(—1)“ eP2hz

2 oy K s (- !
cv-bu-2k) cv-bu-2k) cv—-bu-2k) cv-bu-2k)
j+2Fj+1 Y, +1,.., ————— +1: %%+
2c 2c 2c 2c

n (DI (bu-2k +cv Y {b(u-2k)+cv bu-2k +cv
j+2rj+1

b (u-2k) z .
e Y e v Vs
]; n-j! 2¢c 2¢c
bu-2k)+cv bu-2k)+cv Y
27 +1, ..., 24 +1; &2°%||+ 2™V nl csch’(c 2) (1—e2°z)

c c

Sl n (-1} 2 (~ia(m-29) - b(u-2K) +cv) )

=
K+ m u u ﬂ+(*ia(ﬁk25)*b(U72k))Z
> D S(S)(k)((—l) e 3

k=0 s=0 =0 (n-j!
. —ia(m-2s)—-b@u-2k +cv —ia(mM-2s)—-bu-2k +cv
LE. Y
j+27j+1 2¢ 2¢
—ia(mMm-2s) -b@u-2k) +cv —ia(m-2s)—bu-2k)+cv
+1, ..., +1; &2°% |+
2c 2c
N A (i (m— _ _ -i-1
(_l)u e(ia(m—ZS)—b(u—zk))z—?Zn:(( D z @i(m-2s)-bu-2k+cv) )
j=0 (n_j)!
ia(m-2s)—b@u-2k +cv ta(m-2s)—bu-2k) +cv
. _F. v Vs
j+2 ]+l[ 2¢ 2¢
ita(m-2s)—bu-2k +cv ia(m-2s) —bu-2k)+cv
+1, ..., +1; @202 +
2c 2cC
§ . —j-1
r€$+(b(u—2k)—s‘a(m—25))zzn:((_l)]Zn J(-iam-29)+bu-2k +cv)”’ )
j=0 (n_J)'
—ia(m-2s)+bu-2k +cv —ia(m-2s)+bu-2k +cv
j+2Fj+l[ ) eeey ,V;
2c 2c
—ia(mMm-29)+bu-2k) +cv —ia(m-29)+bu-2k) +cv
+1, ..., R

2c 2c
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(DI 27 @i(m-29+bu-2k +cv ™

. immo n
e(ax (m-29)+b (u-2Kk)) z— - Z

, j+2F 1
j=0 (n_J)!
ia(m-2s)+bu-2k)+cv ia(m-2s)+bu-2k +cv ia(m-2s)+bu-2k)+cv
) eens Y, +
2c 2c 2c
ia(m-29) +bu-2k +cv
1, ..., 5 +1;f2°2) /ineNAmeNt AueN*
c

Involving cos, sinh and power

Involving z" cos(az)sinh(b z)cschY(c z)

01.23.21.0567.01

fz" cos(az)sinh(b2) csch’(c2) dz=

1 A n (-1l 2 (~ja-b+cy) )t —ia-b+cy —ia-b+cy
Z(l—ezcz)vcschy(cz)n! —e("‘a_b)zz e j+2 j+1( Vs
i=0 (n-n! 2c 2c

A A no_ 1 i . -j-1
; ia b+CV+1,m, ia b+cv+1;e2°2)+e“a+b)zz( D2 (b+ia+cv)
2c 2c i (n—)!
b+ia+cv b+ia+cv b+ia+cv b+ia+cv
j+2Fj+l Y eeey , Y, +1, ..., +1; QZCZ -
2c 2c 2cC 2c
n (—1 Ai(Ga— -i-1 ja— ja— ja—
(iaib)zz( 21 Ga-b+cv) o ia-b+cvy ia-b+cv ia b+cv 1
e - j+2Fj+1 ) eeny , V, + 1,
iz (n=)! 2c 2c 2c
c o n o1\ i -j-1
ia b+cv+1'e2°2)+e”a*b)zz( 1)) 2l (—ia+b+cv)
2c j=0 (n_J)'
—ia+b+cv —ia+b+cvy —-ia+b+cvy —-ia+b+cv
i+2F 1 LV, +1, ..., ——— +1;,2°?||/;ineN
2c 2c 2c 2c

Involving powers of cos, powers of sinh and power

Involving z" cos™(az)sinh"(b z) csch’(c z)

01.23.21.0568.01

m\( u
fz” cos™(@z) sinh’(bz) esch’(cg) dz==i" 2™ (1 - ezcz)v( m ][ g]CSChV(CZ) n!
2 )\ 2
(=i eIt v ooy v y
(1—mmod2)(1—umod2)2—(.j+2 ,—+1(—, e = Vi —+1, L, — 41 eZCZ)+
2 - 27722 2

. |2 m
cz v
](1—umod2)(1—e ) esch’(c2)n! E (S)

s=0

p@i(m-29)z Z

n J)' j+2Fj+l
=0 -

[ [ N (-1 27 @i(m-29) +cy) it
U p-mu

Nie ©
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ai(m-2s)+cv ai(m—2s)+cv ai(m—2s)+cv ai(m—2s)+cv
[ ,V; +l,...,—+1;e2°2)+
2c 2c 2c 2c
n oDl Ai—; _ -j-1 _; _
@(_ia(m_zg)zz( D! 2 (-ia(m-29) +cv) - [ ia(mM-29) +cv
. j+20j+1 R
=0 (n-pn! 2c
—ia(m-2s)+cv —ia(m-2s)+cv —ia(m-2s8)+cv
,V; +1,..., —+1; ezcz) +
2c 2c 2c

[EJ n j i -i-1
m y 2 -2 (bu-2Kk+c
2W“( m )(1—mmod2) (1-2*°%) csch’cant (—1)k(l:)[e(b<“2k”z Z( yz buzzlrey

2 k=0 =0 (n—j!
bu-2k)+cv bu-2k)+cv b(u-2k)+cv b(u-2k)+cv 5
j+2Fj+1 Vi +1,..., ——————— +1; |+
2c 2c 2c 2c
n(—1)i M (—b(y— -i-1 _b(U— —b(u-—
(_1)u@(—b(u—2k>)zz( D2 (=bu-2k)+cv) i j+l( b(u 2k)+CV,”.’ bu 2k)+0v’
P n-j! 2c 2c
-bu-2k +cv -bu-2k +cv
v 5 +1, ..., 5 +1; ezcz)]+ Z’W“n!cschv(cz)(l—ezcz)v
c c

u-1]| m-1

vt m o -
1515 J(_l)k(m)(:i)[e(E_a(MSHb(UZk»Z n (-1} ZY (—ia(m-28) + b(-2k+u) + cv) )
Z Z S Z

ko0 50 i—0 (n=J!
—ia(m-29)+b(-2k+u)+cv —ia(m-29)+b(-2k+u)+cv
j+2Fj+1 ) eeey , Vs
2c 2c
—ia(m-2s)+b(-2k+u+cv —ia(m-2s)+b(-2k+u)+cv
. +1, ..., 5 +1; €%°%| +
c c

n

(-1 caim2sbizoz S (-1} 2 ia(m-28) - b(-2k+u)+cy)
- e

j=0 (n_j)!

ia(m-2s)—b(-2k+u)+cv ia(m-2s)—b(-2k+u)+cv
j+27j+1]

Y eeey , Vs
2c 2c
ia(m-2s)—b(-2k+u)y+cv ta(m-2s) —b(-2k+u)+cv
+1, ..., +1; e2°%| +
2c 2c

n

IS _ _ _ -j-1
(_1)uag(-fa(m-zs)-mu—zk))zz( D! (—ia(mM-29) -b(-2k+Uu)+cv)

j=0 (n_j)!
—ia(m-2s)—-b(-2k+u+cv —ia(m-2s) —-b(-2k+u+cv
j+2Fj+l[ ) oeeey Vi,
2c 2c
—ia(m-2s)-b(-2k+u)+cv —ia(mM-2s)—b(-2k+u)+cv
> +1, ..., +1; 2| +
c

2c

n

(a»’(m—25)+b(u—2k))zz ~1i 2 Gam-29) +b(=2k+u)+cy) ™t
e

j=0 (n_j)!
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. ia(m-29) +b(-2k+u)+cv ia(m-29) +b(-2k+u)+cv
j+27j+1 2¢ [IEERE} 2¢ ’
ia(m-2s) +b(-2k+u)+cv
v, +1, ...,
2c

ia(m-2s)+b(-2k+u)+cv
2c

+1;e2°2)]/;neN/\meN*/\ueN*

Involving sin, cosh and power

Involving z" sin(a z) cosh(b z) csch¥(c z)

01.23.21.0569.01

fz" sin(az) cosh(b2) csch’(c2) dz=

1 M (=DM (—b-ia+cy) Tt —ia-b+cy —ia-b+cy
_i(l_fzcz)VCSChV(CZ)n! e(—b—na)zz _ j+2 j+1( Y e )
4 0 n—=j! 2c 2c
A A no_ 1\ i . -j-1
), ia b+CV+1,“” ia b+cv+1;e2°2)—e<”'ab>zz( 12 (-b+ia +cv)
2c 2c i (n—)!
ia—b+cv ia—-b+cvy ia-b+cv ia—-b+cv
i+2Fjs1 e, LV +1,..., ———— +1: %%+
2c 2c 2c 2c
n (1N i -j-1 . . -
bz D' (b-ia+cv) o ia+b+cy ia+b+cv . ia+b+cvy L
e N j+2Fj+1 [REERT) » Y, +1,
i=0 n—-pn! 2c 2c 2c
—_; no(_1) A-i ; -i-1
zza+b+0v+1'€2CZ]_€(bﬂ,a)ZZ( D! (b+ia+cv)
2¢ 0 (n—j!
ia+b+cvy ia+b+cvy ia+b+cvy ia+b+cvy
i+2Fje1 LV, +1, ..., ——— +1,*°%||ineN
2c 2c 2c 2c

Involving powers of sin, powers of cosh and power

Involving z" sin™(az) cosh"(b z) csch’(c z)
01.23.21.0570.01

fzn Sinm(az) COShu(b 2) thV(CZ) dz==2""u (1 _ FZCZ)V [ ] n! (l —mmod 2) (1 —umod 2) CSChV(CZ)

N3 3
Nle C

|

v et

i+2Fj (— B e N —+1-e2°2)+2-m(1—e2°2) [u]n!
j+27j+1 ’ ’ 1 Yy , ’ ’ -
2 2 2 2 2

n (-1l 2 eyt

2

j=0 (n_j)!

%] e
(1-umod?2) csch’(c 2) Z (—D¥ ( T) [aaw“k» e Z -1 2 @im-2K +cv) 7 HF

k=0 i (M=)!
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ai(m-2k)+cv
- i1 e2°z]+

ai(m-2k)+cv ai(m-2k)+cv ai(m-2k)+cv L
Vs +1, ...,
2c 2c 2c 2c
ixm n 1 o . —ita(m-2Kk) +cv
ez ‘B(WZK)’ZZ—(—l)J ! (—ia(m—2k)+0v)11j+2Fj+1[2—C

j=0 (n_ J)'
—-ia(m-2k)+cv i1 eZcz)] ~

—ia(m-2k) +cv
; +1, ...,
2c

—ia(m-2k) +cv
v,
2c

oo e

u-1

noo1 o .
Z DT bu-29+cy)

m y > u
2-"H4( " )(mmodZ— 1)(1- %)’ nt esch’(c2) Z ( ) D292 .
2 s=0 s =0 (n-pn!
bu-29+cv bu-29+cy bu-29+cv

v +1 — 41 e2°2)+

. [b(u—25)+0v
ki 2¢ 2¢ 2¢ 2¢
n 1 S ) -bu-2s)+cv -bu-29) +cv
@(_b(u—ZS))ZZ _ (—1)J z") (—b(u—ZS)+cv)_'_lj+2Fj+1[ y ooy ’
iso (n=)! 2c 2c

-b@Uu-2s)+cv Y
+1; ezcz) +27™Y(1-¢°%) n!csch’(c2)

-b(u-2s)+cv
; +1,...,
2c

v,
2c

(1)) 27 @i(m-2k —bu-29) +cv) 't

. imnm n
e(ax(ka)—b(u—Zs)) z—T z :
j=0 (n- ])!

1% .
2, Z(_l)k(k)(S)

k=0 s=0
ai(m-2k)—-bu-2s)+cv ai(m-2k)—-b(u-2s)+cv
j+2Fj+l[ e ey 2c , V,
ai(m-2k)—-bu-29) +cv ai(m-2k)—-bu-29) +cv
+1, ..., e + 1 e2°? | +

2c

i nooq . i
eT“‘WHk)*b(”‘ZS”ZZ —— (D 2 (-ia(m-2k +bu-29 + et
j=0 (n - ])

—ai(m-2k)+bu-29) +cv

. —ai(m-2k)+bu-29) +cv
- F. Vi
j+20j+1 2¢ 2¢
—ai(m-2K)+bu-29) +cv —ai(m-2k)+bu-2s) +cv
+1, ..., +1; 27|+
2c 2c

noo1 o ,
— D (—iam-2K-bu-29+cw)

e%ﬂ—i a(m-2K-b(u-29)z Z
j=0 (n - ])'

—ai(m-2k)—-bu-29 +cv
Vs

. —ai(m-2k)—-bu-29 +cv
j+2j+1] 2¢ [ 2¢
—ai(m-2k)—-bu-29) +cv —ai(m-2k)—-bu-29)+cv
+1, ..., +1; e%°7| +
2c 2c
. K+b imm n 1 . . i
P21 m2kr ‘“*ZS”Z*TZ — ()2 @im-2k +bu-29+cy Tt HF,
j=0 (n_])!
ai(im-2k)+bu-2s)+cv ai(m-2k)+bu-2s)+cv ai(m-2k)+bu-2s)+cv
,V; +
2c 2c 2c
N
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Involving cos, cosh and power

Involving z" cos(az)cosh(b z)csch'(c z)

01.23.21.0571.01

f 7" cos(az) cosh(b2) csch’(c2) dz ==
cv—ia-b cv—-ia-b

n (—1)i 27 (nia—b+cy)

1
—(1-¢%°?) csch’(c2) ! | e-iab)2 oF
4( ) ,-:Zo (n=)! ki 2c 2c

—ia— —ia— n o1 A ; -i-1
y cv-ia b+1,..., cv-ia b+1;€2u]+€(ia+b)zz( )2 (b+ia+cv)

2c¢ 2¢ = (n-j)!
cv+ia+b cv+ia+b cv+ia+b cv+ia+b
je2Fje1 Ve Vi +1,..., —————— + 1 &2°%|+
2c 2c 2c 2c
NN =i (A -j-1 - co .
Gabyz (-1 2 (Ga-b+cv) S (e b+cy ia-b+cv ia-b+cy
€ Z . ]+2Fj+l Yo , Y, +1,
(n-)! 2¢c 2c 2c

i=0

- no(_ 1N i -j-1
. ia b+Cy+1;€2cz)+(e(ia+b)zZ( ! 2 (—ia+b+cvy)

2c i (n=!
—ia+b+cv —-ia+b+cy —-ia+b+cvy —ia+b+cv
oFig LV +1, ..., ——— +1:*?|[/ineN
e 2c 2c 2c 2c

Involving powers of cos, powers of cosh and power

Involving z" cos™(az)cosh"(b z) csch’(c z)
01.23.21.0572.01

u
fz“ cos™(@z) cosh”(b2) csch’(cz) dz==2""" (1 - ezcz)v[ ]( u ] n!(1-mmod2)(1-umod2)
2

N3 3

N (-1 2 (cv) it % % % % u
cschy(cz)Z—. J-+2FJ-+1(—, v =V =+ 1, =+ ] e2°2)+2’"H’ (1—e2°1)v[ u )
Q0 n=7! 2 2 2 5
m-1
{TJ m _ n 1 _ _ )
n!(1-umod2)csch’(c2) Z (k) e@im-2k)z — ()1 2 @i(m-2k) +cv) T oF
k=0 = (n=)!
ai(m-2Kk)+cv ai(m-2Kk) +cv ai(m-2Kk)+cv ai(m-2k)+cv
Vi 1, ..., ———— 41 2%+
2c 2c 2c 2c

i n 1 o ) —ia(m-2Kk) +cv
eam20z Y (i 2 (—iam-2k) +cn) T o —

j=0 (n_j)!
—ia(m-2k) +cv —ia(m-2k) +cv —-ia(m-2k)+cv
Vi 1, ..., ——————— 41 %% -
2cC 2c 2c
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u-1
m y [TJ n 1 . ) )
27m ( m )(mmod 2-1)(1-€%°%) nlcsch’(c2) Z ( u) e<b<”-25>>zz — DI bu-29+cy Tt
2 s=0 S 2o (N— n!

2cz

b(u-2s)+cv b(u-2s)+cv bu-2s) +cv bu-2s)+cv
j+2Fj+1 Y, +1,..., —+1e +
2c 2c 2c 2c
n 1 o ) -b(u-29) +cv -b(u-29) +cv
e<-b(”-23>>zz — DI (-bu-29+cnt j+2Fj+1[ e :
—(n-! 2c 2c
j=0 (N1
-b(u-2s)+cv -b@Uu-2s)+cv Y
v +1, ..., +1; ezcz) +27™Y(1-£%°%) nlcsch’(c2)
2c 2c
2 S |
> (k)(s) @M 20292 %' (—1)l 2 (ai(m-2K) -bu-29 +cn
k=0 s0 i (n=)!
ai(m-2k)—-bu-2s)+cv ai(m-2k)—-bu-2s)+cv
ji+2Fj+ v Vs
2] 1( 2c 2c
ai(m-2k)—-bu-29) +cv ai(m-2k)—-bu-29) +cv
+1, ..., +1; 27|+
2c 2c
n
elam 2029z K’ (—1)l 2 (—ia(m-2k) +b(u-28+cv)
j=0 (n_J)!
—ai(m-2k)+bu-29 +cv —ai(m-2k)+bu-29 +cv
I = Vi
j+2 ]+1[ 2¢ 2¢
—ai(m-2k)+bu-29) +cv —ai(m-2k)+bu-29) +cv
+1, ..., +1; 2% +
2c 2c
n . . .
e<—"a<”F2k>—b<“—23>)ZZ — (-1} 2 (—ia(m-2Kk -bu-29 +cv) !
j=0 (n_J)!
. —ai(m-2k)-bu-29) +cv —ai(m-2k)-bu-29) +cv
B LV
j+27j+1 2¢ 2¢
—ai(m-2k)—-bu-29 +cv —ai(m-2k)—-bu-29 +cv
+1, ..., +1; %°% |+
2c 2c
) n 1 o )
@i (m-2k+b(u-29)z — ()1 2 @im-2Kk +bu-29+c» 7t HF
j=0 (n_J)'
ai(m-2k)+bu-29) +cv ai(m-2k)+bu-29) +cv ai(m-2k)+bu-29) +cv
Vs +
[ 2c 2c 2c

ai(im-2k)+bu-2s)+cv
e

+1;@2°Z)]/;neN/\meN*/\UEN+

Involving powers of sin, powers of tanh and power

Involving z" sin™(a z) tanh"(c z) csch’(c z)
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01.23.21.0573.01

my(u-v

fz” sin"(a2) tanh"(c2) csch’(c2) dz == i“v?_"mecuz( m )[ u-v ]n! (1-mmod 2)
2 2
n (-1 (cuy -t u u u u
(1—(u—v)mod2)z _ j+2Fj+1(—,..., — U —+1, ..., —+1 —e2°z)+
20 (n—-)! 2 2
u—-v lm_TlJ m imm . n (—l)] (Cu—ia(m—2k))_j_lzn’j
v 2v—m[ uv ]n! (1- (u—v)mod?2) Z (—l)k( k) eT+(cu—»a(m—2k))zZ : j+2Fj+1
2 k=0 j=0 (n- J)'
cu—ia(m-2k) cu—ia(m-2Kk) cu—ia(m-2Kk) cu—ia(m-2Kk)
U +1, ., — 41 %7y
2c 2c 2c 2c
s mzisen 2w (=D @i (m=2k) +cu) 2 ia(m- 2Kk +cu
e 2 Z - j+2Fj+1 o
j=0 (n=p! 2c
ita(m-2Kk)+cu ta(m-2Kk)+cu ita(m-2Kk)+cu
U +1, ..., +1; -7 ||+
2c 2c 2c
m [ ev-) u—v n (=1l (c(-2k+2u-v) Tt
ov-m ecuz( m ]n! (1-mmod?2) Z (_1)k( i} ) eC(—2k+u—v)zZ : is2Fje

2 k=0 =0 (n-)!

1 1 1
[5(—2k+2u—v), E(—2k+2u—v), u; E(—2k+2u—v)+l, E(—2k+2u—v)+1; —e2°1)+

n (-1 ck+v) A 1 1
—)UV pC(2ktu-v)z E oFis (— 2k+v), ..., —(2k+V), u;
( ) (n—j)! j+20j+1 2( ) 2( )

i=0

1 1 inm
E(2k+v)+1, 5(2k+v)+ 1 —eZCZ)]mT”“ZzV-mn!

(1l (c(=2i+2u-v)—iam-2ky) 2

2 Bees) :
_nk i - (c(-2i+u-v)—i a(m-2Kk) z
Z(l)(k) Z (1)( i )(@ Z (n-j!
k=0 i=0 i=0 D
c(-2i+2u-v)—ia(m-2k) c(-2i+2u-v)—ia(m-2k)
. =5 Y e U
j+2 ]+l( 2¢ 2¢
c(-2i+2u-v)—ia(m-2Kk) c(-2i+2u-v)—ia(m-2k)
+1, ..., +1; —e?°% |+
2c 2c
) ] ) St e
(_1)u—v @(—ia(wzk)—c(—znu—v))zi (_1)] (C(ZI + V) ¢ a(m_ Zk)) z"
j=0 (n_j)!
cRi+v)—ia(m-2k) cRi+v)—ia(m-2k) cRi+v)—ia(m-2k)
j+2Fj+l ey , U +
2c 2c 2c

imm

cRi+v)—ia(m-2k
1., ( )Zl ( )+1; —EZCZ]]+2V_meCUZ_ 2 n!
c
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= S u-v-1) N P . Sl i
l;OJ(_l)k(T)l Z J(_l)i(ui—v)(e(ai<m_2k)+c(_2i+u_v))zz(—1)J(ax(m—2k)+c(—2|+2u—v))J 2

i=0 =0 (n-p!

yeeey ,u;
2c 2c

ta(m-2k) +c(-2i+2u-v) ia(m=-2K) +c(=2i+2u-v)
+1, ..., +1; —2°% |+
2c 2c

ia(m-2K) +c(-2i+2u-v) iam-2K) +c(-2i+2u-v)
j+2rj+1

_1) @i (m- i+ )L
(_1)u—ve(x‘a(rrkzk)—c(—Znu—v))zZn:( l) (al(m 2k)+C(2I+V)) z"

j=0 (n_j)!
ia(m-2K) +c(2i+vVv) ia(m-2K) +c(2i+Vv) ita(m-2Kk) +c(2i+v)
j+2 j+l( ) eeey , U +
2c 2c 2c
ia(m-2Kk) +c2i+V)
1 ..., 5 +1;—e2°2] ineNAmeNt AueZAuz=vAveN*
c

Involving powers of cos, powers of tanh and power

Involving z" cos™(az)tanh"(c z) sech’(c z)
01.23.21.0574.01

my(u-v
fz” cos™(az) tanh"(c2) csch'(c2) dz == 4~V 2™ ec“z[ m ][ u- ]n!(l—mmod 2)

Vv
2 2
n (-1 (cuy "t u u u u
(1-(u-v)ymod2) —J+2FJ+1(_1 v = U —=+1 ., =+ —ez°z)+
i (n=j! 2 2 2 2
U—v 1% m n (-1 (cu—iam-2k) A
i”_VZ"_m[ u-v ]n!(l—(u—v) mod 2) Z( ) elcutam20z2 . jroF a1
B o\ K = (-t
cu—ia(m-2k) cu—ia(m-2Kk) cu—-ia(m-2Kk) cu—-ia(m-2Kk)
U +1,.., ————— 4+ 1 -2+
2c 2c 2c 2c
D (ai(m— =i-1 n-j ; _
E(aé(m—zk)ﬂ:u)zi( Dl @i(m-2k)+cuy 2" o, 1[la(m 2k +cu
_ woFi| —m———————, ...,
=0 (n-pn! 2c
ita(m-2Kk)+cu ita(m-2Kk) +cu ita(m-2Kk) +cu
U +1, ..., + 1 —e2°Z||+
2c 2c 2c

j+2Fj+1

m [Fev-o) - n (-1 (c(-2k+2u—v) Tt A
2V‘me°“2(m)n!(1—mmod2) Z (—1)k(ukv)[ec(‘2k+”“’)zz( yeeks )

2 k=0 j=0 (n_j)!
1 1 1 1
(5(—2k+2u—v), 5(—2k+2u—v), u; 5(—2k+2u—v)+l, 5(—2k+2u—v)+1; —ez°z)+

n j -j-1 _n-j
(— 1) e~ C(-2k+u-v) ZZ D' (c@k+V) i
j=0 (n - ])'

1 1
j+2Fj+1(£ 2k+v), ..., 5(2k+v), u;
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1 1
£(2k+v)+1, 5(2k+v)+ 1; —eZCZ)]+e°“22"‘mn!

|5 w-v-1) N i . . -1
2 1 my L2 (u-v iuvia ) =D (c(-2i+2u-v)—ia(m-2Kk)) z)
) ( k) ; (_1)( i )[M 2iu--sam2z )1

j=0 (n_j)!

c(=2i+2u-v)—ia(m-2k) c(=2i+2u-v)—ia(m-2k)
j+2Fj+l( , ,
2c 2c

c(-2i+2u-v)—ia(m-2Kk)
+1

u;

c(-2i+2u-v)—ia(m-2k)
+

2c 2c

1; —e%°% |+

. . . -1
(_1)u—v e(—ia(m—z k)—c(-2i+u-v)) z i (_1)] (C (ZI + V) ! a(m -2 k)) z"

j=0 (n_j)!

e » U

cRi+v)—ia(m-2k) cRi+v)—ia(m-2k)
j+2Fj+1 .
( 2c 2c

cRi+v)—ia(m-2k) cRi+v)—ia(m-2k)
+1 + ;—ezcz] +

2c 2c
2 (o) f i - e
v-m ouz g 22: (m) 2 Z (—l)i(u._v) e(aﬁ(nl—Zk)+C(—2i+u—V))Zi(_1) @iMm-2K +c(=2i+2u—-v) 72"l
k) 4 ! ~ (n-j!
k=0 i=0 j=0 !
ia(m-2K) +c(-2i+2u-v) ia(m-2K) +c(=2i+2u-v)
. = U
j+2 ]+l( 2¢ 2¢
ia(m-2K)+c(-2i+2u-v) ia(m-2k)+c(-2i+2u-v)
+1, ..., +1; —€%% |+
2c 2c

. . . i1
(_1)u—v e(éa(m—z k)—c(—2i+u—v))zzn] (_1)] (al (m_ 2 k) + C(ZI + V)) z"

j=0 (n_j)!
ia(m-2Kk) +cRi+Vv) ia(m-2k) +cRi+v) ia(m-2Kk)+c(2i+V)
j+2 j+l( Y oeeey s u; +
2c 2c 2c
ia(m-2K +c(2i+Vv)
1, ..., 5 +1;—ez°z] neNAmeN" AueZAu=vAveNt
c

Involving sin, coth and power

Involving z" sin(a z) coth(c z) csch’(c z)
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01.23.21.0575.01

f 7" sin(az) coth(c z) csch’(c2) dz ==

i _ n (-1l (—ia+cy) it —ia+cy —ia+cy
—ecz(l—ezcz)yn!CSChv(CZ) _@(wa—c)zz : j+2Fj+1[
2 — n=J! 2c 2c
j=0
—ia+cy —ia+cy } n (-1l M Ga+c@+v) it
v+l —+1, ..., ——+1; e2°2)+e(”a+°)zz _
2c 2c Q0 n-)!
ia+cy ia+cv ia+cy ia+cv
j+2Fj+1( +1, ..., +1,v+1; +2, ..., +2; e2°Z)+
2c 2c 2c 2c
n i on—i s —i-1 . . . .
) D' Ga+cv)! ia+cv ia+cv ia+cy ia+cy
e“a-@zz J-+2Fj+1( v+ +1, ..., +1; eZCZ) -
— (n=)! 2c 2c 2c 2c
j=0
n oDl =g -j-1
@(_xwzz( i Zvi(—ia+c+v)
j=0 (n_j)!
—ia+cyv —-ia+cCcvy —ia+cCcv —ia+cv
,-+2Fj+l( +1, ., ——+L v+ ———+2, ., +2 eZCZ) /ineN
2c 2cC 2c 2c

Involving powers of sin, powers of coth and power

Involving z" sin™(a z) coth(c z) csch’(c 2)

01.23.21.0576.01

m
fzn Sinm(aZ) COthu(CZ) C&:hV(C Z) dz==2""u (1_ eZcz)Uh/( m
2

2

n

(1—umod2)2

j=0

DI 2T (cu+v)it
(n—j!

n

(e—c(u—ZS)zZ

j=0

DI ™ (c@2s+v) it
(n—j!

1 n
5 2s+v)+1; ezcz) + ec(“’zsﬂz

j=

j+2j+1

) n! (1 - mmod2) csch*”(c2)

u+v u+v

u+v
( , U+,

(-1 ™ (c(-2s+2u+v) it

+1

0 (n_J)’

u+v

+1; eZCZ)+

1 1 1
j+2Fj+l(§(25+V)l ceey 5(25+ V), U+v, 5(234' v+1, ...,

1

j+2Fj+1(§ (-2s+2u+v)

1 1 1
5(—25+2u+v), u+v; 5(—Zs+2u+v)+1, E(—25+2u+v)+1; ezcz)] +

m-1
2

1=

v m .
2-m-u (1_ eZCZ)l‘H n! Cs:hu""’(c 2) Z (_1)k( " ) im t—xa(m—zk)z

k=0

|

](1—umod2)

Njle
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N (=1)i 2 (c(u+v)—n’a(m—2k))’j"l (c(u+v)—ia(m—2k) c(u+v)—ia(m-2Kk)
o (n—j)! j+25j+1 2¢ [IEERE} 2c
c(u+v)—ia(m-2Kk) c(u+v)—ia(m-2Kk)
u+v, +1, ..., +1;62CZ +
2c 2c
exl u N (—1) 2 (c2s+v)—ia(m-2k) It
Z( ) e(—ia(m—Zk)—c(u—Zs))zZ
=0 s =0 n-j!
c(2s+v)—ia(m-2Kk) c(2s+v)—ia(m-2Kk)
- F: ey ,U+v;
j+2 ]+l[ 2¢ 2¢
c(2s+v)—ia(m-2k) c(2s+v)—ia(m-2k)
+1, .. +1; @2°Z)+
2c 2c
. ) 1
e(c(u—Zs)—ia(ka))zi - (c(-2s+2u+v)—ia(m-2Kk))
j=0 (n_j)!
c(=2s+2u+v)—ia(m-2Kk) c(=2s+2u+v)—ia(m-2Kk)
j+2Fj+l e y eeey ,U+v;

2c

2¢c 2¢c

c(-2s+2u+v)—ia(m-2Kk) c(-2s+2u+v)—ia(m-2k)
+1, + .ezcz] +

n

_ u 1l 2 @i(m-2Kk +cu+v)
im eza(wzk)z[g)(l_umodz)z( ) (@i ( ) ( v))
2

" j+2Fj+1
j=0 (n_])-
(ia(m—Zk)+c(u+v) ia(m-2Kk)+cu+v)
,U+v;
2c 2c
ia(m-2Kk)+c(u+v) ia(m-2Kk) +c(u+v)
+1, ..., + 1 e2°?| +
2c 2c
lufl i » ) _j-1
zz: u e(x‘a(m—Zk)—c(u—Zs))ZZn:(_l) z J(an(m—2k)+c(25+v)) N =
s Y j+H20j+1
=0 i=0 (n-p!
ia(m-2k)+c(2s+v) ia(m-2Kk) +c(2s+v) ia(m-2k)+c(2s+v)
,U+v;
[ 2c 2c 2c

ia(m-2Kk) +c(2s+v
e ( ) ( ) + 1; QZCZ +€(a£(m—2k)+c(u—25))z
2c

Q0 (n-j! 2c '

n_(-=1)i 2 (az’(m—2k)+c(—23+2u+v))‘j‘1 ia(m-2Kk)+c(=2s+2u+v)
j+2 j+1(
ia(m-2K) +c(-2s+2u+v) ia(m-2K) +c(-2s+2u+v)
LU+, +1,
2c 2c

iam-2K) +c(-2s+2u+v)
v > +1;€202] sineNAmeNT AueN*t
c
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Involving cos, coth and power

Involving z" cos(a z) coth(c z) csch¥(c z)

01.23.21.0577.01

f 7" cos(a2) coth(cz) csch’(c2) d z ==

1 , , n (=i 2 (—ia+cy)i?t —ia+cvy —ia+cy
- —¢%*(1-¢°°?) nlcsch’(c2) e("a‘c)zz j+2 j+1[
2 o0 (n=)! 2c 2c
—ia+cy —ia+cy _ n (-1 Ga+c@+v) it
v+l —m+1, .., ——+1; @2°2)+e(‘a*°)22 _
2¢c 2¢c = (n-p!
ia+cCcv ia+cCcv ia+cCcv ia+Ccv
j+2Fj+1(—+1,..., +1,v+1; +2,.., —+2; e202)+
2c 2c 2c 2c
_ n (=i Ga+cy) it ia+cy ia+cy ia+cy ja+cv
e(‘a’mz - j+2Fj+1[ Ve JV+ 1 +1, ..., —+1; e2°2)+
20 (n=)! 2c 2c 2c 2c
Ciares Z": (-1 (—ia+c@+v) It
e
j=0 (n_j)!
—ia+cv —ia+cCcv —ia+cv —ia+cv
j+2|=J-+1(7+1, oy ————— 4L v+l ———— 42, ———— + 2 eZCZ) /ineN
2c 2c 2c 2c

Involving powers of cos, powers of coth and power

Involving z" cos™(az)coth(c z) csch’(c z)

01.23.21.0578.01

u+v m
fz” cos™(az) coth(c2) csch’(c2) dz=2""" (1 - ¢°?) ( m )n! (1 - mmod 2) csch**(c 2)
2
u n (=i 2 (cu+yv)it U+v u+v U+v U+v
(u](l—umOdZ)Z - j+2 M( ,u+v; +1, ..., +1;e202]+
2 20 (n—j) 2 2
u-1
= N L
lZ(U) pevran g ED 2T GRS
S j=0 (n-p!

1 1 1 1
,—+2Fj+1(£(25+v), 5(25+v), u+v; E(ZS+V)+1' E(ZS+V)+1; e2°2)+

n (-1l 2 (c(-2s+2u+v) it

L2972 Z

j=0 (n_j)!

1 1
,—+2Fj+1(5(—25+ 2u+v), ..., 5(—25+2u+v), u+
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1 1 y
% 5(—23+2u+v)+1, 5(—25+2u+v)+1; eZcz)] +27™U(1- 629" n1esch™ (c2)

m-1 :
[ZTZJ(m) "a(“k“[u](l umodz)i<—1>jz"-i(c<u+v)—i/a<m—2k>>*1*1 (c(uw)—ia(m—zk)
e - j+2 )+ '
2 : L (n—j)! et 2¢
c(u+v)—ia(m-2Kk) c(u+v)—ia(m-2Kk) c(u+v)—ia(m-2Kk)
LU+, +1, ..., +1;e2°z]+
2c 2c 2c

, u N~ 2 @im=2Kk +cu+v) 't ja(m-2k)+c(u+
elamzkﬂ(g](l_umodz@( ) 27 (@i ( )+C(U+v , H[n ( ) n
2

i (n=j! 2c
ia(m-2K)+cu+v) ia(m-2K) +cu+v) ia(m-2K)+cu+v)
S U+, +1, ..., + 1 e2°7| &
2c 2c 2c

= n i =i ; i1 ;
u am2kcusg . o "D 2 (€E@s+v) —iam-2k) c2s+v)—ia(m-2k)
z(; (S)[e(ra( 2k)-c(u-29) Z 2 j+1[

i n-=j! 2c
c(2s+v)—ia(m-2Kk) c(2s+v)—ia(m-2k) c(2s+v)—ia(m-2Kk)
y U+, +1, ..., +1;
2c 2c 2c

Zn] (1)) 27 (c(=2s+2u+v)—ia(m—-2k) ' ?

eZCZ) + e(c(u—Zs)—x’a(m—Zk))z - j+2Fj+1
=0 (n-j!

) oeeey , U+,

(c(—23+2u+v)—ia(m—2k) c(-2s+2u+v)—ia(m-2k)
2c 2c

c(-2s+2u+v)—ia(m-2Kk) c(=2s+2u+v)—ia(m-2Kk)
+1 +1; e2%?||+
2c 2c

n _ i i . _ _j_]_
Z (U)[e(ta(m—zk)—c(u—ZS))zZ( DI @i(m-2k) +c(2s+v))
s

" j+2Fj+1
s=0 =0 (n—j)!
ta(m-2Kk) +c(2s+v) ia(m-2k)+c(2s+v)
,U+v;
2c 2c
ia(m-2Kk) +c(2s+v) i1 ita(m-2Kk) +c(2s+v) L1 6202]+e(at_(m_2k)+c(u_25))z
2¢ T 2¢c '

’

n (—1)i 2 (@i (M= 2K) + C(=25+ 2u+v) 7" ia(m-2K) +c(-2s+2u+v)
Z Y j+2 j+1[ 2¢
= GE))

ia(m-2K) +c(=2s+2u+v) ia(m-2K)+c(-2s+2u+v)

,u+v; +1
2c 2c

ia(m-2Kk)+c(-2s+2u+v)
+1;e2°2] ineNAmeNt AueN*

2c

Involving functions of the direct function, hyperbolic, exponential, trigonometric and a power functions
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Involving powers of the direct function, hyperbolic, exponential, trigonometric and a power

functions

Involving sin, sinh, exp and power

Involving z" € * sin(a z) sinh(b z) csch”(c z)
01.23.21.0579.01

fz" eP?sin(az)sinh(bz) csch’(cz) dz =

i v . n ()i (—ia—b+p+cy) it cv+p-ia-b
—(1-¢*°?) csch’(cpn! _e(—xa—b+p)zz 2 j+1[

4 i (n—! 2c '
cv+p-ia-b cv+p-ia-b cv+p—-ia-b
Vi +1,..., —————— +1; 27| -
2c 2c 2c
e(x,a+k)+p)zzn,‘(—1)j i(b+ia+p+cyt E 1[CV+ p+ia+b cv+p+ia+h §
+2Fjs Vs
pary (n-j)! e 2¢ 2¢c
i ; n (_1\i M-i(;a_ -j-1
cv+|0+ua+b+1 cv+p+ua+b+l_€202]+€(iaMMZ( D)2 @Ga-b+p+cy)
2c 2c o0 (n—=)!
ia-b+p+cvy ia-b+p+cvy ia-b+p+cvy ia-b+p+cv
j+2 j+l [EREES ] ,V; +11«~~1 —+1, ezcz +
2c 2c 2c 2c
(_wa)zzf‘:(—l)j 2l (~ia+b+p+cy) T {—ia+b+ p+cv —-ia+b+p+cy
€ j+2] )
i (n-p! e 2c 2c
—ia+b+p+cy —ia+b+p+cvy
1/;2—+1,...,2—+1;ze2cz ineN
c c

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

Involving z" e Z sin™(a z) sinh"(b z) csch’(c z)

01.23.21.0580.01

m
fz" eP*sin"(@z) sinh'(bz) csch’(c) dz==i" 2™ eP?(1- @ZCZ)V {
2

u
m ]( E]cschv(cz)n!(l—mmodZ) (1-umod 2)
2

i(—l)i VI (p+cy it (cv+p cv+p Ccv+p cv+p
j+27 j+1 )

LV +1, ..., +1;e2°Z)+
o0 n=p! 2c 2c 2c 2c

u v
jurm p-m-u [ u )(1 - umod?2) (1-?°?) csch’(c2)n!
2

[leJ no(_1) i i (M — -j-1 i (m—
Z (—l)S(mJ (—1)me(p+as'(m—23))zz( D2 (p+ai(m-2s)+cv)”! o j+1(p+au(m 2g)+cv
=0 S =0 (n-j! 2c

g seny
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p+ai(Mm-2s)+cv p+ai(Mm-2s)+cv p+ai(m-2s)+cv
W Vs +1, ..., +1; @2C2)+
2c 2c 2c
n N AMi(p—; _ -j-1 _ _
(p—éa(m—Zs))ZZ( D) (p-ia(m-29+cv) e p-ia(m-2s)+cv
e B j+2Fj+1 (RN
20 n-! 2c
p-ia(mM-2s)+cv p-ia(mM-2s)+cv p—-ia(m-2s)+cv
LV 1, ..., +1 ezcz) +
2c 2c 2c

1=

m
z—rH( m )(1 -mmod?2) (1- 2" cseh’cant ) (-1 ( E)

2 k=0
n (1) 27 (p+bu-2k +cy) Tt p+bu-2k +cv
e(p+b(u—2k))ZZ : j+2 j+1[
o0 (n=)! 2c
p+bu-2k +cv p+bu-2k +cv p+bu-2k +cv
LV, +1, .., —m 41, f2°2)+
2c 2c 2c
n (—1) Mi(p=— _ -i-1 _ _ _ _
(—1)”e(p‘b(”‘2k))zz( D2 (p b(u. 2k)+cv) . j+1(p b(u 2k)+cv,m’ p-bu-2k +cv
i n-)! 2c 2c
—-bu-2k +cv -bu-2Kk +cv Y
v; p2— +1, ..., p2— +1; ezcz]]+ 2-™Untcsch’(c2) (1—@2”)
c c

N (—1)) 2+ (p—ia(m-29)+b(-2k+u) +cv)_j_l

ZIIE] v
m u imr .
-1 k+s( )( ) —+(—ia(-2s+m)+p+b(-2k+u)) z
E E (-1 sk le 2 E o

k=0 s=0 j=0
p-ia(m-29)+b(-2k+u)+cv p-ia(m-29)+b(-2k+u)+cv
. = W Vi
j+2 ]+l[ 2¢ 2¢
p-ia(m-29)+b(-2k+u)+cv p-ia(m-29)+b(-2k+u)+cv
+1, ..., +1; 2°% |+
2c 2c
1 —3x‘m7r+(x'a(—25+m)+p—b(—2k+u))zi(_1)j 2 (p+ia(m-29 -b(-2k+u)+cv)?
— e 2
j=0 (n_j)!
p+ia(m-2s)—b(-2k+u)+cv p+ia(m-2s)—b(-2k+u)+cv
j+2j+1] 2¢ [IEERY} 2¢ Vs
p+ia(m-2s)—b(-2k+u)+cv p+ia(m-2s) —-b(-2k+u)+cv
+1, ..., + 1 e2°?| +
2c 2c
(=Y ﬂ+(—ia(—25+m)+P—b(—2k+u))zZn: (-l 2 (p-ia(m-29 -b(-2k+u)+ CV)7171
- e 2
j=0 (n_])’
p-ia(m-2s)—b(-2k+u)+cv p-ia(m-2s)—b(-2k+u)+cv
j+2Fj+1 Y ey , Y,
2c 2c
p-ia(m-2s)—b(-2k+u)+cv p-ia(m-2s)—b(-2k+u)+cv
+1 +1; 27|+

2c 2c
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(-Dizvi(p+ia(m-29) +b(-2k+u)y+cy) ™t

n
@-% i M+ a(=25Hm)+p+b (~2 k1)) 2 Z

j=0 (n_j)!
p+ia(m-29)+b(-2k+u)+cv p+ia(m-29)+b(-2k+u)+cv
j+2j+1] 1oy ’
2c 2c
p+ia(m-29) +b(-2k+u)+cv
v, +1, ...,

2c
p+ia(m-29)+b(-2k+u)+cv
2c

+l;e2°2]]/;neN/\meN+/\ueN+

Involving cos, sinh, exp and power

Involving z" € # cos(a z) sinh(b z) csch”(c z)

01.23.21.0581.01

fz“ eP?cos(@az) sinh(bz) csch’(c2) dz ==

-(1- @2(;1)" csch’(cz)n! | —eia-0+P)2 Z

n (-1)iZvi(—ia-b+p+cy)? cv+p-ia-b
j+2 j+1[7

4 = (n=)! 2¢
cv+p-ia-b cv+p-ia-b cv+p—-ia-b
LV, +1,.., ————— +1: &2°%|+
2c 2c 2c
(merp)ZZ“:(—1)j 2 (b+ia+p+cy) cv+p+ia+b cv+p+ia+h
e ; ; . , Vi
i (n=)! Bl 2c 2c
] . NN =i (A -j-1
0v+p+ua+b+1’m’ cv+p+aa+b+1;€2CZ]_e(ia_b+p)ZZ( D2V Ga-b+p+cv)
2c 2c i (n=)!
ia-b+p+cvy ia-b+p+cvy ia-b+p+cvy ia-b+p+cvy
i+2Fjs1 Y +1, ., — 41 £%%%| 4
2c 2c 2c 2c
(_“Hmp)zzf‘:(—1)j 2 (—-ia+b+p+cy) Tt (—u‘a+b+ p+cv —ia+b+p+cy
e 1 1 Y oeeey s
o n-j! s 2¢ 2¢
—ia+b+p+cvy —-ia+b+p+cvy
1/;2—+1,...,2—+1;eZCZ /ineN
c C

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

Involving z" e % cos™(az)sinh"(b z) csch”(c 2)
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01.23.21.0582.01

,(my(u
fz” eP?cosM(@z) sinh(b2) csch’(c2) dz =i 27™ ¥ P? (1 - ¢2°7) [ m ]( E]CSChV(CZ)m (1-mmod?2) (1-umod?2)
2 2

n (-1 (p+cy)itt cv+p Cv+p Cv+p cv+p
- j+2 j+1( ) eeey , Y, +1, veey —+1; €2C2)+
=0 (n=pn! 2c 2c 2c 2¢c

u
U o-m-u [ u ](1 -umod2)(1- ezcz)v csch’(c2) n!
2

n (-1 ¥ (p+ai(m-2s)+cy) it (p+au‘(m—23)+cv
j+2F j+1

m (p+ai(m-29) z
3 (3)en ST

0 =0 2c
p+ai(Mm-2s)+cv p+ai(M-2s)+cv p+ai(m-2s)+cv
LV +1, .., +1; e2°2)+
2c 2c 2c
(poiam-29)2 n (-1 ¥ (p—ia(m-2s)+cy) it p-ia(mM—29)+cv
e Z - j+2Fj+l ) eeey
20 n-p! 2c
—ia(m-2s)+cv —ia(m-2s)+cv —ia(m-2s)+cv
P LV P 1, ..., P +1 eZCz) +
2c 2c 2c

fexl

m
er( m )(1 ~mmod2) (1-¢?°?)" csch’(c2) n! Z (-1 ( ::)

2 k=0
n (1) 2 (p+bu-2k +cv) it +bu-2k +cv
o(PrhU-2K)z Z P . j+2 j+1[ P N
=0 (n—p! 2c
p+bu-2k +cv _ p+b(u—2k)+cv+l p+b(u—2k)+cv+1_ eZcz)_'_
2c Y 2c T 2c ’

n (-1 Zvi(p-bu-2k +cv) 't [p—b(u—2k)+cv p-bu-2Kk +cv
j+2j+1] .
2c 2c

(_ 1)u @(p—b(u—z k) z :
,ZO (n-j!

-bu-2k)+cv -bu-2k) +cv Y
i +1 L +1 ezcz]] + 2™V nlcsch’(c2) (1- €27

V’ y eeey
2c 2c
u-1||m-1 f
{ZZZHZZZJ( 1)k(m)(u) (FH_a(rrFZSM)(Hk))ZZ”:(—1)Jz"‘J(p—ia(m—25)+b(—2k+u)+m/)"’l
- e
k=0 s0 stk i=0 (n-j!

. p-ia(m-29)+b(-2k+u)+cv p-ia(m-29)+b(-2k+u)+cv
j+2Fj+ » Vs
j2n) 1( 2c 2c

p-ia(m-29)+b(-2k+u)+cv p-ia(m-29)+b(-2k+u)+cv

+1, ..., +1; %%+
2c 2c
Cap (p+a5_m25)_b(u_2k))zi(—1)1 27 (p+ia(m-29-b(-2k+u)+cv) ™
- e
j=0 (n_j)!
p+ia(m-2s)—b(-2k+u)+cv p+ia(m-2s)—b(-2k+u)+cv
R

j+27j+1] [IRERS]
2c 2c
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p+ia(m-2s)—b(-2k+u)+cv 1 p+tia(m-2s)—b(-2k+u)+cv
+ +

1; €?%% |+
2c 2c
n (NN in_ _ Ch(_ -j-1
(_1)ue(p—ia(m—Zs)—b(u—Zk))zZ( D2 (p-ia(m-29) —b(-2k+u)+cv)
j=0 (n_j)!
[p—ia(m—Zs)—b(—2k+u)+cv p-ia(m-2s)—b(-2k+u)+cv
j+2Fj+1 P , Y,
2c 2c
p-ia(m-2s)—b(-2k+u)+cv p-ia(m-2s)—b(-2k+u)+cv
5 +1, ..., 5 +1; %%+
c [

(p+a5_m25)+b(u_2kmz”: (-DiZvi(p+ia(m-29) +b(-2k+u)y+cy)
e

j=0 (n_j)!
[p+ia(m—23)+b(—2k+ u)+cv p+ia(m-29)+b(-2k+u)+cv
j+27j+1] RS s
2c 2c
p+ia(m-29)+b(-2k+u)+cv
v, > +1, ...,
c

p+ia(m-29)+b(-2k+u)+cv
2c

+1;ez°z)]/;neN/\meNW\ueN+

Involving sin, cosh, exp and power

Involving z" € ? sin(a z) cosh(b z) csch”(c z)

01.23.21.0583.01

fz” eP?sin(az) cosh(bz) csch’(c2) dz ==

i , _ N (-1)iZvi(-ia-b+p+cy)? cv+p-ia-Db
—(1-¢2°%) csch’(cz)n!| e -iabrpz oFi | ———
2l ) ; (- ! b2t 2¢

cv+p-ia-b cv+p-ia-b cv+p-ia-b
ey v, +]_’ e —+1; @202 _

2¢c n 2¢ 2¢

e(x’a+b+p)zz L ey Vs

n (-1l (b+ia+p+cy)it cv+p+ia+b cv+p+ia+h
e (n-j)! “2‘+{ 2¢ 2¢

cv+p+ia+h cv+p+ia+b n (—-1izZviGa-b+p+cyt

+1,..., —+1 6202]_e(ia—b+p)z Z
- °° = (!

ia-b+p+cvy ia-b+p+cvy ia-b+p+cvy ia-b+p+cvy
i+2Fjs1 e, LV +1,.., —————— +1. &%+
2c 2c 2c 2c

n (-1)i Zvi(—ia+b+p+cy)? —ia+b+p+cy —ia+b+p+cy
j+2Fj+1

(—ia+b+p)z
e 1oy
jg; (n—j! 2c 2c

—ia+b+p+cvy —ia+b+p+cvy
vy ———————+1, .., ————————— +1;°°?||;neN
2c 2c
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Involving powers of sin, powers of cosh, exp and power

Involving z" e % sin™(az) cosh"(b z) csch’(c 2)
01.23.21.0584.01

my(u
fz” eP?sin"(@z) cosh'(b2) csch’(c2) dz== 2™ ¢P? (1 - ezcz)y[ m ][ u ) n!(1-mmod?2) (1 - umod?2)
2 )2

n (-1l 27 (p+cy) it cv+p Cv+p  Cv+p cv+p
cschy(cz)z . 2 j+1( - LV +1, ..., +1; e2°2)+
i (n—j! 2c 2c 2c 2c

27m™u(1- ezcz)y [ ] n! (1 -umod2)csch’(c2)

Njle ©

. . ai(m-2k)+p+cv
(—1)J 7! (ai(m-— 2k) +p+ CV)iJil j+2Fj+1[ PR

VPTlJ k m (a1s'(m—2k)+p)z—ﬂ :
kZ:; )| )

o (n—)! 2¢c
ai(m-2Kk)+p+cv ai(m-2Kk)+p+cv ai(m-2k)+p+cv
Y +1, ..., +1; 2°% |+
2c 2cC 2c
izm n 1 o . —ia(m-2k)+p+cv
ez P ‘a““k”ZZ—.(—l)l 27 (—ia(m=-2K) + p+cv)_’_1j+2Fj+l( ,
o (n=D! 2c
—ia(m-2K) +p+cv —ia(m-2K)+p+cv —ia(m-2K) +p+cv
LV +1, ..., +1; 27| -
2c 2c 2c
u-1
m y lTJ u n 1 . .
2-“”( m)(mmOdZ—l) (1-€*°%) nlcsch’(c2) Z( ) P29z Y (1)l 2]
2 s=0 s j=0 (n_l)!
Zi1 p+bu-2s)+cv p+bu-2s)+cv
(P+bU=-29+cv) ' joF ) ,
2c 2c
y p+b(u—23)+0v+1, |0+b(u—25)+c»/+1; e2°z]+e(pb<“25”z
2c 2c

n

2,

j=0 (n_ J)'

o ) -bu-29+cv -bu-2s)+cv
(=i 2+ (p—b(u—23)+cv)"_1j+2Fj+l(p 7o Y e P e

p-bu-2s)+cv p-bu-29+cv Y
v; 2—+1, 2—+1; eZCz] +27mu (1—e2°2) n!csch’(c2)
c c

m-1||u-1
S ([
k S

— (-1l M @i(m-2K +p-bu-29+cy) 't
k=0 =0 oo (n=)!

Y eeny Vi
2c 2c

ai(m-2k)+p—-bu-2s)+cv 1 ai(m-2k)+p-bu-2s)+cv
+1, ..., +
2c 2c

[au‘(m—Zk)+ p-bu-29+cv ai(m-2k)+p-bu-2s)+cv
j+27j+1]

1; €?°% |+
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inm . n 1 . . i
rramrpbz9z Nt ()l A (—iam- 2k + p+bu-29+cv

ez -
j=0 (n_J)!
—ai(m-2K) + p+bu-2s) +cv —ai(m-2Kk)+ p+bu-2s) +cv
j+2Fj+l[ ey , Y,
2c 2c
—ai(m-2k)+ p+bu-2s)+cv —ai(m-2K) +p+bu-2s) +cv
+1, ..., +1; €?°% |+
2c 2c
irm . n 1 . . H
ez (AMRORERIZN ()l A (—iam-2K) + p-bu-29+cv
j=0 (n_J)!
—ai(m-2Kk)+ p-bu-2s)+cv —ai(m-2k)+ p—-bu-2s)+cv
j+2Fj+1[ PR Y,
2c 2c
—ai(m-2k)+ p-bu-2s) +cv —ai(m-2K)+ p—-bu-2s) +cv
. +1, ..., 5 +1; e®°% |+
c c

imr N . . .
MO WE9 T A (-1 27 @i(m-2K) + p+bu-2s) +cn ™

j=0 (n_ J)'
ai(m-2k)+p+bu-2s)+cv ai(m-2k)+p+bu-2s) +cv
j+2Fje1 )
2c 2c
ai(m-2Kk)+p+bu-2s) +cv
v, > +1, ...,
c

ai(m-2k) +p+bu-2s)+cv
2c

+l;452”]]/;neN/\meN*/\UEN+

Involving cos, cosh, exp and power

Involving z" € * cos(az) cosh(b z) csch’(c z)
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01.23.21.0585.01

fz” eP?cos(az) cosh(bz)csch’(cz) dz =

, n (-1 (—ia—b+p+cyt cv+p-ia-b
—(1—@20Z)VCSChV(CZ)n! e(—na—ber)ZZ i+2 j+1[7

4 = (n—j! 2¢c ’
cv+p-ia-b cv+p-ia-b cv+p—-ia-b
. LV, 1, ..., —————— +1: %%+
2c 2c 2c
A n(-1iZ-i(b+ia+p+cy)it cv+p+ia+b cv+p+ia+h
e(sa+b+P)ZZ . j+2 i+1[ . W Vs
P (n-j! 2c 2c
: ; no(_1\ i a_ -j-1
CV+p+za+b+1,m, cv+p+ua+b+1;€2CZ]+€(ia_b+p)ZZ( D2 Ga-b+p+cy)
2c 2c i (n=)!
ia—-b+p+cy ia—b+p+cv ia-b+p+cy ia-b+p+cv ves
j+2Fj+1] 2c ) eeey e , Y, 2c +1, . T‘f’l;ﬂ +
n o i -i-1 —_ —_;
e(*faer*P)ZZ( D2 (-ia+b+p+cv) i j+1[ ia+b+ p+cy,..., La+b+p+0v'
i (n-j! 2c 2c
—ia+b+p+cy —ia+b+p+cvy
vy ———— — +1,..,, ——— + 1; *°?||/ineN
2c 2c
Involving powers of cos, powers of cosh, exp and power
Involving z" €% cos™(az)cosh"(b z) csch’(c 2)
01.23.21.0586.01
L(my(u
fz”epzcosm(az)cosh”(bz)cschy(cz)clz: 27 P2 (1 - 27 [m][ E)n!(l—mmodZ)(l—umodZ)
2 )\ 2
n (-1 2% (p+cy) it cv+p Cv+p Cv+p cv+p
csch"(cz)z . 2 j+1( LV +1, ..., +1; e2°2)+
iz n=7! 2c 2c 2c 2c
,(U
27U (1-€??) [E]n!(l—umodZ) csch’(c2)
2
[E
2l m i n 1 o . ai(m-2k)+p+cv
> ( ) @120z N (1) A (@i (m- 2k + p+CV)Jlj+2Fj+1[
k=0 k =0 (n-j! 2c

ai(m-2Kk)+p+cv ai(m-2Kk)+p+cv
Vi

y +4, ...,
2c 2c

ai(m-2ky+p+cv
+1; 2% +
2c

n

e(Piam-2k)z Z

S ' —-ia(m-2kK)+p+cv
()i (—ia(m-2k +p+cy ™t ,—+2Fj+1( i

j=0 (n_j)! 2c ‘
—ia(m-2Kk) +p+cv —ia(m-2K)+p+cv —ia(m-2Kk) +p+cv
LV +1, ..., +1; e2°%|]| -
2c 2c 2c
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2

[uflJ n
2‘”“*( rg)(mmodZ— 1 (1-¢*°?) nlesch’(c2) Z ( Z)[e(‘”b(“‘zs’)zz ! (-1i 2™

2 s=0 =0 (n-p!
1 p+bu-29+cv p+bu-2s)+cv
(p+bUu-29+cv) " joFj ,
2c 2c
v p+b(u—23)+0v+1’ p+b(u—23)+CV+1; 22|, p-bu-29)2
2c 2c

p-bu-2s)+cv p-bu-29+cv

2¢c " 2¢

>,

j=0 (n_ J)'

D2 (p-bu-29+cy ;+sz+1(

p-bu-2s9)+cv p-bu-29+cv

Y C——; R ————— L] | N (1—e2°z)vn!cschv(cz)
2c 2c

n 1 ) ) '

Z (m)(U)[e(ai(m—zk)+p—b(u—25))zz (-1 27 (@i (m-2k) + p—b(u—23)+cv)"‘1
kJAs o (n—))!

s=0 =0

[ax’(m—Zk)+ p-bu-29+cv ai(m-2k)+p-bu-2s)+cv
j+20j+1 , ,

v,
2c 2c
ai(m-2k) +p-bu-2s)+cv ai(m-2k)+p-bu-2s)+cv
+1, ..., +1; %7+
2c 2c
) n 1 S )
e“‘am%ﬂmb(u_zsnzz — (- 2 (—iam-2Kk + p+bu-25+cn Tt
j=0 (n_J)!
—ai(m-2K) + p+bu-2s) +cv —ai(m-2Kk) + p+bu-2s) +cv
j+2Fj+1[ 1o Y
2c 2c
—ai(m-2k) + p+bu-2s)+cv —ai(m-2K) +p+bu-2s) +cv
+1, ..., +1; 27|+
2c 2c
n
elam20p b2z Y ()l 2 (—ia(m-2k) + p-bu-29+cv)
j=0 (n_J)!
—ai(m-2K) + p-bu-2s)+cv —ai(m-2k) + p-bu-2s)+cv
j+2Fj+l[ ) oeeey Y,
2c 2c
—ai(m-2k)+ p-bu-2s) +cv —ai(m-2K)+ p-bu-29) +cv
. +1, ..., > +1; 2°% |+
c c

n
@i (M-2K+p+b(u-29) 2 Z

j=0 (n_ J)'

(-1l 27 (@im-2K + p+bu-29 +cy) ' ?

3 eeey

2c 2c

ai(m-2k)+p+bu-2s)+cv ai(m-2k)+p+bu-2s) +cv
j+2Fj+1] '
ai(m-2Kk)+p+bu-2s)+cv
V; > +1, ..
c

ai(m-2k)+p+bu-2s)+cv
2c

+l;«z2”]]/;neN/\meN*/\UEN+
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Involving powers of sin, powers of tanh, exp and power
Involving z" e % sin™(a z)tanh"(c z) csch’(c z)
01.23.21.0587.01
fz” eP?sin"(az) tanh"(c2) csch’(cz) dz=
my/u-v n (=) (p+cuy it
u‘“-Vzv-me(P*C“)Z( m ][ u-v ]n!(l—mmodZ) 1-@u-v modZ)Z _
E T j=0 (n_ J)'
p+cu p+cu p+cu p+cu u-v
-+2F-+l( Ve U +1, ..., +1; —e2°2)+iu“’ 2"‘”‘( u-v )n! (1- (u—-v) mod2)
J J fuiihd
2c 2c 2c 2c 2
m-1 i ;
12 (MY 7 Camzirpronz oo (D (miam=2k) + p+cuy A —ia(m-2Kk+p+cu
Z -1 (k) e ? Z - j+2Fj+1]
k=0 =0 (n-j! 2c
—ia(m-2Kk)+p+cu —ia(m-2k)+p+cu —ia(m-2k)+p+cu
u +1, ..., +1; —e2°2]+
2c 2c 2c

) imr N
e(a»(n‘rz k)+p+cu) Z—T z :
=0 (n-p!

ia(m-2ky+p+cu ia(m-2k)+p+cu

u; +1, ...

2c ’ 2c

m _
2V‘me°“2(m]n!(1—mmod2) Z (—1)k(ukv)
2

k=0

p+c(—-2k+2u-v)

(-1 @i(m-2K) + p+cuy itz ia(m-2K)+p+cu
j+2 j+l( v

(PHe(=2ktu-v) z Z

|5 @v-1) [ n

p+c(—-2k+2u-v)
j+2 j+1[ 2¢ [IREEE] 2¢
p+c(—2k+2u-v)
2c

1 _6202] + (=1 (Pc(=2 k+u—v))zZ

p+c(2k+v) p+c(2k+v)
u; +1

p+c(2k+v)
j+2j+1 2¢ RN 2c y Uy 2c

%] [ ev-)

2c
ia(m-2k)+p+cu
P +1; _c2cz) +
2c
1) (p+c(=2k+2u—v) Itz
j=0 (n_j)!
p+c(-2k+2u-v)
u; +1, ...,
2c
n (-1 (p+c@k+v) Ttz
j=0 (n_j)!
+Cc(2k+V)
. IO7+1; —ezu] +
2c

(egﬁ-cuz ov-m Z (_1)k( I’:) Z (_1)i (ui_v)[e(z‘a(rrFZk)erﬂ:(2i+uv))z

k=0 i=0

()i (~ia(m-2K) + p+c(=2i+2u—v) "tz

n
JZ; (n- !

—ia(m-2Kk) + p+c(-2i+2u-v)

—ia(m-2K + p+c(-2i+2u-v)

2c
—ia(m-2K + p+c(-2i+2u-v)

j+2Fj+1( 1 oeees

+1, ...,

U
2c

—ia(m-2Kk + p+c(-2i+2u-v)

+1; €%+

2c

2c
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n (-1 (mia(m-2K) + p+c2i+v) A

(- l)u—v @(—5' a(m-2Kk)+p-c(-2i+u-v)) z Z
i=0

—ia(m-2Kk + p+c2i+v)

(n-j!

—ia(m-2Kk + p+c2i+v)

j+2Fj+l( v

2c
—ia(m-2Kk) +p+ci+v)
+1
2c

e | 5 ev-)

uz-% m (u-v
QV-m CUZE n!Z(—l)k(k) Z (—1)( i )

k=0 i=0

2c

—ia(m-2K +p+c(2i+V)
, 5 +1; _ezch +
c

[e(ai (M=2K)+p+c(-2i+u-v)) z

n (-1 @i(m-2K +p+c(-2i+2u—-v) "t

i=0

(n-j!
ia(m-2k +p+c(-2i+2u-v) ia(m-2k +p+c(-2i+2u-v)
j+2 j+1( 2c ) oeeey e , U

ia(m-2K) + p+c(-2i+2u-v)
+1

ia(m-2K + p+c(-2i+2u-v) 1 oo

2c

+

2c

n (-1)) @i (m-2K + p+c@i+v) A

(1) @1 (M-2K)+p-c(-2i+u-v))z Z
i=0

ia(m-2Kk + p+ci+v)

ia(m-2k + p+ci+v)

j+2Fj+1

(n—j)!

. ia(m-2k + p+ci+v)

e Ve

ia(m-2Kk +p+ci+v)

g ey

2c

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

Involving z" e % cos™(az)tanh"(c z) csch’(c z)

01.23.21.0588.01

fz” eP?cosM(az) tanh"(c 2) csch'(c2) d z ==

)

jUV ov-m L(preuwz (

n!(1—mmod2)(1—(u—v)mod2)z

2c T 2c

+1 —@2”]]/;neN/\meN"/\ueZ/\uzv/\veN+

N (=) (p+cuy it

j=0 (n_j)!
p+cu p+cu p+cu p+cu u-v
j+2Fj+1( U +1, ..., +1; —e2°2)+i““’2"‘m( u-v )n!(l—(u—v) mod 2)
2c 2c 2c 2c >
m-1 i H
[Zzlj m e(—ta(wzknpwu)zzn“(_w (—ia(m-2K)+ p+cu) 2] e —-ia(m-2Kk) +p+cu
K 0 20 j+1 2 L]
k=0 j=0 (n-p! ¢
—ia(m-2k)+p+cu —ia(m-2k)+p+cu —ia(m-2k)+p+cu
; +1; —e2°?| +

» Uy

2c

2c

2c
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n N (ai(m— -1 n- ; _
e(aé(m—Zk)+p+cu)zZ( Dl @i(m 2k)+_p+CU) z j+2I:M(u'cl(m 2k)+p+cuw’
i (n-j! 2c
ia(m-2k)+p+cu ia(m-2k)+p+cu ia(m-2k)+p+cu
U +1, ..., +1; _e2cz) +
2cC 2c 2c
m [ ev-) n (Dl (p+c(-2k+2u—v) A
2v—mecuz( m )n!(l—mmodZ) Z (_1)k(U—V) e(p+C(_2k+u_V))ZZ p
2 k=0 K j=0 (n_j)!
p+c(—2k+2u-v) p+c(—2k+2u-v) p+c(-2k+2u-v)
j+2Fj+1[ Ve U +1,..,
2c 2c 2c
_ _ n (—1)i =11 n-j
p+c( 2k+2u v) +1; _6261]+(_1)u—ve(P—c(—2k+u—V))z ( 1) (p+C(2|(+V)) Z iv2Fisa
2c j=0 (n_J)'
+c(2k+v) +c(k+v) +Cc(2k+Vv) +c(2k+v)
[p P U P +l,...,p—+1; —ezcz] + Uz 2v"mn)
2c 2c 2c 2c
2] (o) i - .
ZZ: (m) 2 Z (_1)i(u.—v) e(—s‘a(m—zk)+p+c(—2i+u—v>)zzn:(_l)] (mia(mM-2K + p+c(-2i+2u—v) ' 2"
L ! 20 (n-)!
—ia(m-2K) + p+c(-2i+2u-v) —ia(m-2Kk)+ p+c(-2i+2u-v)
j+2Fj+l( ) oeeey , U
2c 2c
—ia(m-2Kk) + p+c(-2i+2u-v) —ia(m-2Kk + p+c(-2i+2u-v)
+1, .., +1; —e®°% |+
2c 2c
. ) Sl
(_1)u—v e(—ia(m—zk)+p—c(—2i+u—v))zi (_1)J (_E a(m_ 2k) tp+ C(ZI + V)) z
j=0 (n_j)!
—ia(m-2Kk) + p+ci+Vv) —ia(m-2Kk + p+ci+vV)
j+2Fj+l( y eeey , U
2c 2c
—ia(m-2Kk + p+cRi+v) i1 —ia(m-2K) +p+c(2i+v) 129 4 vem gouz g
2¢c n 2c '
2] [Bevy) (@i - e
ZZ: (m) 2 Z (_1)i(u.—v) e(a[_(m_zmpw(_zw_v))zZ“:(—l)‘ @i(Mm-2K +p+c(-2i+2u-v) 2
o LK i=0 I i—0 QRN

» U

ia(m-2k +p+c(-2i+2u-v) ia(m-2k +p+c(-2i+2u-v)
j+2 j+l( 2c FIEERY] 2c

ia(m-2Kk)+p+c(-2i+2u-v)
P +1; —e2? |+

iam-2K + p+c(-2i+2u-v)
+1

e 2
Ty . _ . -j-1 -
(_1)u—v f(ai(m—zk)+p—c(—2i+u—v))ZZ ( 1) (al (m 2k) L C(ZI + V)) zZ _+2|:_+1
& (n-)! Y
ia(m-2Kk +p+ci+v) ia(m-2k +p+ci+v) ia(m-2Kk +p+ci+v)
U +

2c 2c 2c

iamM_2lk L Nnee(?in \\
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Involving sin, coth, exp and power
Involving z" €P* sin(a z) coth(c z) csch”(c z)
01.23.21.0589.01
fz“ eP?sin(az) coth(cz) csch’(c2) dz ==
1 _ n (=) ¥ (—ia+ p+cy) it —ia+p+cy —ia+p+cy
—ie°%(1- %) csch’(c2) ! _éﬂ%pﬂz . ,-+2Fj+l( ,
2 — (n—j) 2c 2c
j=0
—i —i n (1)l 2 (i -1
vl ua+p+CV+1,m’ ia+ p+cv+1;€202)+€(_Cﬂ,a+p)zz( ! (ua+.p+cv)
2c 2c 20 n-7!
ia+p+cv ia+p+cy ia+p+cv ia+p+cy
2 j+1( VAL ——— 1, ————— + 1 @202)-
2c 2c 2c 2c
} n (-2 (—-ia+ p+c(v+2)iTt —ia+p+c(v+2) —ia+p+c(v+2)
e(c—sa+p)zz . 2 j+1( ey
20 (n-)! 2c 2c
—-ia+p+c(v+2) —ia+p+c(v+2)
v+1; +1, ..., +1; 2°Z)+
2c 2c
n (1)l 2 (i -1 ; ;
e(cﬂ,“p)zz( DA GGa+p+c(v+2) . j+l(na+ p+c(v+2)’ ia+p+c(v+2)
20 (n=j! 2c 2c
ia+p+c(v+2) ia+p+c(v+2)
v+l ——M —+1,..,, ——+1; ezcz) ineN
2c 2c

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

Involving z" e % sin™(a z) coth"(c z) csch’(c z)

01.23.21.0590.01

fz" eP?sinM(az) coth’(c2) csch’(c2) dz =

L (M u n (-1 (prcu+v) it
2™ (1 202" [T]n!(l—mmodZ) ePZ[E](l—umodz)Z( f 2 (prery)
2

2 ico (n=)!
p+cu+v) p+cu+v) p+cUu+v) p+cUu+v)
j+2 j+1( LU+, +1,...,—+1;e2°2)+
2c 2c 2c 2c
u-1
li(U) (p_c(u_ZS))ZZ”:(—l)J 27 (p+c@2s+y) Tt (p+c(25+v) p+c(2s+v)
e N j+2Fj1 y e ,
P pary (n-j)! e 2¢ 2¢c
u+v, pre@s+y +1, ..., pre@s+y +1 e2°2)+e(p*°(”’25”2
2c 2c
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p+c(-2s+2u+v)

N (-1 Y (p+c(-2s+2u+v) it P+C(-25+2U+V)
- j+2F1+1( Y ey , U+v,
=0 (n—)! 2¢ 2¢
+C(-2S+2U+V) +C(-2S+2U+V) y
P +1, ..., P +1; ezcz) (:sch“”(cz)+2‘m‘“(1—e2°2)u
2c 2c
[leJ my | ime u N (-1)i Zvi(—ia(m-2K + p+cu+v) 't
n! Z(_l)k(k) e 2 e(p—ia(m—zk))z[E)(l_umodz)z :
k=0 2 j=0 n-p!
—ia(m-2K)+p+c(u+v) —ia(m-2K + p+cu+v)
j+2Fj+1{ ey , U+v,
2c 2cC
—ia(m-2K) + p+c(u+v) —ia(m-2K) + p+c(u+v)
+1, ..., + 1 e2°?| +
2c 2c
=] u n (-1 27 (—ia(m-2K) + p+c@s+v) It
Z( ) @(—s’a(m—zk)+p—c(u—23))zz
= ° = (n-j)!
—ia(m-2Kk) + p+c(2s+v) —ia(m-2Kk) + p+c(2s+v)
j+2Fj+1( ,U+v;
2c 2c
—ia(m-2Kk) + p+c(2s+v) —ia(m-2K) + p+c(2s+v)
+1, ..., + 1 e2°?| +
2c 2c
Co 1
g(—ia(nFZk)+p+c(u—25))ZZn: D' (-ia(mM-2Kk + p+c(-25+2uU+v))
j=0 (n_j)!
—ia(m-2Kk) + p+c(-2s+2u+v) —ia(m-2Kk) + p+c(-2s+2u+v)
j+2Fj+l( [IERES) ’
2c 2c
—ia(m-2K) + p+c(-2s+2u+v)
u+v; +1, ...,
2c
—ia(mM-2K)+p+c(-2s+2u+v)
P +l;e2°2) +
2c
. u N (—1)l 2 @im-2k + p+rcu+r) it
e—%smﬂ e(aé(m—2k)+p>2[u](l—umodZ)Z( ) @i )_ pre+v
E j=0 (n_J)!
ia(m-2Kk) +p+cu+v) ia(m-2k +p+c(u+v)
j+2Fj+1[ Ve ,u+v;
2c 2c
ia(m-2K)+p+cu+v) ia(m-2K)+p+cu+v)
P +1, ..., P +1; 27|+
2c 2c
N (-1)iZvi(@im-2K+p+c@s+v) T

i=0

Zzl ( U) g(at(nFZka—c(u—Zs))zZ
(n—p!
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ia(m-2Kk) + p+c(2s+v) ia(m-2K + p+c(2s+v)
j+2 j+l( yutv,;
2c 2c
ia(m-2Kk + p+c(2s+v) ia(m-2Kk) + p+c(2s+v)
+1, ..., +1; 27|+
2c 2c
i i . _ _ -j-1
@(ai(m—Zk)+p+C(U—23))Zi( D2 @i(m-2K +p+c(-2s+2u+v)) e
_ j+27j+1
j=0 (n_J)!
[ia(m—Zk)+p+c(—Zs+2u+v) ia(m-2Kk + p+c(-2s+2u+v)
,Uu+v;
2c 2c
ia(m-2k) + p+c(-2s+2u+v) 1 ia(m-2K + p+c(-2s+2u+v) 1
+1, ..., +1;
2c 2c

ezcz)] csch™’(c2 ;neNAmeNt AueN?

Involving cos, coth, exp and power

Involving z" € * cos(a z) coth(c z) csch”(c z)

01.23.21.0591.01

1 ) _ n (-1l 2" (—ia+p+cy) it
fz" eP?cos(az) coth(cz) csch’(cz) dz == —Eecz(l—ezcz) CSChV(CZ)n![e('C_‘a+p)ZZ P

j=0 (n_J)'
—ia+p+cv —ia+p+cv —-ia+p+cy —-ia+p+cv
j+2 j+1( v+ 1 +1,..., ——+1; e2°2)+
2c 2c 2c 2c
n (1) 2 -j-1 ; ;
e(cﬂ,“p)zz( DA GGa+p+c(v+2) . j+1(na+ p+c(2+v), ia+ p+C(2+V),v+1;
20 (n=)! 2c 2c
; ; n(—1)i 2 -i-1
ia+ p+C(2+V)+1,..., ia+ p+c(2+v)+1;BZCZ)+E(_MMD)ZZ( DI Ga+p+cy)
2c 2c i (n=)!
ia+p+cv ia+p+cv ia+p+cv ia+p+cv
,—+2Fj+1( v+l — 1, ., —+ 1 ezcz)+
2c 2c 2c 2c
Ciarpz (-l Y (-ia+ p+c(v+2)7it —ia+p+c2+v) —ia+p+c+v)
oo p)zz : j+2 i+1( )
P (n-j! 2c 2c
—ia+p+c2+v) —ia+p+c2+v)
v+1; +1, ..., +1 ezcz) ineN
2c 2c

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

Involving z" e % cos™(a z) coth"(c z) csch’(c 2)
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01.23.21.0592.01

fz” ePZcos™(az) coth”(cz) csch’(c2) dz ==

N (-1 2 (p+cu+ )Tt

L(m u
2‘”“1(1—e2°2)u+ [m]n!(l—mmodZ) epz[g](l—umodZ)Z
2

2 j=0 (n_j)!
p+cu+v) p+cu+v) p+cUu+v) p+cUu+v)
2 j+1( LU+, +1,...,7+1;e2°2)+
2c 2c 2c 2c
ex u n (-1 2 (p+c@s+v) it p+C(2s+v) pP+C(2S+V)
Z e(p—C(U—ZS))ZZ - F
s 0 j+2Fj+1 2¢ [RER]
s=0 j=0 (n-p!
u+v; w +1, ..., LZSM +1; @2C2)+@(P+C(U—2'S))Z
2c 2c
n (-1 27 (p+c(-2s+2u+ )it (p+c(—25+2u+v) p+c(-25+2U+v)
o0 (n=)! et 2c 2c
+C(—-2S+2U+V) +C(-2s+2u+v)
u+v; P +1, ..., P +1 eZcz) csch™(c2) +
2cC 2c
=] u n (-1l 2 (—ia(m-2K + p+cu+y) it
o-m-u (1_62cz)“+"n! Z (m) e(pia(wzk))z( " ](1—umod Z)Z
k > . n-j!
k=0 2 i=0 (=1
—ia(m-2K +p+cUu+v) —ia(m-2K)+p+c(u+v)
j+2Fj+1[ ooy , U+v;
2c 2c
—ia(m-2K + p+cu+v) —ia(m-2K +p+cu+v)
+1, ..., +1; %°% |+
2c 2c
n o (_1\i Nj ; _ -j-1
e(ai(m—Zk)+p)z(l:)(l_umodz)z( 2 (@i(m 2k)-+ p+cu+v)
E j=0 (n_J)!
ia(m-2K +p+cUu+v) ia(m-2K +p+cUu+v)
j+2Fj+l( yoeees , U+v;
2c 2c
ia(m-2K)+p+c(u+v) ia(m-2K)+p+c(u+v)
P +1, ..., P +1; e%2
2cC 2c
& P
22: (u) @(—ia(wzk)+p—c(u—25))zzn: D! 2 (-ia(m-2k + p+c(2s+V))
e i=0 (n-p!
—ia(m-2K) + p+c(2s+v) —ia(m-2K) + p+c(2s+v)
j+2Fj+1[ yoeees , U+v;
2c 2c
—ia(m-2K + p+c(2s+v) —ia(m-2Kk) + p+c(2s+v)
5 +1, ..., 5 +1; 2°% |+
c c

n (-1l Z¥i(—ia(m-2K) + p+c(-2s+2u+v) 7t

e(—s‘a(m—Z k)+p+c(u—23))zz :
j=0 (n- J) !
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—ia(m-2K) +p+c(-2s+2u+v) —ia(m-2K) +p+c(-2s+2u+v)
j+2Fj+1 [REET] ’
2c 2c
—ia(m-2k) + p+c(-2s+2u+v)
u+v; > +1, ..,
c

—ia(m-2K + p+c(-2s+2u+v)
+1; ezcz) +

2c
2 21 ai
ZZ: u @(ab_(wzmpw(uis))zz”:(—1)Jz”1(m(m—2k)+p+c(25+v)) e
s Y j+2Fj+1
s=0 =0 (n—p!
[ia(m—Zk)+p+c(25+v) ia(m-2Kk) +p+c(2s+v)
,U+v;

2c 2c

ia(m-2Kk + p+c(2s+v) ia(m-2K + p+c(2s+v)
+1, ..., + 1 e?°?| +
2c 2c
—_1 (a5 (m— _ -i-1
e(ai(m—Zk)+p+c(u—25))zZn:( D2 @i(m-2k) + p+c(-2s+2u+v))
j=0 (n_j)!
ia(m-2K) + p+c(-2s+2u+v) ia(m-2K) + p+c(-2s+2u+v)
j+2Fj+1 1oees !
2c 2c
ia(m-2Kk) + p+c(-2s+2u+v)
u+v; 5 +1,...,
c

ia(m-2K) + p+c(-2s+2u+v)
2c

+1 eZCZ)J csch™(c2/ineNAmeN  AueNt

Definite integration

For thedirect function itself

01.23.21.0013.01
7.(2

f tesch(t) dt == —
0 4

01.23.21.0014.01

oo 703
f 2 csch(t) dt = 9
0 2

01.23.21.0015.01
7T4

f t3 esch(t) dt == —
8

0

Involving the direct function

01.23.21.0016.01
2

0 /8
f te tcsch(t) dt = —
12

0
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01.23.21.0017.01

oo 3
f t? ¢~ cschit) dit == €
0 2

01.23.21.0018.01
7T4

f 3 et esch(t) dt == —
120

0

Summation

Finite summation
01.23.23.0002.01

nl ) ink 5
chch [—+z) =n?csch®(nz) /; neN*
k=0 n

01.23.23.0003.01

n z z

chch(—) == coth(—) —coth(z) /;neN
— 2k 2n+1

k=0

Infinite summation

01.23.23.0001.01

icsch(kz) z 1 [1—1(2] log(2)
—_ 0 — M

ok 12 6

Products

Finite products

01.23.24.0001.01

n-1 ink
ncsch[— + z] =211 esch(n2) /; ne N*
k=0 n

Representations through more general functions

Through hypergeometric functions

01.23.26.0029.01
2 i1z iz i1z iz 1
csch(z) = — 3F2(1, - —1l-— —+1 —1)— -
z T T T Ve V4

Brychkov Yu.A. (2005)
01.23.26.0001.01

csch(z) == #
ZOFl(; g; I)
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Through Meijer G

Classical casesfor the direct function itself

01.23.26.0002.01

JZ

2Vr &Y-%] 1.9)

csch(2) =

Generalized casesfor thedirect function itself

01.23.26.0003.01
i

Ve a2 ] o)

2'2

csch(z) =

Through other functions
Involving Bessel functions
01.23.26.0004.01
csch(z) ==
=L J%(u' 2)
01.23.26.0005.01
csch(z) ==
VE 1@
01.23.26.0006.01
csch(z) =

"7“ Y_%(;z 2

I nvolving Jacobi functions

01.23.26.0007.01

csch(z) == ————
cd(g -iz|0)

01.23.26.0008.01

csch(@) = —————
cn(g -iz|0)

01.23.26.0009.01
mi

csch(z) == —icn| — -z

2

Y

01.23.26.0010.01
csch(z) = cs(z| 1)

01.23.26.0011.01

Vs
csch(z) ==idC(E—n'Z 0)
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01.23.26.0012.01

i
csch(z) = —i dn(? -z

Y

01.23.26.0013.01
csch(z) == ids(i z| 0)

01.23.26.0014.01
csch(z) == ds(z| 1)

01.23.26.0015.01

%)

01.23.26.0016.01

/e
csch(2) ==12nc(5—zzz

cscth(z) = ————
o5 -2[1)

01.23.26.0017.01

2
csch(z) == -

i
nd(% - 2| 1)
01.23.26.0018.01

csch(z) == ins(i z| 0)

01.23.26.0019.01

csch(z) ==
sc(z| 1)

01.23.26.0020.01

csch(z) ==

sd(z| 1)
01.23.26.0021.01

csch(z) == ————
sd@@z| 0)

01.23.26.0022.01

csch(z) = ————
sn(iz| 0)

Involving Mathieu functions

01.23.26.0023.01
i

csch(Va 7= ———
Se(a, 0,i2)
01.23.26.0024.01
iva
esch(Va )=~ ———
Cel(a, 0,i2)

I nvolving some hyper geometric-type functions

01.23.26.0025.01

iCl-i2)Ti2)

cschinz)== —
Vs
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01.23.26.0026.01

. ’ 2
i z
n

Viz H 12
2

csch(z) ==

01.23.26.0027.01

N [2 1
CSC == _—
PN VzL.@

01.23.26.0028.01

csch(z)
csching) == —— —
Up_1(cosh(2))

Representations through equivalent functions

With inverse function
01.23.27.0001.01
csch(csch™(2)) == 2
01.23.27.0002.02

Ve T Ve Ve
h(csch() =2/, —— < | — (I =-—/\R sO) (I =—-/\R 20)
csch ™ (csoh() = 2/; - < m(z)<2\/ m(2) 2/\ a2 <0|\/[Im@ 2/\ &2

01.23.27.0070.01

3 3
csch™ (csch(2) = i — 2/: —?ﬂ <Im@) < —g\/lm(z ::—?ﬂ/\Re(z) <0\/Im@ = —%/\Re(z) >0

01.23.27.0071.01
3 3
csch Yesch(2) = i — 2/ g <Im@) < 7” \/ Im@ = g /\Re =<0\/Im2 = ?ﬂ /\Re@ =0
01.23.27.0072.01
csch™(esch(2) == (DX (z- i K) /;
(kn— g <Im@ <xk+ g\/lm(z) = kn - g/\Re(z) <0\/Im@ =rk+ g /\Re@ = O)/\kel

01.23.27.0003.01
csch™t(csch(2)) ==

-2 | me_L], 2 ) |1 Im@| wi | me_L], 2 )
=Dt = 2((1+(—1) 22 x )9(—Re(z))—1)(z+mb——J—?(1+(—1) ~ 22 x )9(—Re(z)))

01.23.27.0073.01

D i 2] g 2 ez f\Rew =0

2Im2)+x

(—1){ 27 J(z—m‘[z'";(%J) True

csch™Y(csch(2) =

With related functions

Involving exp



http: //functions.wolfram.com

239

01.23.27.0004.01

csch(z) =
e“—e

-z
01.23.27.0005.01
@Z
csch(z) ==

e??-1

Involving sin

01.23.27.0006.01

l
csch(z) ==

sin(i 2)

01.23.27.0007.01

csch(i 2) == — —
sin(2)

Involving cos

01.23.27.0008.01

14
csch(z) == —

ke .
cos(i -i2
01.23.27.0009.01

csch(z) = - ———
cos(iz+ g)

01.23.27.0010.01

JZ

csch(z) = fIim@)| <n
Z  1-cos2i2)
01.23.27.0011.01

iv2
csch@=-— /:0<Im@ <7

V1-cos2i2)

01.23.27.0012.01

iv2 |- 2] 2}
csth(@ = — (=Dt - (1 - (1 +(=Dl=
V1-cos2i2)

01.23.27.0013.01

1
csch(z) = Iim@2)] <n
1 - cos(i 2)

01.23.27.0014.01

csch(z) = v (_1)l‘m;ﬁJ (1 - (1 + (_1)“‘$H‘T

1-cos(i 2)

01.23.27.0015.01

csch(2) = /i Im(2)] < i
z - 2
cos¥(iz)—1
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01.23.27.0016.01

\/? [Im(z) 1J (1_ [1+ (_1)““(2) 1J+[7Imﬂ7} 2z-nri

csch(@)== —— (-Dl= "2 ERE n ZJ)H(Re(Z)))/;— > eN*
zV cost(iz) -1 g

01.23.27.0017.01
2

cos2iz)-1

csch?(2) =

01.23.27.0018.01

o 1
csch®(z)== ————
co(iz) -1

Involving tan

01.23.27.0019.01
i(t?(2) +1)
2
csch(z) = .
Zi
2tan(7)
01.23.27.0020.01
iVtanXiz) +1

cseh(z) == ——— /1 IIm(2)] < z
tan(i 2) 2

01.23.27.0021.01

i \' 2 i m(2) m(z) 2)
csch(z) == ll:# (_31_){I : )+%J (1 - (1 + Hﬂ'%%H-?-%J) 9(—Re(z)))
an(i z

01.23.27.0022.01
tanf(i2) + 1
csch’(z) == - —————
tan’(i 2)
I nvolving cot

01.23.27.0023.01
. 2 E
i zz(cot ( L ) + 1)
Zcot(%z)

01.23.27.0024.01

1 bs
csch(2) == z f - —cot2iz)—1 /; Im@)| < E/\Re(z) +0

01.23.27.0025.01

Im 1 1 Im(2 Im2 1

z
csch(z) = —— \ —cot?(iz) - 1 (—1){T*EJ (1—(1+(—1){E*TH‘ E zJ)e(—Re(z))) /iRe(2) £ 0
zZ

01.23.27.0026.01

csch(z) == ——— YV 1+cot?(i2) /;0<|Im@)|<n
z
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01.23.27.0027.01
csch(2) == —iV cot?(i2)+1 /;0<Im@) <n
01.23.27.0028.01

Im(2) Im2) Im(2)

csch(z) == i \ 1+ cot(i 2) (—1){‘TJ (1 - (1 +(= 1){TH‘TJ) G(Re(z)))

01.23.27.0029.01
csch’(2) = —cot3(i 2) — 1
Involving csc
01.23.27.0030.01
csch(z) == i csc(i 2)
01.23.27.0031.01
csch(i z) == —i csc(2)
Involving sec

01.23.27.0032.01

T
csch(z ::iseo(——iz)
2

01.23.27.0033.01

T
csch(2) == —isec(— +liz)
2

01.23.27.0034.01

V-2 sec(i 2)

csch(2) = /i Im(2)] < g

z Vsec2(iz) -1

01.23.27.0035.01
1 sec(i 2)
csch(@==z | — ———— /;Re(® +0
v 1-secX(i2)
01.23.27.0036.01

sec?(i 2)

csch’(2) == —————
1-—sec?(i 2)

Involving sinh

01.23.27.0037.01

1
csch(z) ==

sinh(2)
Involving cosh
01.23.27.0038.01

h(Z) == —
e cosh(’; - z)
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01.23.27.0039.01

L
nNz) = ——
e cosh(%t + z)

01.23.27.0040.01
V2

V1-cosh(22

01.23.27.0041.01

csch(z) == -

iv2 |-m2) l
esch(z) == ——— (-1l = (1-(1+(—1)

Vv 1-cosh(22)
01.23.27.0042.01

1
csch(2) = Im@)| <x

1 - cosh?(2)

01.23.27.0043.01

! - |
csch() == ——— (-l = (1—(1+(—1)

1- coshz(z)

01.23.27.0044.01

e

1 s
csch(2) = /i Im(2)] < >

z 2
cosh“(2) -1

01.23.27.0045.01

\/; (_1)““#*3

esch@= ——[1- (1 + (—1){

zv coshz(z) -1
01.23.27.0046.01

cseh’(z) == —————
coshz(z) -1

Involving tanh

01.23.27.0047.01
1- tanhz(g)
csch(z) == m
2
01.23.27.0048.01

1- tanhz(z)

csch(z) = —— /; [Im(2)] < i
tanh(2) 2

01.23.27.0049.01

Vi- tanhz(z)

Imz 1
csch(z) == —— (_1)L 3 (1_ (1+ (_1)[

tanh(2)

/;0<Im@<n

Imz 1

s 2

Im 1
mo 1
n 2

Im(z)J+|i Im(2)

n T

Im(z)J+[_m_n
Ed

n

J+l-

o

Im 1

ki

J) 9(—Re(z)))

Re(z)))

2z-mi

J)9(Re(z))) -

ZJ) (- Re(z)))
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01.23.27.0050.01

, 1 - tanh?(2)
csch’(z) == ————
tanh?(2)

I nvolving coth

01.23.27.0051.01
cothz(f) -1
2
csch(z) = ————
2coth(§)
01.23.27.0052.01

csch(2) ==\ coth’(2) — 1 /; Im(2)| < g /\Re@>0

01.23.27.0053.01
/ 1
csch(z) == ; zV cothz(z) -1 /;lm(2)| < g/\ Re(z) + 0

01.23.27.0054.01

Z oot R |3 me)e|- e
csch(2) == coth(@ -1 (-1t = "2 (1— (1+ (=Dl = T 2 )6(—Re(z))) /iRe(2#0
z
01.23.27.0055.01
cschz(z) == cothz(z) -1
Involving sech
01.23.27.0056.01

ni
csch(z) == —i sech[? - )

01.23.27.0057.01

i
csch(z) == zzsech(; + z)

01.23.27.0058.01

\/? sech(2)

csch(z) = /;Re(2 #0
1-sech?(2)

01.23.27.0059.01

sech’(z
csch?(2) = @
1-sech’(2)
01.23.27.0060.01
csch?(2) (cschz(z) +2)

cschz(z) + sechz(z) =
csch?(2) + 1

01.23.27.0061.01
csch?(2) — sech(2) == 4 csch?(22)
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01.23.27.0062.01

i2v2 csch(22)
csch(z) +isech(z) == ———

csch(z— %)

01.23.27.0063.01

i2v2 csch(22)
csch(z) —isech(z) == - ——————

csch(z+ %)
01.23.27.0064.01
csch(z) + sech(z) == 2 e* csch(2 2)

01.23.27.0065.01
csch(z) — sech(z) == 2 e *csch(2 2)

01.23.27.0066.01

b? (b
1-— cosh[z +tanh [—)) csch(22)
a? a

acsch(z) + bsech(z) == 2a

01.23.27.0067.01

ni
csch(? + z) = —i sech(2)

01.23.27.0068.01

i
csch[? - z) = —i sech(2)

Involving trigonometric and hyperbolic functions

01.23.27.0069.01
csch?(2) + sech?(2) == 4 coth(2 2) csch(2 2)

Inequalities

01.23.29.0001.01

X)
csch(x) > /ix>0AxeR

History

The function csch is encountered often in mathematics and the natural sciences.
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