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Notations
Traditional name

Cosecant

Traditional notation

csc(2)

Mathematica StandardForm notation

Csc[z]

Primary definition

01.10.02.0001.01
1 2i

Specific values

Specialized values

01.10.03.0001.01
csc(rm =& /;me”Z

01.10.03.0002.01
1
CSC(ﬂ[E + m)) =-D)"/imez

Values at fixed points

01.10.03.0003.01
cso(0) = &

01.10.03.0004.01

SO

01.10.03.0005.01

w(lﬂ_z) =(z7-162+16),
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01.10.03.0006.01

SER

01.10.03.0007.01
csc(ﬂ) 4\3/?
)=
(Hﬁ)\? ~14iV3 +(-i+V3)V-1-iV3
01.10.03.0008.01

csc(g): (2323672 +967-64)

01.10.03.0009.01

7'(') 2 (_1)11/18
(9 -1+ (=129
01.10.03.0010.01

csc(g): [2(2+v2)

01.10.03.0011.01

oo 2| =7 -82 48,

01.10.03.0012.01
cso(f):ﬂ
8 —1+-1
01.10.03.0013.01
csc(%)::(%\/g 14-42iV3 )/
(V2 ((+V3)(V2-846 V3 —20VT |V 1444 V7 +3VE +2(vT +iVE )V 14-iVT -3V +
(-i+V3)V2B+2i VT +6v2L (14—i\/_—3\/ﬁ)2/3)—475/6\/3 2—612\/?)

01.10.03.0014.01

T -
s =)= (272 - 507 + 1127 - 64|
01.10.03.0015.01
C$(7T) 2(-1¥4
7 14 (-1¥
01.10.03.0016.01

o£3)-

01.10.03.0017.01

oA - 2
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01.10.03.0018.01

@C(g) (257 -202+16),"

01.10.03.0019.01

e B

\3/—§i(—i+«/§) —\3/§i(i+«/§)
01.10.03.0020.01

2n 1
csc(?) =(232°-367'+967 - 64),
01.10.03.0021.01
csc( Zn) 2(-1)1%18
9 —1+(-1)*°
01.10.03.0022.01

{3)- e

01.10.03.0023.01

£
(24\3/m)/[475/6\3/2—6m/§ +\3/7[2(\3/m+\/7i—\/ﬁ)i\3/14+,z\/7+3\/ﬁ .
aNT NV 14-iVT -3V2L +(i+V3 )V 28+2iV7 +6vV2L (14—iﬁ—3M)2/3))

01.10.03.0024.01

2
550(7”):: (z 7z6—5624+11222—64);1

01.10.03.0025.01
CSC( 2 ﬂ) 2(- 1)11/14
7 —1+ (D%

01.10.03.0026.01

01.10.03.0027.01
n) 2
[3 V3
01.10.03.0028.01

ol

2+\/7

01.10.03.0029.01

w(%”) (z7-87+8)
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01.10.03.0030.01

csc(sﬂ) 2(-1)7®
8) _14(-1%

01.10.03.0032.01

()= (@52 207 +10))

01.10.03.0033.01

01.10.03.0034.01

5nx -1
Q@(E) =(z7-167+16),

01.10.03.0035.01
3n
cs:(7)==(24\/37—21&\/?)/(475/6\/31—3i\/§ AT N 14+iVT +3V20 -
2/3 3 2/3 3
2i(14-iV7 -3V21) V28+2iV7 +6v21 +V3 (14+iV7 +3V21) V28-2iV7 —6v2L -
2/3
iN 28-2iV7 —6v21 (14+i\/7+3\/21) +2\/7(i+\/§)\3/14—i\/7—3\/21 i]

01.10.03.0036.01
3n

53{7) (£72-567+11272 - 64);"
01.10.03.0037.01
Cs:( 3 7{) 2 (_ 1)13/14
7 —1+(-1)%
01.10.03.0038.01
CSC(47T) 4
o)

(u‘+\/§) 3 —%;z(—w\/?) +(—i+\/§) 3 %:z(;zm/?)

01.10.03.0039.01

4n -
csz(?) —(z32-367+967-64),
01.10.03.0040.01
csc( 47r) 2(=1)tns
9/ —1+(-1%
01.10.03.0041.01

-
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01.10.03.0042.01

) |

(i(+V3)J -3i(-i+V3) +(-i+V3) J 3i(i+V3)

01.10.03.0043.01
S5r -
Q%(?) - (z32-367+967-64),

01.10.03.0044.01

01.10.03.0045.01
4n
csn{7)=(2437-21;;«/?)/(475/6«/31—3¢\/§ +ANT N 144iVT +3V21 -
2/3 3 2/3 3
2i(14-iV7 -3V21) V28+2iV7 +6v21 +V3 (14+iV7 +3V21) V28-2iV7 —6v2l -
2/3
iN28-2iV7 —6v21 (14+m/7+3«/21) +2\/7(i+\/§)\3/14—i\/7—3\/21 E')

01.10.03.0046.01

4
@C(%r): (272-567+1127-64),

01.10.03.0047.01

01.10.03.0049.01

E&{Z—:) —(zZ2-162+16),

01.10.03.0050.01

01.10.03.0051.01
3r

o =)= (@57 - 202+ 19

01.10.03.0052.01

=

2+\/?

01.10.03.0053.01

51 _
w:[?] =(z7-87+ 8)3l
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01.10.03.0054.01
C$[S;T] 2v-1
8 1+ \A/j
01.10.03.0055.01
3/ V3

01.10.03.0056.01

o ) o T 5 R 71
aNT N 14-iVT -3V2L +(i+V3)V 28+2i V7 +62L (14—&«/7—3@)”))

01.10.03.0058.01

5
wc[—ﬂ): (z72-567+1122-64),"
-

01.10.03.0059.01
Csc[sn] 2(-1)%¥4
7 1+ (-1)%7
01.10.03.0060.01
3
o{5)- 7
4
01.10.03.0061.01
csc{7ﬂ) 20
)=
\3/—§u'(—n'+x/§) —\3/§zz(i+x/§)
01.10.03.0062.01

7
csc(?”):: (z32-367+9%7-64)

01.10.03.0063.01
CSC(77T) 2(-1)%18
9 1+(-1)%°
01.10.03.0064.01

4r 2
cso(_) 24—
5 V5
01.10.03.0065.01

&(4?”): (257 -202+16),"
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01.10.03.0066.01

01.10.03.0067.01
of2) i)
(V2 (64 V3)(Vas-84iv3 ~2ivT V14w VT +avar +2(V7 +iv20 )V 14-iV7 -3V +
(-i+V3)V 28+2iVT +6v2L (14—i«/_—3ﬁ)2/3)—475/6m)
01.10.03.0088.01

6
wc(;)z (z 7z6—5sz4+11222—64)g1

01.10.03.0069.01
w{en) 2(-1)¥
7)1+ (-)Y

01.10.03.0070.01

csc(%):: [2(2+V2)

01.10.03.0071.01

csc(%) =(z z“—822+8);l

01.10.03.0072.01

csc( 7 n) 2(-1)%8
8 1+ (-1)%
01.10.03.0073.01

«(5)- -

(u’+\/§)\/3 -1+iV3 +(—i+\/§) Y -1-iV3

01.10.03.0074.01

8 _
csc(?ﬂ)zz (z32-362+962-64) "

01.10.03.0075.01
CSC(Sn) 2(-1)718
9 1+(=-1)7°

01.10.03.0076.01

SERG

01.10.03.0077.01

e =)=V +vE

12
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01.10.03.0078.01
11n _
csc{—) ~(z2-167+16),
12
01.10.03.0079.01
CSC(r) == 6o

01.10.03.0080.01
137  —
Cm(z) == —2 2 + \/?

01.10.03.0081.01

13
csc(—ﬂ) ~ (7162 +16);"

12

01.10.03.0082.01
1n
csc(—) ~-1-45

01.10.03.0083.01

cs({lOﬂ) av2
o)
(+VB)V-1+iV3 +(-i+V3)V-1-iV3
01.10.03.0084.01

10
w{?ﬂ)z (z322-367+962-64),

01.10.03.0085.01
CSC( 1071) 2(-1)718
9 1+(-17°
01.10.03.0086.01

zm(gg):— 2(2+V2)

01.10.03.0087.01

@c(g?”) (78248

01.10.03.0088.01
e ) - 2V
8 1+ (-1%*
01.10.03.0089.01
wc(?)::—[m\? 14-42iV3 )/
(V2 ((+V3)(V2-846 V3 ~20VT |V 1444 VT +3VE +2(VT +iVE )V 14-iVT -3V +
(—i+x/§)\3/28+2zz«/?+ex/ﬁ (14—i«/_—3x/ﬁ)2/3)_475/6\72_6u'«/§)

01.10.03.0090.01

8
csc(;) (72 -567+11272 - 64);"
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01.10.03.0091.01
csc(8ﬂ) 2(-1)%
7 1+ (=17
01.10.03.0092.01

of )

01.10.03.0093.01

61 2
wC(—) S P
5 V5

01.10.03.0094.01

O\ (252 202+ 16)"
e{ =)= )

5

01.10.03.0095.01
Csc(lln) 2i
° - 1 1
\3/—5i(—i+\/§) —\3/5z(z'+«/§)
01.10.03.0096.01

11
CSC(T”) (£32-367+9%2 - 64);"

01.10.03.0097.01
CSC( 1177) 2(-1)18
9 1+(=1)%°
01.10.03.0098.01

-

01.10.03.0099.01

f2)-
_(24\/3 14—4212\/3)/(475/6\3/2—6%/? +x3/7(2(\/3 28-84iV3 +\/7i_\/z)i\714+i\/7+3m +
aNT N 14-iVT -3V2L +(i+V3)V 28+2iV7 +6v2L (14-¢«/7—3«/Z)2/3))

01.10.03.0100.01

9 -
csc(7) (£72-567+1127 - 64);'
01.10.03.0101.01
csc(gn) 2(-1)¥
7 1+(-1¥
01.10.03.0102.01

)i e
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01.10.03.0103.01
[4ﬂ) 2
3 V3
01.10.03.0104.01

)

2+\/§

01.10.03.0105.01

11rx -
[3{?) (z7-82+8)

01.10.03.0106.01

1rx 2v-1
&(?):_E

01.10.03.0107.01

01.10.03.0108.01

7
csc(—ﬂ) = (257 -202+16),

5

01.10.03.0109.01

e ) =v7 E

12

01.10.03.0110.01
17n -
w{—):: (z2-162+16),
12
01.10.03.0111.01
107
CSC(T)::—(M\? 7—21ix/§)/(475/6\/3 1-3iV3 +4V7 \ 14+iV7 +3V21 -
2/3 3 2/3 3
2i(14-iV7 -3V21) V28+2iV7 +6v21 +V3 (14+iV7 +3V21) Vo8- 2iv7 —6v2l -
2/3
iN28-2iV7 —6vV2L (14+iV7 +3V21) +2«/7(i+\/§)\3/14-zz«/7-3«/21 zz]

01.10.03.0112.01
107

CSC(T) —(z72-567+1127 - 64);
01.10.03.0113.01
CSC(lOﬂ) 2V -1
7 1+4v-1
01.10.03.0114.01
csc( 1371) 4
—~|=

((+V3)J-3i(-i+V3) +(-i+V3) J 3i(i+V3)
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01.10.03.0115.01

13
csc{Tn): (232-367+962-64),

01.10.03.0116.01
CSC(lS:T) 2V -1
9 1+v-1
01.10.03.0117.01
3
)
2
01.10.03.0118.01

2] 4

((+V3) I -3i(-i+V3) +(-i+V3) I 2i(i+V3)

01.10.03.0119.01

14 -1
csc{—) (z32-367+967 - 64),
9

01.10.03.0120.01
w{mn) 2(-1)te
9 ~1+ (-1
01.10.03.0121.01
1irn
csc(T):_[zmjg 7-21&«/?)/(475/6\/3 1-3iV3 +4«/7\714+¢«/7+3 21 -
2/3 3 2/3 3
2i(14-iV7 -3V21) V28+2iV7 +6v21 +V3 (14+iV7 +3vV21) Vo8- 2iv7 —6v2l -
2/3
iN28-2iV7 —6v21 (14+iV7 +3vV21) +2«/7(i+\/§)\3/14—¢«/7—3«/21 i)

01.10.03.0122.01

1
csc(Tﬂ): (272 -567+1127 -64),

01.10.03.0123.01

Csc(llﬂ) 2(-1)1¥14
7)) 1ene?

01.10.03.0124.01

01.10.03.0126.01

RC
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01.10.03.0127.01

o2

2+\/§

01.10.03.0128.01
137 -
cs:(—) =(z7-87+ 8)2l
8
01.10.03.0129.01
CSC( 1371) 2(-1"8
8 ~1+(-1)%
01.10.03.0130.01
@[SH) 2
3) va
01.10.03.0131.01

SHARSC

01.10.03.0132.01

e
-(24\/3 14-421‘@)/(475/6\/32-6”«/? +\3/7(2(\/3 28-84iV3 +\/7i—\/Z)i\3/14+i\/7+3\/Z +

aVT N 14-iVT -3V2T +(i+\/§)\3/28+2m/7+6x/ﬁ (14—N7—3«/Z)2/3])

01.10.03.0133.01

12n -1
csc(T) =(z72-567'+1127 - 64),
01.10.03.0134.01
rsc( 127r) 2 (-1t
7 —1+ (-1
01.10.03.0135.01

ofZ)-n

01.10.03.0136.01
usc{lﬁﬂ) 2i
9 - 1 1
\3/—5u'(—i+x/§) —\3/5i(i+x/§)
01.10.03.0137.01

16
&(Tn) (z32-367+9%7-64),

01.10.03.0138.01

CSC(lGﬂ) 2(-1)1¥18
9 /) _1icpw
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01.10.03.0139.01

On 2
rm(—) S P
5 V5

01.10.03.0140.01

7\ (252 202+ 16"
e{ =)= )

5

01.10.03.0141.01

o)

01.10.03.0142.01

csc(BTﬂ)::—(zmjs 14—42@@)/
(«3/?((Hx/?)(328—84i«/? —212\/7)\3/14+if\/7+3\/z +2(«/7+L7«/Z)\714—m/——3x/ﬁ +

(—Lv+w/§)\728+2u'«/7+6«/ﬁ (14—ﬁﬁ—3ﬁ)2/3)—475/6d3 2—6&'\/?]

01.10.03.0143.01

13
CSO(T”) (72 -567+1127 - 64"

01.10.03.0144.01
csc( 13n) 2(-1¥
7 ~1+ (=17
01.10.03.0145.01
157

— |=-,2(2+V2)
8
01.10.03.0146.01
157 _
" |=(z2-82+8),
8
01.10.03.0147.01
157 2(-1)°8
8 “1+v-1

01.10.03.0148.01
CSC(l?ﬂ) 4Nz
o)
(+V3)V-1+iV3 +(-i+V3)V-1-iV3
01.10.03.0149.01

17
CSC(TJT): (z322-367+962-64),

01.10.03.0150.01

CSC(l?ﬂ) 2(-1)ts
9 ) 1
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01.10.03.0151.01
197
f )15
01.10.03.0152.01
23n | —
&(E) == —2 2 + \/?
01.10.03.0153.01

23n ) =
csc(E) =(z7'-167+16),

01.10.03.0154.01

CSC(2m) == &

01.10.03.0155.01

ca{%):=4/[\/[8—\/[2[\/[2{ 2(17-V17) +6x/?—\/34(17—x/?) +8\/2(17+x/?) +34]]+

V7 - [ 2(17- V17 ) +15])]]

01.10.03.0156.01

w{;—o):zz+\/§+,/ 154645

csc(%”) can be expressed using only sgquare roots if n € Z and mis a product of a power of 2 and distinct Fermat
primes{3, 5, 17, 257, ...}.

Values at infinities

01.10.03.0157.01

CSC(i 0) == 0

01.10.03.0158.01

CcSC(—io0) == 0

01.10.03.0159.01
CSC(c0) == ¢,

General characteristics

Domain and analyticity

csc(2) is an analytical function of zwhich is defined in the whole complex z-plane with the exception of countably
many pointsz=kn /; ke Z.

01.10.04.0001.01
Z—CsC(2) :: C—C

Symmetries and periodicities

Parity
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csc(2) isan odd function.

01.10.04.0002.01

CS6(~2) = —Cs0()

Mirror symmetry

01.10.04.0003.01
CSC(2) == CSC(2)

Periodicity
€sC(2) isaperiodic function with period 27 .

01.10.04.0010.01

CSC(z+ 2 1) == €sc(2)

01.10.04.0004.01
CcsC(z+2nm)=csc(z) /;me Z

01.10.04.0005.01
csc(z+m) = (-1)Mcse(z) /; me Z
Poles and essential singularities

The function csc(2) has an infinite set of singular points:
a) ==k /; k € Z are the simple poles with residues (- 1)¥;
b) z== oo isan essentia singular point.

01.10.04.0006.01
Sing (csc(2) = {{{r k, 1} /; k€ Z}, {0, oo}}

01.10.04.0007.01
res,(csc(2) (mk) = (-1* ke Z

Branch points

The function csc(2) does not have branch points.

01.10.04.0008.01

BP(csc(2)) == {}

Branch cuts

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

01.10.04.0009.01
BCx(cs0(2) = |}

Series representations

Generalized power series

Expansionsat z==
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For the function itself
01.10.06.0023.01
CSC(2) o CSC(Z) — COt (Zg) CSC(20) (Z - 20)+3csc<20)[lcos(2z0)csc2(z0)+ )(z 202+ ... [ (2> %)
01.10.06.0024.01

CS0(2) ox €50(Zp) — 0Ot (29) CSC(Z) (2~ 20)+3csc(20)( cos(229) c5C%(20) + )(z 2)° +0(2- 2)°)

01.10.06.0025.01
kel
et & (DT

g & S(J> [(;z cot(?) + 1)1 (,z cot(%) - 1) — 2 (i cot(zg) + 1)! (i cot(zy) — 1)] 2 75)

01.10.06.0026.01

Jcomarmmo2jfeiaz)  (rm-k
cso S+ (k+1 m-2j -
csc(2) == (ZO)Z o+ (k+ )ZZ TS Ty s( +( J)Zo] (2-2)

m=0 j=0

01.10.06.0027.01
CSC(2) o« €sC(2p) (1 + Oz - 29))

Expansionsat z==0

For the function itself

01.10.06.0001.02

1 z 728
CSC(D)oc —+—+—+.../; (2> 0)
z 6 360

01.10.06.0028.01
1 z 78

CSC(d) « — + =+ — + O(2)
z 6 360

01.10.06.0002.01
1 00 ( 1)k—1 2 (22k 1_ ) BZk szfl
=+ 1<
Z 2k)!

01.10.06.0003.02

1 z o2

o —+—+
CS0(2) o — + (2)
Expansionsat z== =

For the function itself

01.10.06.0004.02

1 72 5 n
csc(z)oc1+—(z——) +—(z——) +
2 2 24 2
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01.10.06.0029.01

1 72 5 bid
CSC(Z)ocl+—(Z— —) +—(z— —)
2 2 24 2

01.10.06.0005.01

© (=1 m\2k T
o) =) E2k(z— E) /i |z— -

01.10.06.0006.02

oD o 1+ o[(z_ gf]

g-series
01.10.06.0007.01
cs0(2) = ~2i ) " /g = &
k=1
Dirichlet series

01.10.06.0008.01

0

csc(2) == —Zie"ZZeZ“k /:1m(2) > 0

k=0

01.10.06.0009.01

oS(2) = 2i €2 ) e 21 /1 Im(@) < 0
k=0
Asymptotic series expansions

01.10.06.0010.01

Cse(2) o —2i €' ? 1Fo(1; ; €27%) /; Im(2) > OA (|2 - o)
01.10.06.0011.01

csc(2) o« —2i €2 (1+ 0(e?*?)) /; Im(2) > 0A (12 > o)
01.10.06.0012.01

CSC(2) o< 2i e % 1Fo(1; 5 €277 /; 1m(2) < 0A (17 - o)
01.10.06.0013.01

CcSC(2) o« 2i e 2 (1+ O 2'%)) /; Im(2) < O A (17 > o)
01.10.06.0014.01

€SC(2) oc €sc(2) /; Im(2) ==0A (|2 - o)
01.10.06.0015.01

csc(2) « —2ie'? /; (2 ei¢oo)/\0< p<nm
01.10.06.0016.01

cse(2) o< 2i e P2 (Z—> eﬁ¢oo)/\—ﬂ<¢<0
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01.10.06.0030.01
2ie”? —g<ag2<0
CC(2) < —2ie'? O<ag@ <n /i(2d - o)
csc(z  True

Other series representations

01.10.06.0017.01

z
—¢Z
n

1 o0 _1k
csc(z)==—+222 v
z  HZ2 R

01.10.06.0018.01
1 z& (-1 z
D) = —+ = ) L-¢zZ
z g/ =7Zkz-nk) =«
k#0

01.10.06.0019.01
©  (=D¢z z

csc(2) = —¢Z
2z
01.10.06.0020.01
S L(2K) (Z)2K
log(zc = —(—) ;
gzes@) =), ——|~| fld<n

k=1

01.10.06.0021.01

) 1 z
@)= ) [i-e¢Z
k=—co (Z— /s k)2 4
01.10.06.0022.01
o 1 z
cst3(2) == Z i —¢Z

k=—c0 (Z+ Vs k)z n

Integral representations

On the real axis
Of thedirect function
01.10.07.0001.01

1 po 1
csc(2) ::_f " dt/;0<Re(2) <7

mJo 24t

Product representations

01.10.08.0001.01
1o 72K
@ == |

Zk=17T2|(2—Z2
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01.10.08.0002.01

1. z
oSC(2) = = seo(—] il <1
zl;! 2k

Limit representations

01.10.09.0001.01

n k

. -1 z
csc(2) == ggpokin L—¢Z

—z-nk =«

Differential equations

Ordinary nonlinear differential equations

01.10.13.0001.01
W (@2? -wW@2* +W2? = 0/, W2) = cc(2)

Transformations

Transformations and argument simplifications

Argument involving basic arithmetic operations

01.10.16.0001.01

oSe(~2) == —Cse(2)

01.10.16.0002.01
(b csc@ab™Zm)
csc(a(b )™ = e /i2meZ

01.10.16.0003.01
V7 sz
o$7)-

Argument involving inver setrigonometric and hyperbolic functions

Involving sin™*

01.10.16.0004.01
. 1 1
cse(sin™ (2)) = —
z
01.10.16.0016.01
1, V2 2
i) ——

z7/1-V1-2
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01.10.16.0060.01

Zi(u'z+\/;)ﬁ

2§

(iz+ 1—22) -1

cscfi si n’l(z)) =

01.10.16.0061.01
a
2u’(iz+ V1-7 )

2a

e 7]

csc(asin(2) =

Involving cos™

01.10.16.0005.01

1
cso(cos 1(2) = ——
1-2

01.10.16.0017.01

ofporaf 2

01.10.16.0062.01

Zie”/z(ziz+ \/:)E

2i

cscli cos™H(2)) =

l—e”(iz+ 1—22)

01.10.16.0063.01

ian a
2ie 2 (IZZ+ V1-7 )
csc(acos (2) =

2a

eia”—(iz+ 1—22)

Involving tan™

01.10.16.0006.01

Vi+72
z

01.10.16.0064.01

csoftan(x, y)) = Xfﬂ'z

01.10.16.0018.01

oo rca) - Va2

z [1- 2
Z2+1
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01.10.16.0065.01

X+iy

2 X+Yy)

1 Ve
CSC(— tan~1(x, y)) =
2 —X+iy+\ X2 +y?
01.10.16.0066.01
2i(2+1)"
csfitan (@) =
(1-izf —(iz+1y

01.10.16.0067.01
2; X+iy )
[
csoitan i(x, y)) = ———

) 2i
[ X+ry ] _ l
v X2+y?
01.10.16.0068.01
2i(2+1)"
1-i22-@Gz+ 172

01.10.16.0069.01

csc(atan™(2) = -

a
Zi( X+iy ]
\ X+y?
_1 _
csc(atan™(x, y))_—‘ —
( X+iy ] 1
v X2+y?
Involving cot™

01.10.16.0007.01
1
csc(cot (@)= [1+— z
2

01.10.16.0019.01

1 1 27z
csc(—cot‘l(z)) = [— ————
2 ra

01.10.16.0070.01
i/2
2i (1 + i)

(i+Z)i (—H—Z)i
z 4

212(1+ %)wz

() -5

cscli cot™(2)) =

csc(acot (2) =
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Involving csc™t

01.10.16.0008.01
cse(cscH(2) =z

01.10.16.0020.01

1 1 V2 z
csc(—csc‘l(z)) S U S —
2 Z

01.10.16.0072.01

. 1 i
211[ 1—; +E]

2i

1 i
[ 1—; +E] -1

01.10.16.0073.01

a
. 1 i
ZE[ 1-; +2]

csci esci(2) =

csc(acse(2) =

Involving sec™t

01.10.16.0009.01

CSC(SEC_l(Z)) — £
vVZ-1

01.10.16.0021.01

1 V2z
ox{5 =)=

vz-1

01.10.16.0074.01

+

NI =

No| P

Zi@”/z[ 1-

]i
2i

T ' 1 i

@[ 1-; +E] -1

01.10.16.0075.01

csc(i sec(2) = -

N =

i

1 . .
Ziei(_ma[ ll—é +
a

csc(asec(2) = -

2

+

e—m’a{ 1-—

13
z

N+

.
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Involving sinh™
01.10.16.0076.01

Zi[z+m)i

2i

(z+ VZ+1 ) -1
01.10.16.0010.01
i
csc(i sinh () = — -
z
01.10.16.0022.01

! )ﬁ_@

Esinh’l(z)
zy VZ+1 -1

01.10.16.0077.01

2n’(z+m)m
(z+ \/Z)Zia— 1

cse(sinh™(2) =

cso(as nh‘l(z)) =

Involving cosh™!

01.10.16.0078.01

2i(z+Vz-1 \/z+1)i
(z+Vz-1 \/z+1)2i—1

01.10.16.0011.01

cscli cosh™(2)) = —

csc(cosh *(2) =

14
Vvz-1+vVz+1

01.10.16.0023.01

i iv2
CSB(E cosh (z)) = -

vz-1
01.10.16.0079.01
2i(z+Vz-1+Vz+1 )m
csc(acosh_l(z)) =

(z+Vz-1 \/z+1)2ﬁa—1

Involving tanh™*
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01.10.16.0080.01

. 2i(1-A)"
csc(tanh ™ (2)) = —

(1-2° - (z+12)
01.10.16.0012.01

i\ 1-2
cscfi tanh ™ *(2)) = — %

01.10.16.0024.01

Cg:(% tanh_l(z)) - — ﬂ

1

z -1
V1-2
01.10.16.0081.01
2i(1-2)2

csc(atanh_l(z)) =-

(1-2f3—(z+1)"2

Involving coth™t

01.10.16.0082.01

2i (1 - ;)UZ

(13 -(2-3)

01.10.16.0013.01

csc(coth (2)) =

1
cscli coth™ () == —i | 1~ >

z

01.10.16.0025.01

i 1
csc(— coth (z)) = |- —
2 Z

Involving csch™*
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01.10.16.0084.01

. 1 1
ZE[ 1+§ +;]

csc(csch_l(z)) =

01.10.16.0014.01
csc(i csch"l(z)) =—-iz

01.10.16.0026.01

i 1 ;
nsc(—csch (z))::— - —_—
2 zZ

01.10.16.0085.01

csca csch"l(z)) =

Involving sech™

01.10.16.0086.01

zzz[ 1.1 J1+4d +1]
z z z

2i
[/1-1 [141 +1J -1
z z z

01.10.16.0015.01

iz 1-2z
i sech™Y(2)) = — — I_
csc(msec (Z)) 1-zV 1+2z

01.10.16.0027.01

i 1 iv2z
csc(—sech (z))::— -
2 z iz

cs(sech™(2)) =

01.10.16.0087.01

NP~

ia
2&[/1—1 [1+ +l]
z z

csca sech"l(z)) =

N |~

2ia
[/l—l [1+ +1] -1
z z

Addition formulas
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01.10.16.0028.01

1
csc(a+ b) ==
cog(b) sin(a) + cos(a) sin(b)
01.10.16.0029.01
1

csc(a—b) ==

cog(b) sin(a) — cos(a) sin(b)

01.10.16.0030.01
2 cosh(b) sin(a) — 2i cos(a) sinh(b)

cosh(2b) — cos(2 a)

csc(@+ bi) ==

01.10.16.0031.01
2 cosh(b) sin(a) + 2 cos(a) sinh(b)

cosh(2b) — cos(2 a)

cso(@a—ib) =

Half-angle formulas

01.10.16.0032.02

vV 1-cos2)

01.10.16.0033.01

ofl)- T2

5 =—— /:|IRe(®| < 27

zV 1-cos(2)
01.10.16.0034.01
=)
2y V2 (-l R o] R
Cq:(—) = (l— (1+ (—1) 2n 2n )9(_Im(z)))
2/ \1-cos2)
Multiple arguments
Argument involving numeric multiples of variable

01.10.16.0035.01
1
Ccsc(22) = E Csc(2) sec(2)
01.10.16.0043.02
csc3(2)

C$(3Z = —
3cs?(9 - 4

Argument involving symbolic multiples of variable

01.10.16.0044.01

Csc(2)
csc(nz) == /ineN*

n-1
ZLEJ (_1)k ( -k +kn - l) 2-2k+n-1 2 k+n—l(z)

01.10.16.0036.01

n-1 7T|(
csc(n2) == 2“‘“@[— + z] ineN
k=0 n

z V2
r,sc(—) =—[/0<Re(®<27VRe(2==0AIM(2) > OVRe&2 =271 AIm(2 < O
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01.10.16.0037.01
csC(2)

C&(n Z) = -
Un-1(c0s(2))

Products, sums, and powers of the direct function

Products of the direct function

01.10.16.0045.01
2

cos(a-b)—cos(a+h)

cse(a) cse(b) ==

Productsinvolving thedirect function

01.10.16.0046.01

2
csc(@) sec(b) ==

sin(@a-b)+sin(a+b)

Sums of the direct function

01.10.16.0038.01
a+b a-b
csc(a) + csc(b) == 2 sin[T] COS(T) csc(a) csc(b)

01.10.16.0039.01
a-b a+b

csc(a) — cse(b) == —Zsin[T] COS(T) csc(a) csc(b)
Sumsinvolving the direct function

Involving other trigonometric functions

Involving sec

01.10.16.0047.01

cSC(2) +sec(?) = V2 cos(z - %) €sc(2) sec(2)

01.10.16.0048.01

cse(2) - sec(d) = V2 cos(z+ %) csc(2) sec(2)

01.10.16.0049.01

a-b n« a+b =«

csc(a) + sec(b) == 2cod —— — —J co — - —] csc(a) sec(b)
2 4 2 4

01.10.16.0050.01
7'(] a-b

a+b bis
csc(a) — sec(b) == ZCOS{— + —|[cod — + —) csc(a) sec(b)
2 4 2 4

01.10.16.0051.01

a? a
acsc(z) + bsec(z) ==2b [ 1+ - sin[z+ tan‘l[B)) csc(22)
b
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Involving hyperbolic functions

Involving csch

01.10.16.0052.01
_l(gn)

Ze 4 M%
csc(z) +icsch(z) == 2isin co csc(2) csch(z)
[ ] S[W ]

2

01.10.16.0053.01

[Zek:] S{Zezll(m)]
csc(2) —icsch(z) == -2isin co! csc(z) esch(z)
2 2

01.10.16.0054.01
1 1
csc(a) + i csch(b) == 26 sin(E (a-ti b)) 005(5 (a+b i)) csc(a) csch(b)
01.10.16.0055.01

1 1
csc(a) —icsch(b) == —2isi n(i (a+b i)) cos(g (a-i b)) csc(a) csch(b)

Involving sech

01.10.16.0056.01

_1(5,0 =z
Ze 4 Ve Ze 4 T

csc(2) + sech(z) == 2 cog - —|co — —|csc(2) sech(2)
vz o4 |va 4

01.10.16.0057.01

€1z 1 e 1Mz
csc(2) — sech(z) == 2 cog +—|co + — [ cse(2) sech(2)
vz 4 | vz 4
01.10.16.0058.01

1 1
csc(a) + sech(b) = 2005(5 (a-ib)— %] co E(a+ bi) - i—:) csc(a) sech(b)

01.10.16.0059.01

1 1
csc(a) — sech(b) = 2005{5 (a+bi)+ %) co E (a—ib)+ %) csc(a) sech(b)

Power s of the direct function

01.10.16.0040.01

2sec(2
CSCZ(Z) o ﬂ
sec(22) -1

Power sinvolving the direct function

01.10.16.0041.01

csc?(a) — csc?(b) == —csc?(a) csc?(b) sin(a— b) sin(a + b)
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01.10.16.0042.01

csc?(a) — sec?(b) == cos(a — b) cos(a + b) csc?(a) sec?(b)

Identities

Functional identities
01.10.17.0001.01
4csc?(22) (csc?(2) - 1) = csc(2)
01.10.17.0002.01

csc(zy) esct(z) — 2656%(21) (CSC2(21) + CCA(2p) — 2) €SC%(2 + 2p) CSCA(2p) + (CSCP(21) — CSCZ(Zz))Z cscf(z+2) =0

Complex characteristics

Real part

01.10.19.0001.01

2 cosh(y) sin(x)
Re(Ccse(X + i Y)) == — ————
cos(2 x) — cosh(2y)

01.10.19.0007.01
2 cosh(Im(2)) sin(Re(2))

o2 Re(2)) — cosh(21m(2))

Re(cso(2)) = -

Imaginary part

01.10.19.0002.01

2 cos(x) sinh(y)
Im(cse(X + i y)) = ——— 8
cos(2 X) — cosh(2y)

01.10.19.0008.01
2 cos(Re(2)) sinh(Im(2))

cos(2 Re(2)) — cosh(2 Im(2)

Absolute value

01.10.19.0003.01

V2
leso(x + i y)| =

\/ cosh(2y) — cos(2 X)

01.10.19.0009.01

V2
v cosh(21m(2)) — cos(2 Re(2))

Argument

01.10.19.0004.01
2 cosh(y) sin(x) 2 cos(x) sinh(y)

arg(csc(x + i y)) == tan~1| — ,
cos(2X) — cosh(2y) cos(2x) — cosh(2y)
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01.10.19.0005.01

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

Vs
arg(csc(X + i y)) == — sgn| — 1| - tan~*(cot(x) tanh
g(csc(X + i Y)) > sg [ S S Sp— o + ] (cot(x) tanh(y))

sgn(cos(2 X) — cosh(2 y)) i 2

01.10.19.0010.01

2 cosh(Im(2)) sin(Re(2)) 2 cos(Re(2)) sinh(Im(2)) ]

arg(cso(2)) == tan‘l[— ,
cos(2 Re(2)) — cosh(21m(2)) cos(2 Re(2)) — cosh(2 Im(2))

01.10.19.0011.01

arg(csc(2)) ==

1 ( sgn(cos(Re(2)) sinh(Im(2))) 1)[ sgn(cosh(Im(2)) sin(Re(2)))
N,

2" sgn(cos(2 Re(2)) — cosh(2 Im(2)))

+ + 1] — tan"(cot(Re(2)) tanh(Im(2)))
sgn(cos(2 Re(2)) — cosh(21m(2))) 2

Conjugate value

01.10.19.0006.01
1

cosh(y) sin(x) — i cos(x) sinh(y)

01.10.19.0012.01

1
~ cosh(Im(2)) SN(Re&(2)) — i cos(Re(2)) sinh(Im(2))

Signum value

01.10.19.0013.01

\/ cosh(2y) — cos(2 X)

sgn(csc(x + i y)) ==
V2 (cosh(y) sin(x) + i cos(X) sinh(y))

01.10.19.0014.01

v cosh(21m(2)) — cos(2 Re(2))

sgn(csc(2)) ==
V2 (cosh(Im(2)) sin(Re(2)) + i cos(Re(2)) sinh(Im(2)))

Differentiation

Low-order differentiation

01.10.20.0001.01

acse(2)
== —Cot(2) csc(2)
01.10.20.0002.01
82cse(zZ
22( ) == CC(2) (cot?(2) + csc?(2))
d

Symbolic differentiation

01.10.20.0003.01
a"csc(2) > (-t
=Dzt Yy ——————— (221 1) B 2 g < AneN?
oz ~k(k-n-1)!
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01.10.20.0006.01
"csc(2) n (—kk! ¥

P = (-p)™? é T [(z cot(g) + 1)k (i cot(g) - 1) — 2" (i cot(2) + 1) (i cot(z) — 1)) /ineN

01.10.20.0004.01

» |
ot

o"csc(2)
0z

o 15
= cso(2) 6n+(n+1)!z

k=0 j

J( i+n 2k (k- 2 )" csc(2) 7(k—-n)
s( +(k—2j)z] /ineN
K+ jtk=prin-K!

Il
o

01.10.20.0007.01

o"csc(2)

=i CSC(z)ZZ( 1)k( ) 2Kk SP (1-cot@ i /;neN

j=0 k=0

Victor Adamchik (2005)

Fractional integro-differentiation

01.10.20.0005.02

aaCSC(Z) o ( 1)k 1 (22k 1_ ) szZZk—ar—l

=FCop(z, ~1Z* 1+ Ld<nm
o Z r2k-ak

01.10.20.0008.01
7 —v=1

csc®(c2) = lim
Vo

(41og(2) + 2log(m) —log(—c2) + Y(-v) +y) —

ne l(( c2’ (€2 W( ) w“”( )] +2 ((—cz)" €™ w“”[— E)—W(E))
b 2n 2n

Integration

Indefinite integration

Involving only one direct function

01.10.21.0019.01
Iog(tan( % (b+a z)))

fcsc(b+az)dz::
a

01.10.21.0020.01
Iog(tan(%))

fcsc(az)clz::
a

01.10.21.0021.01

feme-iofn)

Involving onedirect function and elementary functions

Involving power function
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Involving power

Involving z"and linear arguments

01.10.21.0022.01
fzcsc(az+ b)dz=

1 1

~ ((b +a2)(log(1- e ®*22) —log(1 + &' ®*32)) — b Iog(tan(g (b+ az))) +1i (Lip(—e'®82) - Liz(e“b*az))))

a
01.10.21.0023.01

n

j=0 (n_ J)’

N w

) S ) 1 1 3 )
fz“csc(az)dz:: —2iédn! (-D)f 2 (zia)"‘lj+2Fj+1(£, P 1L, ..., E; eZ»az) /ineN
01.10.21.0024.01

az(log(1- e2?) — log(1 + €/2?)) + i (Liy(— e 2?) - Liy(e'2?))

fzcsc(az)dz::
2

01.10.21.0025.01
a2 (log(1 - e'3%) — log(1 + €37)) 22 + 2 @i (Liy(—e'@%) — Liy(e'2%)) z+ 2 (Liz(e' %) — Liz(—e3?
[ omtamzn AL €220l e) ) ke i)

ad
01.10.21.0026.01

1
Zesc@addz= —
8a*

(i(2a*Z -8ia’log(1-e*?%) 2 + 8a’ilog(1+ €'??) 2 + 24 8% Liy(e "% Z + 24 8% Liy(—€'??) Z — 48i aLis(e ' ?%) 2+
48aiLig(—e'®?) z—n* - 48Liy(e7 %) - 48 Liy(—e'?%)))
01.10.21.0027.01

fz“csc(az)dz::
10a®

(2a%iZ2 +10a*log(1 - e7*2%) 7' — 10a* log(1 + €@%) 2 + 40@% i Liy(e7*2%) 22 + 40 @ i Liy(—e'??) 2 + 120 8% Lig(e™*2?)
7 - 1208° Lig(-¢'??) Z - 240i aLis(e™*?%) z— 240i aLis(—e'??) z— i r° — 240 Lis(e™*??) + 240 Lig(—e'??))

Involving exponential function

Involving exp

Involving a®?

01.10.21.0028.01
2aPzeicz c—-iblog@ 3 iblog@ .
. : @2561

fabzcsc(cz)dz: - :
2c 2 2c

c—u‘blog(a)2 !

01.10.21.0029.01

2e0ria)z a-ib 3 ib
febzcsc(az)dz::— ) 1[ )

1 —— — £2»'az

2a 2 2a

a-ib
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01.10.21.0030.01
log(—1+e272%)

f@"'azcsc(az)dz::
a

01.10.21.0031.01

_ log(—1+ €%32)
d%co@azdz= —
a

Involving exponential function and a power function
Involving exp and power

Involving z" e ?

01.10.21.0032.01

fz” ePZesc(cz)dz=-2i n! £®+O2

n 1 o i —-ib+c —-ib+c —ib+c —-ib+c )
> —— DI b+io R L +1, ..., +1; %% ;neN
j:O(n—J)! 2c 2c 2c 2¢C

01.10.21.0033.01

_ 2i 7" _ N (-1)i 27~ (i g)Tit A _

fz"e"”csc(cz)dz:: - —zmzf“nzz . w2Fjaa(l 0 L 12, ., 2 e%%%) ineN
1+n 20 n—j!
01.10.21.0034.01
_ 7 Q (<2ic) A _
27 ex(cdz==2i n!| - +eP Y [ Fla(L o L 12, 262
(n+1)! = (h=)!

g-1 eZﬁC(k—q)Z (2 iC (q _ k))’j’l Zn—J
/ineNAgeN*

j=0 k=0 (n-p!

Arguments involving inverse trigonometric functions

Involving sin™*
01.10.21.0035.01
f cso(sin(2) dz == log(2)
01.10.21.0036.01
f csc(asin‘l(z)) dz=
a-1 3

1 A 1. o a+l 1 N .
_ (@x(a—l)sm (2 ((a+ 1) 2F1( Jl——— £2»asm (z)) +(@- 1) eZnsm (2 2Fl( J1— (3+ _); £2zasm (z))))
-1 2a 2a 2

a? 2 2a a

Involving cos™t
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01.10.21.0037.01

fcsc cos(2))dz=sin" Y2

01.10.21.0038.01

1 R
f csc(acos H(2) dz== (:z emics @
a’-1
((a+ 1) eiaCOS’l(Z) 2F1(—a_ 1, 1; E _ i eracos’l(Z)) (a-1 gx(a+2) cos1(2) |: (a+ 1
2a 2 2a 2a

Involving tan~!

01.10.21.0039.01

fcsc(tan‘l(z)) dz=log(2) - Iog(\/ Z+1 + 1) +VZ2+1

Involving cot™*

01.10.21.0040.01

I1+% z(\/ Z+1 z+ sinh"l(z))
2V Z2+1

f csc(cot™(2)) dz=

Involving csc™t

01.10.21.0041.01
2
f csc(eseH(2) dz== 5

Involving sec™t

01.10.21.0042.01

1
fcsc(sec’l(z))dz:: 1-— z
2

Arguments involving inverse hyperbolic functions

Involving sinh™*
01.10.21.0043.01
f csc(s nh’l(z)) dz=
i 3

l e~ 1z (( 1-i)e 2sinh1(2) ,F (E SR PR f; ers’nh’l(z))_(l_i) 2F1(
2 2 2 2 2

1 i

1 1 .
(3 + ) 2iacos” (z))))
2 a

L4 i g2isinh” 1(2)))
2 2 2
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01.10.21.0044.01
fcsc(asi nh'l(z)) dz==

a-i 3

J1—— L’ ez&asinh’l(z)) +(a—l')2|:l(ﬂ, 1 §+ i’ eZiasinh’l(Z))))
2a 2 2a 2a 2 2a

" (@x(a+d)sinh*1(z) ((a+ i) £25inh’1(z) 2F1(
a“+

Involving cosh™

01.10.21.0045.01

f csc(coslfl(z)) dz=

[_E _ f) oL oo™ (@ (izFl(E + f’ 1 E n E; ezmosh’l(z)) 4 p2Cos™'(@ 2F1(E _ i, 1 E _ i; ezxcosh’l(z)))
2 2 2 2 2 2 2 2 2 2

01.10.21.0046.01
f cscla cosh’l(z)) dz=

L (es'(aH)cosh‘l(Z) ((a_ i)ZFl( a2+ El 1; g_,_ i; eZdaoosh‘l(Z)) —(a+i) L2008 2F1(a_ ¢ 1: 3 i ezsaoosh‘l(z))))
a

a2+1 2a 2a’ ’E_Za'

Involving trigonometric functions

Involving sin

Involving sin(b z)

01.10.21.0047.01

_ iefcD2 c-b 3 b _ _ b+c b+3c .
fsn(bz)csc(cz)dz:: — |+ Fy| —, 1, — — —; € °?| + (b-0) €®P%,Fy| —, 1; ; @2ie? )
(b-c)(b+c) 2c 2 2c 2 2c

Involving power of sin

Involving sin™(b z)

01.10.21.0048.01

fsin'“(bz) cse(c2) dz=
) m1 M _ibm-2 —b(m-2 —b(m-2 ;
2" tanh!(¢"°%) (mmod 2 - 1) [ m] s iCZ\‘iJ( 1)5(’“) e M S)ZzFl(C T L R CZ)
m|— e - +
c 2 = S c-b(m-29

eib(rst)z—‘% 2F1(C+b(2n:25): 1 C+b(2”;25) +1 g2ic?

/imeN*
c+b(m-29

Involving cos
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Involving cos(b z)

01.10.21.0049.01

bz c-b 3 b _. , b+c b+3c _
fcos(bz) cse(c2)dz== — | (b+C) ,Fy 1 —— —; %% = (b-0) e? PR — 1; ; @?ic?
(b-0c)(b+c) 2c 2 2c 2c 2c
Involving power of cos
Involving cos™(b z)
01.10.21.0050.01
m-1
Zl‘mtanh"l(eﬁ'cz) (mmod2-1) (m . =] m
fcosm(bz) cse(C2) dz== [ m ]—Zl‘me‘cz Z ( )
c > Sils
e—s‘b(m—Zs)zzFl(C*b(le:ZS)’ 1: c—b<2rT:28) +1 £2£cz) eéb(m—Zs)zzFl(Cer(Zﬁ:ZS)l 1: c+b(2rTCF25> +1; gicz
+ /imeN*
c-b(m-29 c+b(m-29)
Involving trigonometric and a power functions
Involving sin and power
Involving z" sin(a+b z)
01.10.21.0051.01
fz“sjn(a+bz)csc(cz)dz::
. n . g c-b c-b c-b c-b ,
gtz D) (=ib+io T oF 1 +1, ..., +1; e25°%|| -
i (n=j! 2c 2c 2c 2c
o n : g b+c b+c b+c b+c _
iz DI Gb+ic) 2 oFg L1 +1, ..., — +1;2°?||/ineN
i (n—)! 2c 2c 2c 2c
01.10.21.0052.01
fz"sin(bz)csc(cz)dz::
, Lo D )l (brig T2 b+c  b+c b+c b+c }
—iet?n! e‘i(’”)“bzz 2 j+1[ e i +1, ..., — +1; e2‘°z]+
20 n=p! 2c 2c 2c 2c
i D (=Dl (=ib+ic) Tt -b+c  -b+c -b+c -b+c ,
——ibz . . 2icz .
ez oF L ey , 1 +1, ..., +1; ¢ /ineN
Z (n—j)! 12 '+1( 2c 2c 2c 2c ]

i=0

Involving powers of sin and power
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Involving z" sin™(b z)

01.10.21.0053.01

fz“ sin"(b2) csc(c2) dz ==
i m n 1 o ) 1 1 3 3 )
u'Zl_me‘CZ( m ]n!(mmodZ—l)Z—_(—l)' i (ic)-l-l,-QF,-ﬂ(—, v = L= —;62”2)—
2 2o (N—=D! 2 2 2 2
. \;"FTIJ m . imnr n . . i
i2tmefeznt 3 (—1)k( ) PN (1) 2 (bim-2K +ic)
k=0 K 2o (N=D!
c+b(-2k+m) c+b(-2k+m) c+b(-2k+m) c+b(-2k+m) )
j+2Fjs1 L +1, ., — 41 %07 4
2c 2c 2c 2c
it 51 C o - c-b(-2k+m)
ez ‘“”FZK)ZZ—_ (—1)i 2 (-y’b(m—Zk)+u’c)J1j+2Fj+1[—,
j=0 (n_J)! 2C
c-b(-2k+m) c-b(-2k+m) c-b(-2k+m) )
L +1,.., ————  + 14| ineNAMmeN?
2c 2c 2c
Involving cos and power
Involving z" cos(a+b z)
01.10.21.0054.01
fz"cos(a+bz)csc(cz)dz::
o n (-1l @ct+ib)y Tt b+c b+c b+c b+c ,
—u’e”a“‘c*b)zn!z . 2 j+l( . 1 +1, ..., —+1; ercz]_
i (n—)! 2c 2c 2c 2c
- N (-1iGc—ib)y A ~b+c  -b+c -b+c ~b+c _
zze*‘a“@*b)zn!z . J-+2FJ-+1[ N 1 +1, ..., +1; ezfcz) /ineN
i (n-p! 2c 2c 2c 2¢c
01.10.21.0055.01
fz" cos(bz) csc(cz)dz=
, D (=Di 2 (—ib+ig) —b+c -b+c -b+c —b+c ,
—ie'®*n! e"‘bzz - j+2 j+1[ R 1 +1, ..., +1; ez”cz)+
i (n=)! 2c 2c 2c 2c
=DM b it b+c  b+c b+c b+c ,
e‘bzz . 2 ,—+1[ — 1 +1, ..., —+1; ez‘”] /ineN
iz (n={! 2c 2c 2c 2c

Involving powers of cos and power

Involving z" cos™(b z)
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01.10.21.0056.01

fz” cos"(bz)cse(cz)dz=
- nl-m jicz m 1 1 1 3 3 2icz
i2lMe n!(mmod2 - 1)2 (N o e Y B i
2 i (n=p! 2 2 2
1 -1
jol-m giczp ( ) bs(m—Zk)z — (- 1)12" J(bp(m 2k)+uc)l
j= O(n_J)
c+b(-2k+m) c+b(-2k+m) c+b(-2k+m) c+b(-2k+m) )
j+2 ]+1 y ey 1 +1,.., — 2icz
2c 2c 2c
) n c-b(-2k+m)
wb“”k)zz (-1)i Y (—ib(m=-2K) +ic)~ J+2Fj+1[7
j=0 (n_J)' 2c
c-b(-2k+m) c-b(-2k+m c-b(-2k+m) .
L +1,.., ———— + 14| ineNAmeN?
2c 2cC 2c
Involving trigonometric and exponential functions
Involving sin and exp
Involving P * sin(b z)
01.10.21.0057.01
fepzsin(bz) csc(cz)dz=
(~ib+p) _b 1 ip. b 3 P 2 (ib+p) b 1 _ip.b 3 IR 2
ies € +p22|:1(1’ 2cT272¢ T2c 27200 @ CZ) € +p22F1(1’ 2672 2¢02c 27 2c0 ¢ CZ)
e _
—ib+ic+p ib+ic+p
01.10.21.0058.01
_ iez'jazzFl(l % %;ezmz) i|0g(l—e2‘icz)
f@‘(a’c’zsin(az)csc(cz)dz::z+ +
2a 2c
01.10.21.0059.01
. ) €—2£azl- a a . ﬁ|Og(1 _ 625‘02)
fe‘”a+°>zsn(az)csc(cz)dz== —z+ 2F1[1, ——1l-— ez‘cz)— SEAE——
2a c c

2c

Involving powers of sin and exp

Involving eP % sin™(b z)
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01.10.21.0060.01

Cm 2iMelictPz(mmod2-1) (M —-ip+Cc —ip+¢C 0
f@pzsm (bz)csc(cz)dz=i m |2F1 1 +1; et %% -
ic+p 7 2c 2c

[m_TlJ e(p+bs‘(m—23)) z—% 2Fl(b(m—ZS)—s' p+c’ 1: b(m-29)-i p+c T eZicz)
. lem icz s m 2c 2c
i27Met Z (-1 ( ) +
= s ic+p+bi(m-2s)
g”’Ter(p_gb(m_zg))zzFl( —i p—b(anFZS)H:’ : —i p—b(zrrCFZS)Jrc + 1; ezmz
/imeN”*
ic+p—-ib(m-29)
Involving cos and exp
Involving eP* cos(b z)
01.10.21.0061.01
1 .
fepzcos(bz) csc(c2) dz == 5(1—62”2) csc(C2)
(ib+p)z b 1_ip. b 3_ip. mz) (-ib+p)z ( _b 1 _fp._b 3 PP zm)
€ 2F1(1’ 2cT2 20T 20 ¢ € L i e R el
+
ib+ic+p —ib+ic+p
01.10.21.0062.01
) @25'az a a ' |Og(l—e2icz)
f@‘(a’c’zcos(az) csc(cz)dz=—-iz- ZFl(l, — 1+ ezm)+ SAE——
c c 2c
01.10.21.0063.01
. @—Ztaz a a . |Og(1_@25‘cz)
fe‘”a+°>zcos(az) csc(c)dz=—iz+ 2F1[1, ——1l-— ezwz)+ SEAEE——
2a c c 2c
Involving powers of cos and exp
Involving e”? cos™(b z)
01.10.21.0064.01
P2 melctPz rm c—ip Cc—ip ,
fepz cos(bz)csc(c2) dz= m |(mmod2 - 1)2;:1( 1 +1 Ezscz)_
p+ic 7 2c 2c
=] ePrbim-29)z £ (H prbm=29 . criptbm=29 . er’cz)
e ) 2 21 2c ) 4y 2¢ ]
i2vMetcz Z ( +
S \S p+ib(m-29+ic
P-ibm-29)2 1(” P‘EE”FZS)’ 1 & P—ziww +1; e2icz
/imeNT'

p-ib(m-29)+ic

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

Involving z" €?* sin(a+b z)csc(c z)
01.10.21.0065.01

fz“ ePZsin@+ bz csc(cz) dz== e taricib+Pz )

n(-1iGc—ib +p Tt c-b-ip c-b-ip c-b-ip
1; +1

Z 427 j+1

j=0 (n_j)!

e"a’f(“”b*p)zn'znl (Dl Gc+ib+p Tt

j=0 (n_j)!
c+b-ip c+b-ip c+b-ip c+b-ip ,
i+2Fj R +1,..., ————— +1: €% :neN
2c 2c 2c 2c

01.10.21.0066.01

c-b-ip
74.

1 e25cz _

2¢ 77 2¢ T 2c T 2¢

fz”epzsin(bz)csc(cz)clz::
scznl ewmmzz”:(—l)l' 2 (-ibsprig’™ 2 .1[—b—zzp+c cboip+e -boiprc
=0 (n-j! e 2c 2c 2c
DTIREE e _@(tmp)zzn:(—l)j b +prio’™  (b-iptc
ceny 5 , 0 j+2Fj+1 ) ey
c iz (n-p! 2c
b-ip+c b-ip+c b-ip+c 0
5 1 5 +1, ..., 5 +1 e %*[[/ineNAp+iar—-icAp-ia+—icC
c c c
01.10.21.0067.01
. s , n (-1 21 2ic) :
fz“e‘(b’c)zs'n(bz) csc(c2)dz= —— +e2‘°2n!z — w2Fjaa(l o 1,12, ., 202707 -
n+1 20 (n—=)!
, N (-1)i 271 2ib) b b b b ,
ez’bzn!z _ 2 i+l[_’ v = L —+1, L, -+ 1 ez‘”]/; nenN
— n-j! c c c c
j=0
01.10.21.0068.01
. 2 e DI Rig T _
fz" e ¢ Z2gnbzcs(c)dz=——— —n!ezmz — 2Pl L 12, ., 202707 -
n+1 20 n—j
L Aiin T b b b b .
nte2bzy — — — j+1[——, = Ll = 1 ez‘cz] ;ineN
S (- c c c c

Involving powers of sin, exp and power

Involving z" eP sin™(b z) csc(c 2)
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01.10.21.0069.01
fz“ ePZsin"(b2) csc(c2) dz==i 21"‘@("”9)2[

2
n

2

c-ip

m
m]n!(mmod2—1)

c—i c—i c—i
P coip. P

— (-1 2 (p+ig™ MFM(
j=0 (n_ J)

=]

i 21 M piCZ gy Z (_1)k(r:)

k=0

imn

e(bé (m-2Kk)+p) Z—T

n 1
j=0 (n_j)!
c—ip+b(-2k+m)
1; +1,..
2c
n 1
j=0 (n_j)!

c—ip-b(-2k+m)
1; +1

2c

. . c—-ip+b(-2k+m
DI 2T (bim-2k +p+ic it ,»+2F,~+1[ P

o . c—-ip-b(-2k+m)
()i (—ibm=-2K) + p+ic 7t J-+2Fj+1[ P

2c 2c

1, .., +1; ezm)—
2¢c

c—-ip+b(-2k+m)
2c

e Ve

c—ip+b(-2k+m)
+

1: g2icz +e”7m+(—n'b(m—2k>+p)z
2¢C

c—-ip-b(-2k+m)
e

2c

c—ip-b(-2k+m)
+

1; eZ‘CZ)] ineNAmenN*

2c 2c
Involving cos, exp and power
Involving z" e % cos(a+b z)csc(c z)
01.10.21.0070.01
fz“ ePZcosa+bz)cse(cz) dz = —ie taticibPZ )
n(-liGc—ib +p Tt c-b-ip c-b-ip c-b-ip c-b-ip ,
_ i2Fjen 1 +1, .., ———— + 1; %07 -
20 n—-! 2c 2c 2c 2c
no_Ni( : =i=1 n-j
Msa+(sc+sb+p)zmz( DiGic+ib+p z
j=0 (n_j)!
c+b-ip c+b-ip c+b-ip c+b-ip ,
i+2Fj 1; +1,..., —— +1,%%?|/;neN
2c 2c 2c 2c

01.10.21.0071.01

fz“ eP?cos(b2) csc(cz)dz=

no(—1)i 2 (i  -inl
_i@fczn![e(—ib+p)zz( 1) 27 (-ib+p+ic)

c-b-ip
j+2Fj+1[ EEERE)

c-b-ip 1 c-b-ip
2c 2c

+1,
2c

(-Diz¥i@b +p+icy

n-)!

j=0 (n_j)!
—b-3i n
c-b lp+1; er'cz +€(ib+p)zz
2c i
j=0
c+b-ip c+b—-ip c+b-ip
j+2Fj+l ) eeny 1; +
2c 2c 2c

c+b-ip )
L, — 41 ez’”z] ineN
2¢c
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01.10.21.0072.01

122”+1 n (=i Zvi(2ic)it .

e2iczp Z : aFa(l 0 1,12, .0, 2 62797 -
=0 (n_ ])'

fzn el (b-c)z cosbz csc(cz)dz= -
n+

, n (—1)i 2 @ib7It b b b b ‘
n’ez”’zn!z : 2 J+1( = Li—+1, ., —+ 1 ez‘cz)/; nenN
= (n=j! c ¢ c

01.10.21.0073.01
izt n (-1l 2 @2ig it

fz"e“'(b“)zcos(bz)csc(cz)dz:: - —in!ez"czz 2Pl 1,12, 26207 +
n+1 i (n-j!
L ik b b b b .
e TP 1 B N ez‘cz) sneN
= (- c c c c

Involving powers of cos, exp and power

Involving z" €”* cos™(b z) csc(c z)
01.10.21.0074.01

fz“ ePZcos™(bz)csc(c2) dz=i 21‘”‘@("”")2[

e

Jo(n_ )'

m
m]n!(mmodZ—l)
2
c—ip c—ip c—ip c—ip

D 2T (p+io T o ( L +1, ..., +1;e2"cz)—
R 2 2c 2c 2c

%]

ol-m yicz Z (rl?) i (M-2k+p)z
k=0
n

j=0

c—ip+b(-2k+m c—ip+b(-2k+m)
( l)lz” l(bu(m 2k)+p+nc) J+2Fi+1( > >
c c

(n-

c—ip+b(-2k+m) 1 c—-ip+b(-2k+m)
+

+1 eZtcz)+e(ib(m2k)+p)z

2c 2c
n o . c—-ip-b(-2k+m) c—-ip-b(-2k+m)
Z (-1 27 (=ib(m-2K +p+i0 | Fj P P
n-)! 2c 2c
j=0
c—-ip-b(-2k+m) c—-ip-b(-2k+m) )
1 5 +1, ..., 5 +1; ez‘cz) ineNAmeN*
c c

I nvolving functions of the direct function

Involving powers of the direct function

Involving powers of csc

Linear argument
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01.10.21.0075.01
v=1
cos(c2) csg’~X(c2) sn*(C2) 2 1 v+1 3
2 1( 5 cosz(CZ))

2’

fcscv(cz)dz:: -
c

01.10.21.0076.01

t
fcscz(cz)dz:: _ e

01.10.21.0077.01
fcscS(c ptre cot(cz) cse(c 2) + Iog(cos(%)) —log(si n(%))
2c

01.10.21.0078.01

cot(c2) (csc?(c 2) + 2)
fcsc“(cz)dz::— 3
c

01.10.21.0079.01

cot(c 2) esc(c 2) (2 esc?(c 2) + 3) + 3log(cos| %)) - 3log(s n(%))
f csc(c)dz=—

8c
01.10.21.0080.01
. cot(c2) (3csci(c2) + 4csc’(c2) + 8)
csc’(cadz==—-
f ©2 15¢

01.10.21.0081.01
, 15 (log(sin( %)) — log(cog( %))) - cot(c2) cse(c2) (8esci(c 2) + 10 ¢sc?(c 2) + 15)
fcsc (cadz== 8
c

01.10.21.0082.01
cot(c2) (5esc’(c2) + 6 esct(c2) + Besc?(c 2) + 16)

fcscs(cz)dz: -
35¢c
01.10.21.0159.01
cos(c2) cs™Y(c ) =L (1-n) sin?¥(c2)
fcsczn(cz)dz:— i ( X ineN*
c2n-1) =

(g B n)k
01.10.21.01604.,?1 2n cz cz COS(CZ)(%)n N csc2k(cz) (k- 1)!
fcsc2”+l(cz)tl2= S ( n )(Iog(sin(?)) - Iog(cos(—))) - /ineN

2 c@nh o (%)k

01.10.21.0161.01

csc?n-1
fcf”(cz)dz:——mS(CZ) 2

3
ZFl(l, 1-n,—-n; sinz(cz)) /ineN*t
c(2n-1) 2

01.10.21.0162.01
2n

f csMica)dz= % (tanh‘l(COS(c 2) - Iog(COS(%)) + IOQ(Si n(%))) - COS:: 2 zFl(%, n+1; g; cos’(c z)) /ineN
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01.10.21.0083.01
1 1

1 2cscz(cz)sinz(cz) (1
fcscz(cz)alz:: - F(Z (m—-2c2
[

|
01.10.21.0084.01
1 2 1
P S PR
L L = 4
cscz(c2) ccscz(c2) sinz(c2)

Involving products of the direct functions

01.10.21.0085.01

csc(b) (log(sin(a2)) — log(sin(b + a2)))
fcsc(b+ azcsc@az)dz==

a

01.10.21.0086.01

csc(b) (log(—sin(a2) — log(sin(b — a2)))
fcsc(b— azcsc@azdz==

a

Involving powers of products of the direct function

01.10.21.0087.01

294 (~cot’(c Z)) * Vesaca) csa2e2) tan(ca)

f\/ csc(cz)csc(2¢c2) dz=—
3¢ [ =2
\/ cos(2cz)+1

Involving rational functions of the direct function

|

Involving (a+ b csc(z)) ™"

01.10.21.0088.01

1 1 2b
fidz:— z- tan™?
a+bcsc(z) a b

2 _ 2

a+ btan(g)

Vb2 -&?

01.10.21.0089.01

1
[————az=
2

csc(c2)
cosz(c z

(a+bcsc(2)
cse(2) (b+asin() |acotmb?  2(b? - 2a?) csc(2) (b+asin(z))bt |+ btan(g)
_ an
@ (a+bes)? | PP-@ (0?2 - a2)¥ Jor—a

Involving (a+ b (:scz(z))_n

01.10.21.0090.01
1 1[ Vb l(\/a+b tan(z)]]
f T ar- tan
Vb

J>|oo
Alw
SN

] +z(a+b csc(z))]
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01.10.21.0091.01

1 1
f dz= (cos(22)a—a—2b)csch(2)
(a+b csacz(z))2 8a? (bcscX(2) + a)2

\/H(3a+2b)tan‘l(w](—cos(22)a+ a+2bh)
b absini22
2z(cos(2z)a—-a-2b)+ _
(a+b)*? a+b
Involving algebraic functions of the direct function
Involving (a+ b csc(c 2))?
01.10.21.0092.01
f csc(c2) (a+besec )P dz=
(a+bcsc(cz))ﬂ*1tan(cz) b(csc(cz) + 1) b-bcsc(cz) . [,8 . 11 542 a+bcsc(cz a+bcesc(cz)
- +1, =, = B+2 ,
bc(B+1) b-a a+b ! 2' 2 a+b a-b

01.10.21.0093.01

b-bcsc(cz
fcsc(cz)\/a+bcsc(cz) dz=|2i(csc(cz +1) #
\/ a+

1 b 1
[E[zisinh"l[ ——b \/a+bcsc(cz)] a;)—F[isinh"l[ - \/a+bcsc(cz)]
a+ a+

-b
1 b(csc(cz) +1)
tan(c2) / - c
a+b b-a

01.10.21.0094.01

o))

f csc(c2) 4
—_  —adZ==
Va+bcsc(c2)

i b(csc(cz) - 1) [ _1[ Vvb-a ] a+b]
- 2 Flisinh sec(cz)(sin(cz) + 1)
a+bcsc(cz Va+bcesc(cz) )| @~

m c b(sin(c2)+1)

b+asin(c2)

Involving ((a+ b cso(c 2)™”
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01.10.21.0095.01
a+bcsc(cz a+bcesc(cz)

1 11
fcsc(cz)((a+ bescc2) dz=-——— Fiing+1, -, —;nB+2 ,
bcing+1) 2 2 a+b a-b

\/b(csc(cz)+1) \/b—bcsc(cz) B ]
((@a+bcsc(c2))” sec(cz) (b + asin(cz))

b-a a+b

01.10.21.0096.01

f(‘sc(cz)\/ (a+ bcsc(cz))3 dz=

1
V2 cos(c2) (csc(c2) + 1)V (a+bescc2)® sin’(c)|-2b(b+asinc2) cotd(c2) —

b-bcsc(c2)
a+b

a+bcsc(cz) b(csc(cz) + 1) 1 a+bcsc(cz) a+b
(csc(cz)-1) | ———— |-8a | ————— (b—-a)E|sin +
a+b b-a a+b a-b
b(csc(cz) +1) 1 a+bcsc(cz) a+b
8ab / —— Fl|sin / +
b-a a+b a-b
b-bcsc(cz) a+b
V2 (3a%+b?) Vesolcn + 1 Flsin™ , - o dn(c2) /
a+

(3 cy cos(c2) Vcos2cz) +1 (sin(cz) + 1) (b+asin(c z))z)

01.10.21.0097.01

csc(c2)

S —; |
V (a+bcese(c2)®

b(csc(cz) +1) \/ b-bcsc(c2)

1
Z=—=— 2(a+bcsc(cz))3/2 i(a—b)\/
) b-a

a+b 1
—b]—F[u‘sjnhl[ /——b Va+ bcsc(cz)]
a- a+

b? cot?(c
_rores tan(c2) /[b(a2 -b?)cV @+ besc(c2)® )
va+bcsc(c2)

a+b

T atb

1
(E[isinh1 -—— ya+bcsc(c2) ]
a+b

=)

Involving (a+ besc?(c z))ﬁ
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01.10.21.0098.01

f(a+ bcscz(cz))ﬁdz:
\ cos?(c2) (bcscz(cz)+a)ﬁ tan(c2) {asinz(cz) JB [l 1 3 L, asinz(cz)]
- +1| Fy|=-B - -8 --B€n(cy, -
2cB-c b 2 2 2 b

01.10.21.0099.01

f\/ a+bcs®(c2) dz= ! [\/7\/ bes?(c2) +a

cvVcos2cza-a-2Db

V2 V-b
[\/Elog(ﬁ\/;cos(czh\/cos(ZCZ)a—a—Zb )— -b tanh_l[ coe2 sin(c2)

vecos2cza-a-2b

01.10.21.0100.01

f 1 Ycos2cza-a-2b csc(cz)log(\/?\/gcos(czﬁ\/cos(202)a—a—2b)
— d7z==-
a+bcsi2(c2) V2 Va cybesc?(cz +a

01.10.21.0101.01

fcsc(cz) (a+ bcscz(cz))ﬁdz:
-B
V —cot’(c2) (bcscz(cz)+a)ﬂ(@+l) (€2 (1 1 3 besc(c2)
- Fl{i; > -B; 5; csc’(c2), — ]
c

01.10.21.0102.01

—cot’(c2) \ besc?(cz) +a tan(cz
fcsc(cz)\j a+bcsi3(c2) dz::—\/ ©2 \/ 2+ ( )E(sinl(cso(cz))

g

c besc?(c2) +1
a
01.10.21.0103.01
csc(c2) csc(C2) -cos2cza+a+2b a
——dz== 5 F(cz - B]
v a+bcsc3(c2) V2 cya+bcsi(c2)

Involving ((a+ besc®(c z))n)ﬁ

01.10.21.0104.01

2 b

1 1 3 asin’(cz asin’(cz e
[Fl[——nﬁ; 5,—nﬁ; E—nﬁ;sinz(cz), - b( ) V cos’(c2) ((bcscz(cz)+a)n)/3[ ( )+l] tan(c 2)
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01.10.21.0105.01

f,/ (a+ bcscz(cz))3 dz= [,/ (bCSCZ(CZ)+a)3 sin(c2)

[\/I(bcos(cz)\/cos(Zcz)a—a—Zb —2\/?a3/zlog(\/7\/§cos(cz)+\/COS(ZCZ)a—a—Zb)sinz(cz))—

V2 vV -b cosicz
ﬁb(3a+b)tanh’1[ e sn?(c2) /(\/ -b c(cos(202)a—a—2b)3/2)
Vcos2cza-a-2b

01.10.21.0106.01

1
dz=

(a+besc’(c z))3

[cscz(cz) [ﬁ(cos(Zcz)a—a—2b)3/2csc(cz)log(\/7\/gcos(cz)+\/cos(2cz)a—a—2b )—

2+/a b(co2cz) a—a-2b)cot(c
(cos2¢2) ) cot( Z)]]/[4a3/zc (bcscz(cz)+a)3]

a+b

01.10.21.0107.01

f csc(c2) ((a+besc’(c z))n)ﬁ dz==

n 2) _nﬁ
V —cot?(c2) ((besc*(c2) +a) )ﬁ(% + 1) sec(€2) (1 1 3 besc(c2)
- Fl[g; 5 B csc(c2), - ]

Cc

01.10.21.0108.01

f csc(c2) 4/ (a+besc’(c z))3 dz=

(bescn +a)’ —4\/?b(2a+b)\/

a

—-cos2cza+a+2b 3
_B)Sm (c2+

b

E(c z

—-cos(2cza+a+2b
2«/7\/ . (3a2+5ba+2b2)F(cz

a
- B) sina(c 2) —cos(c2)

(6a*+13ba+(2a+b)cos4cz a+8b’—2(4a”+ 7ba+2b?) cos2c2) /(30(—cos(2cz)a+ a+ 2b)2)



http: //functions.wolfram.com

49

01.10.21.0109.01

csc(C2)
dz=

(a+besc?(c2)

-cos(2cza+a+2b
b bE(cz

a —cos(2cza+a+2b
—B)—\/?(a+b)\/ .

(cos(2cz)a—a-2h)csc3(c2) w/?\/

F(cz

_E)Jragn(zcz) /[4a(a+b)c (bcscz(cz)+a)3]

Involving functions of the direct function and a power function

Involving powers of the direct function and a power function

Involving powers of csch and power

Involving z"and linear arguments

01.10.21.0110.01

n (=1)i 2 v % % % )
,-+2F,-+1(—, [T v, §+ 1; ez‘cz) /;neN*

on csc'(cz2)dz==n!csc’(c2) (1_82502)" . . d

o (-Dlacy*t
01.10.21.0111.01

(l—ez‘scz)v csc’(c2) v v % % ) % v )
fzcscy(cz)dz: (3F2(—, — v, —+1 —+1 ez‘cz) - iCZVZFl(—, v —+1; ez‘”))
2,2 2272 72 22

01.10.21.0112.01

log(si _ "
fZCSCZ(CZ)dz:: Og(sm(cz))c2 czcot(c2)

01.10.21.0113.01
czcot(C2) csc(C2) + ec(C 2) — czlog(1 — &' °%) + czlog(1 + € °%) — i Liy(—e' %) + i Liy(e'°?)
fzcsc3(cz)¢lz==— =
2

01.10.21.0114.01
csc(C2) + 2czeot(c 2) (csc(c 2) + 2) — 4log(sin(c 2)

6¢?

fzcsc“(cz)dz:: -

01.10.21.0115.01

1
fzcsc5(cz)dz== ——C2 (6czcot(c2) cscd(c2) + 2csc®(C2) + 9czeot(C2) cse(C 2) +
24

9cse(c2) - 9czlog(l - e %%) + 9czlog(1+ e %) — 9i Liy(—e' %) + 9i Liy(e %))

01.10.21.0116.01
cz(icz+ccot(cz) z— 2log(1 — €2:°7)) + i Liy(e?¢?
fzzcscz(cz)dz::— ( 03( ) ( )
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01.10.21.0117.01

1
fz3 csc(c2) dz== ——04 (-2ic*Z +8c%cot(cr) csc(c ) 22 - 82 log(1— e °%) 22 + 83 log(1+ ¢'%%) 2 +
16

247 cso(C2) - 244 ¢ Lip(e7'%%) Z — 48clog(1 - ¢ °%) z+ 48clog(1 + ¢'°?) z— 48CLig(e 7 °%) z+
48cLig(—e' %) z+in® — 24i(C* 2 + 2) Lip(—e"?) + 481 Lip(e'®%) + 48i Lis(e7*°?) + 481 Liy(—e'°?))

Involving functions of the direct function and exponential function

Involving powers of the direct function and exponential function

Involving exp

Involving e°?

01.10.21.0118.01

2(1-e°? e’ (€  (-ib+cy  1(_ b .
2 1[ LV —[2——+v]; ez‘”]
2c c

ePZesc’(c2)dz=

b+icv

01.10.21.0119.01
L AV
et (1—@ ZECZ) csc’(c2)

f@‘“”cscv(cz)dz:

2F1(V, viv+1; e’zscz)

2cvy
01.10.21.0120.01
. i ) ) zer:cz
fe‘czcscz(cz)dlz:: ——|-log(-1+¢'°%) +log(1 + & °%) + ————
C _1 + g2icz

01.10.21.0121.01
. 1 i
2i(— . log(-1+ &2i°2)

_1+€2:'cz

fezjczcscz(cz)dz== -

Cc

01.10.21.0122.01
8i(1-3e?°%+ 3¢ %)

f@z"”csc“(cz)dz:: -
3c(-1+e?¢

01.10.21.0123.01

8i62ﬁcz(3_ 3e2r:cz + ecu‘cz)

fe’z"”csc“(c 2dz= :
3C(—l+@2“2)

Involving functions of the direct function, exponential and a power functions

Involving powers of the direct function, exponential and a power functions

Involving exp and power

Involving z" €°?
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01.10.21.0124.01

fzn ePZesc’(cz)dz=nlcesc(c2) (1- ezm)v eh?

n (-1)i 2] cv-ib cv—ib cv-ib cv-ib ,
— 12Fji1 LV +1, ..., +1;*°?| ineNAb+-icv
iD=l b+icy*t 2c 2c 2c 2c
01.10.21.0125.01
fz“e“'c”cscv(cz)dz:
. . Mt N (-1 it .
(1—@2”:2)‘/ fﬁECVZCSCV(CZ) . +eZnCZvn!Z - j+3Fj+2(11 L Lv+1 2 ..., 2 62“:2) /’ neN
n+1 20 (n—!

01.10.21.0126.01

fzn e~icz2am) cs’(c2) dz==n! (l _ (EZicz)" csc’(c2)

e-iczy L(q+v) 2+l (V)q+1 e7iz02 n paal 2icz
DIqITe) 1! N pafa(l o L a+ v+ L2, 2,q+ 267 -
(n+1!q! ') (a+D)! j=0 (=20 (n-))!
n 9

-1 (V)k eécz(Zk—Zq—v) zn—j
/ineNAgeN*

Dok 2ic(g-k) k! (n- )

=
[l

I nvolving functions of the direct function and trigonometric functions

Involving powers of the direct function and trigonometric functions

Involving sin

Involving sin(b z)

01.10.21.0127.01

1 ) oy
fsin(bz)cscv(cz)dz:—7«3“*’2(1—@2“’2) csc’(c2)
2(b? - c2v?)
) b+cv 1(b ) b-cv 1( b )
[ez‘bz(b—cv)zFl(—, Vi —[—+v+2]; e2‘°1]+(b+cv)2F1[— LV —[—— +v+2]; ez‘cz]]
2c 2\c 2c 2\ ¢

Involving powers of sin

Involving sin™(b z)
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01.10.21.0128.01

i27™(1-¢%°?)" (1-mmod2) csc’(c2) ( m vy v 4
fsinm(bz)cscv(cz)dz:— (m)zFl(—,v; —+ 1 62302) _
cv 2 2
[EJ M _ibm-292 cv-bm-29 . cv-bM-29 | .. 2icz
e?2 F Vs +1e
Iiz—m(l_ezs'cz)" CSCV(CZ) 2 (_1)S(m) 2 ( 2c 2c ) n
s s cv-b(m-29

) im
e»b(m—Zs)z—% ZFl(b(m—chs)wv’ y: b(m—22:)+cv +1: g2icz

/imeN*
b(m-2s)+cv
Involving cos
Involving cos(b z)
01.10.21.0129.01
1 , o,
fcos(bz) csc’(c)dz=—— (i e7P2(1-¢?°?) csc'(c2)
2(b-cv)(b+cv)
b-cv 1( b . ) b+cv 1(b
((b+0v)2F1 - LV — ——+V+2);e2‘cz —e?PZ(h—cv) ,F, iy —+v+2
C C

Involving powers of cos

Involving cos™(b z)

01.10.21.0130.01

—j2m (1—@2"°Z)V (1-mmod2)csc’(c2) [ m v v A
fcosm(bZ)cch(CZ)dz:: (m )zFl(—, v, —+1; eZNZ)
cv 2 2
[m_TlJ —ib(m-29)z
) m e cv—-b(m-2y9) cv—-b(m-29
j2~m (1—@2“:2)‘/ CSCV(CZ) Z ( ) 2F1[ , Y,
< \S/lcv-b(m-29 2c 2c

£ihMm-292 {b(m_25)+cv b(m-2s)+cv

Y +1; 2|/ ment
2c 2c

b(m-2s)+cv it

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)csc’(c z)

)

+1 e2‘°2)+
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01.10.21.0131.01

fz” sin@@+bzcsc’(cz)dz= —g (1—@2‘°Z)V csc’(cz)n!

2icz| _

@taﬂ.bzz j+2Fj+1 ) eeey , V +l, ceey +l;e

n (-1l 2" Gb+icy) )t b+cy b+cv  b+cy b+cy
= (n-j! 2c 2c ' 2c 2c

N (—1)l 2 (=ib+icyy It

e-ia-ibz Z

j=0 (n_j)!

-b+cv -b+cv -b+cv -b+cv .
i+2Fjs1 LV +1, ..., +1;&*°?||ineNAb+-cvAb+cy

2c 2c 2c 2c

01.10.21.0132.01

fz” sin(bz) csc’(c2) dz = %(1—@2‘°Z)V csc’(cz)n!

ib2 n (=1l 2+ (—ﬂ'b+iCV)_j_1l . —-b+cvy -b+cy -b+cy L -b+cvy L g2icz)
e Z - j+2Fj+1 y eeey , Y, + 4, ..., + 1 e
20 n=-j! 2c 2c 2c 2c
=D Gb +icy)y Tt b+cv b+cvy b+cy b+cvy }
e‘bzz _ 2 j+1[ LV +1, .., +1; ez‘”] ineN
i (n—P! 2c 2c 2c 2c
01.10.21.0133.01
fz“sjn(wz)cscv(cz)dz::
1 L e-icvz vl _ n ((_1)1' (Zic)—j—lzn—j) _
—i(1-e%°?) csc'(c)| ——— + e D2y ivaFiea(l, .., L, v+ 12, ..., 2 €%1%%) -
7 ) n+l ; (n-j! paFyeal )
(D) .
n! ez Fj+1(v, oV, viv+l, v+ ezwz) /ineN

- j+2
Sn-preicyt

01.10.21.0134.01

eicvz l—-( v(@+d) ) A+l
2

fz" sin(qvcz csc’(c2) dz== —g n!csc’(c2) (1—e2”'cz)v -

r(”q‘l’ + 1) ) (n+1)!

2

, n (=1)i 2 v(g+1) v+l  v(g+1 v(g+1) _
e'avez - j+2F] 1[ d ) eeey d , V, d +1, ey d +l; erCZ)+

i (N=D!Gcy(@+ 1)t 2 2 2 2

icz(2-v) —j
no ¢ M, 7 @+1)v @-1)v |
P O [ T +1:2 ..., 2 +2; e2c7| 4
i1 (@D L 2 2
i-0 (n—j)!(—2u‘c)“1(T+1)!
@by _ o
n > (V)k zn—] (Excz(Zk—qv) (q_ 1)V
(S

/;neN/\ >

i ko (ic(=2k+qv-v)"t(n-j)Ik!

Involving powers of sin and power
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Involving z" sin™(b z) csc”(c z)
01.10.21.0135.01

m
fz" sin"(bz)csc’(c)dz==2" [

](1 mmod2) (1- 2””) n!csc’(c2)
2

n

2

j=0 (n_ J)'

=

) : . v v v v . )
D2 Gen it j+2Fj+1[E, o g v; 3 +1, ..., 3 +1; ezwz) +2™M(1- emz)v n!csc’(c2)

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

(1)) 27 (bi(m=2K) +icv) ™ J+2Fj+1[
j= o(n_J)

Z( 1)k( )[ (bn(nkzk))z——i

cv+b(-2k+m) cv+b(-2k+m) cv+hb(-2k+m) .
LV +1,.., — 41 ez‘cz]+
2c 2c 2c
oo i cv-b(-2k+m
DI (—=ibm=-2K) +icy) T joFj| ———— . ..

imm n
@T+(—x‘ b(m-2k)) z Z

j=0 (n_J)' 2¢C
cv—b(-2k+m) cv-b(-2k+m) cv-b(-2k+m) .
LV +1,.., ————  +1.4°?||ineNAmeN*
2c 2c 2c
Involving cos and power
Involving z" cos(a+b z)csc¥(c z)
01.10.21.0136.01
1 Ly
fz"cos(a+ bz cse'(c2) dz= E(l—ezm) csc’(cz)n!
M i b+icy) Tt b+cv b+cv b+cy b+cv ,
£ aribz Z . i+2F a1 e Vi +1, ..., +1; €%%7| +
i (n—)! 2c 2c 2c 2c
i (—ib+icy) it
e"ia—ibzi( ! 2 (-ib+icy)
j=0 (n_j)!
-b+cv -b+cv -b+cv -b+cvy 0i
j+2F e Vi +1, ..., +1 e ?||/ineNAb£tcyAb+—cCv
2c 2c 2c 2c
01.10.21.0137.01
1 )
fz“cos(bz)csc(cz)dz 5( ez‘”)vcscv(cz)n!
( 1l 2+ (- lb+ECV)J1) cv-b cv-b cv-b cv-b
ibz . . 2icz
F; , Vi +1,...,———+1 e +
[ Z - 12 Hl[ 2c 2c 2c 2c )
n ((=1)i 2 (sz+u'CV)_j_l b+cv b+cvy b+cvy b+cvy )
e bzz( )J+2 J+1[ — LV +1, ..., +1; ez;cz) /sineN
i (n=)! 2c 2c 2c 2c
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01.10.21.0138.01

fz” cos(cvz)csc’(ca)dz=
1 , e-icvz il 4 n (—]_)j (2ic)7j71 i .
—(1-€%°) (D) | ———— +e D2y ( ) iraFjsa(l o Lv+ 12, ., 2 €297 +
2 n+1 (n—)! =
=0 -
. noo (-1 2) _
ec’n! — HZFH]_(V, o viv+l v+l @2”2) ineN
o (=!I Ricw”

01.10.21.0139.01

1 e 203 v+ D)2
fz” cos(qvcz)csc(c2) dz= 5 nlcsc’(c2) (1- emz)v

r(2@-Dv+1)ro)m+ 1

| (ei cz(2-v) (V) ) Zn—j]

3 @-1)v+1

1 1 .
_ ,—+3F,-+2(1, oL, —@+Dv+1;2,..,2 —Q-DHv+2; emZ)+
i (= (-2i0 (F@-1v+1)! 2 2

n ((_1)1 ani)

_ 1 1 1 |
eiavez , j+sz+1(—(Q+ Dv,..., =(@+Dv,v; =(q+Dv+1 .., =@+ v+1, @2502)_
o (n=DlEcyv(g+ 1)+t 2 2 2 5

((V)k Zn—j) ei cz(2k-qv)

in N/\(Q—l)v N
- yne S
i oo (ic(=2k+qv-v)*(n-j)Ik! 2

Involving powers of cos and power

Involving z" cos™(b z) csc”(c 2)

01.10.21.0140.01

fz” cos"(bz)csc'(c2)dz=

_ m n (-1l MiGcy)y it v v oy v ,
zm(l_CZACz)V[ m )n' (1—mm0d2) Z j+2 j+1[_! ceey =V, — + 1, vy — +1; eZkCZ) C&V(CZ)-F
2 & - 272 "2 2

%]

n (—1)i 2" (icv—ib(m-2k) It
2‘m(1—e2"°2)vn!cscv(cz) Z (m) (-ibm-2z D' Gcey nnb(m 2k))
o K =0 (n-p!
cv—-b(m-2k) cv—b(m-2k) cv—b(m-2k) cv-b(m-2k) 0
j+2Fj+1[ Vi +1,...,.————+1e ‘CZ)+
2c 2c 2c 2c
j n-j : . -j-1
@E_bmﬁk)zz“:(—l)lz” Fbi(m=-2K) +icv) . ‘+1[b(m—2k)+CV b(m-2k)+cv
=0 (n—p! e 2c 2c
_b(m—2k)+CV b(m-2k)+cv

v ——— 41, — 41| ineNAmeN?
2c 2c
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Involving functions of the direct function, trigonometric and exponential functions
Involving powers of the direct function, trigonometric and exponential functions
Involving sin and exp
Involving €P? sin(a z) csc'(c z)
01.10.21.0141.01
1 .
fepzsin(az) csc’(c)dz= Eu’(l—ezm)y csc’(c2)
eiarpz g (2 v P a v IR gL 2icz (iatpz_p (_B v PP a v P 4. 2icz
ie 2':1(21:*'2 20 Vit e T e ) e 2F1( 26t 20 Ttz Tt e )
: + - - fip#
a-ip+cv —ia+p+icy

ia—icvAp+-ia—-icv
01.10.21.0142.01
f @ 2gn@z) csc’(cz) dz=
1

. Y ) a
(e—u:zv (1_825cz) CSCY(CZ) (ZiaCZ— Cez:azzFl(_, v
4ac ¢

a

01.10.21.0143.01
fe‘”' @+eNZgn@az) cse’(c) dz =

1 a

4ac c

Involving powers of sin and exp

Involving eP* sin™(a z) csc”(c z)

01.10.21.0144.01

m
2

fepzsinm(az) csc’(c2)dz= .
2c 2c

p+icvy

m-1 i (Mm=29) z— 1% —i p+a(m-29)+cv —i pra(m-29)+cv
{TJ @(p+a»(m— 9) z 2 ZFl( p v p

2mepz(l_eb‘cz)"(l—mmOdZ)cg:V(CZ)(m] [Cv—ip cv—ip
2k ) +

2c T 2c

+ 1; BZécz)

2—m(1_€2écz)" CS:V(CZ) Z (_l)S( r:)

0 p+ai(m-2s)+icy

irm . .
= (p-i 2 —i p—a(m-29)+cv —i p-a(m-2s)+cv .
+(p-ia(m- S))zzFl( p v P +1; g2ic?

2
€ 2¢c v 2¢c

/imeN*t

p—ia(m-2s)+icv

Involving cos and exp

s ezm] +ae? 7 vgFy(1, L, v+1,2, 2 erCZ)))

1; €2§cz) +

+

) . a ) ) ) )
- (e‘”(za‘f”) (1-€?°?) csc'(c2) (czFl(——, vil——; ez‘cz) +ae?®(2icz+e® ?vgF,(1, 1, v+1,2,2 ez‘cz))))
c
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Involving eP? cos(az)csc’(c z)
01.10.21.0145.01

1 PR
f@pzcos(az) csc’(c)dz= > (1-e%°%) csc’(c2)

(ia+p)z a v _ip . v _ P4 2»'(:2) (—iatp)z (_i
e 2F1(20+2 70V et 2 2c+1,e e o2F1 +

5 - + - - ip#
ia+p+icy —ia+p+icy

ia—icvAp+—-ia—-icv
01.10.21.0146.01
f '@ 2cogaz) cscl(cz) dz ==
1

. . , a
S [e“c” (1- (ez,cz)v csc’(c2) (2 acz- iCeZEaZZFl(—, v;
4ac c

a . ) )
—+1; ezwz) —iae? %y F,(1, L, v+1,2, 2 ez‘cz)))
c

01.10.21.0147.01
f et@ 2 cogaz)ese’(C2) dz ==
1

) ) a a ) . ) )
o (e"z(za*”) (1—@2‘°Z)V csc’(c2) (cizFl(——, v;l-—; ez‘”) +ae?®(2cz-ie*?v3F,(1, 1, v+1,2,2 ez‘”))))
ac c c

Involving powers of cos and exp

Involving e”* cos™(az)csc’(c z)

01.10.21.0148.01

Z*mepz(l—ezwz)v(l—mmod2) csc’(C2) (m cv-ip cCcv—ip _
f@pzcoﬂ(az) cc’(c2)dz= ( m )2 1[ Vi +1; @2“”) +
p+icv 2 2c 2c

m-1 —i D— —i D—
m-1 (p-ia(m-29)z i p—a(m-29)+cv . —ip-a(m-2s)+cv . 2icz

. . , l 2 J m e 2Fl( 2c , Y, 20 +1,€ )

2M(1-e )csc(cz)z +

S \S p-ia(m-2s)+icv

e(mai(wzs))zzlzl( —i p+a(m-29)+cv - —i p+a(m-2s)+cv . 1; ez"”

2c o 2c

/;meNT*
p+ai(m-2s)+icy

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" € * sin(a +b z)csc¥(c z)
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01.10.21.0149.01

fz” eP?sin(a+b2csc’(cz)dz= - ; (1- QZ‘CZ)V csc’(c2)

n (-1 2 (ib+p+icy)

n! [es'a+(p+ib)z Z
(n-p!

j=0
b-ip+cv b-ip+cv b-ip+cv b-ip+cv ,
i12Fi 1., ———— +1; %% -
b Hl( 2c 2c 2c 2c
no_ 1 M-i_; PN _h_: _h_i
efiaﬂpixb)zz( DI (-ib+p+icv) . j+1( b up+0v’m’ b up+0v’v;
i (n—j)! 2c 2c
-b-ip+cv -b-ip+cv _
27+1,...,27+1;432“>Z ineNAp+ib#-icvAp-ib#—icv
c c

01.10.21.0150.01

fz" eP?dnbzcse’(c)dz= % (1- e“”)y csc’(cz)n! [

n (-1l (=ib+p+icy) it

e(—£b+p)z
Z (n-p!

j=0

-b-ip+cvy -b-ip+cvy -b-ip+cv -b-ip+cv _
j+2Fj+1 yoeeey ) +1, ..., —+1; @2“:2 _

2c 2C 2¢c 2¢

: D (-1 2 b+ pricy) b-ip+cv b-ip+cv b-ip+cy

@(xb+p)zz j+2Fj+1[ ) ey Vi +1,
i (n=)! 2c 2¢c 2¢c
b-ip+cv

2c

01.10.21.0151.01

fz“ el ®-¢¥) Zgnbzcsc’(c)dz=

i ) Y @ﬂCVZ
_(1_82502) csc’(C2) +€xc(2—v)zv ,Z
2 n+1 i

(-1 27 2ip7 It b
j+2 j+1[

E(Zb Cv)z 'Z
(n—j!

j=0
01.10.21.0152.01

fz" et (b+ev) Z gnhz)csc’(c2) dz==

i ) y e—x'c»/z Zn+1
_E (l— 62502) CSCV(CZ)

@it b
e-i@brenzy ,Z o 2 j+1(__

j=0

Involving powers of sin, exp and power

Involving z" eP? sin™(b z) csc’(c z)

L ey
n+1

+1;e2"cz]]/;neN/\p+zzb¢—i0v/\p—z’b¢—n'0v

(-1 i @ic)7 it
(n=p!

iaFia(l o Lv+12, ., 2 €207 -

b b b )
—Vi—+1, ..., —+1 eZwZ] /ineN
c ¢ c

n (-1 2 @it

aFia(L o Lv+12, ., 2 620 +

j=0 (n_J)'
b b b .
——v;1l-= .., 1= —;ez‘cz] ineN
C C C
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01.10.21.0153.01
m
fz“ eP?sin"(bz)csc’(c2)dz = 2m[ m ](1— mmod2) (1 - ¢?/°?)" n! cst’(c 2) eP?
2
cv—ip cv—ip cv—ip cv—ip

+1, ..., +1;e2"°2)+

DI (pricvy it LF [ LV
P et 2c 2¢c 2C 2cC

n

2

i=0

n-j!
V =
27™(1-€%°%) nlcsc’(c2) Z (—1)k( k)
k=0
cv—ip+b(-2k+m)

. imm n 1 . . B
[e(b‘("”k”p“‘TZ DI 2 (bim-2K +p+icy) T oF >
C

j=0 (n_j)!
cv—ip+b(-2k+m)

+1, ...,
2c

+1; 2607+

cv—ip+b(-2k+m)

cv—-ip+b(-2k+m)
Vi
2c

2c

itm . n 1 . . i
eT*Hb(M“)*WZ — (-1 (=ib(m-2K +p+icy) it

j=o(n_j)!
. cv—ip-b(-2k+m) cv—-ip-b(-2k+m)
j+2 ]+1[ 2¢ LIRS 2¢
cv—ip-b(-2k+m) )
5 +1;e2‘°2] ineNAmeN*
c

VY,

cv—-ip-b(-2k+m) L
+

2c

Involving cos, exp and power

Involving z" e?? cos(a+b z)csc¥(c z)
01.10.21.0154.01

1 _ A (=Di b+ p+icy Tt

fz“ ePZcos@+ b2 esc’(c2)dz= — (1-€?'°?) csc’(c2)n! | 2 (PHD? Z .

2 j=0 (n_ J)'

b-ip+cv
2c

b-ip+cv b-ip+cv _
. +1;@2ECZ +

b-ip+cv
+1, ...,

ioFi Y e YV,
2 J+l( 2c 2c 2c

(=i (—ib+ pricy) Tt -b-ip+cy  -b-ip+cy
e iar(p-ibz Z P j+2Fj+1 P o p v
Q0 (n=)! 2c 2c

-b-ip+cv -b-ip+cv ,
27+l, 27+1;a22’CZ ineNAp+ib#+—-icvAp-ib+-icvy
[ c
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01.10.21.0155.01

1 oY ) n (1)l i (—ib+p+icy) Tt
fz”epzcos(bz) csc’(c)dz=—(1-€*°%) cc’(c2)n! eHb*p)ZZ
2 =0 n-j!
-b-ip+cv -b-ip+cv -b-ip+cvy -b-ip+cvy ,
j+2Fj+1 ) eeey , V; +l, ey +1’ E25(:2 +
2¢c 2¢c 2¢c 2¢c

£libtP)z Y +1,
; (n-j! 2c 2c 2c

n ()i Zvi@b +p+icy) )t b-ip+cvy b-ip+cvy b-ip+cvy
j+2 j+1[

b-ip+cv .
27+1;422”:Z] ineNAp+ib#—-icvAp-ib%—icy
c

01.10.21.0156.01
fz” et P-¢v) Z cogbz)csc’(c2) dz=
1 e-icvz il n (_1)] i i C)—i—l

~(1-e2¢%) e’ (C) | ———— + €@ M2y 1 caFio(l, o L v+ 12, ..., 2, €207 +
5 ) n+1 ;; n-pr 7 el )

_ n (-1 271 (2ik) It b b b b _
et(Zb*Cv)Zn!Z (n J)‘ j+2Fj+1[E, ey E, v, E+1, ey E+ 1, €2ECZ) /, neN
=0 -

01.10.21.0157.01

fz“ e 12 coghz) csct(c2) dz =

1 o e-icvz il 4 n (_1)] Zvi (ZiC)_j_l ]
E(l_ezfzcz) csc'(c2) T +eEC(2—V)Zyn!Z i j+3Fj+2(1, alLv+12, ..., 2 eztcz)_
j=0 -
_ n it b b b b .
nlet@orenz N~ ioFial == = vl =, 1= = 2% /ineN
. ] ]
= (- c c c c

Involving powers of cos, exp and power

Involving z" €”* cos™(b z) csc’(c z)
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01.10.21.0158.01

m v
fz” ePZcosM(bz)csc’(c2) dz = 2”‘[ m ](1—mmod2) (1-€*°%) csc’(cn! eP?
2
n R ) cv—i cv—i cv—i cv—i i
> —— (- z”-l(p+¢cv)-l-lj+2Fj+1( i P Pt it e2‘°2)+
o (n=)! 2c 2c 2c 2c

1%
2M(1- ez"”)v n!csc’(c2) Z
k=0

m n
(bi(Mm-2k)+p) z
( k) ¢ 2

1 A :
——— (DI (bi(m-2K) + p+icy) T
j=0 (n_ ])'

cv—ip+b(-2k+m) cv—ip+b(-2k+m)
v; +1

cv—ip+b(-2k+m)
j+2 j+1[ 2¢
cv—-ip+b(-2k+m)

o +1 ezscz)+(g(—£b(m—2k)+p)zz

2c

(~ibMm-2K +p+icy) it ,-+2F,-+1[

cv—-ip-b(-2k+m) 1
; +

Vs
2c

Definite integration

For thedirect function itself

01.10.21.0163.01
2 1
ﬁzcsc(t)d’t = (Iog(w/? + 2) ~log(2 - «/?))

01.10.21.0164.01

fztcsc(t)d’ =2C

0

01.10.21.0165.01

kg

z 7.3
fztzcsc(t)dt::ZCn— ‘©
0

Summation

Finite summation

01.10.23.0002.01

-t kn 1
chcz[—] =—(""-1)/;neN*
) n 3
01.10.23.0001.01
n-1 7(2k+1)
cscz[4

=n/;neN
2n

k=0

]

2c 2c
n

(_1)1' 2=

j=0 (n_j)!
cv—-ip-b(-2k+m) cv—ip-b(-2k+m)

2c T 2c ’

cv—ip-b(-2k+m)
+
2c

1; ez“z]] ineNAmeN*
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01.10.23.0003.01

n km 2
CSCZ[ ]::—n(n+l)/;neN
< 2n+1) 3

01.10.23.0004.01
n-1

k
cscz[ﬂ— +z) =n?cs?(nz) /; neN*

k=0 n

01.10.23.0005.01

chc( ) == cot( ) cot(z /;neN

01.10.23.0006.01

1=k 1
Z Cscz(_”] =—(2n*-3(-1"-5)/ineN*
— n 12

01.10.23.0007.01
n 2

2 2k+1 1
chcz[( i )n] =Z(2n2+(—1)”—1)/;neN

k=0

Infinite summation

01.10.23.0008.01

o csfkr V2 ) 1373
2,

pacy k3 360V2

Products

Finite products

01.10.24.0001.01

n-1 Kk 2n—1
nzs{—) = /ineN*
kel n n

01.10.24.0002.01

n-1
nrg;(—+zJ——2” lesc(nz) /;ne Nt

k=0 n

Representations through more general functions

Through hypergeometric functions
01.10.26.0029.01

2 z z z z 1

cso(2) = —3F2(1 - =1l -+ 1) -

ﬂ' ﬂ' T V4

Brychkov Yu.A. (2005)
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01.10.26.0001.01

CSC(2) =
3 22)

ZoFl(; 37

Through Meijer G

Classical casesfor thedirect function itself

01.10.26.0002.01

NE)

ETHEY

Generalized casesfor thedirect function itself

01.10.26.0003.01
1

Vr G332 3] 3.0)

CSC (Z) ==

Through other functions

Involving Bessel functions

01.10.26.0004.01

2 1
()= | -~ ———
T Nz h@
2

01.10.26.0005.01

2 i
@)= - ——
T Niz 1162

2

01.10.26.0006.01

2 1
()= | -~ ——
T NzZY.
2

I nvolving Jacobi functions

01.10.26.0007.01

1
C&(Z) = —
cd(5 -2|0)
01.10.26.0008.01
csc(z) !
Z) ==
en(5-2|0)

01.10.26.0009.01

}

mi
CSC(Z) = cn(— —-iz
2
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01.10.26.0010.01

csc(z)==iciz| 1)
01.10.26.0011.01

T
Csc(2) == dc(— -z 0)
2

01.10.26.0012.01

3
01.10.26.0013.01
csc(z) == ds(z| 0)

01.10.26.0014.01

cse(2) = idsiz| 1)

i
csC(2) == dn(?—zzz

01.10.26.0015.01

T
CsC(2) == nc(— -z 0)
2
01.10.26.0016.01
1
CsC(2) == —
nc(; - z‘ l)
01.10.26.0017.01
1
CSC(2) = —————
nd(; - iz| 1)
01.10.26.0018.01
csc(2) == ng(z| 0)
01.10.26.0019.01
i
CSC(2) == ———
sciz| 1)
01.10.26.0020.01
i
csc(2) == -
sd@z| 1)
01.10.26.0021.01
1
2) =
sd(z| 0)
01.10.26.0022.01
1
CsC(2) ==
sn(z| 0)

Involving Mathieu functions

01.10.26.0023.01
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01.10.26.0024.01

I nvolving some hyper geometric-type functions

01.10.26.0025.01

r1-2T@
C&(ﬂ' Z) = -
T
01.10.26.0026.01
2
c0(2) =

\/;H_g(z)
2

01.10.26.0027.01
2 i
cscz) =, - ————
T vizlL 12
2

01.10.26.0028.01

csc(2)

csc(Nz) == ———
Up_1(cos(2))

Representations through equivalent functions

With inverse function

01.10.27.0001.01
csci(2) =2

01.10.27.0002.02

cscl(eso(2) = z/: —g <Re2) < g \/ (Re(z) - —g /\Im@ = o) \/ (Re(z) - g /\Im@ = o)

01.10.27.0072.01

3 3
csc(cse(2) == —z— 7 /; —% <Re(2) < —%\/Re(z) == —g/\ Im(2) = 0\/ Re(2) = —g /\Im(z) <0

01.10.27.0073.01
3 3
cscY(cso(2) = 71— 2/ g <Re2) < ?” \/ Re@ = g /\Im@=0\/Rez = ?ﬂ A\ Im@ =0

01.10.27.0074.01
cse(ese(2) = (- DX (z- k) /;

(kﬂ—g<Re(z)<7rk+g\/Re(z)==k7r—g/\lm(z)zo\/Re(z)zzﬂk+g/\lm(z)so]/\kel

01.10.27.0003.01

csc(ese(2) =
|22 |22, 2], -Rem Rez 1
(=Dt~ 2 ((1+(—1) T2 T2 )9(—Im(z))—1)(z—7r{ +£

T

ﬂ(l (1)l_*‘*
+—|1+(C=DL = 2
2

Rez 1 J L_ Rer 1

b

zJ) (-1 m(z))]



http: //functions.wolfram.com

66

01.10.27.0075.01
2Re(2)+m

(_1)l 27 J(n[ZR‘;%J—Z) 2ij*"ez/\|m(z)so

cseH(ese(2) =

2Re(2)+m

(—1)[ 2 J(z—n{—ZR‘;f”J) True

With related functions

I nvolving exp
01.10.27.0004.01
2i
csc(2) ==
res‘z _ e—s‘z

01.10.27.0005.01

2ie'?
CSC(2) == -
eZ»Z -1
Involving sin
01.10.27.0006.01
1
CS0(2) = —
sin(2)
Involving cos

01.10.27.0007.01

01.10.27.0008.01
1

(:os(’z—r +2)

01.10.27.0009.01

cso(2) = -

A
csC(z) == — [;0<Re( <7
V1-cos22)

01.10.27.0010.01
V2 g e |-
cs0(z) = —— (~1L= (1- (1+ (-1l = z )0(—Im(2)))
V1-cos22)

01.10.27.0011.01
N 1
CSC(2) = /i IRe(2)| < n
1-cos(2)

01.10.27.0012.01

1
csc(z)==— /;0<Re( <«
1-co(2)
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01.10.27.0013.01
1 Rey Rew | | Rea
cSC0(2) = 7(_1)l P J(l_((_l)l - J+1)9(_|m(z)))
1-co(2)
01.10.27.0014.01

csc?(z) == ———
1 - cosi(2)

01.10.27.0015.01

b 1
csc(— . z)
2 cos(2)

01.10.27.0016.01

n 1
FH{E - )" cos(2)

Involving tan
01.10.27.0017.01
22
€S0(2) = ————
2tan(3)

01.10.27.0018.01

Vtan?(2) + 1

T
csc(z2) == —  /; IRe(9)| < —
tan(2) 2

01.10.27.0019.01

v tan2(2)+1 1 Re Re@ 1| [1 Re®

cse(z) = ———8 (_1)[E’TJ (1 - (1 + (_1){T’EHE’TJ) 9(—Im(z)))
tan(2)

01.10.27.0020.01
tan’(2) + 1
csc?(2) == ————
tan?(2)
Involving cot
01.10.27.0021.01

cotz(g) +1

260}

C&(Z) ==

01.10.27.0022.01

1
csC(2) = 2 {; cot’+1 /;|Re@)| <7

01.10.27.0023.01
csc(z) ==V 1+cot’(2) /;0<Re <

01.10.27.0024.01
Re(2) Re(2) m

csc() =V co@ +1 (-1l ~ | (h((—l)lTH' " J+1) 9(lm(2)))
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01.10.27.0025.01

csc3(2) == 1 + cot?(2)

Involving sec

01.10.27.0026.01

oo

01.10.27.0027.01

T
Csc(2) = —sec(— +z)
2

01.10.27.0028.01
W sec(2)
z

V(-1

ose(2) =

Vs
/i IRe@)| < —
2

01.10.27.0029.01

sec(2) Vg
cC(2)==—— /; 0< Re(2) < E

sec?(2) - 1

01.10.27.0030.01

=D 2 2 h-
csc(z) == ——— (=Dl = (1—(1+(—1) ™ ™ )6(—Im(z)))(1—(l+(—l) ERAFI M z)e(lm(z)))

\seck(z) -1

01.10.27.0031.01

sec?(2)

01.10.27.0032.01

csc2(2) + sec?(2) == 4 csc2(2 2)
01.10.27.0033.01

csc(2) (esc?(2) - 2)

csc3(2) -1

01.10.27.0034.01

CSC(2) + i Sec(z) = 2e'*cse(22)
01.10.27.0035.01

CSC(2) — i Sec(z) = 2e " *cse(2 2)
01.10.27.0036.01

2V2 (22

cso(z+ %)

cscA(2) — sec?(2) ==

CSC(2) + SEC(2) ==

01.10.27.0037.01
2vV2 csc(22)

CS0(2) — Se0(2) == — i
csclz - z)
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01.10.27.0038.01

b? b
acsc(z) + bsec(z) = 2 } —+ 1 acos{z— tan‘l[—]) csc(22)
a a

01.10.27.0039.01

T
‘30(5”) = s

01.10.27.0040.01

Involving sinh

01.10.27.0041.01
i

Z) ==
sinh(i 2)

01.10.27.0042.01
i

CSC(i 2) = — —
sinh(2)

Involving cosh

01.10.27.0043.01

1
csc(2) == —
cosh(; -0 z)
01.10.27.0044.01
1
CSC(2) == —

cosh(’; +1i z)

01.10.27.0045.01

V2 vz

csc(2) == /i IRe(@ <7
Z  +1-cosh(2i2)

01.10.27.0046.01

V2
csc(2)==——— /;0<Re( <7
vV 1-cosh(2iz)

01.10.27.0047.01

V2 Ed e |-
cs0(z) == —————  (-1l'= (l— (1+ (=Dt~ 4 )9(—|m(z))]
vV 1-cosh(2i2)

01.10.27.0048.01

vz 1

csC(2) = . /i IRe(@ <7
1- coshz(i 2)
01.10.27.0049.01
! -5 |52
CsC(z) ==———— (-t = (1—(1+(—1) x E )Q(Im(z)))

vV 1-cosh’(i 2)
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01.10.27.0050.01
V-Z 1 P d
CSC(2) = /s IRe(@)| < —
z 2. 2
cosh“(iz -1

01.10.27.0051.01

V-7 1 |Fo. 1] |Fo2, 1]y|-Re 1) 2z-n
cSc(2) == D= "2 (1—(1+(—1) T2 n 2)0(—|m(z)))/; 2 ¢z
V4

2 . T
VY cosh™(iz) -1

01.10.27.0052.01

csc3(2) ==

1-cosh(2i2)
01.10.27.0053.01

csc?(2) ==
1- coshz(n' 2)

Involving tanh

01.10.27.0054.01

i(1—tanh?(Z
(- tantf(3)

S (]

01.10.27.0055.01

iV 1-tanh(i 2) n
CS0(2) == —————— /; IRe(2)| < —
tanh(i 2) 2

01.10.27.0056.01
iV 1-tanh’(i 2)

Rez 1 Rez 1 1 Re
csc(z) == —-———— (_1)[’T’EJ (1 — (1 + ({]_){T’EHE’TJ) 9(—Im(z)))
tanh(i 2)

01.10.27.0057.01
tanh?(iz) - 1
cscX(z)== ————
tanh’(i 2)
I nvolving coth
01.10.27.0058.01
. 2(iz
u(coth (5) + l)
0S0(2) = ——————
01.10.27.0059.01
csc(z) =V 1-coth’(i2) /;0<Re() <n

01.10.27.0060.01
csc(z) ==V 1- cothz(u' 2) (—1)l@J (1 - (l + (—l){@H_ﬁJ) o m(z)))

01.10.27.0061.01

cst%(2) == 1 — coth?(i 2)
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Involving csch

01.10.27.0062.01
csc(2) == i csch(i 2)
01.10.27.0063.01

csc(i z) == —i csch(2)

Involving sech
01.10.27.0064.01

ni

csc(2) == sech(? - u‘z)

01.10.27.0065.01
ni
CSC(2) == —sech[? +i z)

01.10.27.0066.01
\Z sech(i 2) 7
CSC(2) == /i |IR&(2)| < —
z 2. 2

sech”(iz) -1

01.10.27.0067.01

wthiz) ) 222 RN R
cC(2)== ——— (=1l = (1—(1+(-1) E E )0(—Im(z)))(l—[l+(—1) PRI Z)G(Im(z)))

sechz(u' 2-1
01.10.27.0068.01

1 sech(i 2)

z |- —————
z vV 1-sech?(i 2)

01.10.27.0069.01
i sech(i 2)

csc(z) ==—— /;Im(2 >0
1 - sech?(i 2)

CSc(2) == — ;Im@ +0

01.10.27.0070.01
sech?(i 2)
csC3(2) ==
sech®(iz) -1
Involving trigonometric and hyperbolic functions

01.10.27.0071.01

csc2(2) — sec?(2) == 4 ¢cot(2 2) csc(2 2)

Inequalities

01.10.29.0001.01
X+y T n
xcsc(x)+ycsc(x)<259c(7)/;0<x< E/\O<y< 5

01.10.29.0002.01
V8 T /s
XCC(X) < — /;j —— < X< —
2 2 2
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01.10.29.0003.01
1

csc(X) > — /; x>0
X

01.10.29.0004.01
lese(x)] > 1/; xeR

Other information

Value properties

01.10.33.0001.01
(xeQ Acsc(x®) € Q) = csc(X) == 1V ese(X) == =1V cse(X) == 2V cSe(X) == —2

History

—L. Euler (1748)
—T. Olivier, Wait and Jones (1881)

The function csc is encountered often in mathematics and the natural sciences.
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