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Notations

Traditional name

Cotangent

Traditional notation

cot(2)

Mathematica StandardForm notation

Cot [z]

Primary definition

01.09.02.0001.01
cosz i(eF+e?

Specific values

Specialized values

01.09.03.0001.01
cotrm) =& /:me Z

01.09.03.0002.01

1
cot(n[5+m))==0/; meZ

Values at fixed points

01.09.03.0003.01
cot(0) == s

01.09.03.0004.01

cof ) =2+

01.09.03.0005.01
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01.09.03.0006.01

T -1
t| —|=(z2-102+5
co(lo) (z +5),
01.09.03.0007.01
(-1+iV3)" +(-1-iV3)
(+V3)V-14iV3 +(-i+V3)V-1-iV3
01.09.03.0008.01

cof 5| = (232 - 272+ 332 - 1))

43

01.09.03.0009.01

my i1+ (=17
cof =)= ———
-1+ (-1??°
01.09.03.0010.01

cot(g) =1+vV2

01.09.03.0011.01

COt(;):(w(_(”ﬁ)(muﬁi)\3/14+z'«/7+3x/ﬁ +(—i+\/§)\3/28+2i\/7+6\/ﬁ
(4= VT -3VEL | -2VT (i V3 )V14-i VT -3V i)-aid14-4203 )
(47 2-6v3 + V2 (~(6+V3)(iV28-840 V7 +2vT |V1asiV7 +3V2L +
2«/7(—m'+«/?)\3/14—n'«/_—3\/ﬁ +(—1—i«/§)\3/28+2m/7+6x/ﬁ (14—1'«/7_3@)2/3))

01.09.03.0012.01

n ) B ot
cot(;)::(z,?zﬁ 357 +217 - 1),

01.09.03.0013.01
,r) i(1+ (=177
—1+ (-0

01.09.03.0016.01

cot(g) =(z57-1072+ 1);l
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01.09.03.0017.01

[\/ (1+V3) + \/_”w—]
\/ (i+v3) \/g-ﬁr

01.09.03.0018.01

2
cot(?ﬂ):z (z32-212+332-1)

01.09.03.0019.01

27\ i(1+(=D¥°)
oof ) 1)
9 —1+(-1*°

01.09.03.0020.01

of3)-

01.09.03.0021.01

cot(27) ([722/3\/1 3iV3 -V14 (1- Sa«/—)2/3+72/3(1—3;zx/§)))/
(\71—3m/? (475/6\/32—&«/? +3/7(2(\7 28-84iV3 +x/7,z—x/ﬁ),z\3/14+m/7+3xlﬁ +
aNT N 14-iVT -3v721 +(i+«/§)\3/28+2m/7+6x/ﬁ (14—12\/_—3@)2/3)))

01.09.03.0022.01

2
cot(Tn) = (z78-357+212-1)

01.09.03.0023.01

27\ i(1+(=DY)
wof )=
-1+ (-1¥

3
cot(—) =4/5-245

01.09.03.0025.01

3
cot(l—g) =(z7-107+ 5);l

01.09.03.0026.01
bis 1
oo 2] = —
3/ V3
01.09.03.0027.01

cot(:%ﬂ)::\/_—l
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01.09.03.0028.01

01.09.03.0029.01

2
cot(?ﬂ) =(z57-107+ 1);l

01.09.03.0030.01
5n

cot(E):Z—\/?
01.09.03.0031.01
of2)-
(&7(_4«/73/14+,zﬁ+3m t(-i+ VB )V 28-2i VT —6V2L (14+iVT +3V2L) +2V7 (i1+3)
V14— iNT —3V2L i+2V 28+2iVT +6v21 (14-&«/7-3@)2/%)—4&\7 14—42&«/?)/
(«3/?(—2(14—i«/_—3x/ﬁ)2/3\3/28+2i«/7+6x/ﬁ +2x/7(i+«/§)\714—i«/——3 21 -
iN98+7iVT +21V2L (22/3(—,z+«/§)\/31—31zx/§ +4«77))—4i75/6\/32—6m/§]

01.09.03.0032.01

3
cot(Tﬂ) = (72-BA N2 1))

01.09.03.0033.01
3ry  i(1+ (=D
A7)
-1+(-1%

7

01.09.03.0034.01

(ﬂ+x/§)n\3/—§n(—i+\/§) +\3/%u'(i+«/§) (—1—sz/§)

((+V3)-3i(-i+V3) +(-i+V3) J 3i(i+V3)
01.09.03.0035.01

4
cot(?n) = (z328-277+332-1),

01.09.03.0036.01

amy  i(1+(-D%°)
ool 22 L2
-1+ (-1)%°

9

01.09.03.0037.01

Ve
cot(—) =0
2
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01.09.03.0038.01

Cot(S”]__ (1—12\/3)\3/—%11(—“\/?) +\3/%zz(zz+«/?) (1+iV3)

(¢+\/§) 3 —%i(—i+\/§) +(—u’+\/§) 3 %u‘(u‘m/?)

01.09.03.0039.01

5
cot(?ﬂ]zz (z32-2712+332-1);

01.09.03.0040.01
. 9
51 i (—1+ v-1 )
co|f — == ————
9,
° 1+v-1

01.09.03.0041.01

cof 22) = (V52 (s0V1-30F +7 (14 2-60T | ~297 7143/

(\3/7(—2(14—N_—3\/E)2/3\3/28+2,zx/7+6x/ﬁ +2x/7(i+\/§)\3/14—,z\/_—3 21 -

01.09.03.0042.01

iN 98+ 7iVT +21V2L [22/3(—,z+x/§)\/31—3m/§ +4x6/7))—4¢75/6\/32—6,zx/§)

4 _
cot(T) = (z78-357+212-1);
01.09.03.0043.01
amy i(-1+V-T)
o =)= ———
1+v-1

01.09.03.0044.01
n

COI(E) =-2+V3

01.09.03.0045.01

01.09.03.0046.01
3n -
cot(?) = (z57-102+1),

01.09.03.0047.01

cot(ssﬂ] =1-vV2

01.09.03.0048.01
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01.09.03.0049.01

n
Cot(—) =—4/5-2+5
10

01.09.03.0050.01
n _
cot(ﬁ) =(z7-10Z+ 5)2l

01.09.03.0051.01

cot(?]::(m/s 14-22iV3 +x3/7(—2(\/3 28-84iV3 +«/7(—zz)+«/ﬁ)\3/14+¢«/?+3 21+

(1-N§)x728+2i«/7+6«/ﬁ (14—,z\/_—3x/Z)2/3+4«/?\3/14—iv7—3«/Z u])/
(475/5\/32—&7\/? +x3/?(2(\/3 28-84iV3 +\/7L7—\/Z)12\3/14+i\/7+3 21+

01.09.03.0052.01

4T N14-iVT -3V2L +(i+V3)V 28+2iV7 +6V2L (14_¢ﬁ_3m)2/3])

5
cot(Tﬂ] (7L N2 1)}

01.09.03.0053.01

57\ i(-1+(-1¥)
cot( ]—

7 1+(-1)%7

01.09.03.0054.01
3r
cot(_) ~1
4

01.09.03.0055.01
, i[\3/-§i(-u‘+x/§)+\3/%i(i+\/§)]
cot(_”)--
\3/—%i(—i+\/§) —\3/%i(i+\/?)

01.09.03.0056.01

.
cot(?n) = (z328-27Z2+332-1),

01.09.03.0057.01
7\ i(-1+(=1%)
oof 1) L)
1+(-1)%°

01.09.03.0058.01

01.09.03.0059.01

4
cot(?ﬂ) =(z52-107+ 1)1l
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01.09.03.0060.01
5n
cot| —|[=-Vv3
6
01.09.03.0061.01

cot(67n)==(—4\/3 7-21iV3 +(—1—u'x/§)(14—42n'«/?)2/3+14\3/?(zz+x/§)i)/

(-471-3iv8 +2(VT +iVZ )N 14-iVT ~aVE +(-i+ V3V 28+2iVT +6V2L

2/3
(1= VT -3V )"+ 237 1+ V) (V7-206 V3 - 136 VT +3VE -7 V144077 +3V2 ||
01.09.03.0062.01
67 1
cot(7) =(z728-352+217-1),
01.09.03.0063.01
6r\ i(-1+(-1"")
o )=
1+ (-1
01.09.03.0064.01

,
cot(—n) =-1-+2
8
01.09.03.0065.01
(+V3)iN -1+iV3 +(-1-iV3)"
((+V3)V-1+iVE +(-i+V3)V-1-iV3
01.09.03.0066.01

8
cot(?ﬂ)zz (z32-277+332-1),

01.09.03.0067.01
8r\ i(-1+(-177)
1+(-17°

9

01.09.03.0068.01

o 22) <5245

01.09.03.0069.01

cot(i—g] ~(z7-102+5)

01.09.03.0070.01

11n
cot(—):: 2-V3
12

01.09.03.0071.01
cot(rm) == &
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01.09.03.0072.01

o 7)-
\/2[ [34(17-V17) +6V17 -8, 2(17+V17 ) -V 34-2V17 +34] V17 +V34-2V17 +15/

[16—2\/[2[\/[2[— /34(17—«/?) +6V17 +8 2(17+x/?) +\/m+34]]+

ViT -V a-2viT +15]])

01.09.03.0073.01

Ve
COI(E) ==\/23+1o\/;+2,1 255 + 114\/€

cot(%’) can be expressed using only sguare roots if n e Z and mis a product of a power of 2 and distinct Fermat
primes{3, 5, 17, 257, ...}.

Values at infinities

01.09.03.0074.01
COt(i 00) = —i

01.09.03.0075.01
COt(—i c0) == i

01.09.03.0076.01
COot(&) ==

General characteristics

Domain and analyticity

cot(2) isan analytical function of z which is defined over the whole complex z-plane.

01.09.04.0001.01
z—cot(2):: C—C

Symmetries and periodicities
Parity
cot(2) is an odd function.

01.09.04.0002.01
cot(—2) == —cot(2)

Mirror symmetry
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01.09.04.0003.01
cot(2) == cot(2)

Periodicity
cot(2) isaperiodic function with period 7 .

01.09.04.0009.01
cot(z + ) == Cot(2)

01.09.04.0004.01
cot(z+nmm)=cot(z) /; me ”Z

Poles and essential singularities

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

01.09.04.0005.01
Sing (cot(2) == {{{rk, 1} /; k€ Z}, {&, co}}

01.09.04.0006.01
res,(cot(2) (rk)y==1/; ke Z

Branch points

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

01.09.04.0007.01
BP,(cot(2) == {}

Branch cuts

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

01.09.04.0008.01
BC4(cot(2) == {}

Series representations

Generalized power series

Expansionsat z== z,

For the function itself

01.09.06.0020.01

1
COt(2) ox COt (29) — CSCA(Z) (2— Zo) + 5 Sn2z) cscl(z) (z- 20)* +

w122 20)
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1
COt(2) o COt (20) — CSC2(20) (2— Z0) + 5 sin22o) csc’(z) (2— 20)* + O((2 - 20)°%)

cot(2) =

> 1

01.09.06.0021.01

01.09.06.0022.01

01.09.06.0023.01

cot(2) o« cot(zy) (1 + O(z— zy))

Expansionsat z==0

For the function itself

cot(2) ==

cot(2) «

01.09.06.0001.02

1 z 2 27

01.09.06.0002.01

0 (_1)k 22k BZKZZk—l

1
E+Z 2K)!

k=1
01.09.06.0003.02

1 z
Z_Zi0@2
~~3+9)

Expansionsat z == g

For the function itself

cot(2) «

cot(2) «

cot(2) ==

cot(2) «

01.09.06.0004.02
3

01.09.06.0025.01
3

01.09.06.0005.02

2

9372
-

o (-1)F22K (22K~ 1) By

Z k!

k=1

01.09.06.0006.02

(SR

(

k-1 m-1

COL(20) 6~ Sy-1 €F°(20) —k ) D

m=0 j=0

d<n

2
2

/e

2

T

2

77— —

)5_

2k-1

Z) /;

-1

m+1

7Z— —

k-1

("

s
zZ— —
2

T

2

fofeml
qf

)

k
)Sin—Zm—Z(ZO)Zk—Zm(ij)(m_ j)k—lsin(% +2(m- 1)20)

)

T

< —

(z- 70
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g-series
01.09.06.0007.01

COt(Z) == —i[l"'ZZqZk] /, q== @tz

k=1

Dirichlet series

01.09.06.0008.01

[

cot(2) = —i — zu'ze?"z‘k*l) /1Im@2 >0
k=0

01.09.06.0009.01

cotD) =i+ 2i ) e 226D 1im(z) < 0
k=0
Asymptotic series expansions

01.09.06.0010.01
COL(D) o —i — 2i €*'% 1Fo(1; ; €2') /; (14 > o) Alm(2) > O

01.09.06.0011.01
cot(2) o —i — 2i e?* (1 + O(e?'%) /; (12 > c0) Alm(2) > 0

01.09.06.0012.01
COLD) o i + 2i @27 1Fo(1;; €7%%) /; (17 > 00) Alm(2) < O

01.09.06.0013.01
cot(2) cc i + 2i e 2 2 (1+ O(e %)) /; (12 > o) Alm(2) < O

01.09.06.0014.01
cot(2) o< cot(2) /; (|12 - o0)

01.09.06.0015.01
cot(2) o —i /; (2 e“"oo)/\0<¢<ﬂ

01.09.06.0016.01
cot(2) < i /; (Z—>@3”’oo)/\—7r<¢<0

01.09.06.0026.01

i -r<ag2<0
cot(z) o< { —i O<ag@<n /; (12— =)
cot(z) True

Other series representations

01.09.06.0017.01

1 & 1 z
cot(2) == — +2227 L-¢Z

z o Z2-Kr? o«
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01.09.06.0018.01

1 z2 1 z
cot(z)::—+—z /i —¢”Z

z g/ k@z-nk 7

k0
01.09.06.0019.01
had z z

cotD) = » li-¢Z

Ke—oo _ 7'(2 k2 V4

Integral representations

On the real axis

Of thedirect function

01.09.07.0001.01

cot(2) == — f cscA(t) dit
z

01.09.07.0002.01
2z

2 ottT -1 7r
cot(z) == —f dt/;0<Re(2 < —
nJo t2_-1 2

Limit representations

01.09.09.0001.01

. 1 z
cot(@ == lim ZZ k/;—%Z
— 00 e_n - T

Continued fraction representations

01.09.10.0003.01

1 z
cot(z) = — - 22
z
3-
s 7
2
2
Andreas Lauschke (2006)

01.09.10.0004.01

11 ©
cot?) = —+ —K(-7, 2k+ 1),
zZ Z

Andreas Lauschke (2006)
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01.09.10.0001.01

1 4772z
cot(z) == — —
z 1-47727
1+
4(4-47722)
3+
9(9-4n722)
5+
16(16 - 412 2)
7+
25(25-4n727)
9+
36(36-471722)
m+y — =
13+...
01.09.10.0002.01
1 4z
cot(2) = — —
z 2( 2 (1,2 47 ©
P 1+Kk(k (k ——2),2k+1) )
T 1
01.09.10.0005.01
z/2
cot(z) == — + y
z 3 4
T2, 2/s
2 2/s
2 2[4
) u 2/a
2 1 22/4
2 5 22/4

A.Lauschke (2006)

01.09.10.0006.01
z

cot(2) = — +

R

A.Lauschke (2006)

Differential equations

Ordinary nonlinear differential equations

01.09.13.0001.01
T
W(2) + WP + 1= 0 /; (@) = cot@ /\ M{E) =0

01.09.13.0002.01

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

ax/4ac—b2 zZ+ \/4ac—b2 cl]]

Transformations
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Transformations and argument simplifications

Argument involving basic arithmetic operations

01.09.16.0001.01
Cot(—2) == —Ccot(2)

01.09.16.0002.01
m

cot@a(b®)™) = (

bm ch

cot(@b™zZ") /;2meZ

01.09.16.0003.01

w7)= Y2 e

V4

Argument involving inver se trigonometric and hyper bolic functions

Involving sin™*

01.09.16.0004.01

V1i-7Z
z

cot(sin"'(2)) =

01.09.16.0016.01

- sin’l(z)
2
01.09.16.0065.01
2i
zz[(zzz+\/ 1-7 ) +1]

2i

[mm) 1
01.09.16.0066.01
illiz+y1-2 2a+l
(EEI

2a

(u‘z+\/:) -1

cot(isin'(2) =

cot(asi n‘l(z)) =

Involving cos™t

01.09.16.0005.01
cot(cos(2)) =

Vi-2

01.09.16.0017.01

cot( 1 ] _ Vitz

—cos (2
2

Vi-z
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Involving tan™

01.09.16.0067.01

2

cot(i cos™(2)) = —i |1+

el ) -1

01.09.16.0068.01

2

2i

cot(acos™(2)) = —i|1+

«e“a”(iz+\/ 1-7 )Za—l

1

01.09.16.0006.01
1
cot(tan™*(2)) = —
z

01.09.16.0069.01

X
cot(tan(x, y)) = ;

01.09.16.0018.01

VZ+1 +1
z

1
cot( — tan‘l(z)) =
2

01.09.16.0070.01

[tan‘l(x, y)] X+ X% +y?
cotj =

2 y

01.09.16.0071.01
2i
cot(i tan™'(2)) =i -

1-1-i2 G z+ 1)

01.09.16.0072.01
2i
. X+i
i [—Ey ) +1
V X2+y?

2i
X+iy ] 1

V X+y?

01.09.16.0073.01

cot(i tan™(x, y)) =

2i

cot(atan™(2)) =i -
01.09.16.0074.01
. 2a
.
v 2+y?

2a
X+iy ) 1

cot(atan™'(x, y)) =

1-(1-i2 2 @iz+ 17
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Involving cot™

01.09.16.0007.01
cot(cot™(2)) =z

01.09.16.0019.01

1 1
cot(— cot’l(z)) =z [1+— +1
2 Z

01.09.16.0075.01

cot(i cot X)) =i -

01.09.16.0076.01

cot(acot () =i -

01.09.16.0028.01
i(@Z=-0)"+@Z+)"

cot(ncot ()= —— /ine

Z+)"=(z-d)"

Involving csc™t

01.09.16.0008.01

1
cotlesc(2) =2z [1- —
2

01.09.16.0020.01
1 1

cot(— csc’l(z)) =z [1-— +1
2 2

01.09.16.0077.01

cot(i csc™(2)) =
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Involving sec™t

01.09.16.0009.01

01.09.16.0021.01
1 V-z-1+z
cot(— sec*l(z)) =
2 Vvz-1+vV-z

01.09.16.0079.01

N

cot(i sec () = —i|1+

01.09.16.0080.01

cotf(asec™(2) = —i|1+

Involving sinh™*

01.09.16.0081.01

2i
u‘[(z+\/ 22+1) +l)

2i

(z+ VZ+1 ) -1
01.09.16.0010.01

iV1+72

z

cot(si nh"l(z)) =

cot(i sinh™(2)) = -
01.09.16.0022.01
i i
cot(g sinh_l(z)) =—— (1+ Vi1i+7Z )
z
01.09.16.0082.01

[(m)l)

cot(asi nh"l(z)) =

e

Involving cosh™
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01.09.16.0083.01

i((z+mmri+1)

cot(cosh (7)) = ~
(z+Vz-1 \/z+1) _1

01.09.16.0011.01

iz
cot(i cosh'l(z)) e
Vvz-1+vz+1
01.09.16.0023.01
i 1 ivz+1
cot(— cosh (z)) =
2 V-1
01.09.16.0084.01
2i
n‘((z+\/z—1 \/z+1) a+l)

cot(a cosh"l(z)) =

(z+Vz-1 \/z+1)2§a—1

Involving tanh™*

01.09.16.0085.01

. 2i
cottanh ™ (2)) =i - ———
1-A-27'(z+ 1)}
01.09.16.0012.01

cot(i tanh™(2)) = — g

01.09.16.0024.01

; i (l +y1-2 )
cot(— tanh_l(z)) = -
2 z

01.09.16.0086.01
2i

cot(atanh () = i - _ :
1-1-27"%(z+ 12
Involving coth™

01.09.16.0087.01

2

cot(coth_l(z)) =—i|ll+ —
(1 3) () -1

01.09.16.0013.01
cot(i coth"l(z)) =—iz

01.09.16.0025.01

cot(g coth"l(z)) = — @ [\/? + m )
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01.09.16.0088.01

cot(a coth’l(z)) =—i|l+

Involving csch™

01.09.16.0089.01
2i
. 1,1
z[[ 1+§ +;] +1]

2i
+5] -1
z

cot(csch (2)) =

1
[ l+§

01.09.16.0014.01
_1 1
cot(i csch™ () = -iz |1+ —
2
01.09.16.0026.01

i
COt(E csch_l(z)) =-iz

01.09.16.0090.01

cot(acsch™(2)) =

Involving sech™

01.09.16.0091.01

=

2i
] +1

N |
N |

cot(sech’l(z)) =

NP

EEE

01.09.16.0015.01

j 1-z
cot(i sech *(2)) == — S e
1-zV 1+z

01.09.16.0027.01

j / 1—
cot(i sech_l(z)) =—i / —Z
2 1+z
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01.09.16.0092.01

et
[t

Addition formulas

NP~

cot(a sech‘l(z)) =

N |
N |

01.09.16.0029.01

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

01.09.16.0030.01
n) cot(z) -1

cot(a + —
4

cot(z2) + 1

01.09.16.0031.01
cot(a) cot(b) + 1

cot(b) — cot(a)

01.09.16.0032.01

bd 1+ cot(2)
cot(a— —) =
4 1-cot(2)
01.09.16.0033.01
sin(2a) —isinh(2b)
cot(a+ib) ==
cosh(2b) — cos(2 a)
01.09.16.0034.01
sin(2a) + i sinh(2b)
cot(@a—ib) ==

cosh(2b) — cos(2a)

01.09.16.0035.01
cot(z;) + cot(z,) + cot(zs) — cot(z,) cot(zs) cot(z;)

cot(zy + 2 + Z3) ==
1 - cot(z,) cot(z,) — cot(zz) cot(z,) — cot(z;) cot(zz)

Half-angle formulas
01.09.16.0036.01

cot( g) == Cot(2) + CC(2)

01.09.16.0037.01

cot(E) B sin(2)
2] 1- cos(2)
01.09.16.0038.02
z 1+ cos(2)
cot(—) = | — [;0<Re(@ <nVRe&2=0AIm(2 <0V Re(2 =nAIm(2) <0.
2 1-cos2)
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01.09.16.0039.01

z [ZRB(Z)—H'I 1+ cos(2) [@PP@J
o 2) = -0 % (1= {2+ ol Joamay)
2 1- cos(2)

Multiple arguments

Argument involving numeric multiples of variable

01.09.16.0040.01
1
cot(22) == E(cot(z) —tan(2)

01.09.16.0041.01

cot®(2) — 3cot(2)
cot@z) = ——
3cot’(z -1

Argument involving symbolic multiples of variable

01.09.16.0042.01

(-1t 5]
cot(nz) == (=1 [
L o
cot @35 =D 2 {n%lJ —ok+1 cot“*(2)

01.09.16.0043.01

101 mk
cot(nz) == —Zcot z+ —|/;neNt
née n

01.09.16.0044.01
Tn(cos(2))

cotinz) == ——m ————
sin(2) U,_1(cos(2))

Products, sums, and powers of the direct function

Products of thedirect function

01.09.16.0045.01
cos(a—h) + cos(a+ b)

cot(a) cot(b) ==
cos(a—h) — cos(a+b)

Productsinvolving the direct function

01.09.16.0046.01
sin(a+b)—sin(a-b)

cot(a) tan(b) == — -
sin(a—b) + sin(a+ b)

Sums of the direct function

01.09.16.0047.01
cot(a) + cot(b) == csc(a) csc(b) sin(a + b)

01.09.16.0048.01

cot(a) — cot(b) == —csc(a) csc(b) sin(a— b)

n
12

]cotZk(z) /ineN*
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Sumsinvolving the direct function

Involving other trigonometric functions

Involving tan

01.09.16.0055.01
cot(z) + tan(z) == sec(2) csc(2)

01.09.16.0056.01
cot(2) — tan(2) == cos(2 2) sec(2) csc(2)

01.09.16.0049.01
cot(a) + tan(b) == cos(a — b) csc(a) sec(b)

01.09.16.0050.01

cot(a) — tan(b) == cos(a + b) csc(a) sec(b)

Involving hyperbolic functions

Involving tanh

01.09.16.0057.01

cot(2) + i tanh(z) == cos(zx/? e_% (i ”)) csc(2) sech(2)

01.09.16.0058.01
cot(2) — i tanh(z) == cod zv 2 e%) csc(2) sech(2)
01.09.16.0059.01
cot(a) + i tanh(b) == cos(a — i b) csc(a) sech(b)
01.09.16.0060.01
cot(a) — i tanh(b) == cos(a + b ) csc(a) sech(b)
Involving coth
01.09.16.0061.01
1 .
cot(2) + i coth(2) == i csc(2) csch(2) sin(zﬁ e al ”))
01.09.16.0062.01
cot(2) — i coth(z) == —i csc(z) csch(2) sin(zx/? e%)

01.09.16.0063.01
cot(a) + ¢ coth(b) == i csc(a) csch(b) sin(a—i b)

01.09.16.0064.01
cot(a) — i coth(b) == —i csc(a) csch(b) sin(a + b i)

Power s of the direct function
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01.09.16.0051.01

1+ cos(22)
cot?(z) == ——— —
1-cos(22)
01.09.16.0052.01
3c03(2) + cos(32)
cot’(z)== ————

3sin(z) -sin(32

Sums of powersinvolving the direct function

01.09.16.0053.01
cot?(a) — cot?(b) == —csc?(a) csc?(b) sin(a— b) sin(a + b)

Related transformations
01.09.16.0054.01

Ve Ve T T
cot(z— —) cot(2) + cot(z+ —) cot(2) + cot(z— —) cot(z+ —) =-3
3 3 3 3

Identities

Functional identities

01.09.17.0001.01

1
cot(2) cot(2 2) == 3 (cot’(2) - 1)

01.09.17.0002.01

nk+z nk-z () A 2
; == CO n
W)= 2n+1 l_[\A{2n+1]w[2n+l]/W(Z) @ <

Complex characteristics

Real part

01.09.19.0001.01

sin(2x)
Re(cot(x+iy) == ———
Cos(2 X) — cosh(2y)

01.09.19.0007.01
sin(2Reg2)

coS(2 Re(2)) — cosh(21m(2))

Re(cot(2)) == —

Imaginary part

01.09.19.0002.01

| . ) sinh(2y)
m(cot(x + =
ook +2y) cos(2 x) — cosh(2y)

01.09.19.0008.01
sinh(21m(2))

cos(2 Re(2)) — cosh(21m(2)

Im(cot(2)) ==
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Absolute value
01.09.19.0003.01

\/ €os(2 X) + cosh(2y)
lcot(x+iy)| = |-———m—
€0S(2 X) — cosh(2y)

01.09.19.0009.01

cos(2 Re(2)) + cosh(21m(2)
cos(2 Re(2)) — cosh(21m(2))

Argument

01.09.19.0004.01

sin(2x sinh(2

€0s(2 X) — cosh(2y) ' €0s(2 X) — cosh(2y)

01.09.19.0005.01

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

1
arg(cot(X + i = — n t5 -
g(cot(x+iy) > (59 ( g sgn(cosh(2'y) — cos(2 X))

] - 2tan"(csc(2 ) sinh(2'y))
sgn(cos(2x) — cosh(2y)) 2

01.09.19.0010.01

arg(cot(z)) — tanl[ S n(2 Re(z)) S nh(2 |m(Z)) ]

o2 Re(2)) — cosh(21m(2)) ’ cos(2 Re(2)) — cosh(21m(2))

01.09.19.0011.01

arg(cot(2)) ==
1 sgn(sinh(21m(2))) 1 7sgn(sin(2 Re(2)))
— [ n( + -) [n - ] - 2tan"}(csc(2 Re(2)) sinh(2 Im(2)))
2 sgn(cos(2 Re(2)) — cosh(21m(2))) 2 sgn(cosh(2 Im(2)) — cos(2 Re(2)))

Conjugate value

01.09.19.0006.01
sin2x) +isinh(2y)

COt(X+ 1Y) == —
€0s(2X) — cosh(2y)

01.09.19.0012.01
sin(2R&(2) + i sinh(21m(2))

cos(2 Re(2)) — cosh(21m(2))

Signum value

01.09.19.0013.01
sin(2x) —isinh(2y)

SgN(COt(X + i y)) =

\/ cosh?(2y) — cos2(2 X)

01.09.19.0014.01
sin(2Re(2) — i SiNh(21m(2))

sgn(cot(2)) == -

\/ cosh’(21m(2)) — co(2 Re(2))
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Differentiation

Low-order differentiation

01.09.20.0001.01

ocot(z
@ = —csc3(2)
0z
01.09.20.0002.01
82 cot(z
@ == 2 cot(2) csc?(2)
i

Symbolic differentiation

01.09.20.0003.01

" cot(2) 0 (_1)k 22k-1g ‘ 2k-n-1
== (_1)nn!2—n—1+z 2 /, |Z|<ﬂ-/\n€N+
07" L k@k-n-1)!

01.09.20.0004.01

o"cot(z n-1k-1 (_1)J S'n*2k72(z) 2n—2k (k— ..n-1 _1 N
A T RN (012K e
k=0 j=0 k+1 ] 2

01.09.20.0006.01
a"cot(2) n (~1kk!S¥
=—Gni+ (=)™ 2Geot®-1) Y ——(icot@d+ DX/ neN
07" o 2«

Victor Adamchik (2005)

Fractional integro-differentiation

01.09.20.0005.01

0% cot(2) o (_1)k22k-1 = Rk-a-1
e LT en
oz’ S rek-ok
01.09.20.0007.01
c2™ ! oy oy
cot®(cz) =lim (2log(m) —l0g(—C2) + Y(—v) +y) + 7~ ((_Cz)a €2 lﬁ(“’(— _) _ l//(”)(—))
Vo F(—V) . -

Integration

Indefinite integration

Involving only one direct function

01.09.21.0012.01

log(sin(b + a 2)

fcot(b+az)alz==
a
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01.09.21.0013.01
log(sin(a 2))

f cot(az)dz==
a

01.09.21.0014.01

f cot(2) dz== log(sin(2)
Involving one direct function and elementary functions

Involving power function

Involving power

Involving z"and linear arguments

01.09.21.0015.01
1 .
fzcot(b+az)clz== — (-ia?Z-2iabz+2alog(l-e*®?)z+ riaz+
2a
mlog(1+e722%) + 2blog(1 - £ *22) — rlog(cos(a2)) — 2blog(sin(b + a2)) — i Liy(e?' ®*22))

01.09.21.0016.01

i "1 , N (—1l 27"l Gy it A ,
cot@z)dz=—-———2ie**3%n! Z w2Fia(l L 12, .., 22227 ineN
n+1 oo (n=)!

01.09.21.0243.01
Zn+1 n

i n . ) ) ) .
fz” cot(@agdz=—-——- 2”'2( j )(_1)1 j!(zi)—]—l a1 i Lij+1(e2532) /ineN
n+1 i
01.09.21.0244.01
Zn+1 n

fz“ cot(@z dz= Lo ZiZ( T ) it a2 Lijy(e722%) fineN

n+1 o0

01.09.21.0017.01
i(az(az+2ilog(1- e?'2%)) + Liy(?122))

fzcot(az)de:: -
2a°

01.09.21.0018.01
8a%iZ+24alog(1- e72/3%) 22 + 24ai Liy(e 213%) z— i n® + 12 Lig(e 2737
fzz cot(az)dz=

24 a3

01.09.21.0019.01

fz3 cot(az) dz=

(¢ (16a"'Z' - 64ia®log(l-e72"2%) 22 + 968° Liy(e 2'2%) 22 — 96 i alLis(e 2'2%) z— n* — 48 Lis(e72"2%))
64 a

01.09.21.0020.01
i log(l-e?33) 2 2iliy(e2'@%) 7 3Lig(e 2?72 3Biliy(e?'3%)z 3Lis(e2??)  izd
fz“cot(az)dz::—+ + + - _ _
5 a a2 a’ at 2ad 160a°
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01.09.21.0245.01
itk+1 k K . . . , A

- ZiZ[ J )(_1)J j! (Zi)_J"l a il ki Lij+1(@2wt) /ineN
k+1 e

n

_pn _ n)_ K n-k
f(z t) cot(at)dt_Z(k (—DK

k=0

Involving exponential function

Involving exp

Involving aP?

01.09.21.0021.01

1
fabzcot(c 2dz= (abz
blog(a) (iblog(a) — 2¢)

} iblog(a) iblog(a)
(bez‘czzFl 1-— 52— ——;
2c 2c

' i blog(a i blog(a .
eZ‘CZ]Iog(a)+2Fl(—E 20g ), 11- ! 20g );ez‘cz](2i0+ blog(a)))]
c Cc

01.09.21.0022.01

. bz _ib 4.4 ib. 2jaz (b+2ia)z (_ﬂ .o ib. Zﬁaz)
(b+2ia)e 2F1( Do1-2ie )+be Fa(1-2.12- 200

febzcot(az)dlz:: -
(2a—-ib)b

01.09.21.0023.01
log(—1+e73%) + ¢2% —log(1 + e 727

f«e“'az cot(az) dz ==
a

01.09.21.0024.01
log(—1+€'3?) + '32 — log(1 + ¢'2%)

fe“"z cot(az) dz==
a

Involving exponential function and a power function
Involving exp and power

Involving z" €°?

01.09.21.0025.01

fz" e’Zcot(c)dz=—in!

_1)i pri-l i i ; i i —1) o) 7L -
bz C ( 1) b z . . _f _E . _E _ﬁ. 2icz (b+2ic)z C ( 1) (b+2EC) z
e Z— je2Fj1 Y eens B e 1 ;e + e Z -
Q0 n=7! 2c 2c 2c 2c 20 (n=)!
-ib+2c -ib+2c -ib+2c -ib+2c )
i+2F 1 1 +1,..., +1; %% /ineN
2c 2c 2c 2c

Arguments involving inverse trigonometric functions
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Involving si nt
01.09.21.0026.01

fcot(si n'(2)dz=log(2) - Iog(\/ 1-72 + 1) +VY1-7

01.09.21.0027.01

f cot(asi n"l(z)) dz=-

8a2-2

(e—zss'n‘l(z) [(Za— 1) ((2a+ 1) es‘sjn‘l(z) (€2£sin‘1(z) 2F1(i: 11+ i; ezmén‘l(z)] _ 2F1(_iv 11— i; @2£asjn‘1(z))) i
2a 2a 2a 2a

PP 1 1 B
es( a+3)sin (2)2F1 1+_’1;2+_;@xasm 2 +
2a 2a

(a+1) ei(2a+l)sin’1(z) ZFI(]-_ i’ 12— i; ezsasin’l(z))))
2a 2a

Involving cos™t
01.09.21.0028.01
fcot(cos‘l(z))dz: -\1-7
01.09.21.0029.01

f cot(acos'(2))dz==

(i e—Zioos’l(z) ((2a+ 1) ei(2a+1)oos’1(z) 2F1[1— zi' 12— —: @2iacos’1(z)) _
a

8aZ-2 2a

o o 1 1 o 1 1 o
(2a-1) ((2a+ 1) i@ (ez“m‘ '@ zFl[—, 1,1+ —; @3S 1(2)) + zFl(——, 11— —; gliacos 1(2))) +
2a 2a 2a 2a

. _ 1 1 N
i (22+3) cos 12 2F1(1 124+ —: g2iacos 1(1)))))
2a 2a

Involving tan™!

01.09.21.0030.01

f cot(tan™*(2)) dz==log(2)

Involving cot™t

01.09.21.0031.01

p.
f cot(cot (2)) dz = 5

Involving csc™t
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01.09.21.0032.01

-1 z(zm - Iog(z+ \/Z))
2Nz2-1

f cot(csc™(2)) dz=

Involving sec™*

01.09.21.0033.01

zlog(z+\/zz—1) 1
f cot(sec(2))dz== 1- —

VZ2-1 z

Arguments involving inverse hyperbolic functions

Involving s nh™*

01.09.21.0034.01

fcot(sinh_l(z))dzzzi(Se‘s‘”h @ Fl(— 114 = 25T @) 5@ Fl[—— 1,1 o g2isnT 1<Z>)
10 2 2 2 2

(2 — i) -2 sinh R F1(1+ 5 1 2+ 2 g2isn (z)) (2 + i) ek+2)sinh i) Fl(l— 5 12— E gRisnh 1(2)))

01.09.21.0035.01

f cot(asinh (2))dz= -

. _snh (2

((2a—r£)((2a+i)[ 2snh o) F (_L L1- e
2a

2iasinh” l(z)) 2F1[_ 1.1+ — p2iasinh 1(2))] _ieb'asinh’l(z)
2a 2a

2
i i " o i i "
2F1(1+ —, l; 24 — e2£asnh (z))) + (1_ 2”~a) 62(1+£a)smh 2 2F1(1_ — 1; 2_ — €2msnh (z))))
2a 2a 2a 2a
Involving cosh™

01.09.21.0036.01

1 ' i
fcot(cosh‘l(z))dz:—— ~eosh (@ (SEZFl(— 114 —; gRicosT (Z))+SeZC°Sh @ Fl(—— 11— eZECOSh <Z))
10 2 3 2 2

p2icosh 12 ((2+”) 2200 12 Fl[l— 1 2_ _. pRicosh 1(z)) - 2F1(1+ —1 2+ g2icosh 1(2)]))
2’ 2 2’ 2

01.09.21.0037.01

f cot(a cosh‘l(z)) dz== ( e—cosh'l(z)

2(4a2+1)

¢ p2iacosh” (z))_,'_eZcosh 12 Fl(_i 11— i pRiacos (z))) Ziacosh’l(z)
' 2a’

i
2a-i|(1-2ia)|,F]|—, 1;1
(( l)[( ' )(2 1(Za +2a 2a

2F1(1+ L’ 1.2+ L; eZiacosh’l(z))) —Qa+i) eZ(lﬂ'a)cosh’l(z) 2F1[1_ i’ 12— i; EZiacosh’l(z))))
2a 2a 2a 2a
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Involving trigonometric functions
Involving sin

Involving sin(b z)
01.09.21.0038.01
fsin(bz) cot(cz)dz=
1

2(b®-4bc? 2¢c

2c

. , b b _
[i e“bz[(b— 20) [(b +20) (ez‘bzzFl[—, L—+1 eZECZ) + gFl[——
) 2c 2c

b b
11— —

2c

_ b b _ _ b b .
bemb*cﬂzFl[z— +1,15 —+2; @2»02]] +b(b+20) eZ‘CZZFl[l— oo B2m o0 eZ‘CZ]]]
c c

01.09.21.0039.01
sin(c2)

f sin(cz)cot(cz) dz ==
c

01.09.21.0040.01
log(cos( %) - sin(5")) - log(cos( ) + sin(5°)) + 2sin(c 2)
2c

fsin(cz) cot(2c2)dz==

01.09.21.0041.01

V3 (Iog(\/g - Zsin(cz)) ~log(2sin(c2) + \/3)) +65n(c2)

fsin(cz) cot(3cz)dz=
6¢C

01.09.21.0042.01

1 tan(%)—l
f sn(cz cot4cadz= — | (-1)¥* (1 +i)tanh | ——— |-
4c NP

1-19) \4/7 tanh"l[tan(%%] + Iog(cos(%z) - s'n(%)) - Iog(cos(%) + sm(%z)) + 4sin(cz)]
01.09.21.0043.01 .
fsin(Zcz) cot(cz)dz==z+ Sn@cz
2c

01.09.21.0044.01
6sin(cz) +sin(3c2)

3c

fsin(Scz) cot(cz) dz==

01.09.21.0045.01
4cz+4sn(2cz) +sin(4c2)

4c

fsi n4czcot(czdz=
Involving power of sin

Involving sin”(b z)
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01.09.21.0046.01

m 2 Mlog(sin(c2) ( M
fsin (b2)cot(czdz= 7[ m](l—mmod2)+
2
2=m WTlJ m _ imr b(m-2k) b(m-2k)
- Z (_1)k( )e—tb(n'FZk)z leb(m—Zk)Z—T (b2 (m—2k)2—4C2) oF1 1 +1 eicz|
b & k 2¢c
imr b(m-2k) b(m-2k) ) ) imr
e2 (4 -b?(m-2k?) 2F1{——, Lil-—; @2”2) —b PP ENET (M- 2k)
2c 2c
b(m-2k) b(m-2Kk) ) ey
2c- b(m—2k))2F1[7 +1,1; 27 +2; ez‘”]— be 2 (m-2Kk)(2c+b(m-2k))
c
b(m-2k) b(m-2k) .
zFl( -— 52— ez‘”]]]/((m— 2k) (462 - b?(m-2k)?)) /; me N*
2c 2c
01.09.21.0047.01
sin(c2)
fsjn“(cz) cot(cz)dz=
Cu
01.09.21.0048.01
L cos3(c2)
fsm (czcot(cz)dz==—
2c
01.09.21.0049.01
3 Qﬁma
fsm (czcot(czydz= 3
c

01.09.21.0050.01
cos(2c2) — 2log(cos(c 2)

4c

jﬁh%caamzcadz=—

01.09.21.0051.01
3vV3 (Iog(\/_ - Zsin(cz)) ~log(2sin(c2) + \/?)) +18sin(c2) - 2sin(3c2)

jgh%caam303d2=
24c
01.09.21.0052.01
1 tan(%) -1 tan(5) + 1
jéh%caam4cadz:-——(—DWM3+3inam4 +(=D¥@E+3i)tanh ™ —— |+
24c \/7 \/7

6Iog(cos(;) - sn(%)) - 6Iog(cos(%) + sin(%)) +18sin(cz) - Zsjn(3cz)]

01.09.21.0053.01
1

1 2sin2(c2)
fsmz(cz) cot(cgdz= —
c

01.09.21.0054.01

cot(cz) 2
dz==-
1 1
sinz(cz) csinz(cz)
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01.09.21.0055.01
f cot(c2)
—dz-==
v sin3(2cz)
(—4 F[si n"}(cos(c2) - sin(c 2)

1
5) (cos(€2) + sin(c 2)) (cos(c 2) sin(c z))3/2 —4cos’(cz\ sin2cz +1 ) /
(GC\/ sin3(2cz) \/ sin2cz2) +1 )

Involving rational functions of sin

Involving (a + b sin(c z))™

01.09.21.0056.01
f cot(c2) P log(sin(c2)) — log(a + b sin(c 2))

a+bsin(cz) ac
01.09.21.0057.01
2A

- dz=—
a+bsin(cz) c

fA+ Bcot(c2) 1
a

1[ b+ atan(%)] B(log(sin(c 2)) - log(a + bsin(cz)))]
tan™ +
a? - b? a? - b?

01.09.21.0058.01

cot(c2) 1 2b b+ atan(c2
fidz: — - tant +2log(sin(c2) - log(a+ bsin2cz)
a+bsin2cz 2ac 212 212

01.09.21.0059.01
f(A+ Bsin(c 2)) cot(c2) 4 Ablog(sin(c2) + (aB - Ab)log(a+ bsin(c 2)

a+bsin(cz abc

01.09.21.0060.01

cot(c2) 1 a

fi dz=— (7 +log(sin(c2) - log(a + bsin(cz)))
(a+bsin(c2)® a’cra+bsinc2

Involving algebraic functions of sin

Involving (a + b sin(c z))?

01.09.21.0061.01

(a+bsinc2)y’ [acsc(c 2)

acsc(cz))
cp b

-B
f(a+ bsin(c2)’ cot(c2) dz== + 1) 2F1[—ﬁ, -B1-8; -

01.09.21.0062.01

(2 Va+bsin(cz) ) Va cser(c2) _1[\/Ecsc%(cz)]
f\/a+ bsin(cz) cot(cz)dz== 1- sinh
N b
Vb acsgcz) +1 Vb
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01.09.21.0063.01
f\/ a+asin(cz) cot(cz)dz==
(2 cos(%) + Iog(cos(%) + sin(%) -1)- Iog(cos(%) + s'n(%) +1)+ Zsin(%)) Va(sincz + 1)

c(coy(Z) +sin(%))

01.09.21.0064.01
(2cos(5") + log(cog 5) - sin(
f\/ a-asin(cz) cot(cadz=

01.09.21.0065.01

cot(c2) 2vVb » va csc%(cz) acsc(c2)
f dz==- - sinh +1
Va+bsincz) va cescz(czVa+bsinc) Vb b

[ cotcn (oo ) () 1) - logens( )+ () +1) (ot )+ 3n(%)

%) _ 1) - log(cos( &) - sin( ) + 1) - 2sin(Z)) Va—asinc2)
¢(cos(F) ~sn(3))

Va+asn(cz cva(sincz +1)
01.09.21.0067.01

[men_, lodos)-ar)- - tmlonls) a5 1) o) -o(3)

Ya-asin(c2) cva-asn(cz

Involving cos

Involving cos(b z)

01.09.21.0068.01

1
fcos(bz) cot(cz)dz= ——
2(b3-4b)
. ) b b , , _ b b )
e b(b+20) e 297 F ) 1- —, 1;2— —; e*°%| - (b-20)[(b+20) '°?|* "7 F)[ —, 1; — +1; £%°%| -
2c 2c 2c 2c

b b ) ) b b .

2Fl - L1-— QZtCZ +bet(3b+2c)22|:l —+1, L — 42 @2“:2
2c 2c 2c 2c

01.09.21.0069.01
cos(c2) - log(cog( %)) + log(sin(5))

C

f cos(cz)cot(cz)dz=

01.09.21.0070.01
2cos(c2) - log(cog( 5)) + log(sin(5))
2c

f cos(cz)cot(2czdz=

01.09.21.0071.01
6cos(C2) — 2 Iog(cos(%)) +log(2cos(c2) - 1) - log(2 cos(c 2) + 1) + 2 log(sin( %))

f cos(cz)cot(3cz)dz=
6¢C
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01.09.21.0072.01
f cos(cz)cot(4czdz=

tan(Z) -1

- tan(Z2)+ 1

1
- [(- ¥4 (-1-14) tanh‘l[
4c NS

01.09.21.0073.01
cos(2c2) + 2log(sin(c 2))

2c

f cos(2cz)cot(czdz=

01.09.21.0074.01
6cos(C2) + cos(3¢2) — 3 Iog(cos(%)) +3log(s n(%))

f cos(3czcot(cz)dz==
3c

01.09.21.0075.01

4cos(2c2) + cos(4cz) +4log(sin(c2)
f cos(4cz)cot(cz)dz=
4c
Involving power of cos
Involving cos¥(b z)
01.09.21.0076.01
f cos™(bz)cot(cz)dz==
, 1= -ib@k-mz_p (1 Bm _ bk. bk _bm 4. 2icz
2""Iog(sn(02))(l—mmod2)(m) o Zzl(m) € 2 1( "2c ¢ e T the )
-2 +
c 2 ik b(m-2k)

—] -(1-9) \4/? tanh’l[#] +4cos(Cz) - Iog(cos(;)) + Iog(sin(

2)

es(Zc+b(m—2k))zzFl(1l _b? + g_r: 1 _b? i g_f: +2 @2xcz) £k m)ZZFl(L bk b_m; bk _ bm 1 @2502)

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

e£(2c+2bk—bm)22|:l(1, bk bm +1 bk bm +2 £2£cz
c 2c c 2c

/imeN?*
2c—b(m-2k)

01.09.21.0077.01
"
cos'(c2) (—cot?(c2)) 2 uou U
( ) 2Fl(——, ——1-—; cscz(cz))
2 2 2

f cos‘(czycot(cz)dz=
Cu

01.09.21.0078.01
cos(2c2) + 4log(sin(c2)

4c

f cos’(c2) cot(cz) dz=

01.09.21.0079.01
15cos(c2) + cos(3¢2) + 12 (log(si n(%)) — log(cos( %)))
12c

f cos’(c2) cot(c2) dz ==
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01.09.21.0080.01

V cos’(c2) (cos(c2) - log(cos( %)) + log(sin( %))) sec(c2)
f V cos’(c2) cot(cz)dz=

C

01.09.21.0081.01

3cos(2c2) +log(2cos(2c2) + 1) + 4log(sin(c 2)
f cos?(cz)cot(3c2) dz ==
12¢c
01.09.21.0082.01
9
1 2c0s2(cz) csct(c2) 1 13
fcosz(cz) cotcg)dz== —————— zFl(——, - = cscz(cz))
2 94 4
c(—cot*(c2)
01.09.21.0083.01
cot(c2) 24 —cot?(c2) 115
dz=—— 2F1[—, - = cscz(cz))
1 L 4 4 4
cosz(C2) ccosz2(c2)
01.09.21.0084.01
1 1
) cos2(2¢2) — tanh’l(cosE(Z c z))
f cosz2(2cz)cot(cz)dz=
c
01.09.21.0085.01
1 1
f cot(c 2) tanh (cosz (2(:2))
—_—dz==——— =
1 c
cosz2(2c2)
Involving rational functions of cos
Involving (a+b cos(c z))™"
01.09.21.0086.01
f cot(c2) o (a+b) Iog(cos(%)) —alog(a+ bcos(c2) + (a-b)log(s n(%))
a+bcos(c2) (a-b)y(@a+byc

01.09.21.0087.01
fA+ B cot(c 2) 4 (A+ Bcot(c2) sin(cz)

a+ bcos(cz) c(Bcos(c2) + Asin(cz)

B((a+ b) log(cos( %)) —alog(a+bcos(c2) + (a-b)log(s n(%))) 2A 1[(a— b) tan(%)]]
tanh™

@-D@rb) oz | o=
01.09.21.0088.01

A+ Bcot(2) p Bcos(2) (Iog(cos(g)) - Iog(sin(é))) + B(—Iog(cos(g)) + Iog(sin(é)) +1)+2Asin(2)
f 1-cos(2) 2= 2(cos(2 - 1)

01.09.21.0089.01
fA+ B cot(2) . -Bcos(2) (Iog(cos(g)) —log(s n(g))) +B (—Iog(cos(g)) +log(s n(g)) -1)+2Asin2)

1+ cos(2) 2(cos(2 +1)
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01.09.21.0090.01

cot(c2) Iog(a+ bcos(2 c2) - 2log(sin(c 2))
a+bcos(2cz) - 2(a+b)c
01.09.21.0091.01
(A + Bcos(c 2)) cot(c2) . b(a+b)(A-B) Iog(cos(%)) +a(aB-Ab)loga+bcosc2)+(@a-b)b(A+B) Iog(sin(%))
a+bcos(c2) (a-byb@+byc

(A+Boosoot % (a+8) cscz(g) +2(B-A) |og(005(§)) +2(A+3B) 'Og(gn(g)))

01.09.21.0092.01

cos(z)
01.09.21.0093.01
(A+ Bcos(2) cot(z) (2(A+B)log(sin( g)) - 2(A-3B)log(cog g))) cos?( %) -A+B
cos(2) +1 - 2(cos(2) +1)
01.09.21.0094.01
f cot(c2) dre E [ a . log(cos( %)) . log(si n(%)) B (a? + b?) log(a+ bcos(c 2))
(@a+bcos(c2)? ¢|(@-P)(@+beosicz)  (@a-by (@+b)y’ (@2 - b?)°

Involving algebraic functions of cos

Involving (a+b cos(c )

01.09.21.0095.01

f (a+bcosc z))ﬁ cot(cz)dz=

(a+bcos(c2)??

2@-b)@+bc(B+1)

a+bcos(cz)

a+bcos(c2)
a+b D

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

01.09.21.0096.01

f\/ a+bcos(cz) cot(cadz=-

01.09.21.0097.01

f\/ a+acos(cz cot(czdz==

v-a- tanl( V atboosc) ] +Vb-a tanl[—'ammcz)] -2va+bcosc2)

-a-b b-a

C

Va(coscz) + 1) (208 %) - log(cos <)) + log(sin(£))) sec( )

C

01.09.21.0098.01

f\/m e 7 va-acosc2) csc(%) (Iog(cos(%) - sin(%)) - Iog(cos(%) + sin(%)) + Zsin(%))

Cc

01.09.21.0099.01
tanhl( \/ a+bcos(c2) ) tanh™ 1[ V at+bcos(c2) ]
cot(c2) 1 Vab Va+
f S P ¥

va+bcoscz) c a-b a+b
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01.09.21.0100.01

[ten_,, eADden) imlod )

Va+acos(cz)

01.09.21.0101.01

dz=

cva(cos(cz) +1)

f cot(c2) (tog(cos( ) - sin( 7)) - log(eos( ) + sin(F))) sin(5) - 1

v a-acos(cz)

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

01.09.21.0102.01

f(a +bcos(2¢c z))ﬁ cot(cadz=—

01.09.21.0103.01

f\/ a+bcos(2cz) cot(cz)dz=
01.09.21.0104.01
f\/m cot(c2)dz=
01.09.21.0105.01
f\/m cot(cz) dz==

01.09.21.0106.01

tanh™

cvVa-acosc)

(a+bcos2cz)P?
2(@a+bc(B+1)

a+bcos(202)]
a+b

zFl[B +1, 1L B8+2

Va+bcos2c2 —-Va+b tanhl[

\/ a+bcos(2cz) )

a+b

c

Veos2cz)a+a (cos(c2) - log(cos| %)) +log(sin( %))) sec(c2)

c

Yva-acos2c2)

c

1[ a+bcos(2c2) ]
a+b

cot(c2)
f e R P
Va+bcos2c2)

01.09.21.0107.01

a+b c

f cot(c2) iy cos(c2) (log(sin(%5)) ~ log(cos(5)))

Va+acos(2c2)

01.09.21.0108.01

cvcos2cz)a+a

1

cot(c2)
f e S
Yva—-acos2c2) cvVva-acos2c2

Involving cos(c z) (a+b cos(2 ¢ z))*

01.09.21.0109.01

f cos(c2) (a+bcos(2¢2)’ cot(ca dz=

cos(cz)(a+bcos2¢c z))ﬁ [1 (a+b)csc?(c2)

(2B8c+c)\ —cot’(c2)

2 2

_ﬁF l. l . l 'C&z
2b ] 1[_B_ === =B E_ﬁr (cz),

(a+b)csc3(c2)
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01.09.21.0110.01

f cos(c2)\ a+bcos(2cz) cot(cz)dz==

! [\/a+b (2\/? ya+bcos2c2) cos(cz)+\/7(a+3b)log(\/7\/Fcos(cz)+\/a+ bcos(2c2) ))—

4vVb Ya+b ¢
Va+b coscz
4+/b (a+ b)tanhl[;s()
Va+bcos2c2)

01.09.21.0111.01

f cos(C ) cot(C 2) . 1 (V2 Iog(\/z Vb cosicz +Va+ bcos(2cz)) 2 hl[ Va+b cosc2) ]
_— == — - tan
Va+bcos2cz2) 2c Vb va+b va+bcos2c2)

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

01.09.21.0112.01
(a+bcos2cz)P?

2b@a+b)yc(B+1)

f cos(2cz) (a+bcos2c z))ﬁ cot(czdz=

a+bcos2c2)
(a+ b- szl([H 1,1 8+2 7]]

a+b
01.09.21.0113.01

fcos(Zcz) a+bcos(2cz) cot(cz)dz=

va+b vYa+bcos2cz) (a+3b+bcos2cz)-3b@+ b)tanh‘l[

\/ a+bcos(2c2) ]

a+b

3bva+b c

01.09.21.0114.01

cos(2cz) cot(cz) 1({vVa+bcos2c2) 1 _l[\/a+bcos(2(:z) ]]
f ZETY tanh Y D

Z== — —
Va+bcos2c2) c b va+b va+b

Involving tan

Involving tan(c z)

01.09.21.0115.01

f tan(cz)cot(cz)dz==z

01.09.21.0116.01
tan(cz)

ftan(cz) cot(2czdz==z-
2c

Involving power of tan

Involving tan®(c z)
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01.09.21.0117.01

tan*(cz) u
oFo

ftan"(c 2)cot(cadz= E 1; % +1; —tanz(cz))

cu
01.09.21.0118.01
log(cos(c 2))

f tan’(cz)cot(cz) dz= —
c

01.09.21.0119.01
tan(c2)

f tan’(cz) cot(cz) dz= -z

Involving sin and cos

Involving sin(c z) (@ + b cos(2 ¢ z))?

01.09.21.0120.01

(a+bcos2c2)*tesocz) | bsin®(c2) 1
fsin(cz) (a+bcos2c2)’ cotcrdz=— zFl[B +1, = B+2
2vV2 be(B+1) a+b 2

01.09.21.0121.01

\/ a+bcos(2c2)

a+bcos2c2)

a+b

V2 @+ b)tan‘l[w]+2\/3\/a+ bcos(2c2) sin(c2)

fsin(cz) a+bcos(2cz) cot(cz)dz==

4vb ¢
01.09.21.0122.01
sin(c2) cot(c2) 1 V2 Vb sinc2)
f dz= tan™?
Ya+bcos2c2) V2 Vb c va+bcos2c2)
Other integrals
01.09.21.0123.01
(A+ Bcos(c2) cot(c 2) 1 b+ atan( %)
f _ dz= 2(a - b?) Btan | ——— | +
a+bsin(cz)

abya?-p? ¢ a2 - b?
Vad-b? (—chz+ b(A-B) Iog(cos(%)) +b(A+B) Iog(sin(%)) — Ablog(a+ bsin(cz)))

01.09.21.0124.01
(A+Bsin(cz)) cot(cz)
f dz

a+bcos(cz)

Bz 2aB o @-bytan(5)| Alog(cos($)) aAlog@a+bcoscz) Alog(sin(5))
—+ ——tanh + + +

b b /bz—az c W a2 ac-bc b2c-a2c (a+bc
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01.09.21.0125.01

2 cot(cz) (cos(c 2) Sin(c 2))
f Y cos(cz)sin(c2) cot(cz)dz==—
5c \/4 Si nz(c 2)

3/2

539
zFl(—, - —;cosZ(CZ)]
44" 4

01.09.21.0126.01

cot(d 2) P
Z==

\/ acos(d 2) + bsin(d 2) cos(d 2) + csin*(d 2)

(20+u‘b +\/4ac—b2)(itan(dz)+l) [ 5
-a—-c+V4ac-b

—2(20—ib—\/4ac—b2) Flsin™ - -
(—20+ib +V 4ac-b? )(itan(dz)—l) a+c+y4ac-Db?

; \/ _p2 i
—-2c+ib +v4ac-p? i (2C+lb+ 4ac-b )(utan(dz)+1) -a-c+V 4ac-1?
11 ;sin

'S
-2c—-ib -+ 4ac-b? (—2c+ib +\/4ac—b2)(itan(dz)—1) a+c+V4ac-b?

[20+n’b +V4ac-b? )(itan(dz)+1)
(cos(d 2) — i Sin(d 2))?

(—2c+ﬁb +v 4dac-b? )(itan(dz)—l)
(20+L7b +v/ 4ac-b? )(itan(dz)+1) (ib+ \ 4ac—h? +2ictan(dz))

2

\ (—20+ib +\/4ac—b2) (itan(d 2) — 1)°
—2a—ib+(—20+ib +4 4ac-b? )u’tan(dz)+\/4ac—b2

\ (@a-c+ib)(itandz - 1)

(a+c+ V4dac-b? )(cos(2d2)+isin(2dz))

a-c+ib

(—Zc—z‘b -V 4ac-b? )d -

\/a+ C+(a-c)cos2dz) +bsin2d2)

Involving trigonometric and a power functions

Involving sin and power
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Involving z" sin(a+b z) cot(c z)

01.09.21.0127.01

_ 1 LT e b b b _
fz“sm(a+bz)cot(cz)dz::——n! e*‘a*‘bzzilmﬁﬂ —— e — L1 — 1 —; e
2 i n-=p! 2c 2c 2c 2c
D (=i b b b ,
e‘a+‘bzz+j+2Fj+l(—, o — L — 4L, —+ 1 ez‘cz]—
oo n=p! 2c 2c 2c c
- n (-1l (-ib+2ic) it 2 2c-b  2c-b 2c-b 2c-b _
e*tawLE(ZCfb)ZZ . j+2Fj+l[ 1 +1, . + 1' €2£C2]+
iz (n=J! 2c 2c 2c 2c
o n (-1l (ib+2ic) Tt b+2c  b+2c b+2c b+2c
e‘a”(mzc)zz - j+2Fj+1[ ) e 1 +1, +1 ez‘cz] /ineN
o0 n-)! 2c 2c 2c 2c
01.09.21.0128.01
1 LTS by b b b b
fz“sin(bz)cot(cz)dz::——n! e-‘bzzi_ml:jﬂ(——, ——, L1 —, ,1——,e2‘°2)+
2 iz (n=p! 2c 2c 2c 2c
&Y by b b b ,
@‘bzz—j+sz+1[—, o — L —+1, ., —+ 1022
i (n-p! 2¢c 2¢  2c c
, n (1) (~ib+2ic) Tt 2c-b 2c-b  2c-b 2¢c-b ,
e‘(zc‘b)zz ,—+2Fj+l[ 1 +1,. +1; e2‘°1]+
i (n=)! 2c 2c 2c 2c
, n (-1 (ib+2ic) A b+2c  b+2c b+2c b+2c A
eﬂ(b+2c:)zz j+2Fj+l( ) eeey 1; + 1, ey +1 62“:2] /; neN
20 (n=)! 2c 2cC 2c 2c

Involving powers of sin and power

Involving z" sih™(b z) cot(c z)
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01.09.21.0129.01
f 2'sin"(b2) cot(c2) dz==
1% n )i i
m( (-l Gbm-2k) "t i b(m-2Kk) b(m-2Kk)
—in!' i)™ § _1k( ) “b“‘FZk)Zg i+ F-+( 1
e k=0( ) K [@ 0 (n-j! e 2c 2¢c

b(m-2Kk) b(m-2Kk) N (—1)) (—ibm-2ky) Tt 2
—_—+ +

1,.., ——+1; e2502)+(_1)m f—ib(m—2k)zz
2¢ 2e = (n-j!

b(m-2k) b(m-2k) b(m-2Kk) b(m-2Kk)

ioFip|——, .., 11 e I ————— %% 4
Iz Hl( 2c 2c 2c 2c ]

£t 2c-bm-2k)z Z

n (1) (2ic—ib(m=2k) Tt 2¢c—b(m-2k)
j+2 j+l(7

iz (n-j! 2c
2c—-b(m-2k) 2c-b(m-2k) 2c—-b(m-2k) )
L +1,..., ———+1; 432“32) +
2c 2c 2c
o2k & (-1 ic+ib(m—2k) "t 2 2¢c+b(m-2k)
€ Z B b —(——— -
i (n=)! 2c

2c+b(m-2k) 2c+b(m-2k)
1; +1

2c+b(m-2k) 1 emz]]_

2¢ " 2¢ ’ 2¢c
m s A (—pi 2t G ot ,
izm(m)n!(l—mmOdZ) +2e2mz - w2Fia(l . L2, 27| ine
2 (n+1)! 20 (n—=j)!
NA
me
N+

Involving cos and power

Involving z" cos(a+b z)cot(c z)
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01.09.21.0130.01

fz” cosa+bzcot(czdz=
i D (=D (—iby T b b b b
——n! waﬂbzz . J+2FJ+1[ [UU [ P — ...,1——;52‘°Z]+
2 i (n—=)! 2¢’ 2¢’ 2c 2c

o n (-1 Ric—ib) Tt —b+2c -b+2c -b+2c —b+2c ,

e“a”(zc‘b)zz _ j+2Fj+1[ i +1, ..., +1; ez‘°2]+
Q0 (n-)! 2c 2c 2c 2c

N (=Dl A b b b b ,

e‘a*‘bZZ—.Hz J-+1(—, [ R P p—— e2‘°2]+
= n-=j! 2c 2c 2c 2c

o N (-1)i 2ic+ib) Tt A b+2c  b+2c b+2c b+2c ,

e‘a”(zc“'b)zz : 2 1+1[ L +1, ..., +1 ercz] /ineN
20 (n—p! 2c 2c 2c 2c
01.09.21.0131.01
i D (=D (i) b b b b
fz”cos(bz)cot(cz)dz::——n! e“bzz - j+2 J+1[——,...,——, 1;,1-—, ...,1——;@2‘°Z)+
2 i (n=)! 2c 2c 2c 2c

, n (-1l 2ic—ib) Tt A -b+2¢c  -b+2c -b+2c —b+2c A

e‘(zc‘b)zz 2 1+1( L +1, ..., +1 ez‘cz)+
20 (n=)! 2c 2c 2c 2c
i 1)Jub)”znl b b . b . b . m)
1= o, — L —+1, ., — 4+ 1 et +
= ¥zt 2c 2c 2c 2c
, n (-1l 2ic+ib) Tt b+2c  b+2c b+2c b+2c
BE(2C+b)ZZ - j+2Fj+1 Y ey 1 +1, ..., +1 e 2icz /ineN
20 (n=)! 2c 2c 2c 2c

Involving powers of cos and power

Involving z" cos™(b z) cot(c z)
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01.09.21.0132.01

f Z"cos™(bz)cot(cz)dz=
m Zn+l
—izm[ m ]n!(l—mmodZ)
2 n+1)!

e

n

+2eZn’czZ

n

(-l 27t Gyt
(n-p!

i=0

(=)} (=ib(m=2k)) "t A

i2Mn! Z (r:][(e—ib(m—ZK)zZ

j+3Fj+2(11 R 2, 2, vy 2, @2“:2)]—

k=0 =0 (n-j!
b(m-2k) b(m-2Kk) b(m-2k) b(m-2k) )
iv2Fja| — - Ll ——— 1 ———ePicr|y
2c 2c 2c 2c
no_1Ni _ =i n-j _ _ _
efb“Hk)ZZ( 1! ¢b(m-21)) 2" j+2Fj+1(b(m 2k bm-2k y b(m 2k)+ |
=0 (n-p! 2c 2¢c 2c
_ 1D (2ic—i _ -1 n-
b(m 2k)+1. €2icz)+e(2icib(w2k))zzn:( 1) (ZEC Eb(m 2k)) z"
2c e (n-j!
2c-b(m-2k) 2c—b(m-2k) 2c—b(m-2k) 2c—b(m-2k) .
i12Fja 1 +1, . ———————— + 1; £%%2
2c 2c 2c 2c
i (2ic+i _ -1 0 _ _
(,(ZiCH'b(m—Zk))ZZn]( D! 2ic+ib(m-2k) " e 2c+b(m-2k) 2c+b(m-2Kk)
N j+27j+1 2 2 ’
3 (n=j! c c
2c+b(m-2k) 2c+b(m-2k) )
1, — 1, .., 7+1;62L°Z) ineNAueN*
2c 2c
Involving trigonometric and exponential functions
Involving sin and exp
Involving P sin(b z)
01.09.21.0133.01
fepzsin(bz) cot(cz)dz==
1 etcz+(x‘b—s'c+p)22|:l(1, % _ ;_'::; % _ % +1 €2;'cz) eicz+(s'b+tc+p)22|:l(1' % _ % 1 % _ % +2 ezmz)
—[- - +
2 ib+p ib+2ic+p
icz+(~ib-i b ip, b i Y i Cz+(—ibti b @ ._b & .20
piCZH=ib c+p)22|:1(1’ _Z_z_z’ - 2_’::_'_1, e? cz) ol CzH=ibt c+p)22|:1(1’ - 2_’::_'_1’ - £+2, e? cz)
+
—-ib+p —ib+2ic+p
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01.09.21.0134.01

fc“’zsin(bz) cot(cz) dz==
1 . b b+c ) ) b+c b )
S [i [c(b+ o) ez‘bZZFl[—, 1 : ez”cz] + b[Czez‘(b“'c)ZzFl[—, 1 —+2 ez‘cz) +2(b+0 Iog(sin(cz))]]]
4bc(b+c) c c c

01.09.21.0135.01
f e PZsin(bz) cot(cz) dz =

1

4b(b-c)c

) ) b b _. ) b b .
[ie‘szz(bwz‘”fl(l— - 12— —; ez‘cz)— (b-0 (2 bez‘bzlog(sin(cz))—czFl[——, L1-—; ez‘cz)]))
c c c c

01.09.21.0136.01
i@z | (b—_a 102 g ez»:'cz) PCEEN (aLb 1 2bh . ez:‘cz)
i(b-202 ‘ 2\ Zer 2 T P50 L 5ot L
e sinfazycot(cz)dz==—1i 4 +
2 a-b a+b

i(a+b-20)z (a+b720 . atb, Zs'cz) —i(a-b+20)z (_afb+20 . b-a. Zs'cz)
e 2F1 2c ,1, 20,@ e 2F1 2c ,1, 20,@

+
a+b-2c a-b+2c

01.09.21.0137.01

ei(a—b)zzFl(ﬂ 1 a-b i1 ez»’cz) en‘(a—b—Zc)zzFl(a—b—ZC 1: a-b. ez&cz)
. . . 2¢’ 77 2c ’ 2¢ 77 2c¢’

fe"E b+292gn@az) cot(c) dz== — i + +
2

a-b a-b-2c

—i(ath)z (_ﬂ . _atb-2c. 2icz) —i(a+b+20)z (_ atb+2c .. atb, Zicz)
e 2F1 T 1, YL @ e 2F1 T 1, T @

+
a+b a+b+2c

Involving powers of sin and exp

Involving e % sin™(b z)
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01.09.21.0138.01

fepzsinm(bz) cot(cz)dz=
1 m ip ip . ) ip ip .
o[ B)rier (i a1 ) o 1 iz 1P )
(2c-ipp 2 2c 2c 2c 2c
=
1- _o-m _ 1)K
( mm0d2)] 2 Z( 1) (k)
k=0
imz o 2c+2bk-bm-ip 4c+2bk-bm-ip .
eT e(Zsc—gb(m—Zka)z(p_ib(m_2k))2|:l ,l; ;QZH:Z +
2c 2c
) bm-2k+ip 2c+2bk-bm-ip _.
ePibmM2Kz 56 ihm-2Kk) + p)zFl(— L ;&:2‘”]])/
2c 2c
(2c+2bk-bm-ip)(bi2k-m)+ p) +
1. 2c-2bk+bm-i 4c—-2bk+bm-i
e—zsmn €(2$c+ib(m—2k)+p)z(bi(m_2k)+ p) 2Fl ¢ p’ 1; ¢ p; €2s'cz +
2c 2c
, bm-2k -ip 2c-2bk+bm-ip _.
ePHM2DZ (24 c 4 ib(m-2k) + p)zFl( . ;ez‘cz]]]/
2c 2c
((20+b(m—2k)—12p)(bu'(m—2k)+p))]/;meN+
Involving cos and exp
Involving e “ cos(b z)
01.09.21.0139.01
. b-i b—i . . b+i b+i .
1 e(»b+p)22|:l(2_cpl 1; 2_cp 1 €2wz) e(—»b+p)22Fl(_ ;cp’ 11— %; 62502)
f@pzcos(bz) cot(cz)dz=—|- + +
2 b-ip b+ip
o b-2c+i b-4c+i . o b+2c—i b+dc—i .
e(—sb+25c+p)12|:l(_ ;:Ipv 1 — 20: p; eztcz) £(5b+2u:+p)22F1( +ch p’ 1 +20C p; ezzcz)
b-2c+ip b+2c-ip

01.09.21.0140.01
f 2'PZcosb2) cot(c2) dz ==

. b+c b . ) b b+c .
2(b+0)log(sincz) - ce? ®OZ k[ ——, 1; — +2; €?°?|| - c(b + ©) €?*PZ,F| —, 1; ; g2ic?
c c c c

wea
01.09.21.0141.01

f e P2 cogbz) cot(cz) dz ==

1

4b(b-c)c

) ) b b ) b b i )
[e‘z‘bz(bCez‘”zFl[l— - 12-—; e2‘°2)+(b—c) [czFl[——, 11-—; e2‘°2]+2be2‘bzlog(sin(cz)))]]
c c c c
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01.09.21.0142.01
e—x‘(a—b)zzl:l(b—_a’ 1; b-a 1 B2x‘cz) e—x‘(a—b+2c)22|:l(_ a—b+201 1; B; B2x‘cz)
i (b-20)z _ 2c 2c 2c 2c
e cos(az) cot(cz)dz== — + -
2 a-b a-b+2c
ei(a+b)22|:1(%, 1 az;cb +1 eZicz) ei(a+b—2c)22|:l(a+2;20, 1: %; ezﬁcz)
a+b a+tb-2c
01.09.21.0143.01
i (a-b) z ab .. ab . ,2icz —i(a+b)z _ath 4. athb-2c. 2icz
f “i+2092 ooqaz) cot(c2) d z 1 ¢ ZFl( o0 Lge the” ) e ZFl( 20 BT € )
e = —| - + +
2 a-b a+b
i b+2 b, o; i (a—b— -b-2 -b. o;
e 5(a+b+2c)22|:1(_ a+2:r: C, 1 _az;c; KZECZ) eg(a b 20)22F1(a > C, 1 az_c; eZucz)
a+b+2c a-b-2c
Involving powers of cos and exp
Involving €”? cos™(b z)
01.09.21.0144.01
fepz cos™(bz)cot(cz)dz==
m) ( eP? ip ip . e(Z»’c+p)z ip ip .
—iZm[ m ] — 2F1(1, -—il-— e2E°2)+ 72&(1, 1-—;2-—; e’mz) (1-mmod2) -
P 2c 2c 2ic+p 2c 2c
[leJ m\ [ e "2Pik+ibmip)z bk bm ip bk bm ip )
i2™m Z ( ) - R 1,——+———;——+———+1;ezf°Z)+
Lk {bi(m-2K+p c 2c 2c ¢ 2c 2c
e(2ic—2z‘bk+s‘bm+p)z bk bm ip bk bm u‘p )
— oF1 f——— 1l -+ — - — 42,74
2ic+ib(Mm-2K) +p c 2c 2c C 2c 2c

e(bi (2k-m)+p) z

72&(1, ;
p-ib(m-2k) c 2c 2c ¢ 2¢c  2c

el2ictib@kemipz bk bm ip bk bm ip _
1 +2; %% imenNt

F
2ic—ibMm-2K+p-

Involving trigonometric, exponential and a power functions

Involving sin, exp and power

Involving z" € * sin(a+b z) cot(c z)
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01.09.21.0145.01

fz” eP?sin(a+ bz cot(cz)dz==

1 o n (1)l (—ib+p A —-b-ip  -b-ip -b-ip —b-ip ,
—n! e"a*(’”b*”)zz . i+2Fjs1 e 1 +1,..., ——+1; ez‘”]+
2 i (n—)! 2c 2c 2c 2c
D (2ic—i ==L -
@—ia+(2»‘c—tb+p)zi( 1) (ZEC lb+p) z
j=0 (n_j)!
-b-ip+2c -b-ip+2c -b-ip+2c -b-ip+2c 0;
j+2Fje1 5 5 1 5 +1,...,27+1;e L
c c c c
o n (-1l ib+p Tt b-ip b-ip b-ip b—ip A
€£a+(£b+p)zz - j+2Fj+1 ) oeeey , L +1, ..., ——+1; eZscz)_
i=0 (n—j! 2c 2c 2c 2c
D (2ic+i ==L -
eia+(2£c+n‘b+p)zi( 1) (2E0+lb + p) z!
j=0 (n_j)!
b-ip+2c b-ip+2c b-ip+2c b-ip+2c )
j+2 j+1( oc ) ey e 1 oe +1,...,T+1;€2ECZ] /;nEN
01.09.21.0146.01
fz" eP?sin(bz) cot(cz)dz==
1 } n (- (-ib+p) A -b-ip  -b-ip -b-ip ~-b-ip A
—nt|eiePz )" , j+2Fjs1 Ve L +1, ..., +1; e2‘°2]+
2 o0 (n=)! 2c 2c 2c 2c
i S —j-1 _n—j
e(ZiC—iber)ZZn:( 1)) (2ic-ib+p) z)
j=0 (n_j)!
-b-ip+2c -b-ip+2c -b-ip+2c -b-ip+2c )
i+2Fjs1 VL +1, ., —————— +1; 2% -
2c 2c 2c 2c
e(ib+p)zzn:(_1)j (ib+p)7jilzn_j . . b—zZp b—ip 1: b—ip+1 —b_ip+1' Zicz)—
. j+2Fj+1 y ey y 4y y eeey . e
iz n-p! 2c 2c 2c 2c
_N(2; i -i-1n-j
e(z"c”b*p)zznl( 1)) 2ic+ib +p) 7]
j=0 (n_j)!
b-ip+2c b-ip+2c b-ip+2c b-ip+2c )
i+2F 1 5 . L . +1, ..., 27+1; e/ ineN
c c c c

Involving powers of sin, exp and power

Involving z" €% sin™(b z) cot(c z)
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01.09.21.0147.01

fz” eP?sinM(bz) cot(cz) dz=

[WTIJ n j . -j-1 _n—j .
m . (-1 (p—ib(m-2k)) zZ) —ip-b(-2k+m)
—E.(Zﬂ.)imn! Z (_1)k( k) (_1)m g(p—nb(wzk))zz - j+2Fj+1[ ) oeeey
k=0 =0 (n—=j)! 2c
—ip-b(-2k+m) —ip-b(-2k+m) —ip-b(-2k+m) _
P , L P +l,...,p—+l;e2‘°2]+
2c 2c 2c
iorpoibm ks (-1} 2ic+p-ibm-2k) "tz —ip-b(-2k+m)+2c
e Z - jr2Fje1 ,
o0 (n—=)! 2c
—ip-b(-2k+m)+2c —-ip-b(-2k+m+2c
1 +1,
2c 2c
—-ip-b(-2k+m)+2c .
P . +1; @2‘”]]+
c
(pehi(m-2k) 2 n (-1l (p+ bn’(m—2k))’j’l 7 —ip+ b(-2k+m) —ip+ b(-2k+m)
e Z . j+2Fj+l Y ’
i (n—)! 2c 2c
. —ip+ b(-2k+m 1, .., —ip+ b(=2k+m) +1 eztcz]+€(2:'c+r)+bi(rrk2k))z
2c 2c
N (-1)i 2ic+ p+bim-2k) It . —ip+b(-2k+m+2c  -ip+b(-2k+m+2c
o (n—j)! j+2 ]+1( 2¢ [IEEES] 2c ’
—-ip+b(-2k+m)+2c —ip+b(-2k+m)+2c )
1; P +1, ..., P +1; ezf”) -
2c 2c
m n (_1)] —i-1 -] i i i i )
iz-m(m)m(l—mmoda epzzpi_ml:m(——p, ...,——p, 1;1——p, ...,1——p;e2m)+
2 20 (n-)! 2c 2c 2c 2c
e(2;‘c+p)z
N (- ic+p) T2 ip ip ip ip
Z ,-+2F,-+1(1——,...,1——,1;2——, ...,2——;e2m) /ineNAmeN*
(n=p! 2c 2c 2c 2c

j=0
Involving cos, exp and power

Involving z" e?* cos(a+b z) cot(c z)
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01.09.21.0148.01

i
fz” eP?cosa+bz)cot(czdz= 5 n!

o n (-1l (-ib+p Tt -b-ip  -b-ip -b-ip -b-ip
e—sa+(—sb+p)zz - j+2Fj+1 ey 1; +1, ..., +1;
Q0 (n=)! 2c 2c 2c 2c
_Di(2ic—i -1 n-
e—n‘a+(2§c—s‘b+p)zzn:( l) (ZEC lb+p) z"
j=0 (n_j)!
-b-ip+2c -b-ip+2c -b-ip+2c -b-ip+2c )
i+2Fjs1 . 1 +1,.., ———— +1; %%+
2c 2c 2c 2c
o n (-1 @b+ p 2 b-—ip b-ip b-ip b—ip ,
exa+(»b+p)zz i2Fj o 1 +1, .., +1 echz)_'_
= (n=)! 2c 2c 2c 2c
D (2ic+i -1 n-j
eia+(2ic+n‘b+p)zi( 1) (2E0+lb+p) z"
j=0 (n_j)!
. (b+20—ip b+2c-ip 1 b+2c-ip ! b+2c-ip 1 2£cz]/
isoFi 1 +1,...,——+1e ;neN
et 2c 2c 2c 2c
01.09.21.0149.01
fz“epzcos(bz)cot(cz)dz::
i , n (-1l (—=ib+p Tt -b-ip  -b-ip -b-ip —b-ip ,
-—n! wbﬂ’)zz iv2Fj1 1 +1, ..., —— +1; e2‘°2]+
2 i (n=)! 2c 2c 2c 2c
T L -j-1 _n-j
e(Zs‘c—s‘b+p)zi( 1)) (2ic-ib+p) z")
j=0 (n_j)!
-b-ip+2c -b-ip+2c -b-ip+2c -b-ip+2c )
i+2Fjs VL +1, ., —————— + 1, 2%+
2c 2c 2c 2c
_ n (-1l ib+p) Tt b—ip b-—ip b-ip b—ip _
e(xb+p)zz - j+2Fje1 Y e L +1, ..., +1; 432“:2)+
0 (n—-j! 2c 2c 2c 2c

N (-1)i 2ic+ib +p) Tt

e(2§c+ib+p)zz

j=0 (n_j)!

b ”l( 2c 2c 2c

Involving powers of cos, exp and power

Involving z" €”* cos™(b z) cot(c z)

2c

b+2c-ip b+2c-ip b+2c-ip b+2c-ip
1 +1 _

+1 ezmz]] /ineN
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01.09.21.0150.01

fz” eP?cos"(bz) cot(cz)dz ==
=] m n (-1l (p—ibm-2k) ] —ip-b(-2k+m)
P Z ( ) @(p—ib(nka))ZZ . j+2|:J.+l(—,
o K ;s (n—j)! 2c

—-ip-b(-2k+m) —ip-b(-2k+m) —-ip-b(-2k+m) )
P 1; P +1 “thmbizekEm +1; ezwz) +

2¢ T 2c 2c
i o : —j-1 _nej .
e(2»’c+p—ib(m—2k))zi(_1)J 2ic+p—-ib(m-2k)) z") s [—z p-b(-2k+m)+2c
K j+27j+1 FRERS]
i n-)! 2c
—-ip-b(-2k+m)+2c —-ip-b(-2k+m)+2c —ip-b(-2k+m)+2c )
L1 +1, ..., +1; ezwz]+
2c 2c 2c
n (1 i (mM— =1 n-j _; _ —; _
e(p+bé(m—2k))zz( 1) (p+bi(m-2k) z" " .+1( ip+ b( 2k+m)’m, ip+ b(-2k+m
“ n-j! et 2¢ 2¢c
1: —ip+ b(=2k+m) 1 —ip+ b(-2k+m) 41 £2i7| 4 pRicHprbim-2K)2
’ 2c T 2c ’
n (-1 2ic+p+bim-2k) Ttz —ip+b(-2k+m)+2c —ip+b(-2k+m) +2c
Z . j+2 j+l( 3 eeey ,
P (n-j! 2c 2c
—-ip+b(-2k+m)+2c —ip+b(-2k+m)+2c )
L i +1, ..., P +1; @2”32] -
2c 2c
m n (_1)1' —i-1 n-j i i i i ) )
iZm( m )n! (1-mmod 2) epzzpi_ j+2Fj+l(——p, ——p, 11— _p - —p; e2‘°2)+e(2‘”p)z
2 Q0 (n=)! 2c 2c 2c 2c
n (- ic+pyitZri i i i i .
> > ,-+2F,-+1(1——p,...,1——p,1;2——p, ...,2——p;e2m) fineNAmenN?
n=p! 2c 2c 2c 2c

j=0

Involving functions of the direct function

Involving powers of the direct function
Involving powers of cot

Linear argument

01.09.21.0151.01

cot"*(c2) v+l v+3
( 5 L 5 ;—cotz(cz))

vC+C

fcotv(c 2dz=—

01.09.21.0152.01

cz+ cot(c2)
fcotz(c Ddz==—-———
I
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01.09.21.0153.01
f cot¥(c2)dz= csc(c2) + 2log(sin(c 2)
- 2c

01.09.21.0154.01

3cz-cot(c2) (csc*(c2) - 4)
f cotfcz)dz= .
c

01.09.21.0155.01
fcots(cz)dz—— —cseh(c2) + 4csc(c 2) + 4log(sin(c 2)
4c

01.09.21.0156.01
f . cot(c2) (—-3csc(c2) + 11esc?(c2) — 23) - 15¢2
cot’(czdz=

15c

01.09.21.0157.01
f Yond 2 cscb(c2) — 9esct(c 2) + 18 csc?(c 2) + 12log(sin(c 2)
cot’(c2)dz=—
12c

01.09.21.0158.01
f . 105cz+ cot(c2) (—15cscb(c 2) + 66 csc(C2) — 122 esc?(c 2) + 176)
cot®(czdz==

105¢c

01.09.21.0246.01
(-D"tan(@z) &, (-1)*cot?@z)
Z /ineN
a 2k-1

n
k=1

fcotzn(az)dz: (- z-

01.09.21.0247.01

(-1"logsin@z)  Sor (-1 & (—1)kcot2k(az>/
_ — ;n

k

f cot?™azdz= eN

a 2an!  2a 5

01.09.21.0248.01

(-D"(az+tan"(cot@z)) cot?™(az) 1 3
fcotz”(az)alz: - ZFl( N+ — N+ —; —cotz(az)) ineN
a ai2n+1) 2 2
01.09.21.0249.01
cot?™2(az) (-D"(log(csc?(@2)) + 2log(sin(a2))) 2
fcotzn*l(az) dz=-———,F(n+1,1;n+2 —cot’(@az) + -
2a(n+1) 2a 2an!

01.09.21.0159.01

1 1 1
fcoti(c 2)dz= (—Ztan’l(\/? cotz2(c2) + 1) +
2vV2 ¢

2tan’1(1 -V2 cot%(c z)) - Iog(—cot(c 2+V2 cot%(c 2)- 1) + Iog(cot(c 2+V2 cot%(c 2+ 1))

01.09.21.0160.01

1 1 1
f dz== (—Ztan‘l(ﬁ cotz(c2) + 1) +
: 2vV2 ¢

cotz2(c2)

2tan‘1(1 -V2 cot%(c z)) + Iog(—cot(c 2+V2 cot%(c 2)- 1) - Iog(cot(c 2+V2 cot%(c 2+ 1))

/ineN
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Involving products of the direct functions

01.09.21.0161.01
cot(b) (log(sin(a2)) — log(sinlb + az)) —az

f cot(tb+az)cot(azdz=
a

01.09.21.0162.01
az+ cot(b) (log(—sin(az) — log(sin(b — a2)))

f cottb—azcot(@azdz=
a

Involving powers of products of the direct function

01.09.21.0163.01

f Vcot(cz)cot(2cz) dz=

Vv cot(cz)cot(2cz) sin(cz)

ccosz2(2c2)

1 cos(c
V2 Iog(x/? cos(C2) + cosz(2¢ z)) - tanh"l[ ﬁ]]

cos2(2c2)

Involving rational functions of the direct function

Involving (a + b cot(z) ™"

01.09.21.0164.01
f 1 P az-blog(bcos(z) + asin(z))
Z==
a+ bcot(2) a2 + b?

01.09.21.0165.01

1 1
f dz=
(a+ bcot(2))? (a2 + b2)2 (a+ bcot(2)

(za®+ba’ - 2blog(b cos(2) + asin(2) a® — b* za + b* + bcot(2) ((a? — b?) z— 2ablog(b cos(2) + asin(2))))

01.09.21.0166.01

A+ Bcot(2)
f SR g
(a+b cot(z))2

((A+ Bcot(2)) cse(2) (bcos(z) + asin() (a2 + b?) (Ab - aB) sin(z) + (Aa? + 2bBa— Ab?) z(bcos(2) + asin(2)) +
(Ba® - 2Aba- b?B)log(bcos(?) + asin(?) (b cos(z) + asin(2)))) / ((a2 + b2)2 (a+bcot(2))? (Bcos(2) + As n(z)))

01.09.21.0167.01
A+ Bcot(2)
f ST 4=
(a+ bcot(z))3
((A+ Bcot(2) csc?(2) (bcos(2) + asin(2)) ((a? + b?) (Ab—aB)b? + 2(Aa® + 3bBa® - 3Ab?a—b® B) z(bcos(2) + asin(2)? +
2(Ba®-3Aba?-3b?Ba+ Ab?)log(b cos(2) + asin(z)) (bcos(z) + asin(2)? +

2(a® +b?)(-2Ba’ + 3Aba+b?B) sin(2) (b cos(2) + asin(2)))) / (2 (&% + bz)3 (a+bcot(2)® (Bcos(2) + Asi n(z)))
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01.09.21.0168.01

fA + Bcot(2) + Ccot?(2) p

(a+b cot(z))3

[(C cot?(2) + Beot(2) + A) csc(2) (bcos(2) + asin(2) [ 2((A- C)a® + 3bBa? + 3b? (C— A)a—b®B) z(bcos(2) + asin2)? +

2(Ba®+3b(C-A)a®-3b?Ba+b*(A-C))log(bcos(z) + asin(2) (bcos(2) + asin2)? +

2(a%+b?)(Ca®-2bBa? + b? (3A-2C)a+ b3 B)sin(?) (bcos(2) + asin(2)

b(a® +b?) (Ab® +a@C-bB))+

b

(&2 +17)” @+ boot@)* (A+ C +(C~ A cos22) + Bsin(22)

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

01.09.21.0169.01

1 1 Vb [\/Etan(z)]
f dz= z- —tan ———
a+bcot?(2) a-b va Vb

01.09.21.0170.01

f 1
—dz==
(a+b cotz(z))2

[(—a—b+(a— b) cos(2 2)) csc*(2) [\/E (-2a(a+b)z+2a(@-b)cos22) z- (a-b)ybsin22) - \/F

Va tan

(b-3a) tan‘l[
Vb

] (a+b+(b-a)cos2 z))]]/(S a¥2 (a—b)? (bcot?(2) + a)z)

Involving algebraic functions of the direct function

Involving (a+ b cot(c2))?

01.09.21.0171.01

f (a+bcot(c2)’ dz=
(a+beot(c2)’* a+bcot(cz) a+bcot(c2)
——[(b+u’a)2F1[ﬁ+1, 1,8+2 7J+(b—u‘a)2F1 B+11 6+2 7))
2(a2+b%c(B+1) a+ib a-ib

01.09.21.0172.01

j Va+bcot(cz Yva+hecot(cz
f\/a+ bcot(cz) dz== l—[\/a—ib tanh‘l[# —\/a+u‘b tanh™? #
c

a-ib Va+ib

14
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01.09.21.0173.01

tanhl[ at+bcot(c2) ] tanhl[ y a+bcot(c2) ]

f 1 4 i \ a—ib \ a+ib
— A== —
Va+becot(cz) c va-ib a+ib

01.09.21.0174.01
f cot(c2) (a+ bcot(c z))ﬁ dz==

B+1

(a+bcot(c2) a+bcot(c2) a+bcot(c2 ])

((a— ib) zFl[,B+ 1,1 8+2
a-ib

]+(a+ib)2F1[[>’+1, 1, 8+2

2(a2+b?c(B+1) a+ib

01.09.21.0175.01

f cot(cz)\ a+bcot(cz) dz==

1 Vv a+bcot(cz) v a+bcot(cz)
—[\/aﬂ'b tanhl[i]+\/a—n‘b tanhl[i —2\/a+bcot(cz)
c

Va+ib Vva-ib
01.09.21.0176.01
tanhl[ \ a+bcot(c2) ) tanhl[ \/ a+bcot(cz) ]
f cot(cz) dre E \ a+ib N \ a-ib
Va+becot(cz) c Vva+ib va-ib

Involving ((a+ b cot(c 2)™’

01.09.21.0177.01
1

f (a+bootc2)) dz=— [(a +bceot(c2) ((a+ bcotc2)"y’

a+bcot(c2)
]+(b—u‘a)2F1[nﬁ+1, LnB+2 —b]]]
a—i

2(a®+b%)c(np+1)

a+bcot(c2)

((b+n‘a)2F1(n,3+ 1,1L,nB+2, ———
a+ib

01.09.21.0178.01

f\/ (a+ bcot(cz))3 dz==
Va+bcot(cz
[\/ (a+ bcot(cz))3 sin(cz) [\/aﬂ‘b n'tanh_l[+—() \ a+bcot(cz) sin(cz) (a—u'b)2+

Va-ib
[ _l[\/ a+becot(c2) ] )
—jtanh™| ——— |4/ a+bcot(c2) sin(cz)(a+ib) —2b(bcoscz) +asincz) a+ib
Va+ib

\/a—u‘b ]]/(\/a—ib \/a+u’b c(bcos(cz)+asin(cz))2)
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01.09.21.0179.01

f 1

e — -

V (a+bcot(c2)®

v a+hecot(cz)
va-ib

v a+becot(c
i(@a-ib) tanhl[+7(2) v a+bcot(cz) /((a—n'b)S/2 @a+ib)¥?cy (a+bcotcz)® )
Vva+ib

[(a+bcot(cz))[itanh_l[ ) a+ bcot(c2) (a+ib)3/2+\/a—ib [2\/a+ib b—

01.09.21.0180.01

1
f cot(c2) ((a+beot(c2)" dz= ((a +bceot(c2) ((@a+ bcotc2)")’
2(a®+b%)c(np+1)
a+becot(c2 a+bcot(c2)
((a—ib)zFl[n,B+ 1,1,nB+2 7]+ (a+u’b)2F1[n[)’+ L,1L,nB+2 7]]]
a+ib a-ib

01.09.21.0181.01

1
f cot(c2) V (a+bcot(c2)® dz= [\/ (a+bcot(c2)®

3c(a+ bcot(c2)¥?

. v a+bcot(cz) 32 32 o v a+bcot(cz)
3tanh | ———— |(@+ib)""+3(@-ib)y"tanh | ——— | -2+ a+bcot(cz) (4a+ bcot(cz)
Vva+ib Va-ib

01.09.21.0182.01

f cot(c2)
———dz==
V (a+ bcot(c z))3

tanh‘l[ivamm] (a+ bcot(c2)¥? tanh‘l( 7”“’“’“”’] (a+ b cot(c 2)¥2
1 V a+ib a-ib 2a(a+bcot(cz)

+
32 3 PR
¢V (a+beotc2)® @+ib) (a-ib) a+b

Involving (a+ b cot?(c z))ﬁ

01.09.21.0183.01

-B
cot(c2) (bcot’(c2) + a)’g (bc%%z) + l) 1 3 bcot?(c2)

f(a+ bcotz(cz))ﬂdz: - Fyl —; 1, -8; —; —cot?(c2), —
c 2 2
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01.09.21.0184.01

f\/ a+bceot’(cz) dz==|iy bcot’(c2) +a \/Flog

4i

5‘\/(—a—b+(a—b) cos(Zcz))a:“(cz—Z) \/F
b+

V2

cotz(%) +2a-b

cz
\/Elog[\/f\/(—a—b+(a—b)cos(202))%c4(;) -

24/ b-a log

cos?(Z)|-i(a-btan’(F)-ib+ia +

b3/2

Zi(btanz(%) +2a-h)

Vb

]_

\ b-a \/(—a—b+(a—b) ws(Zcz))sec“(%)

7z

(b-a?

01.09.21.0185.01

(cos(c2) + 1)?

1
f—dz:: —(\/—a—b+(a—b) cos(2C2)

vV a+bcot’(c2)

) [ \/2(a—b)cos(202)—2(a+b)
sin(c2) / c(cos(cz) +1)

(Iog(—Z(a— b)s'nz(cz)) - Iog(—a\/—a— b+ (a-b)cos2cz) + b\/—a— b+ (a-b)cos2cz) +

(a—b)cos(ZCZ)\/—a—b+(a—b)cos(202) +\/7\/(a—b)sin2(cz) \/(a—b)zsinz(Zcz) ))

V (a-b)?sn*2c2) tan(c z)) / (2 V2 cybeot?(c2) +a (@-bysin’c z))3/2)

01.09.21.0186.01

f cot(c2) (a+ bcot’(c z))ﬁ dz=

(-a—b+(a-b)cos2c2) (beot?(c2) + a)ﬂ csc3(c2)

4(@a-byc(B+1)

2F1[,3+1, L B+2 -

(—a—-b+ (a-b)cos2c2)csc?(cz)

2(a-b)
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01.09.21.0187.01

\ bcot?(cz) +a
2c

f cot(cz) V a+bcot’(cz) dz=

- V-a-b+(a-bycos2c2) cot’c2) \ (a-b)’sin’(2c2)
-

2V2 ((@a-b)cosX(c z))3/ 2

[ \/?\/ (a—b)zsin2(2cz)
V (a-b)cos’(cz) V-a-b+(a—b)cos2c2)

01.09.21.0188.01

f cot(c2)
———dz=
vV a+bcot’(c2)

[t l[\/—a—b+(a—b)cos(2cz) cot?(c2) \ (a-b)?sin®(2¢c2)
—_ ar]7

\/ —a-b+(@-b)cos2cz) cot’(c2)
2V2 ((@-b)cosX(c z))?’/2

vV (a-b?sin’2c2) ]/(2 V2 c(@a-b)co(c z))3/2 vV beot’(c2) +a )

Involving ((a+ b cot?(c z))n)ﬂ

01.09.21.0189.01

cot(c2) ((beot?(c2) + a)n)ﬁ (MLZ(CZ) + 1 3 b cot3(c2)

np
Y
2 Fqf =1, -nB; —; —cot’(c2), -
1 21 ] :21 ’

f ((a+bcot’(c z))”)ﬂ dz=—-—

01.09.21.0190.01

f (a+ bcotz(cz))3 dz==

1 3 b cos(cz) a+b+(b-a)cos2cz)
—[+/ (bcot’(c2)+a)” sin(c2)|- —li(coscz)+1) |-
c

C

a+b+((b-aycos2cz) (cos(€2) + 1)?

[cosz(;)(—h'(a—b)tanz(%z)—2zib+2ia +v2+b-a

cz
\/(—a—b+(a—b) cos(ZCz))sec“(?) ]J] (a—b)2+\/g b—a (2b-3a)

[4 Iog[—
4vb-a

Zi(btanz(%)+2a— b)

Vb

Ccz

Iog[w/?\/(—a—b+(a—b)cos(202))sec4(?) -

N

1 cz cz
logl — [2[-2ib+V2 b \/(—a—b+(a—b)cos(2cz))sec4(—) cotz(—)—Sia +4ib
) 2 2

sinz(c z)]/(\/? b-a (@+b+((b-aycos2c z))z)]]

]+\/F b-a (3a-2b)
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01.09.21.0191.01

1
dz=

(a+bcot?(c z))3

1
[cscz(c 2 [— (\/? (—~a—b+(a-b)cos(2c2)*? cse2¢2) (Iog(—z (@-bysin’(c2) -
(a-bys nz(c 2

Iog(—a\/—a— b+(@-b)cos2cz) + b\/—a— b+(@-b)cos(2cz) +

(a-h) cos(2cz)\/—a—b+(a—b)cos(2cz) +\/7\/(a—b)sjn2(cz) \/(a—b)zsjnZ(ZCz) ))

2(a-byb(-a-b -b 2 t
V(a—b)zsinz(Zcz))— (a-bba-b+@-b o CZ))CO(CZ)]]/[Ma—b)ZC (bcotz(cz)+a)3J

a

01.09.21.0192.01
f cot(c2) ((a+ bcot’(c z))n)ﬁ dz=
(—a—b+(a-b)cos(2c2)((bcot’(c2) + a)n)ﬁ csc(c2)

- 2F1[nﬂ+1,1;n/3+2;—
4(@a-bycnp+1)

(—a— b+ (a—b)cos2c2)csc?(c2)
2(a-h)

01.09.21.0193.01

fcot(cz),/ (a+ bcotz(cz))5 dz==

+ —a-b+(a-b) cos(2 2(c2)V (a-b)? sin?(2 .
tan- 1| Y2DED 0D FCANEDTINED | esc®(c2) sec(c2) ((a—- by’ sin(2¢2)
2\/? (@) cosz(cz))3/2

1 5 .5
— |4/ (bcot?(c2)+a)” sin’(c2) _
¢ V2 v (a-b)co(c2) (-a-b+(a—b)cos2c2)”?

3/2
)

4csc(c2) (3b? esct(c2) + 11 (a—b) besc?(c2) + 23(a— b)2)

15@+b+((b-a (:03(2(:2))2
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01.09.21.0194.01

f cot(c2) / (a+bcot?(c z))3 dz=

—[\/? (bcot?(c2) + a)3 cs(2¢2) [12 (a-b)tan?t

V-a-b+(a-bycos2c2) cot’c2) \ (a-b)’sin’(2c2)
2V2 ((a-b)cosi(c z))s/2

cos?(c2) \ (a—-b)?sn’2c2) sin4(cz)+\/7\/(a—b) co(c2) \/—a—b+(a—b)cos(202)

(-2a+b+2(a-bh) COS(ZCZ))SiI’lZ(ZCZ)]]/(?)C (a—b) cos’(c2) (—a—b+(a—b)cos(2cz))3/2)

01.09.21.0195.01

cot(c2)

dz== [(a+ b+ (b- a) cos(2c2) csc3(C2) [4(b —a)V (a-b)cos’(c2) -
)

(a+bcot’(c2) ¥

V2 tan? \/ —a-b+(a-hycos2c2)

vV -a-b+(a-b)cos2cz) cot?(c2)V (a- b) sin (2cz
2V2 (@a-b) cosz(cz))

csc3(c2) V (a-b)?sin’(2c2) ]]/[8 @-b’cy (@-bycos’(cz) 4/ (bcot?(c2) + a)3 ]

01.09.21.0196.01

cot(c2)
dz==

(a+bcot?(c z))5

[(—a— b+ (a—b) cos2¢2) csc¥(c 2) [—4 V2 (-2a-b+2(a-b)cos2c2) ta(c2) (- b) cost(c ) -

3tan? 32

(—a—-b+(a-b)cos2c2z)

V-a-b+(@a-bycos2c2 cot’(c2) V (a-b)’sin’(2c2)
2V2 ((@a-b)cos’(c z))3/2

vV (a-b?sin’2c2) ]]/[24\/_@ b’cy (a-b)cos’(c2) 4/ (beot?(c2) + a) ]

_ 1 B
Involving (a + bcotz(c z))
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01.09.21.0197.01

1 B 1
f(a+ bcoti(cz)) dz== ———
2(a*+b*)c(B+1)
1 1
1 A+1 a+bcotz(cz) a+becotz(cz)
(a+bcot2(cz)) iFB+1, L B+2, ——|a®+i,Fq| B+ 1L 1L p+2 ——— &%+
a+(=1)%b a-(-1)%b
1 1
a+becotz(c2) a+bcotz(cz)
Vo1 boF|B+1, 1 8+2 —————|@ -1 boFy|f+1, L B+2 ——|a®+
a+(=1)%b a-(-1)%b
1 1
a+bcot2(cz) a+bcotz2(c2)
b?,F|B+1, 1 B+2, ——————|a+b?,F|B+1, 1; B+2, ————— |a+
a+(=1)%b a-(-1)%b

1
a+bcotz(cz)
(—u'a3+(—1)3/4ba2+b2a—\/4 1 b3)2F1 B+1,Lp+2 — |-

a+vV-1b
1
a+ bcotz(c2)
DY F |+ L+ — +(—ia3—(—1)3/4ba2+b2a+\4/jb3)
a+(-1¥b
1 L
a+bcotz(cz) a+bcotz(c2)
FalB+1, 1L 8+2 — |+ (DY ,R B+, 1, 842, ——

a-v-1b a-(-1%b
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01.09.21.0198.01
1

1
f\[ a+bcotz(cz) dz=
a+bcotz2(cz)

Va-v—Tb |Vasv—Tb (a+(-1%*b)ya-(-1¥b itanh | ——— +(x4/jb+ia)

Va+(-1)¥b
1
a+bcotz(c2)
Ya+(-1¥b tanh| ———

Va-(-1%b

1
4\ a+bcotz(c2)

i(a+{‘/jb)\/a—(—1)3/4b Var)®b tah ||+
Va+v-1b

1
\/ a+bcotz(c2)
Vas V=T b Var (-1 (-1%b-ia)Va- (-1%b tah | —— ||/
Va-v-1b

[\/a—ﬁb \/a+\4/jb \/a—(—1)3/4b \/a+(—1)3/4b c)
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01.09.21.0199.01

1
—  dz==
L
a+bcotz(cz)
1 1
1 a+bcotz2(c2) a+bcotz2(cz)
Va+(D)¥p itanh ™ ————— [+ a-(-1)¥b itanh | ———————

S a ad+
(a*+b%)c

a+(=1%b Va-(-1)%b

1 1
4 a+bcotz(cz) \/ a+bcotz(c2
V-1 bvya+(-1)¥b tah™| ——|a2 -V -1 bvya-(-1)%b tah | ———|&2

a?+
a+(-1¥%p Va-(=1%b

1 1
4 a+bcotz(c2) 4/ a+bcotz(c2)
b2y a+(-1)¥b tanh{ ————— |a+ b’y a-(-1)%b tanh| ———|a+

a+(=1)%b Va-(-1¥%b

1
\l a+bcotz(cz)

YVa+rVv-1b (—ia3+(—1)3/4ba2+b2a—\/4 1 |o3)tanh‘l A

Va+ \/4 -1b
1
a+bcotz(c2)
(—1)3/4 b3\/ a+(—l)3/4b tanh_1 _

Va+(=1¥b

1 1
4 a+bcotz(c2) \/ a+bcotz(c2)
- |+-v¥pPvVa-)¥b tah Y ———

Ya-v-1b vVa-(-1%b

+Va-V-1b (-ia®-(-D¥ba®+bPa+ V-1 b?)

tanh™?
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01.09.21.0200.01

1 B
fcot(cz) (a+ bcotE(cz)) dz=

1
1 1\t a+bcotz(c2)
(a+ bcotz(cz)) R B+1, 1 8+2 ———— | +,F|B+1, 1, B+ 2;

a+bcotz(cz)
2(a*+bY)c(B+1) a+(-1)¥b a-(-1)¥b

1 1
a+bcotz(cz) a+bcotz(c2)
(~D¥b,Fy|B+1, 1,842, ———————|a®+(-1)¥*b,F| B+ 1 L, B+ 2, —————|a® -
a+(=1)%b a-(-1)%b

1 1
a+bcotz(c2) a+bcotz(c2)
ib?,F | B+1, 1 B+2 ——————— |a-ilb?,F| B+ 1,1, B+2, ————— |a+
a+(-1)¥b a-(-1)¥%b

1
a+bcotz2(c2)
(a3—\/4 1 ba2+b2n'a—(—l)3/4b3)2F1 B+1, L +2 — |-

a+w/4 -1b

1
a+bcotz(c2)
V-1 b3,F|p+1, 1 B +2; — = +(a3+\/4 1 ba2+b2z?a+(—1)3/4b3)
a+(-1)""b

1 1
a+bcotz(cz) a+ bcotz(c2)
K|+l L2 — |4V -1 R+l L pr 2 ————
a-v-1b a-(=1¥b
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01.09.21.0201.01

1
f . 1 4\ a+bcotz(c2)
fcot(cz) a+bcotz(cz) dz==—|V a—\/4 1btahf —m [+
c

Va—{l/jb

. \/ a+ bcot%(cz)
(a+ V-1 b)\/a+(—1)3/4b \/a—(—1)3/4b \ a+beotz(c2) tanh™| —— [+

Ya+v-1b

1
. \l a+bcotz(c2)
a+v—-1b |Va+-=1¥Db (a-(-1**b)4/ a+bcotz(c2) tanh| ——————|+Va-(-1¥b

Va-(-1%b

1
\/ a+bcotz(c2) .
—— [y a+bcotz(cz) -4V a+(-1)¥b

Va+(-1)¥b

(a+(-1¥b) tanh™?

(a +b cot%(c z)) /

4 1
Ya+vV-1b \/a—(—1)3/4b \/a+(—1)3/4b a+bcot2(c2)
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01.09.21.0202.01

cot(c2)
—  dz=
L
a+bcotz(cz)
1 1
1 a+bcotz(c2) a+bcotz(c2)
Va+(-1)¥b tanh™| ————|a®+ Va-(-1¥b tanh| —————

- a
(a*+b%)c

a+(=1)%b Va-(-1%b

1 1
4\ a+bcotz(c2) \ a+beotz(cz)
-1)¥bvya+-1¥b tanh™| ————|a®+ (-1 by a-(-1¥b tanh | ————|&2

a —
a+(-1¥p Va-(=1%b

1 1
\/ a+bcotz(cz) \l a-+bcotz(cz)
ib®ya+(-1%b tanh | ————— a-ib’>vVa-(-1)%b tanh | ————

a+(=1%b va-(=1¥b

1
\/ a+bcotz(c2)

VarToTo (- T b s ian (o] Voo |

a+ \/4 -1b
1
\l a+bcotz(cz)
V-1 Va+(-1)%b tanh™f ————

Va+(=1¥b

1 1
4 a+bcotz(c2) \/ a+bcotz(c2)
- |+v-1 b*ya-(-1¥b tanh™| ————

Ya-v-1b vVa-(-1%b

a+

+Ya-v-1b (a3+\/4 1 ba2+b2ia+(—l)3/4b3)

tanh™?
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01.09.21.0203.01

cot(c2)
( )

a+bcotz(c2

1
—\/?b(a“—szaz—b“)log(—cot(cz)+\/700t5(cz)—1)a+\/7b(a4—2b2a2—b4)

1

1 [ 4(a*+b*)a®
a+bcotz(cz)

2(a4+b4)zc
1 1
Iog(cot(cz)+ﬁcoti(cz)+1)a—2b(—\/? a®-3ba*-2vV2 rPa®+vV2 b*a+ bs)tan’l(\/? cotE(cz)+1)—

1
2b(\/7a5—3ba4+2\/7b2a3—\/?b4a+b5)tan’1(l—\/700t5(cz))—
1
4(a®-3a’b) Iog(a +bcotz(c z)) +(a® - 3a? b?)log(cot?(c 2) + 1)
Involving functions of the direct function and a power function
Involving powers of the direct function and a power function

Involving powers of cot and power

Involving z"and linear arguments

01.09.21.0204.01
(—i)V 21 A n (-1 icv) it }
+e2‘°"z(—u‘)"nlz : 2PV o ViV L L VD P
j=0 (n_ J)!

f Z'cot’(czdz=

. n (-1 icy It 2 .
ezch(—E’)an!Z i j+3Fj+2(1, o lLv+1;2, ..., 2 e25c2)+
j=0 -

v v v v 2icz
oFs (— ey, V=41, .., —+1 e )+
2 1 y y y Yy y 3 ]
P T 2" 2 2

n (-1 eyt 2

)n!(l—vmodZ)Z

er’cvz(_i)v[ .
j=0 (n_ J)'

i< <

2,
(=)' n! Z (S)[@Z‘CSZ

s=1

(-1)i 2ics) i1

@2 ic(v-9)z

j+2Fjsa(S s vis+ 1, L, s+ 1 % 0F)

n
—+
j=0 (n_J)'

n (-1l 2ic(v-y9) itz

j=0 (n_j)!

j+2F(V=S ..., V=S Vi =s+V+1, ..., —s+V+1; eZicz)] ineNAveN?
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01.09.21.0205.01
1 (_l;)v ez»icvz
fzcot"(cz) dz=—(-i)'Z - ———— (2icVZ,Fy(v, v, v+ 1; 2 %) = 3Fo(V, v, v; v+ 1, v + 1; £21°%)) —
2 42
(_E)V eZE'CZV ] i
————(2iczgFo(1, L v+ 12,2, €%%%) = 4F5(1, 1, L, v+ 1; 2, 2, 2 €27%%)) -

42
(—i)V e'®VZ(1-vmod2) ( V VAR _ VvV Vv v _
v (icvzzFl(—, v, —+1; ez‘cz) - 3F2(—, -V, —+1, —+1 ez‘cz)) -
2V 2 2 2 22 2 2
v-1
1 [TJ v eZécsz 1
— (=) Z ( )[ (2icszaFy(s v s+ 1; € %) — gFy(s, s, V; s+ 1, s+ 1; 0% 0%)) - ——— £?¢V972
4¢2 S\S (s-v?

(2ic(s=V)ZF1(V, V=5 =S+ V+1; €2 %) + 3Fo(V, V=5 V=5 —S+V+1, s+ V+1; eZ‘CZ))] iveN*

01.09.21.0206.01

2 Z cot(czz log(sin(c2)
fzcot (cdz=—-—- +
2 ¢ 2

01.09.21.0207.01
i(icot(c2) +cz(icsc®(c2) + cz+ 2ilog(1— e?7°7)) + Liy(e?*¢?))

2¢2

f zcot’(c2) dz=

01.09.21.0208.01
-3¢?Z + 2ccot(c2) (csc(c 2) — 4) 2+ csc?(c 2) + 8log(sin(c 2))

6¢?

fzcot“(c 2dz=-

01.09.21.0209.01
cot(c2) (csc®(c2) — 10) + 3cz(csch(c2) — 4cscX(C2) + 2i cz— 4log(1 — €?7¢7)) + 6 Liy(e?'¢?)

12¢2

fzcotS(c 2dz= -

01.09.21.0210.01
fZZ 2o cz(cz(3i +c2) +3czcot(c2) — 6log(1 - e2/°%)) + 3i Liy(e?!°%)
cot’(c)dz==—
3c3

01.09.21.0211.01

fz3 cot’c)dz=

m (i(-16c*Z +32cicsc’(c2) 22 + 64c ilog(l— e %1% 22 — 96 ¢° 2 + 96 C% i cot(C2) 22 — 96 C° Lip(e 2/%%) 2 -
64

192iclog(1- e?°?)z+ 96 Ci Lig(e2/%%) 2+ n* — 96 Lip(e? °%) + 48 Lis(e 2/%%)))

Involving functions of the direct function and exponential function

Involving powers of the direct function and exponential function

Involving exp

Involving €°?
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01.09.21.0212.01
ebz(l_eﬁcz)v (1+ eZéCZ)7V COtV(CZ) ib ib . )
—— =y, v 1= —; —%57 P i h £ 24cC
b 2c 2c

febz cot’(cz)dz=

01.09.21.0213.01
12771 (1-e?1°?) (1+ €?'°?) cot’(c2)

. 1 )
femzcotV(c 2dz=- 2F1(v +1Lviv+2 —(1+ eh”))
cv+1) 2
01.09.21.0214.01
) i . 2 . )
f@‘czcotz(cz)dz: - [e‘”[l— 7) +log(-1+¢'°%) - log(1+ e‘cz))
c 1+ ez:cz
01.09.21.0215.01
‘ i e2ic? 2i 2ilog(-1+e2'°%)
fez‘”cotz(cz)dz:: - +
2¢C C(_l+€2écz) c

01.09.21.0216.01
i (2410g(~1+ €2/7) (~1+ €2/°7)” + 03.¢2/¢% — 63,0457 — 9 £57°7 1 3877 — 40)

fe2§°200t4(cz)dz:: - -
6c(-1+¢?c?)
01.09.21.0217.01
f i 8e2icz(9_12€25'cz+5€4£cz)

e‘z"CZcot“(cz)dz::—G— - - —3e7%1%7—24log(-1+e2'¢?)
c

(_1+ ezscz)

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" & ?



http: //functions.wolfram.com

70

01.09.21.0218.01

v
fz" eP?cot’(c)dz= (—i)véb”“ﬂ( 1]n! (1-vmod2)
2
N (—l(b+icv)y A cv—ib cv—ib cv-ib cv—ib ,
Z i+2Fj1 LV +1, ..., +1; @257 +
20 (n=)! 2c 2c 2c 2c
1z n (-1 (b+2ics) A
(_i)vn! Z(V) @(b+25cs)zz
i i=0 (n-p!
—-ib+2cs —-ib+2cs —-ib+2cs —-ib+2cs .
iv2Fja LV, T R———— T
2c 2c 2c 2c
2 (-l (b+2icv—9) "t —ib+2c(-s+V) —ib+2c(-s+V)
e Z - j+2Fj+1 v ey
i (n=)! 2c 2c
—ib+2c(-s+V) —-ib+2c(-s+V) .
v, —— 41, ———— 4+ 1:e%?|| ineNAveNt
2c 2c

Involving functions of the direct function and trigonometric functions

Involving powers of the direct function and trigonometric functions
Involving sin

Involving sin(b z)

01.09.21.0219.01

1 v -
fsin(bz)cotv(cz)alz::—%[e“bz(l—e‘mz) (1+e72i°7)

b b ) . . b b , .
(F1(2_7 -,V 2_ +1; _e—ZECZ’ B—ZECZ) + QanZ Fl[_2_1 —v, v, 1- 2_’ _e—ZECZ’ e—ZICZ)) COtV(CZ))
Cc [ Cc Cc

Involving powers of sin

Involving sin™(b z)
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01.09.21.0220.01

f sin"(bz) cot’(c2)dz=
2 Mcot’"*}(c2) (1-mmod2) ( M v+l v+3 1 _ o
- [ m ] 2F1[—, 1 ;—cotz(cz))+ ~(2mitM(1- e 27 (14 e727°7) " cot'(c2)
c(v+1 2 2 2 b

%] 1 m ib(m-2k) ib(m-2k)

Z (_1)k e—s‘b(m—zk)z( ) e2ibm-2kz Fal - v l— . _g2icz ,2icz|
& 2k-m K 2ic 2ic ‘

ib(m-2k) bi(m-2k) . )
=" Fl(i; v, v, ————— + 1, —¢ %2, e‘z‘cz])) /;meN*t
2ic 2ic
Involving cos

Involving cos(b z)

01.09.21.0221.01
1 . ) .
fc05(b 7 cot’(ca)dz== T [i e"bz(l— e*Z‘CZ)V (1+e72¢?) Y
) ib ib . ) ib ib )
EZEbZ Fl _— ey, v 1 — _e—zxcz, e—chz _ Fl — v, vl — _e—ZwZ, @—Zxcz COtV(CZ)
2ic 2ic 2ic 2ic

Involving powers of cos

Involving cos™(b z)

01.09.21.0222.01

fco§“(bz) cot’(c2)dz==
1 Y Y lelJ . b(m-2k) b(m-2Kk) )
_ (Z_mi(l—e_z‘cz) (1+e—2ncz) COIV(CZ)) Z [[e—xb(m—zk)z Fl( v 1 _e—chz’
b o M-2k 2c 2c
e—Zicz _eib(m—Zk)zF:L _b(m_2k)._v v l— b(m_Zk)._e—Zécz e—2:‘cz (m) _
—20 TV Y, 72(: ; ) K

m , 1
2

2°™ cot*l(cz)(1-mmod2) ( M v+1 v+3
[ ]2 1( ; —Cotz(cz)) /;meN*
civ+1

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
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Involving z" sin(a+b z)cot’(c z)

01.09.21.0223.01

1 o Y
fz” sin(a+bzcot’(cz)dz= 5(—i)v+ln! —e‘””(“‘b)z[ v )(1—vmod 2)
2
n (-1 (=ib+icv)y Tt cv-b cv-b cv-b cv-b , .
Z i+2Fjn . v ¥1, 1 e2u:z +€sa+s(b+cv)z
0 (n=)! 2c 2c 2c 2c
v n(-Di(ib+icy Tt b+cv b+cv  b+cv b+cv pich
v (1—vmod2)z — i2Fj - +1, ... +1; eicz| -
2 20 n—-! 2c 2c 2c 2c

2cs-b 2cs-b

+1,

N (—1)) (=ib+2ice 2 2cs-b
j+2rj+1

Z (\;)[eiaﬂ'(n&b)lz 2c

j=0 (n_j)!

2cs-b

) eeey

A
2c 2c

N (-1 (~ib+2ic(v-g) Tt

. F1 €2icz]+e—£a+é(2c(v—s)—b)zz
2c =0

2c(v-9-b 2c(v-9-b 2c(v-9-b
j j A
s 2cC 2c 2c

n (-1 (ib+2icy "t b+2cs

+1,

b+2cs b+2cs

(n—j!

2c(v-9-b )
Yy ————+1; ez‘”)]+
2c

j+2Fj+1[ 2¢ Y oceey

Z (\s/) [eéa+i(b+2(:s)zz

j=0 (n_j)!

Vi
2c 2c

+1, ...,

b+2cs+1. eZicz]+eia+i(b+20(v—s))zz
2c i (n-p!
b+2c(v-9) b+2c(v-9) b+2c(v-y9)
V; +1, ..., —
2c 2c 2c

N (—1) (b+2icv—g) I b+2c(v—9
j+2 j+1(7

2c

;ez”'cz)] /ineNAveN*
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01.09.21.0224.01

1 L \Y
fz" sin(bz) cot¥(c2)dz= Eu“"‘ln! —e<“b”°")z[ v )(1—vmod 2)
2

n (=1 (=ib+icv) Tt cv-b cv-b cv-b cv-b _ - v
Z - j+2Fj+1 ) A +1, ..., +1; 2i%| 4 glibricV)2 v
20 (n—=)! 2c 2c 2c 2c 2

n(-Diib+icy Tt b+cv b+cv  b+cv b+cv ,
(1—vmod2)z : iv2Fj LV +1, ..., +1; e2ic%| -

20 n-j! 2c 2c 2c 2c

+1,

n (1) (~ib+2ics Ttz (ZCS—b 2cs—-b  2cs-b
. . IV;
e 2c 2c 2c

SN
e(—n’ +2iCS) Z
; (S) Z (n=j!

j=0

N (D) (=ib+2ic(v—g) Tt

ch_b+1. (EZiCZ]+€(ib+2r'c(vs))zZ
2c i (n=)!
2c(v=-9-b 2c(v-9-b 2c(v-9-b 2c(v-9-b )
j+2Fi+1 Ly VA +1, ..., ————— 41 27|+
2c 2c 2c 2c

+1, ...,

n(-1)i(ib+2ics A b+2cs b+2cs b+2cs
j+2Fj+1 )

ZZ:(V) e(;‘b+2§cs)zz o v
S (- 2¢c 2c 2c

=0

b+2cs
2c

—1iG ic(v—g) it i -
+1 e2§cz]+€(ib+25'c(v—s))zi( DIGb+2icv-9) "7 oF 1[b+2C(V 9
! . + +

i n=p! e 2c

b+2c(v-9) b+2c(v—-9) b+2c(v-9)
\A +1 _ +

g ey

1; eZ‘CZ)] ineNAveN*

2c Y 2c 2c
Involving powers of sin and power
Involving z" sih™(b z) cot’(c z)
01.09.21.0225.01
f 2'sin"(bz)cot¥(c) dz=
m P D (i 27t oIt 2 _
(—n’)"Zm[ m]n!(l—mmodZ) +e2‘°"zz r2Fiea(Ve o ViV L L v L @) +
2 (n+ 1! i n-j!

LAY G )b ey (70 .
2i . . 20
e CZvE P raFja(l o Lv+12, ., 20207 +

j=0
eicvz(

n (-1l Gewy It v VARRY v ,
(I-vmod2) ) —— jioF; (—,...,—,v;—+1,.,.,—+1;@2'CZ)+
] ,Z{ n-p! B PN >

Ni< <
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W[ oo & (DI 27 et A ,
Z( ) g?ics? _ j2Fjsa(s s vis+1, L, s+ 1 €70 +
j=0 (n_J)!

, N (-1} 27 ic(v-s) Tt A
em("‘s)zz _ r2Fira(V=S ., V=S Vi —s+ v+l L, —s+v+ 1 @2 0T ||+
(n-j!
j=0

(1)) (icv—ibm-2k)) Tt

2
™V oM Z (_1)k(|:) (_1)m€(icvib(w2k))z[ ](1 vmodZ)Z
k=0

j=0 (n_J)'
cv-b(m-2k) cv-b(m-2k) cv-b(m-2k) cv-b(m-2k) )
j+2Fj+1 Y e v, +1,.., ———————— +1; %%+
2c 2c 2c 2c
j =1 n-j
e(bi(m—zk)ﬂ‘cv)z[\\:](l vmodZ)Z( D) (bi(m-2K)y+icv) "~z
2 j=0 (n_J)'
b(m-2k +cv bm-2k)+cv  b(m-2k +cv b(m-2k)+cv )
2 l+1[ e, LV +1,.., — 41 e2‘°2)+
2c 2c 2c 2c

n (-1 (2ics—ibm-2ky) 2 2¢cs—b(m-2Kk)
2

%EJ V[ @ics-ibm-2k z‘
m (2ics-ib(m-2k)) z
(_1) 0 (S) ¢

i=0 (n-p! 2c
2cs—-b(m-2Kk) 2cs—-b(m-2Kk) 2cs—-b(m-2Kk) .
LV +1, .., +1; 27|+
2cC 2c 2c

N (—1)l (2ic(v—9) —ib(m—-2k) "t 2]

e(Zic(v—s)—ib(m—Zk))z j+2Fj+l
;ﬁ (n-j!
(2c(v—s)—b(m—2k) 2c(v-9—-b(m-2k)
. ,V,
2c 2c
2c(v—-9 -b(m-2k) 2c(v—-5-b(m-2k) .
5 +1, ..., 5 +1; ez‘”] +
c C
v-1 . .
{ZT“J(V) e(bi(m—ZkHZs‘cs)zZn:(_l)J (bi(m-2k +2icy 2 . l(b(m—2k)+205
+ + !
- “ (n-j)! e 2c
b(m-2k)+2cs b(m-2k)+2cs b(m-2k)+2cs )
Vv, +1, ..., —+1; e2‘°2]+
2c 2c 2c
n i (bi(m—= (v — )L i
(i 2k2ci v9) ZZ( D! (bi(m-2K +2ci(v-9) " 2 i

j=0 (n_J)'

b(m-2k)+2c(v—19) b(m-2k)+2c(v—-9) _ b(m-2k)+2c(v—9)
( 2c 2c 2c

b(m-2k)+2c(v-9 )
+1;e2’°2) ineNAmeNt AveNt

2c



http: //functions.wolfram.com 75

Involving cos and power

Involving z" cos(a+b z)cot’(c z)

01.09.21.0226.01

1 o \Y
fz“ cosa+bzcot(cz)dz== E(—n‘)vn! e‘aﬂ(CVb)Z[ v ](1—vmod2)
2
n (1) (~ib+icv) Tt A cv-b cv—-b cv-b cv-b , .
. (2 j+1[ e LV +1, ..., +1; ez‘°2]+e‘a“(b*°")z
i (n=)! 2c 2c 2c 2c
v N (~1)i@b+icv) 2] b+cv b+cv b+cv b+cv _
[v)(l—vadZ)Z - j+2 j+l( LV +1, ..., +1; ez‘cz)+
2 i (n-j! 2c 2¢ 2c 2c

v o n (1) (~ib+2ice) Tt 2cs—b 2cs—-b  2cs-b
Z( )[E—»aﬂ(ch—b)zZ j+2 j+1[ . +1,

Y eres A
ic0 (n=)! 2c 2c 2c

. ) Ll
. 2cs—b+1_ e25c2]+eia+i(20(v5)b)Zi(_l)J (-ib+2ic(v-9) ' 2!
2c i (n—j!
2c(v-9-b 2c(v-9-b 2c(v-9-b 2c(v-9-b _
i+2Fjs1 LV +1,..,, —— 41 ez”cz] +
2c 2c 2c 2c

wl . N~ (ib+2ics It b+2cs b+2cs b+2cs
Z(S)[e‘a”(b*zcs)zz j+2 j+1[ ; +1, ...,

e Vi
i (n=j! 2c 2c 2c

b+2cs+1_ ezt_cz]+eia+i(b+2C(v_s))ZZ”:(—1)J' (ib+2n'c(v—s))‘i-lzn—i e 1(b+2C(V_S)
2c Q0 (n—)! et 2c
b+2c(v-9 b+2c(v-9 b+2c(v-9

LV +1,..., ————— +1:4°?|||ineNAvVeNt
2c 2c 2c
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01.09.21.0227.01

n(-Di(ib+icy Tt

1 ) Y
fz” cos(bz) cot’(c2)dz=— (i)’ n! e‘(b+°")z[ v ](l—vmodZ)Z _

2 2 j=0 (n_J)!

b+cv b+cv b+cv b+cv } ) v

i+2Fjs1 LV +1, ..., +1; 2|+ VD2 11— vmod2)
2c 2c 2c 2c 5
n (1) (—ib+icv) It A —b+cv —-b+cv  -b+cv —b+cv pic
- j+2Fje1 - : +1, ..., +1; e“" %% | +
(n—-)! 2c 2c 2c 2c

(-1 (ib+2icg 2

+1,

D)

j=0

(n-p!

b+2cs b+2cs b+2cs
2t 2c 2c 2¢c

i ic(v—g) LA
b+2(:s+1_82i02]+€£(b+20(v_5))22":( D) @Gb+2ic(v-9) " " 2"
2c i (n—j!
b+2c(-s+V) b+2c(-s+V) b+2c(-s+vVv) b+2c(-s+v) .
jr2FjeL WV, +1, ..., —————— 4+ 1; 27|+
2c 2c 2c 2c
=) N (~1) (~ib+2ice A -b+2cs -b+2cs
Z(V) Ex;(2cs—b)zz -+2F-+1[ v
S \S e (n-j! e 2c 2c
-b+2cs -b+2cs )
— 41, ———— 41 %%y
2c 2c

n (-1l (-ib+2ic(v—s) Tt A

-b+2c(-s+v)

& (2c(v-9)-h)z Z

j=0

v,
2c

Involving powers of cos and power

Involving z" cos™(b z) cot' (c z)

01.09.21.0228.01

f Z"cos™(bz)cot'(c2) dz==
m +1
(=" Zm[ m ]n! (1-mmod2)
2 (n+1)!

n (-1l 27 iyt A

(n-j!

-b+2c(-s+V)

+62n'cvzz

eZicsz o

=0

-b+2c(-s+v)
j+2Fj+1

2c 2c

-b+2c(-s+vVv)
_ 4

1 ez"cz] ineNAveN*
2c

n (=1l 27"t oy it A
(n-j!

ir2Fiea(Ve o iV L, L v L @20+
=0

J'+3Fj+2(l, L Lv+1 2., 2 €2i02)+
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, n (-1 icvy it v VAR v A
e ](1—vmod2) P j+2Fj+1(5, o v, —+1, ..., —+1 «32”2)+
— n—j!
j=0

3 (V)[emsz n (-1l 27 (ice il A
S

Ni< <

: j2Fja(s s Vvis+1, L, s+ 1?0 +
s=1 =0 (n—)!
_ n (-2 ic(v-s) Tt 2] _
ez‘c("’s’zz _ j+2Fjsa(V=5s ..., v=s Vv —s+Vv+1, .., —s+Vv+ 1 €27 ||+
j=0 (n_J)!
1z my| .o v N (—1)i (icv—ib(m=2k) "t 2]
ivoMn Z( ) c(‘c"“b(m‘Zk”Z[v](l—vmodZ)Z :
o K 2 = (-
cv-b(m-2k) cv-b(m-2k) cv-b(m-2k) cv-b(m-2k) )
j+2Fj+1[ Ve Vv, +1,..., ——+1, e2‘°2)+
2cC 2c 2c 2c
N~ (bi(m— o)L A
e(bx’(m—Zk)ﬂ‘cv)z[X)(l_vmodz)z( 1 (bi(m 2k).+lCV) "
2 j=0 (n_J)!
b(m-2k)+cv b(m-2ky+cv  b(m-2k) +cv b(m-2k)+cv )
2 ,—+1[ ey LV +1,.., — 41 ez‘”)+
2c 2c 2c 2c
7] D (—1) (2ics—ib(m— 2kt A —bm—
ZZ:(V) c(2iCS—ib(m—2k))ZZ( 1) (2ics—ib(m-2k)) " i 2cs—b(m-2Kk)
= \S =y n-p! 2¢c
2cs—-b(m-2Kk) 2cs—-b(m-2Kk) 2cs—-b(m-2k) .
Vv, +1, ..., —+1; e2”°2]+
2c 2c 2c
i . , —j-1 _n j
e(zfc(v—s)—sb(m—zk»zzn“(_l)] 2ic(v—-9 —ib(m-2k)) z] e
. j+20j+1
j=0 (n_J)!
(ZC(v—s)—b(m—Zk) 2c(v—9-b(m-2k)
) eeey , V.
2c 2c
2c(v—-5 -b(m-2k) 2c(v—-5) -b(m-2k) )
+1, ..., +1; e? ||+
2c 2c

7

Z (V) [e(bi(rTFZk)JrZiCS)Z
S

s=0

(=D} (bi(Mm=2k) +2ics) L2

n (b(m—2k)+205
o (n_ j)! j+27j+1 2¢

b(m-2k)+2cs b(m-2k)+2cs

b(m-2k)+2cs )
Vv, +1, ..., ——————— 41 %%+
2c 2¢C 2c

n

(b»’(wzk)+20i(v—s))zz (-1l (bi(m=-2K) +2ci(v—9) " 2
e

. j+2Fj+1
j=0 (n_])!
(b(m—2k)+2c(v—s) b(m-2k)+2c(v—9) b(m-2k)+2c(v—-9) 1
) e A + 1,
2c 2c

2¢c
b(m-2k)+2c(v—-y9) q,.A_\ﬂ
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Involving functions of the direct function, trigonometric and exponential functions

Involving powers of the direct function, trigonometric and exponential functions

Involving sin and exp

Involving € * sin(a z) coh”(c z)
01.09.21.0229.01

1 Y NV
fepzsin(az) cot’(c2)dz= Ei(l—e‘z‘”) (1+e72°%) " cot'(c2)

: (—ia+p)z ; ; (ia+p)z . .
ie [a+up;_V’ ; a+2c+up;_€_zmzy e—zmz)_e F(_a up;_V, V;l_a up;_e_zmz’ -2icz
a+ip 2c 2c ia+p 2c 2c
01.09.21.0230.01
. e2iaz (1 _ (E—Zécz)" cot’(c2) (1+ e—Zicz)‘V a a . .
fe‘azsin(az) cot’(cz)dz=- Fl(——; —y,v;1— —; —g72icZ e’z‘”) -
4a c c
icot”*(c2) v+1 v+3
2 1( L ; —cot(c Z))
2c(v+1) 2 2
01.09.21.0231.01
) 1
fe‘”"zsin(az) cot’'(c2)dz== Zcotv(cz)
. oy oy
2icotcz  (v+1 v+3 e72132(1 — g72ic2) (1 4 £721°2) a a+c A }
F ( . : —cotz(cz)) - ( ( Fl(—; -,V P —g2icr, e‘zmz)
vC+C 2 2 a c c
Involving powers of sin and exp
Involving e % sin™(a z) cot’(c z)
01.09.21.0232.01
f@pz sin"(@z cot’(c)dz==(1- «a’”cz)y (1+ e’z"cz)_v cot’(cz) (2i)™
%) m e@im-2k+pz 2ak—-am+ip 2ak—-am+ip , ,
Z ( )(_ k E [ Sy, v 1 _6—23021 e—ZlCZ)_'_
Lk ai(m-2K+p 2¢c 2c
_1\ym (p—ia(m-2k))z _ . _ .
=DH"e . (a(m 2k)+zzp_ o 2c 2ak+am+up_ _2icz e—Zicz] .
p-ia(m-2k) 2c 2c
1 .y (M ip ip A .
—2MeP?(1- 2% (1+¢72°%) " m |cot’(c2) (1 - mmod2) F1[2—; -V, V; 7 +1; —e2i¢7 e‘z“’z) /imeN*
p 2 c c

Involving cos and exp

Involving e cos(a z) cot’(c z)

)
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01.09.21.0233.01

1 Ly oy
fepzcos(az) cot’(c2)dz= 5(1—@‘2‘”) (1+e72°%) " cot'(c2)
: (—iatp)z ; ; (iatp)z o =
te F(a+lp._v v a+2C+up._€_2mZ e—zmz)_'_e (_a Ep._v V'l—a lp._e—zmz e—Zicz
a+ip 2c 2c ia+p 2c 2c
01.09.21.0234.01
. iez&az(l_ e—z»'cz)" (1+ e—zmz)“’ cot’(c2) a a _ .
fe‘azcos(az) cot’(cz)dz=- Fl(——; —v,v; 11— —; —¢2i¢?, e’z‘”) -
4a c c
cot’™*(c2) v+1 v+3
ZFl( 1 ; —cot(c 2))
2c(v+1) 2 2
01.09.21.0235.01
) 1
f e *?%cosaz)cot’(c2)dz== Zcotv(cz)
ie 2187 (1-¢72i%7)" (147217 g a+c , A 2cot(c2) v+1  v+3
Fl(_; v —— e 2 e‘zm) - 2F1( L ; —cotz(CZ))
a c c vC+C 2

Involving powers of cos and exp

Involving ¢”* cos™(az)cot’(c z)
01.09.21.0236.01

fepz cos"(@z) cot’(c2)dz=2"(1- e‘””)y (1+ e‘z"cz)fy cot’(c2)

m-1
{TJ (@i (M-2k)+p) z 2ak - i 2ak—-am+i
m\( e ak—-am+ip ak-a ip ) .
Z ( ) Fl[ PV, Y, —————————— + 1; 72807, ez»cz]+
—{k/laim-2k +p 2¢c 2¢c
(p—ia(m-2k)) z _ ; _ ;
e . [a(m 2K) +i P o 2c 2ak+am+np. _ 2oz ez"“] .\
p-ia(m-2k) 2c 2c
1

ip

_ 2—mepz(1_e—2x‘cz)" (1+e—2§'cz)_v [ m i1 _e—Zs'cz‘ e—Zicz) /ime Nt

ip
m )cotv(cz) (1-mmod 2) Fl[—; -V, V;
p P 2c 2c

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

Involving sin, exp and power

Involving z" e * sin(a+b z) cot’(c z)

)
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fz” eP?sin(a+ bz cot(cz)dz==
. N . -j-1 _n—j _bh_: T h_
f(—n’)"n! Jibspricyz ia :// (1—vmod2)Zn:( 1! (—ib+p+icv) z) Fis b np+cv’m, b Ep+cv’
2 2 . (n=j! e 2c 2c
2 j=0 J
-b-ip+cv -b-ip+cv , o ) v
Vi ———— 41, ., ———————— 4 1; 2P0 pfarEbrpricvz] (] _ymod 2)
2c 2c 3
n (-1l b+ p+icy A b-ip+cv b-ip+cv  b-ip+cv
Z - j+2Fj+1 V, +1, ...,
o (n—! 2c 2c 2c
b—ip+cv 1z N (-1)i (-ib+p+2ice Tt
P i1 f2:‘cz)+ Z (V) e(—r:b+p+25'cs)z—iaz ‘ P
2¢c i =0 (n-j!
-b-ip+2cs -b-ip+2cs -b-ip+2cs -b-ip+2cs )
i+2Fjs1 - V; +1, ..., —————— +1; %%+
2c 2c 2c 2c
N . _ —j-1 _n—j h_ _
e(—ib+p+2£c(v—s))z—tazn:( D« Eb+p+2lC(V 9 z" . . ( b Ep+2C(v S
. j+20j+1 EERS}
20 (n—-)! 2c
-b-ip+2c(v-9 -b-ip+2c(v-9 -b-ip+2c(v-9 .
i s P +1, ..., P +1; e2iez|| =
2c 2c 2c

7

Z (V) [Eia+(ib+p+25cs)zz
S

n (-1l (b+p+2ice) Tt [b—ip+
j+2j+1

2cs b-ip+2cs

e = (n=)! 2c 2c
v b—ip+203+1 b_ip+2CS+1. eZicz]+eia+(ib+p+2ic(vs))z
2c 2c

b-ip+2c(v-9

b-ip+2c(v-9

(-1i(ib+p+2icv—g) Tt 2
j+2 j+1[

>

s (n-j! 2¢
b-ip+2c(v-9 b-ip+2c(v-9 ;
vV, —+1,...,, — +1; e?ic?
2c 2c

2c

)] /ineNAveN'
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01.09.21.0238.01
n (-1l (-ib+p+icyy Tt

1 . ) \Y
fz” ePZsin(b2) cotV(cz) dz= — (-i)"*1 n! —e<-‘b+P“°V>Z[ v ](1—vmod 2)2 _
2 2 e (n-j!
-b-ip+cv -b-ip+cv  —-b-ip+cv -b-ip+cv )
j+2Fje1 Ve LV +1,..., ————— +1; %%+
2c 2c 2c 2c
o (Y N (—1)i(ib+p+icy) Tt
e(‘b+p+‘c")z[ v ](1—vmod Z)Z :
2 20 n-p!
b-ip+cv b-ip+cv  b-ip+cv b-ip+cv )
je2Fje1 s e v, +1,.., ———— +1; %% -
2c 2c 2c 2c
= o il o
Zzl v @(—fb+p+2tcs)zzn:(_1)J(_”b+ p+2ics) '~ Z") L -b-ip+2ics
S Y j+2j+1 72 ceey
0 j=0 (n-pn! c
-b-ip+2ics -b-ip+2ics -b-ip+2ics )
P ,V; P +1, ..., P +1; 27|+
2c 2c 2c
RN . _ -j-1 _n—j T h_ _
e(—ib+p+2n’c(v—s))zi( 1) (-ib+p+2ic(v-s) 2" '2F'+1[ b-ip+2c(v-9
.
(n-j! e 2¢c

i=0

-b-ip+2c(v-9) -b-ip+2c(v-9 -b-ip+2c(v-9) .
LV +1, ..., +1 ezwz] +
2c 2c

)[ n (-1 (ib+p+2icy Tt b—ip+2cs b—ip+2cs

2c

N
oiorpt scs)zz — j+2Fj+l( ) e
= (n=)! 2c 2c

vV b_lp+2CS+ll o b—up+205+1; ez:‘cz +€(s‘b+p+2tc(v—s))z
2c 2c
b-ip+2c(v-9 b-ip+2c(v-9

N (-1)i(ib+p+2icv-9) Tt
j+2Fj+1[ yoeeey
2c 2c

n-j!

i=0

b-ip+2c(v-9 b-ip+2c(v-9 )
V, —+1, ..., ——+1; ez‘cz) /ineNAveN'
2c 2c

Involving powers of sin, exp and power

Involving z" e sin™(b z) cot” (c z)



http: //functions.wolfram.com

82

01.09.21.0239.01

m %
fz" eP?sin"(b2) cot'(cz)dz= z-m( m )(1—mmod2) (=¥ n! e<P+5°V>Z( v )(l—vmodZ)
2 2
n (=) (p+icv) il cv—ip cV—ip cv—ip cv—ip :
Z . j+2Fj+1[ LV +1, ..., +1; e2L°2)+
(n=)! 2c 2c 2c 2c

j=0
vflJ

n (=) (p+2ics) it 2cs—ip 2cs—ip 2cs-ip
: +

2.y )
e(Pr2icyz - oF: ( Y ey A
Z(S)[ 2 (n-j! e WP Y 2c 2¢

s=0 j=0

(D (p+2ci(v—s) "t 2]

2cs—-ip . i 0
e —— T 41 gRicE + Pt c;(v—s))zz : j+2Fj+1
2c ;s (n-j)!

2c(v=9-ip 2c(v—=9-ip 2c(v—=9-ip 2c(v—=9-ip .
( V; +1 - +1 echz) +

2¢ 2¢c 2¢ 2¢

n (=1 (bi(m-2K) +p+icv)y A

i AP (v
-i)im2mnt ) (—1)'<( ) e<b“”F2k>+p+‘°V>Z[ v](l—vmodZ)Z _
k=0 K 2 j=0 (n- J)'

b(m-2k —-ip+cv bm-2ky—-ip+cv  bm-2k)—ip+cv
Vv

2 j+1[ 2c 2c 2c

%
x)(l—vmodZ)

2

b(m-2k) -ip+cv T e2fcz)+ (—1™ e(—ib(m—Zk)+p+iCV)Z[
2c ’

-b(m-2k)—ip+cv

N (-1 (~ibMm-2K) +p+icv) A
j+2Fj+1( 7o

(n=p!

=0

-bmMm-2k)-ip+cv -b(Mm-2K)—ip+cv
; +1 +

-b(m-2k)-ip+cv
e

Vs
2c 2c

N (—1)) (~ib(m-2K) + p+2ice L2

=
Z ( ) e(—db(m—zk)+p+21:cs)zz
s=0 S (n_J)'

j=0
. -b(mMm-2k)-ip+2cs -b(m-2k)-ip+2cs
LE. ,V;
j+27j+1 2¢ 2¢
-b(mMm-2K)—ip+2cs -b(m-2k)-ip+2cs )
+1, ..., P +1; e2i%7| 4
2c 2c

n (1) (~ibM-2K +p+2ci(v—9) 2

et b(m-2k)+p+2ci (V-5) z Z
=0 n-)!

-bM-2K)—ip+2c(v-9 -b(M-2K)—ip+2c(v-9
v

j+2 1+1[ 2¢ 2¢

1; 82502 +
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-b(M-2K)—ip+2c(v-9
+

-bm-2K) -ip+2c(v-9
1, ..., +
2c 2c
2] n (1) (bi(m-2K) + p+2ice Tt
v (bi(M-2k)+p+2ics)z P P =
Z S € Z . j+2Fj+1
=0 i=0 (n-nt
bm-2k) -ip+2cs b(m-2k)-ip+2cs b(m-2k —-ip+2cs
A +
2c 2c 2c
b(m-2k)—i p+20$+1. ez;'cz]+€(bi(w2k)+p+2cx(vs))z
2c ’

Z”: (-1} (bi (m-2k) + p+ 2ci(v—s))’j"1 Zv (b(m—2k) —ip+2c(v—9
j+2Fj+1

2c

j=0 (n_j)!

b(m-2k —-ip+2c(v—9 bm-2k)-ip+2c(v-9
A +

2cC 2c

b(m-2k)—ip+2c(v-9 .
2p +1;e25”]] neNAmeNt Ave Nt
c

Involving cos, exp and power

Involving z" e % cos(a+b z)cot'(c z)

1, BZicz]] +
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01.09.21.0240.01

fz” eP?coga+bzcot'(czdz=

1( ) n! (—ib+p+icv)z—ia[v](1 VmodZ)Zn:(_l)j Cibrprion 2 ooipey ooiprey
—(-0)'n!|e - i+2Fj Ve :
2 3 o (n—j)! s PP 2¢c
-b-ip+cv -b-ip+cv , o ) v
Vi ———— 41, ., —————————— 4 1; @PEC7| g iR EbrpricVZ] (] _ymod 2)
2c 2c 3

n (-1l b+ p+icy A b-ip+cv b-ip+cv  b-ip+cv
j+2Fj+1] V, +1, ...,

Z 2¢ 7 2¢ 2¢

j=0 (n_j)!

v-1
iy 1= i oL
b zp+cv+1' €2:'cz)+ i (V) e(—ib+p+2§cs)z—iai( 1) ( ib+ p+chs) z
2¢c i =0 (n-j!
-b-ip+2cs -b-ip+2cs -b-ip+2cs -b-ip+2cs )
j+2Fje1 y e v +1,.., —————— +1; &% 4
2c 2c 2c 2c

n (-1 (—ib+p+2ic(v—9) I (—b—i p+2c(V-s)
j+27j+1 .

plib+pr2ic(v-9)z-ia Z
20 (n-j! 2c

-b-ip+2c(v-9 -b-ip+2c(v-9
v; +1

-b-ip+2c(v-9 .
LV +1; 2| | +
2c 2c 2c

v-1 B B
1z N (-1i(ib+p+2icy Tt b-ip+2cs b-ip+2cs
j+2 j+1[

Z (V) [Eia+(ib+p+25cs)zz
S

e = (n=)! 2c 2c
v b—ip+203+1 b_ip+2CS+1. eZicz]+eia+(ib+p+2ic(vs))z
2c 2c

-DiGb+ p+2z?(:(v—s))"j_1z”*j b-ip+2c(v-9 b-ip+2c(v-9
j+2 J+1[ 2¢ v 2¢

n
;‘ (n-)!

b-ip+2c(v-9 b-ip+2c(v-9 )
vV, —mM8MM +1,...,, — +1; ez‘cz) ineNAveN'
2c 2c
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fz” eP?cog(bz) cot’(c2)dz==

1 v o n () (—ib+p+icv) it -b-ip+cv -b-ip+cv
—(—i)v[ v)n!(l—vmodZ) e“‘*“p““)zz . ,-+2Fj+l(
2 2 =y (n-j! 2c 2c
—b-i —b-i n o (—1) @ o)y il
b up+cv+1lm, b ”p+cv+1;ez»‘cz]+eab+p+tcv>zz( ) @b+p+icv z"
2c 2c iz (n—=)!
b-ip+cv b-ip+cv b-ip+cv b-ip+cv 0
j+2Fj+1[ LV +1,...,———+1e ‘CZ) +
2c 2c 2c 2c

2

(-1 (=ib+2ici+p Tt

1 17
— (=i’ n!
2 =0

n
(\I/) [E(x‘b+2x‘ci+p)zz

i=0

-b+2ci-ip

-b+2ci-ip
v; +

n-p!

-b+2ci-ip
j+2Fje1 e

-b+2ci-ip
_

2c

(ib+2£ci+p)zi D) @b+2ici+ p)_j_l zvi
e

2c 2c

b+2ci-ip

i=0 (n-=
b+2ci-ip

2c

b+2ci-ip
j+2 j+l(

Vi
D! 2c 2c
b+2ci-ip

+1 eZicz +e(—ib—2tci+p+2tcv)z
2c

n (-1 (~ib-2ici+p+2icy) it [—b—20i—ip+20v -b-2ci-ip+2cv
£ (n—j)! j+2j+1 2¢ 1 e 2c
v _b_ZCi_ip+2CV+1 _b_ZCi_K.p+2CV+1. ezmz +e(r‘b—2ici+p+2;‘cv)z
2c 2c
N (-1)iib-2ici+p+2icy) b-2ci-ip+2cv b-2ci-ip+2cv
K j+2Fj+1 [AERES]
i n=7! 2c 2c

b-2ci-ip+2cv

\A
2c

Involving powers of cos, exp and power

Involving z" €% cos™(b z) cot’(c 2)
01.09.21.0242.01

fz” ePZcos™(bz)cot’(cz)dz==i"V 2 M ePFicV)Z

n (=Dl (p+icw It

b-2ci-ip+2cv
2c

+1

+1; ez"”)]/; neNAveN*

j=0 (n_j)!

cv—ip
je2Fje1

m\(v
[m][v)n!(l—mmOdZ)(l—vmodZ)
2 )\ 2
cv—ip cv—ip cv-ip )
A +1, ..., —— +1; 62»02)+fv2—m
2c 2c 2¢ 2¢

i< <

Jo

Vi



http: //functions.wolfram.com

[HFTlJ n j - . -1 _n—j .
) , -1 (p—ib(mM-29) +icv) ] —-ip-b(m-29+cv
(1-vmod?2) Z (r:)[e(l)—tb(m—ZSHscv)zZ j+2 j+l( )

par i (n—)! 2c
—-ip—-b(m-29) +cv —ip-b(m-29) +cv —ip-b(m-29) +cv )
LV +1, ..., +1; &2+
2c 2c 2c
e(p+bx‘(m—23)+icv)2i(_l)j(p+bi(m_28)+iCV)_j_lzmj i+2Fj 1[_ip+b(m_23)+cv
A + + [REES]
o (n-j! e 2¢
—ip+b(m-29)+cv —ip+b(mMm-29)+cv —ip+b(mMm-29)+cv )
LV 1 ..., +1 ez‘”) +
2c 2c 2c

v-1
m e v - n (-1} ici+p) it
V2™ m [n!@-mmod2) () c(z”c”p)zz
2 o - (n-j!
2 i=0 j=0
. (Zci—ip 2ci—ip 2ci-ip 1 2ci-ip
isoFi VA +1,.., ——+
D 2c 2c 2c 2c

1; €2icz)+

(=2ici+p+2icv)z : (_l)j (_2E‘Ci+p+2icv)7j712n*j -2ci-ip+2cv
¢ Z . j+2Fj+1 ) oeeey
j=0 (n_J)' 2¢c
-2ci-ip+2cv  -2ci-ip+2cv —-2Ci-ip+2cv .
WV, +1,..., —+1; ercz) LV oM
2c 2¢ oc

2%
2

no(=1)i (2ici+i —2ibg it A i —ip-
(m)(v)[e(ZiciJrianpths)zz( D' 2ici+ibm+p-2ibg " 2" . j+1(2C|+bm ip-2bs

0 oo o/ i—0 (n=J! 2c
2ci+bm-ip-2bs 2ci+bm-ip-2bs 2ci+bm-ip-2bs )
Vv +1, ..., +1; 2507 4
2c 2c 2c

B(Zici—ibm+p+2ébs)zz
= (n-p! 2c

n (-1 2ici—ibm+p+2ibsg itz 2ci—bm-ip+2bs
j+2 j+1(

2ci-bm-ip+2bs 2ci-bm-ip+2bs 2ci—-bm-ip+2bs )
LV +1, ..., +1; e?°%| 4+
2c 2c 2c

(=2ici+ibm+p 2‘bs+2‘cv)zzn: (_l)j (—ZiCi +ibm+ P—Zib5+ Zicv)_j_l znij
e z 3 —Z 1 13

j=0 (n_j)!
—-2ci+bm-ip-2bs+2cv —2Cci+bm-ip-2bs+2cv
j+2Fj+l 2¢ 3 eeey 2c A
—-2ci+bm-ip-2bs+2cv —2ci+bm-ip-2bs+2cv )
+1, ..., )
2c 2c

n (1)l (=2ici—i ; icv)y I -
e(—Zici—s‘anp+25bs+2icv)zZ( 1)) (-2ici—-ibm+p+2ibs+2icv) z"

j=0 (n_ ])'
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—2ci-bm-ip+2bs+2cv —2ci—-bm-ip+2bs+2cv
N = Y e )
j+2j+1] 2¢ 2¢
—2ci—-bm-ip+2bs+2cv
v, +1, ...,
2c

—2ci—-bm-ip+2bs+2cv
2c

+1;e2i°z)]/;neN/\meN*/\vgN*

Definite integration

For thedirect function itself

01.09.21.0009.01

z 1
f“tcot(t)dt T (8C+in?+4nlogl- i)
0

Involving the direct function

01.09.21.0010.01

> Pis nr
f cot"(t) dt == — sec(—) /i IRe(n)] <1
0 2 2

01.09.21.0250.01

(N
n-1 =p™ ( j ) inz+!

z 1
f [cot(t) - —) (z-t"dt = (log(sin(2)) — log(2)) " - Z , - +
0 t i n-l n+1
n-1 n . . n-1 n . n-j n—j .
( J. )(-2&)1*“ (=N Li_jna(D) - Z(—l)”*l ( j )zJ ( . ) k(2 %17 Liy,1(e72%) /;neN
j=0 j=0 k=0

01.09.21.0251.01

w 1
f (cot(at)— —)(z—t)n dt =
0 at

2 i-Drawtlzn 3 argaw) 11 WK kw-nw
— ———2&%—— —Iog(—2i)—|og(aw)—2—( )(——) [aiw+ )+
a n+1 4 Hk+1\kJ\ 2z kz+z

n . n . n WhK n k (K . 0
Z(Ziraz)’ (k)k!L|k+l(l)—Z(——) (k)Z(—ZiaW)”( . )1!L|j+1(e el neN
k=1 k0 Z =0 J
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01.09.21.0252.01
(z-v"

Integrate[ , {t, 0, p}, GenerateConditions —» False] +

at

1
Integrate[(z— tn (cot(at) - —t), {t, 0, p}, GenerateConditions — False] -
a

z

a

1

n-1 n pk
~ log(-2i) +log(p) — loglap) —iap Y —— [ 1 |[-=
vy J 0g(~2i) +log(p) - log@p) rzapék”(k)( )+

iap( p)”_ziﬂF_ arg@ap)

n+1 z

n k

. _ n . n pk n . i k . . ia
Z(Zmaz) k[k)ksukﬂ(l)—kz;(—;) (k)Z(—Zuap) l(j)JzL|j+1(e2 p))/;neN

k=1 j=0

Involving related functions

01.09.21.0011.01

f ZIog(cot(t)) dt=C
0

Summation

Finite summation

01.09.23.0001.01
n-1 nk] n-1H(-2)

n

/ineN*t

01.09.23.0002.01

n r(2k-1)

Zcot2 7] =2nr°-n/;neN*
4n

01.09.23.0003.02
n-1 rk )

Zcot2 — +z|=co’(n2n’+n’—n/;neN*
n

01.09.23.0004.01

nk 1
Zcot4 —]:: —(n-)(n-2)(P+3n-13)/;neN*
n 45

01.09.23.0005.01

n-1 Tk m m 2m B2|r
Zcoth[F] =nEDN-nEDT T Y D Som nz'o*lﬂm/; neN"AmeN’
k=1 [ = r):

0=0  lym=0 r=0

01.09.23.0006.01
n-1 xk m
Z:(—l)k cotzm[—) = (=1)Mn22m™1 Z
k=1 n =0

01.09.23.0007.01

m By

2m
Soam o ot [ —— ineN* AmenNt
o r-0 (210!

I2,=

n nl 2

n-1 kr kmn ok (k| 1\(km |km] 1
Zcot[—]cot[ )::4n2[——{—J——][——{—J ]/;m—1eN+/\n—1eN+/\gcd(m,n)==1
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01.09.23.0008.01

m-1 nk k n-1 mk k 1
anot[ﬂ—)cot[ﬂ—)+chot(ﬂ ]cot(ﬂ—] = 5(rr12+n2+l)—nm/; meN* AneN*" Agedin, m) =1

k=1

01.09.23.0009.01
+Dr
Z( 1)k cot =n/ineN

01.09.23.0010.01

2n-1 1)71.
Z( 1)kcot[ ] =2n/;neN

01.09.23.0011.01

kn 1
= 2n+1 45

01.09.23.0012.01
%]
2. km 1
Z cotz(—] =—-M-1)(-2)/;neN*
) n 6

01.09.23.0013.01
1Y kqn nk 19 (kprx nk csc(2)
- Zcot[ ]cot{— + z] - Zcot[ )cot(— + z] = — cot(p2)cot(q2) — 1/;
Pic p Qia q q o]¢
peN"AgqeNt AGCD(p, q)==1
S. Fukuhara: New Trigonometric Identities and Generalized Dedekind Sums Tokyo Journal of Mathematics 26,
1-14 (2003)

Infinite summation

01.09.23.0014.01

kil:%cot( kﬂ(l+\/§))::—45]:/€

3

Products

Finite products

01.09.24.0001.01

n-1 km " (nm
= - sm(—)/;neN+

n 2

Representations through more general functions

Through hypergeometric functions
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01.09.26.0008.01

2 zz zz 1
cot(z) = _3F2(11 -, = 1-—=, —+1 1)
z o Tom

z

Brychkov Yu.A. (2005)

Through other functions

I nvolving Jacobi functions
01.09.26.0001.01

cot(2) == cs(z| 0)
01.09.26.0002.01

cot(z)==ins(iz| 1)

01.09.26.0003.01

V4
cot(z ==sc(— -z 0)
2

01.09.26.0004.01
i
COt(Z) = —i 9N ? -iz

}

Involving Mathieu functions

01.09.26.0005.01

Ce(a, 0, 2
cot(va z) =
Se(a, 0, 2)
01.09.26.0006.01
Se,(a, 0, 2
cofva Z)= -
Ceyl(a, 0, 2

Involving some elliptic-type functions

01.09.26.0007.01
cot@=———./ = [1-9|-/ 7 231 /;2$(——, —)
z 3 3 2" 2

Representations through equivalent functions

With inverse function

01.09.27.0001.01
cot(cot™(2)) =z
01.09.27.0002.01
i((z=)"+(z+D)"
cot(ncot }(2)) == ————  /ineN*
Z+i)"-(z-i)"

01.09.27.0003.02

cot-(cot(2) = z/: —g <Re(2) < g \/Re = —g /\Im@ <0\/Re2 = g /\Im@=0
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01.09.27.0085.01
3 T 3 T
cot~(cot(2)) = z i ——<Re® < -—-— Re(Z2) == —— Im(z) <0\/ R&2) == —— Im(z) =0
(00(2) =7+ 7 /; - — <Re < 2\/ &2 2/\ 2<0\/Re 2/\ @
01.09.27.0086.01
3 3
cot-(cot(2) = z— 7 /; g <Re2) < 7” \/Re = g /\Im@ <0\/Re2 = ?ﬂ /\Im@=0
01.09.27.0087.01
cotY(cot(2)) == z— nk /;

(kn— g <Re2) <nk+ %\/Re(z) — k- g/\lm(z)<0\/Re(z) ==7rk+g/\lm(z)20)/\kel

01.09.27.0004.01

1 Re®2 1 {E+EJ+[7RaZ) lJ z 1
cot~*(cot(2)) ::z+nb——J—5ﬂ(1+(—1) Tl 2 )6(—Im(z))/; __E$Z
g

01.09.27.0088.01

_ 2Re(2)-1 2Re(2)+7 /\
n[—zﬂ J e ez \im@ =0

z
cotX(cot(2)) =
z-7 [ZR‘;%J True

With related functions

Involving exp

01.09.27.0005.01

i (e” + et Z)

cot(2) ==
exz _ E—tz
01.09.27.0006.01
2i
cot(2) = — +i
€2»Z -1
Involving sin
01.09.27.0007.01
sin(% -2
COot(2) == —
sin(2)
01.09.27.0008.01
Sd%+a
cot(2) == —
sin(2)
01.09.27.0009.01
\/—22 \/sinz(z) -1
cot(z) == /i0<Re(2) <n

z sin(2

01.09.27.0010.01

V1-sin’@ n
cot(z) = — /; IRe(9)| < —
sin(z 2
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01.09.27.0011.01

Vi-sn'@ s |2 _2,2_pen

cot(z) == ——  (-Dlz ~ (1—(1+(—1) 2z A
sin(2)
01.09.27.0012.01
1- sinz(z)
cot¥(z) == ———
sinz(z)

Involving cos

01.09.27.0013.01
cos(2)

cot(2) ==
cos(% -2)

01.09.27.0014.01
Cos(2)

cos(% +2)

01.09.27.0015.01

V-2 cos(2)

cot(2) = J; IRe()| <
2
Vo -1

01.09.27.0016.01

VP

cot(2) == —

cot(z) == /i IRe(@| <m
z
1- cos’(2)
01.09.27.0017.01
cos(2)
cot(z) == — /;0<Re( <7
1 - cosi(2)

01.09.27.0018.01

osD ) e e
cotz) = ——— (-1l = (1—((—1) " E +l)0(—|m(z)))

1 - cosi(2)

01.09.27.0019.01

, cos3(2)
cot¥(z) = —
1-cos(2)

Involving tan

01.09.27.0020.01

/8
cot(z) = tan(— - )
2

01.09.27.0021.01

n
cot(z) = —tan(z+ —)
2

01.09.27.0022.01

/s
cot(z) = —tan(z— —)
2
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01.09.27.0023.01

cot(2) =

tan(2)

01.09.27.0024.01
1-tar?(2)

01.09.27.0025.01

T
cot(— + z) == —tan(2)
2

01.09.27.0026.01

T
cot(— - z) =tan(2)
2

01.09.27.0027.01

cot(2) == tan(2) +

tan(22)

Involving csc

01.09.27.0028.01
CsC(2)

eso(z-2)

01.09.27.0029.01
7

cot(2) =

cot(2) =

T
CSC(E + z)
01.09.27.0030.01
cot(2) == ¢'2csc(2) — i

01.09.27.0031.01
cot(2) == e *?csc(2) + i

01.09.27.0032.01

cot(z) == ———\ 1-cs(2) /;Im@) +0
z

01.09.27.0033.01

cot2) ==\ csc?(2 -1 /; 0< Re(2) < g

01.09.27.0034.01
[ 1
cot(2) = z ; Vet -1 /; |Re(z)|<g

01.09.27.0035.01

2Re(2) Re(2) Re(2) Rez 1 Re( 1
cot =V es?@ -1 (-1l 7 ) (1 - (1 +(- 1)lTH’TJ) a m(z))) (1 - (1 + (-1)lT*5H’T’EJ] (-1 m(z)))

01.09.27.0036.01
cot’(2) == csc?(2) - 1
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Involving sec

01.09.27.0037.01

=

cot(2) ==
sec(2)

01.09.27.0038.01
sec(% +2)

Sec(z)

01.09.27.0039.01

) b
cot(2) == e”mc(— - z) —i
2

01.09.27.0040.01

X T
cot(2) == e’”sec(— - Z)+12
2

01.09.27.0041.01

V-7 1
cot(2) = /;1m(2 +0

V1-se(2)

01.09.27.0042.01

cot(2) = —

1 Vs
cotz)==—— /;0<Re2) < 3
sec?(2)- 1
01.09.27.0043.01

\/; 1 Vg
cot(2) = /i IRe(2)] < >

2 Vse2-1
01.09.27.0044.01
1 |20 | R | | -Re2 | 222 2]+ - 2222
cotz) == — (-1l 7= (1—(1+(—1) ™ ™ )0(—Im(z)))(l—(1+(—1) TN Z)H(Im(z)))
sec?(z) -1

01.09.27.0045.01
1

sec?(z) - 1
01.09.27.0046.01

cot?(2) = %cz(g - z) -1

cot?(z) =

Involving sinh

01.09.27.0047.01
sinh(% —i z)
cot(z) = —
sinh(i 2)
01.09.27.0048.01
sinh(% +i z)
cot(z) = —
sinh(i 2)
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01.09.27.0049.01

iVsinh’(i2)+1 n
cot(z) == ———  /; IR&(9)| < —
sinh(i 2) 2
01.09.27.0050.01
iV 1+sinh2(u‘z) [L@J [
cotz)==— (-l = (1—(1+(—1)
sinh(i 2)
01.09.27.0051.01
snh%i2) +1

cot’(z) = —
sinh?(i 2)
Involving cosh
01.09.27.0052.01
cosh(i 2)
cot(z) = ————
cosh(; - z)
01.09.27.0053.01
cosh(i 2)
cot(z) == — :
cosh(% +i z)
01.09.27.0054.01
V-Z cosh(i 2) s
cot(2) == . /i IR&(2)] < >

cosh?(i2) - 1

01.09.27.0055.01

\/; cosh(i z)

cot(2) = /i IRe(@| <m
vV 1-cosh’(i 2)

01.09.27.0056.01

cosh(i z)
cot(z)==— /;0<Re(® <7

1 - cosh?(i 2)

01.09.27.0057.01

cosh(i 2) l‘ R J {
cot@=-—— (=Dl = (1— (1+ (-1)
1 - cosh’(i 2)
01.09.27.0058.01
cosh’(i 2)
cot’(z) = ————
1 - cosh’(i 2)

Involving tanh

01.09.27.0059.01

e
cot(z) == —i tanh(? —i z)

J) 9(Im(z)))

J) o m(z))]
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01.09.27.0060.01

i
cot(2) = u’tanh(? +1i z)

01.09.27.0061.01

cot(2) =

tanh(i 2)

I nvolving coth

01.09.27.0062.01
cot(2) == i coth(i 2)

01.09.27.0063.01

cot(i 2) == —i coth(2)

I nvolving csch

01.09.27.0064.01

csch(i 2)
cot(2) == ——
csch(; -1 z)
01.09.27.0065.01
csch(i 2)
cot(2) ==

csch(% +i z)
01.09.27.0066.01
cot(2) == i e*?csch(i2) — i

01.09.27.0067.01
cot(z) == ie *?csch(i 2) + &

01.09.27.0068.01

cot(z) == —V 1+ CSChZ(i 2 /;Im2+0
z
01.09.27.0069.01
/e
cot(z) ==V —csch’(i2) — 1 /; 0 < Re(2) < 5

01.09.27.0070.01
1 > T

cot(=z | — Vesch®G2 -1 /; |Re2)| < —
\j Z 2

01.09.27.0071.01
2Re(2) Re(2) Re(2) Re(z 1 Re(z 1
cot(2) = \ —csch?(i2) - 1 (—1)lTJ (1 - (1 + (—1){TH‘TJ) o m(z))) (1 - (1 + (—1)lT+EH‘T‘EJ) (-1 m(z)))

01.09.27.0072.01
cot?(2) == —csch?(iz) - 1

Involving sech
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01.09.27.0073.01

sech(% .y z)
cot(2) ==
sech(i 2)
01.09.27.0074.01
Sech(”z—“ +1i z)
cot(2) = —

sech(i 2)
01.09.27.0075.01
) ni
cot(z) == e'*sechl — —iz|-i
2
01.09.27.0076.01
. i
cot(z) == e *%sechl — —iz|+i
2
01.09.27.0077.01

JZ

1

cot(z) == /i1m(2) # 0

z

1-sechi2)
01.09.27.0078.01
1 T

cot(z)==—— /;0<Re(n < 5

sech®(iz) -1

01.09.27.0079.01

\/? 1 b4
cot(2) = +IRe| < -

sech®iz) -1

01.09.27.0080.01
L B IR
cot) == ——— (-1l = (1-(1+(-1) x =
sech®(iz) -1

01.09.27.0081.01
5 1
cot?(z) = ———
sechz(i 2-1
01.09.27.0082.01

i
cot3(2) = wchz(? —i z) -1

Involving trigonometric and hyperbolic functions

01.09.27.0083.01

cos(2)

01.09.27.0084.01
cot(z) + tan(z) == 2csc(2 2)

Inequalities

J) 0(—Im(z))) [1 - (1 + (—1)[

Rez) 1
=iz
ks 2

-

Re(z 1

T

ZJ) 6l m(z)))
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01.09.29.0001.01

1
cot(x) < — /;0<x<mAXxeR
X

Zeros

01.09.30.0001.01

cot(z) = /Z::ﬂ(k+ )/\kez

Theorems

Hilbert cotangent transformation

fy = ff(x)cot dx«:ﬁ(x) = ff(y)cot cﬂy+ff(x)dx

Poisson formula

Thevalue f(r ¢'?) of an analytic function f(2) can be expressed through the values of f(2) along thecircler ¢/’ by

2r
. j . ¢ -
f(re'?)==f(0) - ;—ﬂPff(r ") cot(qu)dd.
0

Other information

Value properties

01.09.33.0001.01
(x e Q A cot(x®) € Q) = cot(X) == 0V cot(x) == —1V cot(X) ==

History

—E. Gunter (1620) used the notation " cotangent"
-J. Keill (1726)
—L. Euler (1748)

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