
Cot

Notations

Traditional name

Cotangent

Traditional notation

cotHzL
Mathematica StandardForm notation

Cot@zD

Primary definition
01.09.02.0001.01

cotHzL �
cosHzL
sinHzL �

ä Iãä z + ã-ä zM
ãä z - ã-ä z

Specific values

Specialized values

01.09.03.0001.01

cotHΠ mL � ¥� �; m Î Z

01.09.03.0002.01

cot Π
1

2
+ m � 0 �; m Î Z

Values at fixed points

01.09.03.0003.01

cotH0L � ¥�

01.09.03.0004.01

cot
Π

12
� 2 + 3

01.09.03.0005.01

cot
Π

10
� 5 + 2 5



01.09.03.0006.01

cot
Π

10
� Iz; z4 - 10 z2 + 5M

4

-1

01.09.03.0007.01

cot
Π

9
� -

I-1 + ä 3 N4�3
+ I-1 - ä 3 N4�3

Iä + 3 N -1 + ä 3
3

+ I-ä + 3 N -1 - ä 3
3

01.09.03.0008.01

cot
Π

9
� Iz; 3 z6 - 27 z4 + 33 z2 - 1M

6

-1

01.09.03.0009.01

cot
Π

9
�

ä I1 + H-1L2�9M
-1 + H-1L2�9

01.09.03.0010.01

cot
Π

8
� 1 + 2

01.09.03.0011.01

cot
Π

7
� 2

3
-Iä + 3 N 28 - 84 ä 3

3

+ 2 7 ä 14 + ä 7 + 3 21
3

+ I-ä + 3 N 28 + 2 ä 7 + 6 21
3

I14 - ä 7 - 3 21 N2�3
- 2 7 I-ä + 3 N 14 - ä 7 - 3 21

3

ä - 4 ä 14 - 42 ä 3
3 �

4 75�6 ä 2 - 6 ä 3
3

+ 2
3

-Iä + 3 N ä 28 - 84 ä 3
3

+ 2 7 14 + ä 7 + 3 21
3

+

2 7 I-ä + 3 N 14 - ä 7 - 3 21
3

+ I-1 - ä 3 N 28 + 2 ä 7 + 6 21
3 I14 - ä 7 - 3 21 N2�3

01.09.03.0012.01

cot
Π

7
� Iz; 7 z6 - 35 z4 + 21 z2 - 1M

6

-1

01.09.03.0013.01

cot
Π

7
�

ä I1 + H-1L2�7M
-1 + H-1L2�7

01.09.03.0014.01

cot
Π

6
� 3

01.09.03.0015.01

cot
Π

5
� 1 +

2

5

01.09.03.0016.01

cot
Π

5
� Iz; 5 z4 - 10 z2 + 1M

4

-1
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01.09.03.0017.01

cot
2 Π

9
� -

ä - 1

2
ä I-ä + 3 N3 + 1

2
ä Iä + 3 N3

- 1

2
ä I-ä + 3 N3 - 1

2
ä Iä + 3 N3

01.09.03.0018.01

cot
2 Π

9
� Iz; 3 z6 - 27 z4 + 33 z2 - 1M

5

-1

01.09.03.0019.01

cot
2 Π

9
�

ä I1 + H-1L4�9M
-1 + H-1L4�9

01.09.03.0020.01

cot
Π

4
� 1

01.09.03.0021.01

cot
2 Π

7
� 4 7 22�3 1 - 3 ä 3

3

- 14
3 I1 - 3 ä 3 N2�3

+ 72�3 I1 - 3 ä 3 N �
1 - 3 ä 3

3

4 75�6 2 - 6 ä 3
3

+ 2
3

2 28 - 84 ä 3
3

+ 7 ä - 21 ä 14 + ä 7 + 3 21
3

+

4 7 14 - ä 7 - 3 21
3

+ Iä + 3 N 28 + 2 ä 7 + 6 21
3 I14 - ä 7 - 3 21 N2�3

01.09.03.0022.01

cot
2 Π

7
� Iz; 7 z6 - 35 z4 + 21 z2 - 1M

5

-1

01.09.03.0023.01

cot
2 Π

7
�

ä I1 + H-1L4�7M
-1 + H-1L4�7

01.09.03.0024.01

cot
3 Π

10
� 5 - 2 5

01.09.03.0025.01

cot
3 Π

10
� Iz; z4 - 10 z2 + 5M

3

-1

01.09.03.0026.01

cot
Π

3
�

1

3

01.09.03.0027.01

cot
3 Π

8
� 2 - 1
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01.09.03.0028.01

cot
2 Π

5
� 1 -

2

5

01.09.03.0029.01

cot
2 Π

5
� Iz; 5 z4 - 10 z2 + 1M

3

-1

01.09.03.0030.01

cot
5 Π

12
� 2 - 3

01.09.03.0031.01

cot
3 Π

7
�

2
3

-4 7 14 + ä 7 + 3 21
3

+ I-ä + 3 N 28 - 2 ä 7 - 6 21
3 I14 + ä 7 + 3 21 N2�3

+ 2 7 Iä + 3 N
14 - ä 7 - 3 21

3

ä + 2 28 + 2 ä 7 + 6 21
3 I14 - ä 7 - 3 21 N2�3

ä - 4 ä 14 - 42 ä 3
3 �

2
3

-2 I14 - ä 7 - 3 21 N2�3
28 + 2 ä 7 + 6 21

3

+ 2 7 Iä + 3 N 14 - ä 7 - 3 21
3

-

ä 98 + 7 ä 7 + 21 21
3

22�3 I-ä + 3 N 1 - 3 ä 3
3

+ 4 7
6

- 4 ä 75�6 2 - 6 ä 3
3

01.09.03.0032.01

cot
3 Π

7
� Iz; 7 z6 - 35 z4 + 21 z2 - 1M

4

-1

01.09.03.0033.01

cot
3 Π

7
�

ä I1 + H-1L6�7M
-1 + H-1L6�7

01.09.03.0034.01

cot
4 Π

9
�

Iä + 3 N ä - 1

2
ä I-ä + 3 N3 + 1

2
ä Iä + 3 N3 I-1 - ä 3 N

Iä + 3 N - 1

2
ä I-ä + 3 N3 + I-ä + 3 N 1

2
ä Iä + 3 N3

01.09.03.0035.01

cot
4 Π

9
� Iz; 3 z6 - 27 z4 + 33 z2 - 1M

4

-1

01.09.03.0036.01

cot
4 Π

9
�

ä I1 + H-1L8�9M
-1 + H-1L8�9

01.09.03.0037.01

cot
Π

2
� 0
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01.09.03.0038.01

cot
5 Π

9
�

I1 - ä 3 N - 1

2
ä I-ä + 3 N3 + 1

2
ä Iä + 3 N3 I1 + ä 3 N

Iä + 3 N - 1

2
ä I-ä + 3 N3 + I-ä + 3 N 1

2
ä Iä + 3 N3

01.09.03.0039.01

cot
5 Π

9
� Iz; 3 z6 - 27 z4 + 33 z2 - 1M

3

-1

01.09.03.0040.01

cot
5 Π

9
�

ä K-1 + -1
9 O

1 + -1
9

01.09.03.0041.01

cot
4 Π

7
� 14

3
4 ä 1 - 3 ä 3

3

+ 7
3 Iä + 3 N I2 - 6 ä 3 N2�3

- 2 2
3

72�3 I-ä + 3 N �
2

3
-2 I14 - ä 7 - 3 21 N2�3

28 + 2 ä 7 + 6 21
3

+ 2 7 Iä + 3 N 14 - ä 7 - 3 21
3

-

ä 98 + 7 ä 7 + 21 21
3

22�3 I-ä + 3 N 1 - 3 ä 3
3

+ 4 7
6

- 4 ä 75�6 2 - 6 ä 3
3

01.09.03.0042.01

cot
4 Π

7
� Iz; 7 z6 - 35 z4 + 21 z2 - 1M

3

-1

01.09.03.0043.01

cot
4 Π

7
�

ä J-1 + -1
7 N

1 + -1
7

01.09.03.0044.01

cot
7 Π

12
� -2 + 3

01.09.03.0045.01

cot
3 Π

5
� - 1 -

2

5

01.09.03.0046.01

cot
3 Π

5
� Iz; 5 z4 - 10 z2 + 1M

2

-1

01.09.03.0047.01

cot
5 Π

8
� 1 - 2

01.09.03.0048.01

cot
2 Π

3
� -

1

3
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01.09.03.0049.01

cot
7 Π

10
� - 5 - 2 5

01.09.03.0050.01

cot
7 Π

10
� Iz; z4 - 10 z2 + 5M

2

-1

01.09.03.0051.01

cot
5 Π

7
� 4 14 - 42 ä 3

3

+ 2
3

-2 28 - 84 ä 3
3

+ 7 H-äL + 21 14 + ä 7 + 3 21
3

+

I1 - ä 3 N 28 + 2 ä 7 + 6 21
3 I14 - ä 7 - 3 21 N2�3

+ 4 7 14 - ä 7 - 3 21
3

ä �
4 75�6 2 - 6 ä 3

3

+ 2
3

2 28 - 84 ä 3
3

+ 7 ä - 21 ä 14 + ä 7 + 3 21
3

+

4 7 14 - ä 7 - 3 21
3

+ Iä + 3 N 28 + 2 ä 7 + 6 21
3 I14 - ä 7 - 3 21 N2�3

01.09.03.0052.01

cot
5 Π

7
� Iz; 7 z6 - 35 z4 + 21 z2 - 1M

2

-1

01.09.03.0053.01

cot
5 Π

7
�

ä I-1 + H-1L3�7M
1 + H-1L3�7

01.09.03.0054.01

cot
3 Π

4
� -1

01.09.03.0055.01

cot
7 Π

9
�

ä - 1

2
ä I-ä + 3 N3 + 1

2
ä Iä + 3 N3

- 1

2
ä I-ä + 3 N3 - 1

2
ä Iä + 3 N3

01.09.03.0056.01

cot
7 Π

9
� Iz; 3 z6 - 27 z4 + 33 z2 - 1M

2

-1

01.09.03.0057.01

cot
7 Π

9
�

ä I-1 + H-1L5�9M
1 + H-1L5�9

01.09.03.0058.01

cot
4 Π

5
� - 1 +

2

5

01.09.03.0059.01

cot
4 Π

5
� Iz; 5 z4 - 10 z2 + 1M

1

-1
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01.09.03.0060.01

cot
5 Π

6
� - 3

01.09.03.0061.01

cot
6 Π

7
� -4 7 - 21 ä 3

3

+ I-1 - ä 3 N I14 - 42 ä 3 N2�3
+ 14 2

3 Iä + 3 N ä �
-4 75�6 1 - 3 ä 3

3

+ 2 I 7 + ä 21 N 14 - ä 7 - 3 21
3

+ I-ä + 3 N 28 + 2 ä 7 + 6 21
3

I14 - ä 7 - 3 21 N2�3
+ 2 7

3 Iä + 3 N 7 - 21 ä 3 - 13 ä 7 + 3 21
3

- ä 7
6

14 + ä 7 + 3 21
3

01.09.03.0062.01

cot
6 Π

7
� Iz; 7 z6 - 35 z4 + 21 z2 - 1M

1

-1

01.09.03.0063.01

cot
6 Π

7
�

ä I-1 + H-1L5�7M
1 + H-1L5�7

01.09.03.0064.01

cot
7 Π

8
� -1 - 2

01.09.03.0065.01

cot
8 Π

9
�

Iä + 3 N ä -1 + ä 3
3

+ I-1 - ä 3 N4�3
Iä + 3 N -1 + ä 3

3

+ I-ä + 3 N -1 - ä 3
3

01.09.03.0066.01

cot
8 Π

9
� Iz; 3 z6 - 27 z4 + 33 z2 - 1M

1

-1

01.09.03.0067.01

cot
8 Π

9
�

ä I-1 + H-1L7�9M
1 + H-1L7�9

01.09.03.0068.01

cot
9 Π

10
� - 5 + 2 5

01.09.03.0069.01

cot
9 Π

10
� Iz; z4 - 10 z2 + 5M

1

-1

01.09.03.0070.01

cot
11 Π

12
� -2 - 3

01.09.03.0071.01

cotHΠL � ¥�

http://functions.wolfram.com 7



01.09.03.0072.01

cot
Π

17
�

2 34 I17 - 17 N + 6 17 - 8 2 I17 + 17 N - 34 - 2 17 + 34 + 17 + 34 - 2 17 + 15 �
16 - 2 . 2 . 2 - 34 I17 - 17 N + 6 17 + 8 2 I17 + 17 N + 34 - 2 17 + 34 +

17 - 34 - 2 17 + 15

01.09.03.0073.01

cot
Π

30
� 23 + 10 5 + 2 255 + 114 5

cotI n Π
m

M can be expressed using only square roots if n Î Z and m is a product of a power of 2 and distinct Fermat

primes {3, 5, 17, 257, …}. 

Values at infinities

01.09.03.0074.01

cotHä ¥L � -ä

01.09.03.0075.01

cotH-ä ¥L � ä

01.09.03.0076.01

cotH¥� L � È

General characteristics

Domain and analyticity

cotHzL is an analytical function of z which is defined over the whole complex z-plane.

01.09.04.0001.01

z�cotHzL � C�C

Symmetries and periodicities

Parity

 cotHzL is an odd function.

01.09.04.0002.01

cotH-zL � -cotHzL
Mirror symmetry

http://functions.wolfram.com 8



01.09.04.0003.01

cotHz�L � cotHzL
Periodicity

 cotHzL is a periodic function with period Π .

01.09.04.0009.01

cotHz + ΠL � cotHzL
01.09.04.0004.01

cotHz + Π mL � cotHzL �; m Î Z

Poles and essential singularities

The function cotHzL has an infinite set of singular points:

a) z � Π k �; k Î Z are the simple poles with residues 1;

b) z � ¥�  is an essential singular point.

01.09.04.0005.01

SingzHcotHzLL � 888Π k, 1< �; k Î Z<, 8¥� , ¥<<
01.09.04.0006.01

reszHcotHzLL HΠ kL � 1 �; k Î Z

Branch points

The function cotHzL does not have branch points.

01.09.04.0007.01

BPzHcotHzLL � 8<
Branch cuts

The function cotHzL does not have branch cuts.

01.09.04.0008.01

BCzHcotHzLL � 8<
Series representations

Generalized power series

Expansions at z � z0

For the function itself

01.09.06.0020.01

cotHzL µ cot Hz0L - csc2Hz0L Hz - z0L +
1

2
sinH2 z0L csc4Hz0L Hz - z0L2 + ¼ �; Hz ® z0L

http://functions.wolfram.com 9



01.09.06.0021.01

cotHzL µ cot Hz0L - csc2Hz0L Hz - z0L +
1

2
sinH2 z0L csc4Hz0L Hz - z0L2 + OIHz - z0L3M

01.09.06.0022.01

cotHzL �

â
k=0

¥ 1

k !
 cotHz0L ∆k - ∆k-1 csc2Hz0L - k â

m=0

k-1 â
j=0

m-1 H-1L j

m + 1

k - 1
m

sin-2 m-2Hz0L 2k-2 m 2 m

j
Hm - jLk-1 sin

Π k

2
+ 2 Hm - jL z0 Hz - z0Lk

01.09.06.0023.01

cotHzL µ cotHz0L H1 + OHz - z0LL
Expansions at z � 0

For the function itself

01.09.06.0001.02

cotHzL µ
1

z
-

z

3
-

z3

45
-

2 z5

945
- ¼ �; Hz ® 0L

01.09.06.0024.01

cotHzL µ
1

z
-

z

3
-

z3

45
-

2 z5

945
- OIz7M

01.09.06.0002.01

cotHzL �
1

z
+ â

k=1

¥ H-1Lk 22 k B2 k z2 k-1H2 kL !
�;  z¤ < Π

01.09.06.0003.02

cotHzL µ
1

z
-

z

3
+ OIz3M

Expansions at z � Π
2

For the function itself

01.09.06.0004.02

cotHzL µ - z -
Π

2
-

1

3
z -

Π

2

3

-
2

15
z -

Π

2

5

- ¼ �; z ®
Π

2

01.09.06.0025.01

cotHzL µ - z -
Π

2
-

1

3
z -

Π

2

3

-
2

15
z -

Π

2

5

- O z -
Π

2

7

01.09.06.0005.02

cotHzL � â
k=1

¥ H-1Lk 22 k I22 k - 1M B2 kH2 kL !
 z -

Π

2

2 k-1 �; z -
Π

2
<

Π

2

01.09.06.0006.02

cotHzL µ - z -
Π

2
+ O z -

Π

2

3

http://functions.wolfram.com 10



q-series

01.09.06.0007.01

cotHzL � -ä 1 + 2 â
k=1

¥

q2 k �; q � ãä z

Dirichlet series

01.09.06.0008.01

cotHzL � -ä - 2 ä â
k=0

¥

ã2 ä z Hk+1L �; ImHzL > 0

01.09.06.0009.01

cotHzL � ä + 2 ä â
k=0

¥

ã-2 ä z Hk+1L �; ImHzL < 0

Asymptotic series expansions

01.09.06.0010.01

cotHzL µ -ä - 2 ä ã2 ä z
1F0I1; ; ã2 ä zM �; H z¤ ® ¥L ß ImHzL > 0

01.09.06.0011.01

cotHzL µ -ä - 2 ä ã2 ä z I1 + OIã2 ä zMM �; H z¤ ® ¥L ß ImHzL > 0

01.09.06.0012.01

cotHzL µ ä + 2 ä ã-2 ä z
1F0I1; ; ã-2 ä zM �; H z¤ ® ¥L ß ImHzL < 0

01.09.06.0013.01

cotHzL µ ä + 2 ä ã-2 ä z I1 + OIã-2 ä zMM �; H z¤ ® ¥L ß ImHzL < 0

01.09.06.0014.01

cotHzL µ cotHzL �; H z¤ ® ¥L
01.09.06.0015.01

cotHzL µ -ä �; Iz ® ãä Φ ¥M í 0 < Φ < Π

01.09.06.0016.01

cotHzL µ ä �; Iz ® ãä Φ ¥M í -Π < Φ < 0

01.09.06.0026.01

cotHzL µ

ä -Π < argHzL < 0

-ä 0 < argHzL < Π

cotHzL True
�; H z¤ ® ¥L

Other series representations

01.09.06.0017.01

cotHzL �
1

z
+ 2 z â

k=1

¥ 1

z2 - k2 Π2
�; z

Π
Ï Z

http://functions.wolfram.com 11



01.09.06.0018.01

cotHzL �
1

z
+

z

Π
 â
k¹0

k=-¥

¥ 1

k Hz - Π kL �; z

Π
Ï Z

01.09.06.0019.01

cotHzL � â
k=-¥

¥ z

z2 - Π2 k2
�; z

Π
Ï Z

Integral representations

On the real axis

Of the direct function

01.09.07.0001.01

cotHzL � -à Π

2

z

csc2HtL â t

01.09.07.0002.01

cotHzL �
2

Π
 à

0

¥ t
1-

2 z

Π - 1

t2 - 1
 â t �; 0 < ReHzL <

Π

2

Limit representations
01.09.09.0001.01

cotHzL � lim
n®¥

â
k=-n

n 1

z - Π k
�; z

Π
Ï Z

Continued fraction representations
01.09.10.0003.01

cotHzL �
1

z
-

z

3 - z2

5-
z2

7-
z2

9-
z2

11-¼

Andreas Lauschke (2006)

01.09.10.0004.01

cotHzL �
1

z
+

1

z
 KkI-z2, 2 k + 1M

1

¥

Andreas Lauschke (2006)
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01.09.10.0001.01

cotHzL �
1

z
-

4 Π-2 z

1 +
1 - 4 Π-2 z2

3 +
4 I4 - 4 Π-2 z2M

5 +
9 I9 - 4 Π-2 z2M

7 +
16 I16 - 4 Π-2 z2M

9 +
25 I25 - 4 Π-2 z2M

11 +
36 I36 - 4 Π-2 z2M

13 + ¼

01.09.10.0002.01

cotHzL �
1

z
-

4 z

Π2 J1 + KkJk2 Jk2 - 4 z2

Π2
N, 2 k + 1N

1

¥N
01.09.10.0005.01

cotHzL �
1

z
+

z � 2

- 3

2
-

z2�4

-
5

2
-

z2�4

-
7

2
-

z2�4

-
9

2
-

z2�4

-
11

2
-

z2�4

-
13

2
-

z2�4

-
15

2
-

z2�4

-
17

2
-

z2�4

¼

A.Lauschke (2006)

01.09.10.0006.01

cotHzL �
1

z
+

z

-3 + 2 KkJ- z2

4
, -k - 3

2
N
1

¥

A.Lauschke (2006)

Differential equations

Ordinary nonlinear differential equations

01.09.13.0001.01

w¢HzL + wHzL2 + 1 � 0 �; wHzL � cotHzL í w
Π

2
� 0

01.09.13.0002.01

w¢HzL - a wHzL2 - b wHzL - c � 0 �; wHzL � -
1

2 a
 b + 4 a c - b2 cot

a 4 a c - b2 z + 4 a c - b2 c1

2 a

Transformations

http://functions.wolfram.com 13



Transformations and argument simplifications

Argument involving basic arithmetic operations

01.09.16.0001.01

cotH-zL � -cotHzL
01.09.16.0002.01

cotHa Hb zcLmL �
Hb zcLm

bm zm c
 cotHa bm zm cL �; 2 m Î Z

01.09.16.0003.01

cot z2 �
z2

z
 cotHzL

Argument involving inverse trigonometric and hyperbolic functions

Involving sin-1

01.09.16.0004.01

cotIsin-1HzLM �
1 - z2

z

01.09.16.0016.01

cot
1

2
sin-1HzL �

1 - z2 + 1

z

01.09.16.0065.01

cotIä sin-1HzLM �
ä ä z + 1 - z2

2 ä

+ 1

ä z + 1 - z2
2 ä

- 1

01.09.16.0066.01

cotIa sin-1HzLM �
ä ä z + 1 - z2

2 a

+ 1

ä z + 1 - z2
2 a

- 1

Involving cos-1

01.09.16.0005.01

cotIcos-1HzLM �
z

1 - z2

01.09.16.0017.01

cot
1

2
cos-1HzL �

1 + z

1 - z

http://functions.wolfram.com 14



01.09.16.0067.01

cotIä cos-1HzLM � -ä 1 +
2

ãΠ ä z + 1 - z2
2 ä

- 1

01.09.16.0068.01

cotIa cos-1HzLM � -ä 1 +
2

ã-ä a Π ä z + 1 - z2
2 a

- 1

Involving tan-1

01.09.16.0006.01

cotItan-1HzLM �
1

z

01.09.16.0069.01

cotItan-1Hx, yLM �
x

y

01.09.16.0018.01

cot
1

2
tan-1HzL �

z2 + 1 + 1

z

01.09.16.0070.01

cot
tan-1Hx, yL

2
�

x + x2 + y2

y

01.09.16.0071.01

cotIä tan-1HzLM � ä -
2 ä

1 - H1 - ä zL-ä Hä z + 1Lä

01.09.16.0072.01

cotIä tan-1Hx, yLM �
ä

x+ä y

x2+y2

2 ä

+ 1

x+ä y

x2+y2

2 ä

- 1

01.09.16.0073.01

cotIa tan-1HzLM � ä -
2 ä

1 - H1 - ä zL-a Hä z + 1La

01.09.16.0074.01

cotIa tan-1Hx, yLM �
ä

x+ä y

x2+y2

2 a

+ 1

x+ä y

x2+y2

2 a

- 1
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Involving cot-1

01.09.16.0007.01

cotIcot-1HzLM � z

01.09.16.0019.01

cot
1

2
cot-1HzL � z 1 +

1

z2
+ 1

01.09.16.0075.01

cotIä cot-1HzLM � ä -
2 ä

1 - J -ä+z

z
N-ä J ä+z

z
Nä

01.09.16.0076.01

cotIa cot-1HzLM � ä -
2 ä

1 - J -ä+z

z
N-a J ä+z

z
Na

01.09.16.0028.01

cotIn cot-1HzLM �
ä HHz - äLn + Hz + äLnLHz + äLn - Hz - äLn

�; n Î N+

Involving csc-1

01.09.16.0008.01

cotIcsc-1HzLM � z 1 -
1

z2

01.09.16.0020.01

cot
1

2
csc-1HzL � z 1 -

1

z2
+ 1

01.09.16.0077.01

cotIä csc-1HzLM �

ä 1 + 1 - 1

z2
+ ä

z

2 ä

-1 + 1 - 1

z2
+ ä

z

2 ä

01.09.16.0078.01

cotIa csc-1HzLM �

ä 1 - 1

z2
+ ä

z

2 a

+ 1

1 - 1

z2
+ ä

z

2 a

- 1
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Involving sec-1

01.09.16.0009.01

cotIsec-1HzLM �
z2

z z2 - 1

01.09.16.0021.01

cot
1

2
sec-1HzL �

-z - 1 z

z - 1 -z

01.09.16.0079.01

cotIä sec-1HzLM � -ä 1 +
2

ãΠ 1 - 1

z2
+ ä

z

2 ä

- 1

01.09.16.0080.01

cotIa sec-1HzLM � -ä 1 +
2

ã-ä a Π 1 - 1

z2
+ ä

z

2 a

- 1

Involving sinh-1

01.09.16.0081.01

cotIsinh-1HzLM �
ä z + z2 + 1

2 ä

+ 1

z + z2 + 1
2 ä

- 1

01.09.16.0010.01

cotIä sinh-1HzLM � -
ä 1 + z2

z

01.09.16.0022.01

cot
ä

2
sinh-1HzL � -

ä

z
 1 + 1 + z2

01.09.16.0082.01

cotIa sinh-1HzLM �
ä z + z2 + 1

2 ä a

+ 1

z + z2 + 1
2 ä a

- 1

Involving cosh-1
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01.09.16.0083.01

cotIcosh-1HzLM �
ä KIz + z - 1 z + 1 N2 ä

+ 1O
Iz + z - 1 z + 1 N2 ä

- 1

01.09.16.0011.01

cotIä cosh-1HzLM � -
ä z

z - 1 z + 1

01.09.16.0023.01

cot
ä

2
cosh-1HzL � -

ä z + 1

z - 1

01.09.16.0084.01

cotIa cosh-1HzLM �
ä KIz + z - 1 z + 1 N2 ä a

+ 1O
Iz + z - 1 z + 1 N2 ä a

- 1

Involving tanh-1

01.09.16.0085.01

cotItanh-1HzLM � ä -
2 ä

1 - H1 - zL-ä Hz + 1Lä

01.09.16.0012.01

cotIä tanh-1HzLM � -
ä

z

01.09.16.0024.01

cot
ä

2
tanh-1HzL � -

ä 1 + 1 - z2

z

01.09.16.0086.01

cotIa tanh-1HzLM � ä -
2 ä

1 - H1 - zL-ä a Hz + 1Lä a

Involving coth-1

01.09.16.0087.01

cotIcoth-1HzLM � -ä 1 +
2J1 + 1

z
N-ä J z-1

z
Nä

- 1

01.09.16.0013.01

cotIä coth-1HzLM � -ä z

01.09.16.0025.01

cot
ä

2
coth-1HzL � -

ä z2

z
 z2 + -1 + z2

http://functions.wolfram.com 18



01.09.16.0088.01

cotIa coth-1HzLM � -ä 1 +
2J1 + 1

z
N-ä a J z-1

z
Nä a

- 1

Involving csch-1

01.09.16.0089.01

cotIcsch-1HzLM �

ä 1 + 1

z2
+ 1

z

2 ä

+ 1

1 + 1

z2
+ 1

z

2 ä

- 1

01.09.16.0014.01

cotIä csch-1HzLM � -ä z 1 +
1

z2

01.09.16.0026.01

cot
ä

2
 csch-1HzL � -ä z 1 +

1

z2
+ 1

01.09.16.0090.01

cotIa csch-1HzLM �

ä 1 + 1

z2
+ 1

z

2 ä a

+ 1

1 + 1

z2
+ 1

z

2 ä a

- 1

Involving sech-1

01.09.16.0091.01

cotIsech-1HzLM �

ä 1

z
- 1 1 + 1

z
+ 1

z

2 ä

+ 1

1

z
- 1 1 + 1

z
+ 1

z

2 ä

- 1

01.09.16.0015.01

cotIä sech-1HzLM � -
ä

1 - z
 

1 - z

1 + z

01.09.16.0027.01

cot
ä

2
sech-1HzL � -ä � 1 - z

1 + z
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01.09.16.0092.01

cotIa sech-1HzLM �

ä 1

z
- 1 1 + 1

z
+ 1

z

2 ä a

+ 1

1

z
- 1 1 + 1

z
+ 1

z

2 ä a

- 1

Addition formulas

01.09.16.0029.01

cotHa + bL �
cotHaL cotHbL - 1

cotHaL + cotHbL
01.09.16.0030.01

cot a +
Π

4
�

cotHzL - 1

cotHzL + 1

01.09.16.0031.01

cotHa - bL �
cotHaL cotHbL + 1

cotHbL - cotHaL
01.09.16.0032.01

cot a -
Π

4
�

1 + cotHzL
1 - cotHzL

01.09.16.0033.01

cotHa + ä bL �
sinH2 aL - ä sinhH2 bL
coshH2 bL - cosH2 aL

01.09.16.0034.01

cotHa - ä bL �
sinH2 aL + ä sinhH2 bL
coshH2 bL - cosH2 aL

01.09.16.0035.01

cotHz1 + z2 + z3L �
cotHz1L + cotHz2L + cotHz3L - cotHz2L cotHz3L cotHz1L

1 - cotHz1L cotHz2L - cotHz3L cotHz2L - cotHz1L cotHz3L
Half-angle formulas

01.09.16.0036.01

cotK z

2
O � cotHzL + cscHzL

01.09.16.0037.01

cotK z

2
O �

sinHzL
1 - cosHzL

01.09.16.0038.02

cotK z

2
O �

1 + cosHzL
1 - cosHzL �; 0 < ReHzL < Π Þ ReHzL � 0 ß ImHzL < 0 Þ ReHzL � Π ß ImHzL £ 0.
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01.09.16.0039.01

cotK z

2
O � H-1Lf 2 ReHzL-Π

2 Π
r 1 + cosHzL

1 - cosHzL 1 - 1 + H-1Lf ReHzL
Π

v+f-
ReHzL

Π
v

ΘHImHzLL
Multiple arguments

Argument involving numeric multiples of variable

01.09.16.0040.01

cotH2 zL �
1

2
HcotHzL - tanHzLL

01.09.16.0041.01

cotH3 zL �
cot3HzL - 3 cotHzL

3 cot2HzL - 1

Argument involving symbolic multiples of variable

01.09.16.0042.01

cotHn zL �
H-1Ln-1

cotH-1Ln HzL Úk=0

f n-1

2
v H-1Lk

n

2 f n-1

2
v - 2 k + 1

cot2 kHzL â
k=0

f n

2
v H-1Lk

n

2 e n

2
u - 2 k

cot2 kHzL �; n Î N+

01.09.16.0043.01

cotHn zL �
1

n
 â
k=0

n-1

cot z +
Π k

n
�; n Î N+

01.09.16.0044.01

cotHn zL �
TnHcosHzLL

sinHzL Un-1HcosHzLL
Products, sums, and powers of the direct function

Products of the direct function

01.09.16.0045.01

cotHaL cotHbL �
cosHa - bL + cosHa + bL
cosHa - bL - cosHa + bL

Products involving the direct function

01.09.16.0046.01

cotHaL tanHbL �
sinHa + bL - sinHa - bL
sinHa - bL + sinHa + bL

Sums of the direct function

01.09.16.0047.01

cotHaL + cotHbL � cscHaL cscHbL sinHa + bL
01.09.16.0048.01

cotHaL - cotHbL � -cscHaL cscHbL sinHa - bL
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Sums involving the direct function

Involving other trigonometric functions

Involving tan 

01.09.16.0055.01

cotHzL + tanHzL � secHzL cscHzL
01.09.16.0056.01

cotHzL - tanHzL � cosH2 zL secHzL cscHzL
01.09.16.0049.01

cotHaL + tanHbL � cosHa - bL cscHaL secHbL
01.09.16.0050.01

cotHaL - tanHbL � cosHa + bL cscHaL secHbL
Involving hyperbolic functions

Involving tanh 

01.09.16.0057.01

cotHzL + ä tanhHzL � cos z 2 ã-
1

4
Hä ΠL cscHzL sechHzL

01.09.16.0058.01

cotHzL - ä tanhHzL � cos z 2 ã
ä Π

4 cscHzL sechHzL
01.09.16.0059.01

cotHaL + ä tanhHbL � cosHa - ä bL cscHaL sechHbL
01.09.16.0060.01

cotHaL - ä tanhHbL � cosHa + b äL cscHaL sechHbL
Involving coth 

01.09.16.0061.01

cotHzL + ä cothHzL � ä cscHzL cschHzL sin z 2 ã-
1

4
Hä ΠL

01.09.16.0062.01

cotHzL - ä cothHzL � -ä cscHzL cschHzL sin z 2 ã
ä Π

4

01.09.16.0063.01

cotHaL + ä cothHbL � ä cscHaL cschHbL sinHa - ä bL
01.09.16.0064.01

cotHaL - ä cothHbL � -ä cscHaL cschHbL sinHa + b äL
Powers of the direct function
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01.09.16.0051.01

cot2HzL �
1 + cosH2 zL
1 - cosH2 zL

01.09.16.0052.01

cot3HzL �
3 cosHzL + cosH3 zL
3 sinHzL - sinH3 zL

Sums of powers involving the direct function

01.09.16.0053.01

cot2HaL - cot2HbL � -csc2HaL csc2HbL sinHa - bL sinHa + bL
Related transformations

01.09.16.0054.01

cot z -
Π

3
cotHzL + cot z +

Π

3
cotHzL + cot z -

Π

3
cot z +

Π

3
� -3

Identities

Functional identities

01.09.17.0001.01

cotHzL cotH2 zL �
1

2
Icot2HzL - 1M

01.09.17.0002.01

wHzL � w
z

2 n + 1
ä
k=1

n

w
Π k + z

2 n + 1
w

Π k - z

2 n + 1
�; wHzL � cotHzL ß n Î Z

Complex characteristics

Real part

01.09.19.0001.01

ReHcotHx + ä yLL � -
sinH2 xL

cosH2 xL - coshH2 yL
01.09.19.0007.01

ReHcotHzLL � -
sinH2 ReHzLL

cosH2 ReHzLL - coshH2 ImHzLL
Imaginary part

01.09.19.0002.01

ImHcotHx + ä yLL �
sinhH2 yL

cosH2 xL - coshH2 yL
01.09.19.0008.01

ImHcotHzLL �
sinhH2 ImHzLL

cosH2 ReHzLL - coshH2 ImHzLL
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Absolute value

01.09.19.0003.01

 cotHx + ä yL¤ � -
cosH2 xL + coshH2 yL
cosH2 xL - coshH2 yL

01.09.19.0009.01

 cotHzL¤ � -
cosH2 ReHzLL + coshH2 ImHzLL
cosH2 ReHzLL - coshH2 ImHzLL

Argument

01.09.19.0004.01

argHcotHx + ä yLL � tan-1 -
sinH2 xL

cosH2 xL - coshH2 yL ,
sinhH2 yL

cosH2 xL - coshH2 yL
01.09.19.0005.01

argHcotHx + ä yLL �
1

2
sgn

sgnHsinhH2 yLL
sgnHcosH2 xL - coshH2 yLL +

1

2
Π -

Π sgnHsinH2 xLL
sgnHcoshH2 yL - cosH2 xLL - 2 tan-1HcscH2 xL sinhH2 yLL

01.09.19.0010.01

argHcotHzLL � tan-1 -
sinH2 ReHzLL

cosH2 ReHzLL - coshH2 ImHzLL ,
sinhH2 ImHzLL

cosH2 ReHzLL - coshH2 ImHzLL
01.09.19.0011.01

argHcotHzLL �

1

2
sgn

sgnHsinhH2 ImHzLLL
sgnHcosH2 ReHzLL - coshH2 ImHzLLL +

1

2
Π -

Π sgnHsinH2 ReHzLLL
sgnHcoshH2 ImHzLL - cosH2 ReHzLLL - 2 tan-1HcscH2 ReHzLL sinhH2 ImHzLLL

Conjugate value

01.09.19.0006.01

cotHx + ä yL � -
sinH2 xL + ä sinhH2 yL
cosH2 xL - coshH2 yL

01.09.19.0012.01

cotHzL � -
sinH2 ReHzLL + ä sinhH2 ImHzLL
cosH2 ReHzLL - coshH2 ImHzLL

Signum value

01.09.19.0013.01

sgnHcotHx + ä yLL �
sinH2 xL - ä sinhH2 yL
cosh2H2 yL - cos2H2 xL

01.09.19.0014.01

sgnHcotHzLL � -
sinH2 ReHzLL - ä sinhH2 ImHzLL
cosh2H2 ImHzLL - cos2H2 ReHzLL
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Differentiation

Low-order differentiation

01.09.20.0001.01

¶cotHzL
¶z

� -csc2HzL
01.09.20.0002.01

¶2 cotHzL
¶z2

� 2 cotHzL csc2HzL
Symbolic differentiation 

01.09.20.0003.01

¶n cotHzL
¶zn

� H-1Ln n! z-n-1 + â
k=1

¥ H-1Lk 22 k-1 B2 k z2 k-n-1

k H2 k - n - 1L !
�;  z¤ < Π ì n Î N+

01.09.20.0004.01

¶n cotHzL
¶zn

� cotHzL ∆n - ∆n-1 csc2HzL - n â
k=0

n-1 â
j=0

k-1 H-1L j  sin-2 k-2HzL 2n-2 k  Hk - jLn-1

k + 1

n - 1

k

2 k
j

sin
Π n

2
+ 2 Hk - jL z �; n Î N

01.09.20.0006.01

¶n cotHzL
¶zn

� -∆n ä + H-äLn+1 2n Hä cotHzL - 1L â
k=0

n H-1Lk k ! Sn
HkL

2k
 Hä cotHzL + 1Lk �; n Î N

Victor Adamchik (2005)

Fractional integro-differentiation

01.09.20.0005.01

¶Α cotHzL
¶zΑ

� FCexp
HΑL Hz, -1L z-Α-1 + â

k=1

¥ H-1Lk 22 k-1 B2 k z2 k-Α-1

GH2 k - ΑL k
�;  z¤ < Π

01.09.20.0007.01

cotHΑLHc zL � lim
Ν®Α

Hc zL-Ν-1

GH-ΝL  H2 logHΠL - logH-c zL + ΨH-ΝL + ýL + Π-Α-1 H-c zLΑ Hc zL-Α ΨHΑL -
c z

Π
- ΨHΑL c z

Π

Integration

Indefinite integration

Involving only one direct function

01.09.21.0012.01à cotHb + a zL â z �
logHsinHb + a zLL

a
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01.09.21.0013.01à cotHa zL â z �
logHsinHa zLL

a

01.09.21.0014.01à cotHzL â z � logHsinHzLL
Involving one direct function and elementary functions

Involving power function

Involving power

Involving znand  linear arguments

01.09.21.0015.01à z cotHb + a zL â z �
1

2 a2
 I-ä a2 z2 - 2 ä a b z + 2 a logI1 - ã2 ä Hb+a zLM z + Π ä a z +

Π logI1 + ã-2 ä a zM + 2 b logI1 - ã2 ä Hb+a zLM - Π logHcosHa zLL - 2 b logHsinHb + a zLL - ä Li2Iã2 ä Hb+a zLMM
01.09.21.0016.01

à zn cotHa zL â z � -
ä zn+1

n + 1
- 2 ä ã2 ä a z n! â

j=0

n H-1L j 2- j-1 Hä aL- j-1 zn- jHn - jL !
 j+2F j+1I1, ¼, 1, 1; 2, ¼, 2; ã2 ä a zM �; n Î N

01.09.21.0243.01

à zn cotHa zL â z � -
ä zn+1

n + 1
- 2 ä â

j=0

n n

j
H-1L j j ! H2 äL- j-1 a- j-1 zn- j Li j+1Iã2 ä a zM �; n Î N

01.09.21.0244.01

à zn cotHa zL â z �
ä zn+1

n + 1
- 2 ä â

j=0

n n

j
j ! H2 äL- j-1 a- j-1 zn- j Li j+1Iã-2 ä a zM �; n Î N

01.09.21.0017.01

à z cotHa zL â z � -
ä Ia z Ia z + 2 ä logI1 - ã2 ä a zMM + Li2Iã2 ä a zMM

2 a2

01.09.21.0018.01

à z2 cotHa zL â z �
8 a3 ä z3 + 24 a2 logI1 - ã-2 ä a zM z2 + 24 a ä Li2Iã-2 ä a zM z - ä Π3 + 12 Li3Iã-2 ä a zM

24 a3

01.09.21.0019.01à z3 cotHa zL â z �

1

64 a4
 Iä I16 a4 z4 - 64 ä a3 logI1 - ã-2 ä a zM z3 + 96 a2 Li2Iã-2 ä a zM z2 - 96 ä a Li3Iã-2 ä a zM z - Π4 - 48 Li4Iã-2 ä a zMMM
01.09.21.0020.01

à z4 cotHa zL â z �
ä z5

5
+

logI1 - ã-2 ä a zM z4

a
+

2 ä Li2Iã-2 ä a zM z3

a2
+

3 Li3Iã-2 ä a zM z2

a3
-

3 ä Li4Iã-2 ä a zM z

a4
-

3 Li5Iã-2 ä a zM
2 a5

-
ä Π5

160 a5
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01.09.21.0245.01

à Hz - tLn cotHa tL â t � â
k=0

n n

k
H-1Lk zn-k -

ä tk+1

k + 1
- 2 ä â

j=0

k
k
j

H-1L j j ! H2 äL- j-1 a- j-1 tk- j Li j+1Iã2 ä a tM �; n Î N

Involving exponential function

Involving exp

Involving ab z

01.09.21.0021.01à ab z cotHc zL â z �
1

b logHaL Hä b logHaL - 2 cL  ab z

b ã2 ä c z
2F1 1 -

ä b logHaL
2 c

, 1; 2 -
ä b logHaL

2 c
; ã2 ä c z logHaL + 2F1 -

ä b logHaL
2 c

, 1; 1 -
ä b logHaL

2 c
; ã2 ä c z H2 ä c + b logHaLL

01.09.21.0022.01

à ãb z cotHa zL â z � -
Hb + 2 ä a L ãb z

2F1J- ä b

2 a
, 1; 1 - ä b

2 a
; ã2 ä a zN + b ãHb+2 ä a L z

2F1J1 - ä b

2 a
, 1; 2 - ä b

2 a
; ã2 ä a zNH2 a - ä bL b

01.09.21.0023.01

à ã-ä a z cotHa zL â z �
logI-1 + ã-ä a zM + ã-ä a z - logI1 + ã-ä a zM

a

01.09.21.0024.01

à ãä a z cotHa zL â z �
logI-1 + ãä a zM + ãä a z - logI1 + ãä a zM

a

Involving exponential function and a power function

Involving  exp and power

Involving zn ãb z

01.09.21.0025.01à zn ãb z cotHc zL â z � -ä n!

ãb z â
j=0

n H-1L j b- j-1 zn- jHn - jL !
 j+2F j+1 -

ä b

2 c
, ¼, -

ä b

2 c
, 1; 1 -

ä b

2 c
, ¼, 1 -

ä b

2 c
; ã2 ä c z + ãHb+2 ä cL z â

j=0

n H-1L j Hb + 2 ä cL- j-1 zn- jHn - jL !
 

j+2F j+1

-ä b + 2 c

2 c
, ¼,

-ä b + 2 c

2 c
, 1;

-ä b + 2 c

2 c
+ 1, ¼,

-ä b + 2 c

2 c
+ 1; ã2 ä c z �; n Î N

Arguments involving inverse trigonometric functions
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Involving sin-1

01.09.21.0026.01à cotIsin-1HzLM â z � logHzL - log 1 - z2 + 1 + 1 - z2

01.09.21.0027.01à cotIa sin-1HzLM â z � -
1

8 a2 - 2
 

ã-2 ä sin-1HzL H2 a - 1L H2 a + 1L ãä sin-1HzL ã2 ä sin-1HzL
2F1

1

2 a
, 1; 1 +

1

2 a
; ã2 ä a sin-1HzL - 2F1 -

1

2 a
, 1; 1 -

1

2 a
; ã2 ä a sin-1HzL +

ãä H2 a+3L sin-1HzL
2F1 1 +

1

2 a
, 1; 2 +

1

2 a
; ã2 ä a sin-1HzL +

H2 a + 1L ãä H2 a+1L sin-1HzL
2F1 1 -

1

2 a
, 1; 2 -

1

2 a
; ã2 ä a sin-1HzL

Involving cos-1

01.09.21.0028.01à cotIcos-1HzLM â z � - 1 - z2

01.09.21.0029.01à cotIa cos-1HzLM â z �
1

8 a2 - 2
 ä ã-2 ä cos-1HzL H2 a + 1L ãä H2 a+1L cos-1HzL

2F1 1 -
1

2 a
, 1; 2 -

1

2 a
; ã2 ä a cos-1HzL -

H2 a - 1L H2 a + 1L ãä cos-1HzL ã2 ä cos-1HzL
2F1

1

2 a
, 1; 1 +

1

2 a
; ã2 ä a cos-1HzL + 2F1 -

1

2 a
, 1; 1 -

1

2 a
; ã2 ä a cos-1HzL +

ãä H2 a+3L cos-1HzL
2F1 1 +

1

2 a
, 1; 2 +

1

2 a
; ã2 ä a cos-1HzL

Involving tan-1

01.09.21.0030.01à cotItan-1HzLM â z � logHzL
Involving cot-1

01.09.21.0031.01

à cotIcot-1HzLM â z �
z2

2

Involving csc-1
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01.09.21.0032.01

à cotIcsc-1HzLM â z �

1 - 1

z2
z z z2 - 1 - log z + z2 - 1

2 z2 - 1

Involving sec-1

01.09.21.0033.01

à cotIsec-1HzLM â z �

z log z + z2 - 1

z2 - 1

 1 -
1

z2

Arguments involving inverse hyperbolic functions

Involving sinh-1

01.09.21.0034.01à cotIsinh-1HzLM â z �
1

10
5 ã-sinh-1HzL ä 2F1

ä

2
, 1; 1 +

ä

2
; ã2 ä sinh-1HzL - 5 ãsinh-1HzL ä 2F1 -

ä

2
, 1; 1 -

ä

2
; ã2 ä sinh-1HzL -

H2 - äL ãH-1+2 ä L sinh-1HzL
2F1 1 +

ä

2
, 1; 2 +

ä

2
; ã2 ä sinh-1HzL - H2 + äL ãH1+2 ä L sinh-1HzL

2F1 1 -
ä

2
, 1; 2 -

ä

2
; ã2 ä sinh-1HzL

01.09.21.0035.01à cotIa sinh-1HzLM â z � -
1

2 I4 a2 + 1M  ä ã-sinh-1HzL
H2 a - äL H2 a + äL ã2 sinh-1HzL

2F1 -
ä

2 a
, 1; 1 -

ä

2 a
; ã2 ä a sinh-1HzL - 2F1

ä

2 a
, 1; 1 +

ä

2 a
; ã2 ä a sinh-1HzL - ä ã2 ä a sinh-1HzL

2F1 1 +
ä

2 a
, 1; 2 +

ä

2 a
; ã2 ä a sinh-1HzL + H1 - 2 ä aL ã2 H1+ä aL sinh-1HzL

2F1 1 -
ä

2 a
, 1; 2 -

ä

2 a
; ã2 ä a sinh-1HzL

Involving cosh-1

01.09.21.0036.01à cotIcosh-1HzLM â z � -
1

10
ã-cosh-1HzL 5 ä 2F1

ä

2
, 1; 1 +

ä

2
; ã2 ä cosh-1HzL + 5 ã2 cosh-1HzL ä 2F1 -

ä

2
, 1; 1 -

ä

2
; ã2 ä cosh-1HzL +

ã2 ä cosh-1HzL H2 + äL ã2 cosh-1HzL
2F1 1 -

ä

2
, 1; 2 -

ä

2
; ã2 ä cosh-1HzL - H2 - äL 2F1 1 +

ä

2
, 1; 2 +

ä

2
; ã2 ä cosh-1HzL

01.09.21.0037.01à cotIa cosh-1HzLM â z �
1

2 I4 a2 + 1M  ã-cosh-1HzL
H2 a - äL H1 - 2 ä aL 2F1

ä

2 a
, 1; 1 +

ä

2 a
; ã2 ä a cosh-1HzL + ã2 cosh-1HzL

2F1 -
ä

2 a
, 1; 1 -

ä

2 a
; ã2 ä a cosh-1HzL + ã2 ä a cosh-1HzL

2F1 1 +
ä

2 a
, 1; 2 +

ä

2 a
; ã2 ä a cosh-1HzL - H2 a + äL ã2 H1+ä aL cosh-1HzL

2F1 1 -
ä

2 a
, 1; 2 -

ä

2 a
; ã2 ä a cosh-1HzL
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Involving trigonometric functions

Involving sin

Involving sinHb zL
01.09.21.0038.01à sinHb zL cotHc zL â z �

1

2 Ib3 - 4 b c2M  ä ã-ä b z Hb - 2 cL Hb + 2 cL ã2 ä b z
2F1

b

2 c
, 1;

b

2 c
+ 1; ã2 ä c z + 2F1 -

b

2 c
, 1; 1 -

b

2 c
; ã2 ä c z +

b ã2 ä Hb+cL z
2F1

b

2 c
+ 1, 1;

b

2 c
+ 2; ã2 ä c z + b Hb + 2 cL ã2 ä c z

2F1 1 -
b

2 c
, 1; 2 -

b

2 c
; ã2 ä c z

01.09.21.0039.01à sinHc zL cotHc zL â z �
sinHc zL

c

01.09.21.0040.01

à sinHc zL cotH2 c zL â z �
logIcosI c z

2
M - sinI c z

2
MM - logIcosI c z

2
M + sinI c z

2
MM + 2 sinHc zL

2 c

01.09.21.0041.01

à sinHc zL cotH3 c zL â z �
3 JlogI 3 - 2 sinHc zLN - logI2 sinHc zL + 3 NN + 6 sinHc zL

6 c

01.09.21.0042.01

à sinHc zL cotH4 c zL â z �
1

4 c
 H-1L3�4 H1 + äL tanh-1

tanI c z

2
M - 1

2
-

H1 - äL -1
4

tanh-1
tanI c z

2
M + 1

2
+ logKcosK c z

2
O - sinK c z

2
OO - logKcosK c z

2
O + sinK c z

2
OO + 4 sinHc zL

01.09.21.0043.01à sinH2 c zL cotHc zL â z � z +
sinH2 c zL

2 c

01.09.21.0044.01à sinH3 c zL cotHc zL â z �
6 sinHc zL + sinH3 c zL

3 c

01.09.21.0045.01à sinH4 c zL cotHc zL â z �
4 c z + 4 sinH2 c zL + sinH4 c zL

4 c

Involving power of sin

Involving sinΜHb zL
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01.09.21.0046.01à sinmHb zL cotHc zL â z �
2-m logHsinHc zLL

c

m
m

2

H1 - m mod 2L +

2-m

b
 â

k=0

f m-1

2
v H-1Lk m

k
ã-ä b Hm-2 kL z ã2 ä b Hm-2 kL z-

ä m Π

2 Ib2 Hm - 2 kL2 - 4 c2M 2F1

b Hm - 2 kL
2 c

, 1;
b Hm - 2 kL

2 c
+ 1; ã2 ä c z +

ã
ä m Π

2 I4 c2 - b2 Hm - 2 kL2M 2F1 -
b Hm - 2 kL

2 c
, 1; 1 -

b Hm - 2 kL
2 c

; ã2 ä c z - b ã2 ä Hc+b Hm-2 kLL z-
ä m Π

2 Hm - 2 kL
H2 c - b Hm - 2 kLL 2F1

b Hm - 2 kL
2 c

+ 1, 1;
b Hm - 2 kL

2 c
+ 2; ã2 ä c z - b ã

ä Π m

2
+2 ä c z Hm - 2 kL H2 c + b Hm - 2 kLL

2F1 1 -
b Hm - 2 kL

2 c
, 1; 2 -

b Hm - 2 kL
2 c

; ã2 ä c z � IHm - 2 kL I4 c2 - b2 Hm - 2 kL2MM �; m Î N+

01.09.21.0047.01

à sinΜHc zL cotHc zL â z �
sinΜHc zL

c Μ

01.09.21.0048.01

à sin2Hc zL cotHc zL â z � -
cos2Hc zL

2 c

01.09.21.0049.01

à sin3Hc zL cotHc zL â z �
sin3Hc zL

3 c

01.09.21.0050.01à sin2Hc zL cotH2 c zL â z � -
cosH2 c zL - 2 logHcosHc zLL

4 c

01.09.21.0051.01

à sin3Hc zL cotH3 c zL â z �
3 3 JlogI 3 - 2 sinHc zLN - logI2 sinHc zL + 3 NN + 18 sinHc zL - 2 sinH3 c zL

24 c

01.09.21.0052.01

à sin3Hc zL cotH4 c zL â z �
1

24 c
 H-1L3�4 H3 + 3 ä L tanh-1

tanI c z

2
M - 1

2
+ H-1L3�4 H3 + 3 ä L tanh-1

tanI c z

2
M + 1

2
+

6 logKcosK c z

2
O - sinK c z

2
OO - 6 logKcosK c z

2
O + sinK c z

2
OO + 18 sinHc zL - 2 sinH3 c zL

01.09.21.0053.01

à sin
1

2 Hc zL cotHc zL â z �
2 sin

1

2 Hc zL
c

01.09.21.0054.01

á cotHc zL
sin

1

2 Hc zL  â z � -
2

c sin
1

2 Hc zL
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01.09.21.0055.01

á cotHc zL
sin3H2 c zL  â z �

-4 F sin-1HcosHc zL - sinHc zLL 1

2
HcosHc zL + sinHc zLL HcosHc zL sinHc zLL3�2 - 4 cos2Hc zL sinH2 c zL + 1 �

6 c sin3H2 c zL sinH2 c zL + 1

Involving rational functions of sin

Involving Ha + b sinHc zLL-n

01.09.21.0056.01à cotHc zL
a + b sinHc zL  â z �

logHsinHc zLL - logHa + b sinHc zLL
a c

01.09.21.0057.01

à A + B cotHc zL
a + b sinHc zL  â z �

1

c
 

2 A

a2 - b2

 tan-1
b + a tanI c z

2
M

a2 - b2

+
B HlogHsinHc zLL - logHa + b sinHc zLLL

a

01.09.21.0058.01

à cotHc zL
a + b sinH2 c zL  â z �

1

2 a c
 -

2 b

a2 - b2

 tan-1
b + a tanHc zL

a2 - b2

+ 2 logHsinHc zLL - logHa + b sinH2 c zLL
01.09.21.0059.01à HA + B sinHc zLL cotHc zL

a + b sinHc zL  â z �
A b logHsinHc zLL + Ha B - A bL logHa + b sinHc zLL

a b c

01.09.21.0060.01à cotHc zLHa + b sinHc zLL2
 â z �

1

a2 c
 

a

a + b sinHc zL + logHsinHc zLL - logHa + b sinHc zLL
Involving algebraic functions of sin

Involving Ha + b sinHc zLLΒ

01.09.21.0061.01

à Ha + b sinHc zLLΒ cotHc zL â z �
Ha + b sinHc zLLΒ

c Β
 

a cscHc zL
b

+ 1
-Β

2F1 - Β, - Β; 1 - Β; -
a cscHc zL

b

01.09.21.0062.01

à a + b sinHc zL cotHc zL â z �
J2 a + b sinHc zL N

c
1 -

a csc
1

2 Hc zL
b a cscHc zL

b
+ 1

 sinh-1
a csc

1

2 Hc zL
b
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01.09.21.0063.01à a + a sinHc zL cotHc zL â z �

I2 cosI c z

2
M + logIcosI c z

2
M + sinI c z

2
M - 1M - logIcosI c z

2
M + sinI c z

2
M + 1M + 2 sinI c z

2
MM a HsinHc zL + 1L

c IcosI c z

2
M + sinI c z

2
MM

01.09.21.0064.01

à a - a sinHc zL cotHc zL â z �
I2 cosI c z

2
M + logIcosI c z

2
M - sinI c z

2
M - 1M - logIcosI c z

2
M - sinI c z

2
M + 1M - 2 sinI c z

2
MM a - a sinHc zL

c IcosI c z

2
M - sinI c z

2
MM

01.09.21.0065.01

à cotHc zL
a + b sinHc zL  â z � -

2 b

a c csc
1

2 Hc zL a + b sinHc zL  sinh-1
a csc

1

2 Hc zL
b

a cscHc zL
b

+ 1

01.09.21.0066.01

à cotHc zL
a + a sinHc zL  â z �

IlogIcosI c z

2
M + sinI c z

2
M - 1M - logIcosI c z

2
M + sinI c z

2
M + 1MM IcosI c z

2
M + sinI c z

2
MM

c a HsinHc zL + 1L
01.09.21.0067.01

à cotHc zL
a - a sinHc zL  â z �

IlogIcosI c z

2
M - sinI c z

2
M - 1M - logIcosI c z

2
M - sinI c z

2
M + 1MM IcosI c z

2
M - sinI c z

2
MM

c a - a sinHc zL
Involving cos

Involving cosHb zL
01.09.21.0068.01à cosHb zL cotHc zL â z �

1

2 Ib3 - 4 b c2M  

ã-2 ä b z b Hb + 2 cL ãä Hb+2 cL z
2F1 1 -

b

2 c
, 1; 2 -

b

2 c
; ã2 ä c z - Hb - 2 cL Hb + 2 cL ãä b z ã2 ä b z

2F1

b

2 c
, 1;

b

2 c
+ 1; ã2 ä c z -

2F1 -
b

2 c
, 1; 1 -

b

2 c
; ã2 ä c z + b ãä H3 b+2 cL z

2F1

b

2 c
+ 1, 1;

b

2 c
+ 2; ã2 ä c z

01.09.21.0069.01

à cosHc zL cotHc zL â z �
cosHc zL - logIcosI c z

2
MM + logIsinI c z

2
MM

c

01.09.21.0070.01

à cosHc zL cotH2 c zL â z �
2 cosHc zL - logIcosI c z

2
MM + logIsinI c z

2
MM

2 c

01.09.21.0071.01

à cosHc zL cotH3 c zL â z �
6 cosHc zL - 2 logIcosI c z

2
MM + logH2 cosHc zL - 1L - logH2 cosHc zL + 1L + 2 logIsinI c z

2
MM

6 c
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01.09.21.0072.01à cosHc zL cotH4 c zL â z �

1

4 c
 H-1L3�4 H-1 - äL tanh-1

tanI c z

2
M - 1

2
- H1 - äL -1

4
tanh-1

tanI c z

2
M + 1

2
+ 4 cosHc zL - logKcosK c z

2
OO + logKsinK c z

2
OO

01.09.21.0073.01à cosH2 c zL cotHc zL â z �
cosH2 c zL + 2 logHsinHc zLL

2 c

01.09.21.0074.01

à cosH3 c zL cotHc zL â z �
6 cosHc zL + cosH3 c zL - 3 logIcosI c z

2
MM + 3 logIsinI c z

2
MM

3 c

01.09.21.0075.01à cosH4 c zL cotHc zL â z �
4 cosH2 c zL + cosH4 c zL + 4 logHsinHc zLL

4 c

Involving power of cos

Involving cosΜHb zL
01.09.21.0076.01à cosmHb zL cotHc zL â z �

2-m logHsinHc zLL H1 - m mod 2L
c

m
m

2

- 2-m â
k=0

f m-1

2
v

m

k

ã-ä b H2 k-mL z
2F1J1, b m

2 c
- b k

c
; - b k

c
+ b m

2 c
+ 1; ã2 ä c zN

b Hm - 2 kL +

ãä H2 c+b Hm-2 kLL z
2F1J1, - b k

c
+ b m

2 c
+ 1; - b k

c
+ b m

2 c
+ 2; ã2 ä c zN

2 c + b Hm - 2 kL -
ãä b H2 k-mL z

2F1J1, b k

c
- b m

2 c
; b k

c
- b m

2 c
+ 1; ã2 ä c zN

b Hm - 2 kL +

ãä H2 c+2 b k-b mL z
2F1J1, b k

c
- b m

2 c
+ 1; b k

c
- b m

2 c
+ 2; ã2 ä c zN

2 c - b Hm - 2 kL �; m Î N+

01.09.21.0077.01

à cosΜHc zL cotHc zL â z �
cosΜHc zL I-cot2Hc zLM-

Μ

2

c Μ
 2F1 -

Μ

2
, -

Μ

2
; 1 -

Μ

2
; csc2Hc zL

01.09.21.0078.01à cos2Hc zL cotHc zL â z �
cosH2 c zL + 4 logHsinHc zLL

4 c

01.09.21.0079.01

à cos3Hc zL cotHc zL â z �
15 cosHc zL + cosH3 c zL + 12 IlogIsinI c z

2
MM - logIcosI c z

2
MMM

12 c
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01.09.21.0080.01

à cos2Hc zL cotHc zL â z �
cos2Hc zL IcosHc zL - logIcosI c z

2
MM + logIsinI c z

2
MMM secHc zL

c

01.09.21.0081.01à cos2Hc zL cotH3 c zL â z �
3 cosH2 c zL + logH2 cosH2 c zL + 1L + 4 logHsinHc zLL

12 c

01.09.21.0082.01

à cos
1

2 Hc zL cotHc zL â z �
2 cos

9

2 Hc zL csc4Hc zL
c I-cot2Hc zLM9�4  2F1 -

1

4
, -

1

4
;

3

4
; csc2Hc zL

01.09.21.0083.01

á cotHc zL
cos

1

2 Hc zL  â z � -
2 -cot2Hc zL4

c cos
1

2 Hc zL  2F1

1

4
,

1

4
;

5

4
; csc2Hc zL

01.09.21.0084.01

à cos
1

2 H2 c zL cotHc zL â z �

cos
1

2 H2 c zL - tanh-1 cos
1

2 H2 c zL
c

01.09.21.0085.01

á cotHc zL
cos

1

2 H2 c zL  â z � -

tanh-1 cos
1

2 H2 c zL
c

Involving rational functions of cos

Involving Ha + b cosHc zLL-n

01.09.21.0086.01

à cotHc zL
a + b cosHc zL  â z �

Ha + bL logIcosI c z

2
MM - a logHa + b cosHc zLL + Ha - bL logIsinI c z

2
MMHa - bL Ha + bL c

01.09.21.0087.01à A + B cotHc zL
a + b cosHc zL  â z �

HA + B cotHc zLL sinHc zL
c HB cosHc zL + A sinHc zLL  

B IHa + bL logIcosI c z

2
MM - a logHa + b cosHc zLL + Ha - bL logIsinI c z

2
MMMHa - bL Ha + bL -

2 A

b2 - a2

 tanh-1
Ha - bL tanI c z

2
M

b2 - a2

01.09.21.0088.01

à A + B cotHzL
1 - cosHzL  â z �

B cosHzL IlogIcosI z

2
MM - logIsinI z

2
MMM + B I-logIcosI z

2
MM + logIsinI z

2
MM + 1M + 2 A sinHzL

2 HcosHzL - 1L
01.09.21.0089.01

à A + B cotHzL
1 + cosHzL  â z �

-B cosHzL IlogIcosI z

2
MM - logIsinI z

2
MMM + B I-logIcosI z

2
MM + logIsinI z

2
MM - 1M + 2 A sinHzL

2 HcosHzL + 1L
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01.09.21.0090.01à cotHc zL
a + b cosH2 c zL  â z � -

logHa + b cosH2 c zLL - 2 logHsinHc zLL
2 Ha + bL c

01.09.21.0091.01

à HA + B cosHc zLL cotHc zL
a + b cosHc zL  â z �

b Ha + bL HA - BL logIcosI c z

2
MM + a Ha B - A bL logHa + b cosHc zLL + Ha - bL b HA + BL logIsinI c z

2
MMHa - bL b Ha + bL c

01.09.21.0092.01à HA + B cosHzLL cotHzL
cosHzL - 1

 â z �
1

4
KHA + BL csc2K z

2
O + 2 HB - AL logKcosK z

2
OO + 2 HA + 3 BL logKsinK z

2
OOO

01.09.21.0093.01

à HA + B cosHzLL cotHzL
cosHzL + 1

 â z �
I2 HA + BL logIsinI z

2
MM - 2 HA - 3 BL logIcosI z

2
MMM cos2I z

2
M - A + B

2 HcosHzL + 1L
01.09.21.0094.01

à cotHc zLHa + b cosHc zLL2
 â z �

1

c
 

aIa2 - b2M Ha + b cosHc zLL +
logIcosI c z

2
MMHa - bL2

+
logIsinI c z

2
MMHa + bL2

-
Ia2 + b2M logHa + b cosHc zLLIa2 - b2M2

Involving algebraic functions of cos

Involving Ha + b cosHc zLLΒ

01.09.21.0095.01à Ha + b cosHc zLLΒ cotHc zL â z �

-
Ha + b cosHc zLLΒ+1

2 Ha - bL Ha + bL c H Β + 1L  Ha + bL 2F1 Β + 1, 1; Β + 2;
a + b cosHc zL

a - b
+ Ha - bL 2F1 Β + 1, 1; Β + 2;

a + b cosHc zL
a + b

01.09.21.0096.01

à a + b cosHc zL cotHc zL â z � -

-a - b tan-1 a+b cosHc zL
-a-b

+ b - a tan-1 a+b cosHc zL
b-a

- 2 a + b cosHc zL
c

01.09.21.0097.01

à a + a cosHc zL cotHc zL â z �
a HcosHc zL + 1L I2 cosI c z

2
M - logIcosI c z

4
MM + logIsinI c z

4
MMM secI c z

2
M

c

01.09.21.0098.01

à a - a cosHc zL cotHc zL â z �
a - a cosHc zL cscI c z

2
M IlogIcosI c z

4
M - sinI c z

4
MM - logIcosI c z

4
M + sinI c z

4
MM + 2 sinI c z

2
MM

c

01.09.21.0099.01

à cotHc zL
a + b cosHc zL  â z � -

1

c
 

tanh-1 a+b cosHc zL
a-b

a - b
+

tanh-1 a+b cosHc zL
a+b

a + b
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01.09.21.0100.01

à cotHc zL
a + a cosHc zL  â z �

cosI c z

2
M IlogIsinI c z

4
MM - logIcosI c z

4
MMM - 1

c a HcosHc zL + 1L
01.09.21.0101.01

à cotHc zL
a - a cosHc zL  â z �

IlogIcosI c z

4
M - sinI c z

4
MM - logIcosI c z

4
M + sinI c z

4
MMM sinI c z

2
M - 1

c a - a cosHc zL
Involving Ha + b cosH2 c zLLΒ

01.09.21.0102.01

à Ha + b cosH2 c zLLΒ cotHc zL â z � -
Ha + b cosH2 c zLLΒ+1

2 Ha + bL c H Β + 1L  2F1 Β + 1, 1; Β + 2;
a + b cosH2 c zL

a + b

01.09.21.0103.01

à a + b cosH2 c zL cotHc zL â z �

a + b cosH2 c zL - a + b tanh-1 a+b cosH2 c zL
a+b

c

01.09.21.0104.01

à a + a cosH2 c zL cotHc zL â z �
cosH2 c zL a + a IcosHc zL - logIcosI c z

2
MM + logIsinI c z

2
MMM secHc zL

c

01.09.21.0105.01

à a - a cosH2 c zL cotHc zL â z �
a - a cosH2 c zL

c

01.09.21.0106.01

à cotHc zL
a + b cosH2 c zL  â z � -

tanh-1 a+b cosH2 c zL
a+b

a + b c

01.09.21.0107.01

à cotHc zL
a + a cosH2 c zL  â z �

cosHc zL IlogIsinI c z

2
MM - logIcosI c z

2
MMM

c cosH2 c zL a + a

01.09.21.0108.01à cotHc zL
a - a cosH2 c zL  â z � -

1

c a - a cosH2 c zL
Involving cosHc zL Ha + b cosH2 c zLLΒ

01.09.21.0109.01à cosHc zL Ha + b cosH2 c zLLΒ cotHc zL â z �

cosHc zL Ha + b cosH2 c zLLΒ

H2 Β c + cL -cot2Hc zL  1 -
Ha + bL csc2Hc zL

2 b

-Β

 F1 - Β -
1

2
; -

1

2
, - Β;

1

2
- Β; csc2Hc zL, Ha + bL csc2Hc zL

2 b
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01.09.21.0110.01à cosHc zL a + b cosH2 c zL cotHc zL â z �

1

4 b a + b c
 a + b K2 b a + b cosH2 c zL cosHc zL + 2 Ha + 3 bL logK 2 b cosHc zL + a + b cosH2 c zL OO -

4 b Ha + bL tanh-1
a + b cosHc zL

a + b cosH2 c zL
01.09.21.0111.01

à cosHc zL cotHc zL
a + b cosH2 c zL  â z �

1

2 c
 

2 logJ 2 b cosHc zL + a + b cosH2 c zL N
b

-
2

a + b
 tanh-1

a + b cosHc zL
a + b cosH2 c zL

Involving cosH2 c zL Ha + b cosH2 c zLLΒ

01.09.21.0112.01

à cosH2 c zL Ha + b cosH2 c zLLΒ cotHc zL â z �
Ha + b cosH2 c zLLΒ+1

2 b Ha + bL c H Β + 1L  a + b - b 2F1 Β + 1, 1; Β + 2;
a + b cosH2 c zL

a + b

01.09.21.0113.01à cosH2 c zL a + b cosH2 c zL cotHc zL â z �

a + b a + b cosH2 c zL Ha + 3 b + b cosH2 c zLL - 3 b Ha + bL tanh-1 a+b cosH2 c zL
a+b

3 b a + b c

01.09.21.0114.01

à cosH2 c zL cotHc zL
a + b cosH2 c zL  â z �

1

c
 

a + b cosH2 c zL
b

-
1

a + b
 tanh-1

a + b cosH2 c zL
a + b

Involving tan

Involving tanHc zL
01.09.21.0115.01à tanHc zL cotHc zL â z � z

01.09.21.0116.01à tanHc zL cotH2 c zL â z � z -
tanHc zL

2 c

Involving power of tan

Involving tanΜHc zL
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01.09.21.0117.01à tanΜHc zL cotHc zL â z �
tanΜHc zL

c Μ
 2F1

Μ

2
, 1;

Μ

2
+ 1; -tan2Hc zL

01.09.21.0118.01à tan2Hc zL cotHc zL â z � -
logHcosHc zLL

c

01.09.21.0119.01à tan3Hc zL cotHc zL â z �
tanHc zL

c
- z

Involving sin and cos

Involving sinHc zL Ha + b cosH2 c zLLΒ

01.09.21.0120.01

à sinHc zL Ha + b cosH2 c zLLΒ cotHc zL â z � -
Ha + b cosH2 c zLLΒ+1 cscHc zL

2 2 b c H Β + 1L b sin2Hc zL
a + b

 2F1 Β + 1,
1

2
; Β + 2;

a + b cosH2 c zL
a + b

01.09.21.0121.01

à sinHc zL a + b cosH2 c zL cotHc zL â z �

2 Ha + bL tan-1 2 b sinHc zL
a+b cosH2 c zL + 2 b a + b cosH2 c zL sinHc zL

4 b c

01.09.21.0122.01

à sinHc zL cotHc zL
a + b cosH2 c zL  â z �

1

2 b c
 tan-1

2 b sinHc zL
a + b cosH2 c zL

Other integrals

01.09.21.0123.01

à HA + B cosHc zLL cotHc zL
a + b sinHc zL  â z �

1

a b a2 - b2 c

 2 Ia2 - b2M B tan-1
b + a tanI c z

2
M

a2 - b2

+

a2 - b2 K-a B c z + b HA - BL logKcosK c z

2
OO + b HA + BL logKsinK c z

2
OO - A b logHa + b sinHc zLLO

01.09.21.0124.01à HA + B sinHc zLL cotHc zL
a + b cosHc zL  â z �

B z

b
+

2 a B

b b2 - a2 c

 tanh-1
Ha - bL tanI c z

2
M

b2 - a2

+
A logIcosI c z

2
MM

a c - b c
+

a A logHa + b cosHc zLL
b2 c - a2 c

+
A logIsinI c z

2
MMHa + bL c
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01.09.21.0125.01

à cosHc zL sinHc zL cotHc zL â z � -
2 cotHc zL HcosHc zL sinHc zLL3�2

5 c sin2Hc zL4

 2F1

5

4
,

3

4
;

9

4
; cos2Hc zL

01.09.21.0126.01

á cotHd zL
a cos2Hd zL + b sinHd zL cosHd zL + c sin2Hd zL  â z �

- 2 2 c - ä b - 4 a c - b2 F sin-1
2 c + ä b + 4 a c - b2 Hä tanHd zL + 1L

-2 c + ä b + 4 a c - b2 Hä tanHd zL - 1L -
-a - c + 4 a c - b2

a + c + 4 a c - b2

-

2 P
-2 c + ä b + 4 a c - b2

-2 c - ä b - 4 a c - b2

; sin-1
2 c + ä b + 4 a c - b2 Hä tanHd zL + 1L

-2 c + ä b + 4 a c - b2 Hä tanHd zL - 1L -
-a - c + 4 a c - b2

a + c + 4 a c - b2

HcosHd zL - ä sinHd zLL2
2 c + ä b + 4 a c - b2 Hä tanHd zL + 1L

-2 c + ä b + 4 a c - b2 Hä tanHd zL - 1L
-

2 c + ä b + 4 a c - b2 Hä tanHd zL + 1L ä b + 4 a c - b2 + 2 ä c tanHd zL
-2 c + ä b + 4 a c - b2

2 Hä tanHd zL - 1L2

-2 a - ä b + -2 c + ä b + 4 a c - b2 ä tanHd zL + 4 a c - b2

Ha - c + ä b L Hä tanHd zL - 1L �

-2 c - ä b - 4 a c - b2 d -

a + c + 4 a c - b2 HcosH2 d zL + ä sinH2 d zLL
a - c + ä b

a + c + Ha - cL cosH2 d zL + b sinH2 d zL
Involving trigonometric and a power functions

Involving sin and power
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Involving zn sinHa + b zL cotH c zL
01.09.21.0127.01

à zn sinHa + b zL cotHc zL â z � -
1

2
n! ã-ä a-ä b z â

j=0

n Hä bL- j-1 zn- jHn - jL !
j+2F j+1 -

b

2 c
, ¼, -

b

2 c
, 1; 1 -

b

2 c
, ¼, 1 -

b

2 c
; ã2 ä c z +

ãä a+ä b z â
j=0

n H-1L j Hä bL- j-1 zn- jHn - jL !
j+2F j+1

b

2 c
, ¼,

b

2 c
, 1;

b

2 c
+ 1, ¼,

b

2 c
+ 1; ã2 ä c z -

ã-ä a+ä H2 c-bL z â
j=0

n H-1L j H-ä b + 2 ä cL- j-1 zn- jHn - jL !
j+2F j+1

2 c - b

2 c
, ¼,

2 c - b

2 c
, 1;

2 c - b

2 c
+ 1, ¼,

2 c - b

2 c
+ 1; ã2 ä c z +

ãä a+ä Hb+2 cL z â
j=0

n H-1L j Hä b + 2 ä cL- j-1 zn- jHn - jL !
j+2F j+1

b + 2 c

2 c
, ¼,

b + 2 c

2 c
, 1;

b + 2 c

2 c
+ 1, ¼,

b + 2 c

2 c
+ 1; ã2 ä c z �; n Î N

01.09.21.0128.01

à zn sinHb zL cotHc zL â z � -
1

2
n! ã-ä b z â

j=0

n Hä bL- j-1 zn- jHn - jL !
j+2F j+1 -

b

2 c
, ¼, -

b

2 c
, 1; 1 -

b

2 c
, ¼, 1 -

b

2 c
; ã2 ä c z +

ãä b z â
j=0

n H-1L j Hä bL- j-1 zn- jHn - jL !
j+2F j+1

b

2 c
, ¼,

b

2 c
, 1;

b

2 c
+ 1, ¼,

b

2 c
+ 1; ã2 ä c z -

ãä H2 c-bL z â
j=0

n H-1L j H-ä b + 2 ä cL- j-1 zn- jHn - jL !
j+2F j+1

2 c - b

2 c
, ¼,

2 c - b

2 c
, 1;

2 c - b

2 c
+ 1, ¼,

2 c - b

2 c
+ 1; ã2 ä c z +

ãä Hb+2 cL z â
j=0

n H-1L j Hä b + 2 ä cL- j-1 zn- jHn - jL !
j+2F j+1

b + 2 c

2 c
, ¼,

b + 2 c

2 c
, 1;

b + 2 c

2 c
+ 1, ¼,

b + 2 c

2 c
+ 1; ã2 ä c z �; n Î N

Involving powers of sin and power

Involving zn sihmHb zL cotHc zL

http://functions.wolfram.com 41



01.09.21.0129.01à zn sinmHb zL cotHc zL â z �

-ä n! H2 ä L-m â
k=0

f m-1

2
v H-1Lk m

k
ãä b Hm-2 kL z â

j=0

n H-1L j Hä b Hm - 2 kLL- j-1 zn- jHn - jL !
j+2F j+1

b Hm - 2 kL
2 c

, ¼,
b Hm - 2 kL

2 c
, 1;

b Hm - 2 kL
2 c

+ 1, ¼,
b Hm - 2 kL

2 c
+ 1; ã2 ä c z + H-1Lm ã-ä b Hm-2 kL z â

j=0

n H-1L j H-ä b Hm - 2 kLL- j-1 zn- jHn - jL !

j+2F j+1 -
b Hm - 2 kL

2 c
, ¼, -

b Hm - 2 kL
2 c

, 1; 1 -
b Hm - 2 kL

2 c
, ¼, 1 -

b Hm - 2 kL
2 c

; ã2 ä c z +

ãä H2 c-b Hm-2 kLL z â
j=0

n H-1L j H2 ä c - ä b Hm - 2 kLL- j-1 zn- jHn - jL !
j+2F j+1

2 c - b Hm - 2 kL
2 c

, ¼,

2 c - b Hm - 2 kL
2 c

, 1;
2 c - b Hm - 2 kL

2 c
+ 1, ¼,

2 c - b Hm - 2 kL
2 c

+ 1; ã2 ä c z +

ãä H2 c+b Hm-2 kLL z â
j=0

n H-1L j H2 ä c + ä b Hm - 2 kLL- j-1 zn- jHn - jL !
 j+2F j+1

2 c + b Hm - 2 kL
2 c

, ¼,

2 c + b Hm - 2 kL
2 c

, 1;
2 c + b Hm - 2 kL

2 c
+ 1, ¼,

2 c + b Hm - 2 kL
2 c

+ 1; ã2 ä c z -

ä 2-m
m
m

2

n! H1 - m mod 2L zn+1Hn + 1L !
+ 2 ã2 ä c z â

j=0

n H-1L j 2- j-1 Hä cL- j-1 zn- jHn - jL !
j+2F j+1I1, ¼, 1; 2, ¼, 2; ã2 ä c zM �; n Î

N ì
m Î

N+

Involving  cos and power

Involving zn  cosHa + b zL cotH c zL
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01.09.21.0130.01à zn cosHa + b zL cotHc zL â z �

-
ä

2
n! ã-ä a-ä b z â

j=0

n H-1L j H-ä bL- j-1 zn- jHn - jL !
 j+2F j+1 -

b

2 c
, ¼, -

b

2 c
, 1; 1 -

b

2 c
, ¼, 1 -

b

2 c
; ã2 ä c z +

ã-ä a+ä H2 c-bL z â
j=0

n H-1L j H2 ä c - ä bL- j-1 zn- jHn - jL !
 j+2F j+1

-b + 2 c

2 c
, ¼,

-b + 2 c

2 c
, 1;

-b + 2 c

2 c
+ 1, ¼,

-b + 2 c

2 c
+ 1; ã2 ä c z +

ãä a+ä b z â
j=0

n H-1L j Hä bL- j-1 zn- jHn - jL !
 j+2F j+1

b

2 c
, ¼,

b

2 c
, 1;

b

2 c
+ 1, ¼,

b

2 c
+ 1; ã2 ä c z +

ãä a+ä H2 c+bL z â
j=0

n H-1L j H2 ä c + ä b L- j-1 zn- jHn - jL !
 j+2F j+1

b + 2 c

2 c
, ¼,

b + 2 c

2 c
, 1;

b + 2 c

2 c
+ 1, ¼,

b + 2 c

2 c
+ 1; ã2 ä c z �; n Î N

01.09.21.0131.01

à zn cosHb zL cotHc zL â z � -
ä

2
n! ã-ä b z â

j=0

n H-1L j H-ä bL- j-1 zn- jHn - jL !
 j+2F j+1 -

b

2 c
, ¼, -

b

2 c
, 1; 1 -

b

2 c
, ¼, 1 -

b

2 c
; ã2 ä c z +

ãä H2 c-bL z â
j=0

n H-1L j H2 ä c - ä bL- j-1 zn- jHn - jL !
 j+2F j+1

-b + 2 c

2 c
, ¼,

-b + 2 c

2 c
, 1;

-b + 2 c

2 c
+ 1, ¼,

-b + 2 c

2 c
+ 1; ã2 ä c z +

ãä b z â
j=0

n H-1L j Hä bL- j-1 zn- jHn - jL !
 j+2F j+1

b

2 c
, ¼,

b

2 c
, 1;

b

2 c
+ 1, ¼,

b

2 c
+ 1; ã2 ä c z +

ãä H2 c+bL z â
j=0

n H-1L j H2 ä c + ä b L- j-1 zn- jHn - jL !
 j+2F j+1

b + 2 c

2 c
, ¼,

b + 2 c

2 c
, 1;

b + 2 c

2 c
+ 1, ¼,

b + 2 c

2 c
+ 1; ã2 ä c z �; n Î N

Involving  powers of cos and power

Involving zn  cosmHb zL cotHc zL
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01.09.21.0132.01à zn cosmHb zL cotHc zL â z �

-ä 2-m
m
m

2

n! H1 - m mod 2L zn+1Hn + 1L !
+ 2 ã2 ä c z â

j=0

n H-1L j 2- j-1 Hä cL- j-1 zn- jHn - jL !
 j+3F j+2I1, ¼, 1, 2; 2, ¼, 2; ã2 ä c zM -

ä 2-m n! â
k=0

f m-1

2
v

m

k
ã-ä b Hm-2 kL z â

j=0

n H-1L j H-ä b Hm - 2 kLL- j-1 zn- jHn - jL !
 

j+2F j+1 -
b Hm - 2 kL

2 c
, ¼, -

b Hm - 2 kL
2 c

, 1; 1 -
b Hm - 2 kL

2 c
, ¼, 1 -

b Hm - 2 kL
2 c

; ã2 ä c z +

ãä b Hm-2 kL z â
j=0

n H-1L j Hä b Hm - 2 kLL- j-1 zn- jHn - jL !
 j+2F j+1

b Hm - 2 kL
2 c

, ¼,
b Hm - 2 kL

2 c
, 1;

b Hm - 2 kL
2 c

+ 1,

¼,
b Hm - 2 kL

2 c
+ 1; ã2 ä c z + ãH2 ä c-ä b Hm-2 kLL z â

j=0

n H-1L j H2 ä c - ä b Hm - 2 kLL- j-1 zn- jHn - jL !
 

j+2F j+1

2 c - b Hm - 2 kL
2 c

, ¼,
2 c - b Hm - 2 kL

2 c
, 1;

2 c - b Hm - 2 kL
2 c

+ 1, ¼,
2 c - b Hm - 2 kL

2 c
+ 1; ã2 ä c z +

ãH2 ä c+ä b Hm-2 kLL z â
j=0

n H-1L j H2 ä c + ä b Hm - 2 kLL- j-1 zn- jHn - jL !
 j+2F j+1

2 c + b Hm - 2 kL
2 c

, ¼,
2 c + b Hm - 2 kL

2 c
,

1;
2 c + b Hm - 2 kL

2 c
+ 1, ¼,

2 c + b Hm - 2 kL
2 c

+ 1; ã2 ä c z �; n Î N ì u Î N+

Involving trigonometric and exponential  functions

Involving sin and exp

Involving ãp z sinHb zL
01.09.21.0133.01à ãp z sinHb zL cotHc zL â z �

1

2
-

ãä c z+Hä b-ä c+pL z
2F1J1, b

2 c
-

ä p

2 c
; b

2 c
-

ä p

2 c
+ 1; ã2 ä c zN

ä b + p
-

ãä c z+Hä b+ä c+pL z
2F1J1, b

2 c
-

ä p

2 c
+ 1; b

2 c
-

ä p

2 c
+ 2; ã2 ä c zN

ä b + 2 ä c + p
+

ãä c z+H-ä b-ä c+pL z
2F1J1, - b

2 c
-

ä p

2 c
; - b

2 c
-

ä p

2 c
+ 1; ã2 ä c zN

-ä b + p
+

ãä c z+H-ä b+ä c+pL z
2F1J1, - b

2 c
-

ä p

2 c
+ 1; - b

2 c
-

ä p

2 c
+ 2; ã2 ä c zN

-ä b + 2 ä c + p
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01.09.21.0134.01à ãä b z sinHb zL cotHc zL â z �

1

4 b c Hb + cL  ä c Hb + cL ã2 ä b z
2F1

b

c
, 1;

b + c

c
; ã2 ä c z + b c ã2 ä Hb+cL z

2F1

b + c

c
, 1;

b

c
+ 2; ã2 ä c z + 2 Hb + cL logHsinHc zLL

01.09.21.0135.01à ã-ä b z sinHb zL cotHc zL â z �

1

4 b Hb - cL c
 ä ã-2 ä b z b c ã2 ä c z

2F1 1 -
b

c
, 1; 2 -

b

c
; ã2 ä c z - Hb - cL 2 b ã2 ä b z logHsinHc zLL - c 2F1 -

b

c
, 1; 1 -

b

c
; ã2 ä c z

01.09.21.0136.01

à ãä Hb-2 cL z sinHa zL cotHc zL â z �
1

2
ä

ã-ä Ha-bL z
2F1J b-a

2 c
, 1; b-a

2 c
+ 1; ã2 ä c zN

a - b
+

ãä Ha+bL z
2F1J a+b

2 c
, 1; a+b

2 c
+ 1; ã2 ä c zN

a + b
+

ãä Ha+b-2 cL z
2F1J a+b-2 c

2 c
, 1; a+b

2 c
; ã2 ä c zN

a + b - 2 c
+

ã-ä Ha-b+2 cL z
2F1J- a-b+2 c

2 c
, 1; b-a

2 c
; ã2 ä c zN

a - b + 2 c

01.09.21.0137.01

à ã-ä Hb+2 cL z sinHa zL cotHc zL â z �
1

2
ä

ãä Ha-bL z
2F1J a-b

2 c
, 1; a-b

2 c
+ 1; ã2 ä c zN

a - b
+

ãä Ha-b-2 cL z
2F1J a-b-2 c

2 c
, 1; a-b

2 c
; ã2 ä c zN

a - b - 2 c
+

ã-ä Ha+bL z
2F1J- a+b

2 c
, 1; - a+b-2 c

2 c
; ã2 ä c zN

a + b
+

ã-ä Ha+b+2 cL z
2F1J- a+b+2 c

2 c
, 1; - a+b

2 c
; ã2 ä c zN

a + b + 2 c

Involving powers of sin and exp

Involving ãp z sinmHb zL
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01.09.21.0138.01à ãp z sinmHb zL cotHc zL â z �

-
1H2 c - ä pL p

 2-m
m
m

2

ãp z H2 ä c + pL 2F1 -
ä p

2 c
, 1; 1 -

ä p

2 c
; ã2 ä c z + ãH2 ä c+pL z p 2F1 1 -

ä p

2 c
, 1; 2 -

ä p

2 c
; ã2 ä c z

H1 - m mod 2L - 2-m â
k=0

f m-1

2
v H-1Lk m

k

ã
ä m Π

2 ãH2 ä c-ä b Hm-2 kL+pL z Hp - ä b Hm - 2 kLL 2F1

2 c + 2 b k - b m - ä p

2 c
, 1;

4 c + 2 b k - b m - ä p

2 c
; ã2 ä c z +

ãHp-ä b Hm-2 kLL z H2 ä c - ä b Hm - 2 kL + pL 2F1 -
b Hm - 2 kL + ä p

2 c
, 1;

2 c + 2 b k - b m - ä p

2 c
; ã2 ä c z �

HH2 c + 2 b k - b m - ä pL Hb ä H2 k - mL + pLL +

ã-
1

2
ä m Π ãH2 ä c+ä b Hm-2 kL+pL z Hb ä Hm - 2 kL + pL 2F1

2 c - 2 b k + b m - ä p

2 c
, 1;

4 c - 2 b k + b m - ä p

2 c
; ã2 ä c z +

ãHb ä Hm-2 kL+pL z H2 ä c + ä b Hm - 2 kL + pL 2F1

b Hm - 2 kL - ä p

2 c
, 1;

2 c - 2 b k + b m - ä p

2 c
; ã2 ä c z �

HH2 c + b Hm - 2 kL - ä pL Hb ä Hm - 2 kL + pLL �; m Î N+

Involving cos and exp

Involving ãp z  cosHb zL
01.09.21.0139.01

à ãp z cosHb zL cotHc zL â z �
1

2
-

ãHä b+pL z
2F1J b-ä p

2 c
, 1;

b-ä p

2 c
+ 1; ã2 ä c zN

b - ä p
+

ãH-ä b+pL z
2F1J-

b+ä p

2 c
, 1; 1 -

b+ä p

2 c
; ã2 ä c zN

b + ä p
+

ãH-ä b+2 ä c+pL z
2F1J-

b-2 c+ä p

2 c
, 1; -

b-4 c+ä p

2 c
; ã2 ä c zN

b - 2 c + ä p
-

ãHä b+2 ä c+pL z
2F1J b+2 c-ä p

2 c
, 1;

b+4 c-ä p

2 c
; ã2 ä c zN

b + 2 c - ä p

01.09.21.0140.01à ãä b z cosHb zL cotHc zL â z �

1

4 b c Hb + cL  b 2 Hb + cL logHsinHc zLL - c ã2 ä Hb+cL z
2F1

b + c

c
, 1;

b

c
+ 2; ã2 ä c z - c Hb + cL ã2 ä b z

2F1

b

c
, 1;

b + c

c
; ã2 ä c z

01.09.21.0141.01à ã-ä b z cosHb zL cotHc zL â z �

1

4 b Hb - cL c
 ã-2 ä b z b c ã2 ä c z

2F1 1 -
b

c
, 1; 2 -

b

c
; ã2 ä c z + Hb - cL c 2F1 -

b

c
, 1; 1 -

b

c
; ã2 ä c z + 2 b ã2 ä b z logHsinHc zLL
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01.09.21.0142.01

à ãä Hb-2 cL z cosHa zL cotHc zL â z �
1

2

ã-ä Ha-bL z
2F1J b-a

2 c
, 1; b-a

2 c
+ 1; ã2 ä c zN

a - b
+

ã-ä Ha-b+2 cL z
2F1J- a-b+2 c

2 c
, 1; b-a

2 c
; ã2 ä c zN

a - b + 2 c
-

ãä Ha+bL z
2F1J a+b

2 c
, 1; a+b

2 c
+ 1; ã2 ä c zN

a + b
-

ãä Ha+b-2 cL z
2F1J a+b-2 c

2 c
, 1; a+b

2 c
; ã2 ä c zN

a + b - 2 c

01.09.21.0143.01

à ã-ä Hb+2 cL z cosHa zL cotHc zL â z �
1

2
-

ãä Ha-bL z
2F1J a-b

2 c
, 1; a-b

2 c
+ 1; ã2 ä c zN

a - b
+

ã-ä Ha+bL z
2F1J- a+b

2 c
, 1; - a+b-2 c

2 c
; ã2 ä c zN

a + b
+

ã-ä Ha+b+2 cL z
2F1J- a+b+2 c

2 c
, 1; - a+b

2 c
; ã2 ä c zN

a + b + 2 c
-

ãä Ha-b-2 cL z
2F1J a-b-2 c

2 c
, 1; a-b

2 c
; ã2 ä c zN

a - b - 2 c

Involving powers of cos and exp

Involving ãp z cosmHb zL
01.09.21.0144.01à ãp z cosmHb zL cotHc zL â z �

-ä 2-m
m
m

2

ãp z

p
2F1 1, -

ä p

2 c
; 1 -

ä p

2 c
; ã2 ä c z +

ãH2 ä c+pL z

2 ä c + p
2F1 1, 1 -

ä p

2 c
; 2 -

ä p

2 c
; ã2 ä c z H1 - m mod 2L -

ä 2-m â
k=0

f m-1

2
v

m

k

ãH-2 b ä k+ä b m+pL z

b ä Hm - 2 kL + p
2F1 1, -

b k

c
+

b m

2 c
-

ä p

2 c
; -

b k

c
+

b m

2 c
-

ä p

2 c
+ 1; ã2 ä c z +

ãH2 ä c-2 ä b k+ä b m+pL z

2 ä c + ä b Hm - 2 kL + p
2F1 1, -

b k

c
+

b m

2 c
-

ä p

2 c
+ 1; -

b k

c
+

b m

2 c
-

ä p

2 c
+ 2; ã2 ä c z +

ãHb ä H2 k-mL+pL z

p - ä b Hm - 2 kL 2F1 1,
b k

c
-

b m

2 c
-

ä p

2 c
;

b k

c
-

b m

2 c
-

ä p

2 c
+ 1; ã2 ä c z +

ãH2 ä c+ä b H2 k-mL+pL z

2 ä c - ä b Hm - 2 kL + p
2F1 1,

b k

c
-

b m

2 c
-

ä p

2 c
+ 1;

b k

c
-

b m

2 c
-

ä p

2 c
+ 2; ã2 ä c z �; m Î N+

Involving trigonometric, exponential and a power functions

Involving sin, exp and power

Involving zn ãp z sinHa + b zL cotH c zL
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01.09.21.0145.01à zn ãp z sinHa + b zL cotHc zL â z �

1

2
 n! ã-ä a+H-ä b+pL z â

j=0

n H-1L j H-ä b + pL- j-1 zn- jHn - jL !
 j+2F j+1

-b - ä p

2 c
, ¼,

-b - ä p

2 c
, 1;

-b - ä p

2 c
+ 1, ¼,

-b - ä p

2 c
+ 1; ã2 ä c z +

ã-ä a+H2 ä c-ä b +pL z â
j=0

n H-1L j H2 ä c - ä b + pL- j-1 zn- jHn - jL !
 

j+2F j+1

-b - ä p + 2 c

2 c
, ¼,

-b - ä p + 2 c

2 c
, 1;

-b - ä p + 2 c

2 c
+ 1, ¼,

-b - ä p + 2 c

2 c
+ 1; ã2 ä c z -

ãä a+Hä b+pL z â
j=0

n H-1L j Hä b + pL- j-1 zn- jHn - jL !
 j+2F j+1

b - ä p

2 c
, ¼,

b - ä p

2 c
, 1;

b - ä p

2 c
+ 1, ¼,

b - ä p

2 c
+ 1; ã2 ä c z -

ãä a+H2 ä c+ä b +pL z â
j=0

n H-1L j H2 ä c + ä b + pL- j-1 zn- jHn - jL !
 

j+2F j+1

b - ä p + 2 c

2 c
, ¼,

b - ä p + 2 c

2 c
, 1;

b - ä p + 2 c

2 c
+ 1, ¼,

b - ä p + 2 c

2 c
+ 1; ã2 ä c z �; n Î N

01.09.21.0146.01à zn ãp z sinHb zL cotHc zL â z �

1

2
 n! ãH-ä b+pL z â

j=0

n H-1L j H-ä b + pL- j-1 zn- jHn - jL !
 j+2F j+1

-b - ä p

2 c
, ¼,

-b - ä p

2 c
, 1;

-b - ä p

2 c
+ 1, ¼,

-b - ä p

2 c
+ 1; ã2 ä c z +

ãH2 ä c-ä b +pL z â
j=0

n H-1L j H2 ä c - ä b + pL- j-1 zn- jHn - jL !
 

j+2F j+1

-b - ä p + 2 c

2 c
, ¼,

-b - ä p + 2 c

2 c
, 1;

-b - ä p + 2 c

2 c
+ 1, ¼,

-b - ä p + 2 c

2 c
+ 1; ã2 ä c z -

ãHä b+pL z â
j=0

n H-1L j Hä b + pL- j-1 zn- jHn - jL !
 j+2F j+1

b - ä p

2 c
, ¼,

b - ä p

2 c
, 1;

b - ä p

2 c
+ 1, ¼,

b - ä p

2 c
+ 1; ã2 ä c z -

ãH2 ä c+ä b +pL z â
j=0

n H-1L j H2 ä c + ä b + pL- j-1 zn- jHn - jL !
 

j+2F j+1

b - ä p + 2 c

2 c
, ¼,

b - ä p + 2 c

2 c
, 1;

b - ä p + 2 c

2 c
+ 1, ¼,

b - ä p + 2 c

2 c
+ 1; ã2 ä c z �; n Î N

Involving powers of sin, exp and power

Involving zn ãp z sinmHb zL cotHc zL
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01.09.21.0147.01à zn ãp z sinmHb zL cotHc zL â z �

-ä H2 ä L-m n! â
k=0

f m-1

2
v H-1Lk m

k
H-1Lm ãHp-ä b Hm-2 kLL z â

j=0

n H-1L j Hp - ä b Hm - 2 kLL- j-1 zn- jHn - jL !
 j+2F j+1

-ä p - b H-2 k + mL
2 c

, ¼,

-ä p - b H-2 k + mL
2 c

, 1;
-ä p - b H-2 k + mL

2 c
+ 1, ¼,

-ä p - b H-2 k + mL
2 c

+ 1; ã2 ä c z +

ãH2 ä c+p-ä b Hm-2 kLL z â
j=0

n H-1L j H2 ä c + p - ä b Hm - 2 kLL- j-1 zn- jHn - jL !
 j+2F j+1

-ä p - b H-2 k + mL + 2 c

2 c
,

¼,
-ä p - b H-2 k + mL + 2 c

2 c
, 1;

-ä p - b H-2 k + mL + 2 c

2 c
+ 1,

¼,
-ä p - b H-2 k + mL + 2 c

2 c
+ 1; ã2 ä c z +

ãHp+b ä Hm-2 kLL z â
j=0

n H-1L j Hp + b ä Hm - 2 kLL- j-1 zn- jHn - jL !
 j+2F j+1

-ä p + b H-2 k + mL
2 c

, ¼,
-ä p + b H-2 k + mL

2 c
,

1;
-ä p + b H-2 k + mL

2 c
+ 1, ¼,

-ä p + b H-2 k + mL
2 c

+ 1; ã2 ä c z + ãH2 ä c+p+b ä Hm-2 kLL z

â
j=0

n H-1L j H2 ä c + p + b ä Hm - 2 kLL- j-1 zn- jHn - jL !
 j+2F j+1

-ä p + b H-2 k + mL + 2 c

2 c
, ¼,

-ä p + b H-2 k + mL + 2 c

2 c
,

1;
-ä p + b H-2 k + mL + 2 c

2 c
+ 1, ¼,

-ä p + b H-2 k + mL + 2 c

2 c
+ 1; ã2 ä c z -

ä 2-m
m
m

2

n! H1 - m mod 2L ãp z â
j=0

n H-1L j p- j-1 zn- jHn - jL !
 j+2F j+1 -

ä p

2 c
, ¼, -

ä p

2 c
, 1; 1 -

ä p

2 c
, ¼, 1 -

ä p

2 c
; ã2 ä c z +

ãH2 ä c+pL z

â
j=0

n H-1L j H2 ä c + pL- j-1 zn- jHn - jL !
 j+2F j+1 1 -

ä p

2 c
, ¼, 1 -

ä p

2 c
, 1; 2 -

ä p

2 c
, ¼, 2 -

ä p

2 c
; ã2 ä c z �; n Î N ì m Î N+

Involving  cos, exp and power

Involving zn ãp z  cosHa + b zL cotH c zL
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01.09.21.0148.01à zn ãp z cosHa + b zL cotHc zL â z � -
ä

2
n!

ã-ä a+H-ä b+pL z â
j=0

n H-1L j H-ä b + pL- j-1 zn- jHn - jL !
 j+2F j+1

-b - ä p

2 c
, ¼,

-b - ä p

2 c
, 1;

-b - ä p

2 c
+ 1, ¼,

-b - ä p

2 c
+ 1; ã2 ä c z +

ã-ä a+H2 ä c-ä b +pL z â
j=0

n H-1L j H2 ä c - ä b + pL- j-1 zn- jHn - jL !
 

j+2F j+1

-b - ä p + 2 c

2 c
, ¼,

-b - ä p + 2 c

2 c
, 1;

-b - ä p + 2 c

2 c
+ 1, ¼,

-b - ä p + 2 c

2 c
+ 1; ã2 ä c z +

ãä a+Hä b+pL z â
j=0

n H-1L j Hä b + pL- j-1 zn- jHn - jL !
 j+2F j+1

b - ä p

2 c
, ¼,

b - ä p

2 c
, 1;

b - ä p

2 c
+ 1, ¼,

b - ä p

2 c
+ 1; ã2 ä c z +

ãä a+H2 ä c+ä b +pL z â
j=0

n H-1L j H2 ä c + ä b + pL- j-1 zn- jHn - jL !
 

j+2F j+1

b + 2 c - ä p

2 c
, ¼,

b + 2 c - ä p

2 c
, 1;

b + 2 c - ä p

2 c
+ 1, ¼,

b + 2 c - ä p

2 c
+ 1; ã2 ä c z �; n Î N

01.09.21.0149.01à zn ãp z cosHb zL cotHc zL â z �

-
ä

2
n! ãH-ä b+pL z â

j=0

n H-1L j H-ä b + pL- j-1 zn- jHn - jL !
 j+2F j+1

-b - ä p

2 c
, ¼,

-b - ä p

2 c
, 1;

-b - ä p

2 c
+ 1, ¼,

-b - ä p

2 c
+ 1; ã2 ä c z +

ãH2 ä c-ä b +pL z â
j=0

n H-1L j H2 ä c - ä b + pL- j-1 zn- jHn - jL !
 

j+2F j+1

-b - ä p + 2 c

2 c
, ¼,

-b - ä p + 2 c

2 c
, 1;

-b - ä p + 2 c

2 c
+ 1, ¼,

-b - ä p + 2 c

2 c
+ 1; ã2 ä c z +

ãHä b+pL z â
j=0

n H-1L j Hä b + pL- j-1 zn- jHn - jL !
 j+2F j+1

b - ä p

2 c
, ¼,

b - ä p

2 c
, 1;

b - ä p

2 c
+ 1, ¼,

b - ä p

2 c
+ 1; ã2 ä c z +

ãH2 ä c+ä b +pL z â
j=0

n H-1L j H2 ä c + ä b + pL- j-1 zn- jHn - jL !
 

j+2F j+1

b + 2 c - ä p

2 c
, ¼,

b + 2 c - ä p

2 c
, 1;

b + 2 c - ä p

2 c
+ 1, ¼,

b + 2 c - ä p

2 c
+ 1; ã2 ä c z �; n Î N

Involving  powers of cos, exp and power

Involving zn ãp z  cosmHb zL cotHc zL
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01.09.21.0150.01à zn ãp z cosmHb zL cotHc zL â z �

-ä 2-m n! â
k=0

f m-1

2
v

m

k
ãHp-ä b Hm-2 kLL z â

j=0

n H-1L j Hp - ä b Hm - 2 kLL- j-1 zn- jHn - jL !
 j+2F j+1

-ä p - b H-2 k + mL
2 c

, ¼,

-ä p - b H-2 k + mL
2 c

, 1;
-ä p - b H-2 k + mL

2 c
+ 1, ¼,

-ä p - b H-2 k + mL
2 c

+ 1; ã2 ä c z +

ãH2 ä c+p-ä b Hm-2 kLL z â
j=0

n H-1L j H2 ä c + p - ä b Hm - 2 kLL- j-1 zn- jHn - jL !
 j+2F j+1

-ä p - b H-2 k + mL + 2 c

2 c
, ¼,

-ä p - b H-2 k + mL + 2 c

2 c
, 1;

-ä p - b H-2 k + mL + 2 c

2 c
+ 1, ¼,

-ä p - b H-2 k + mL + 2 c

2 c
+ 1; ã2 ä c z +

ãHp+b ä Hm-2 kLL z â
j=0

n H-1L j Hp + b ä Hm - 2 kLL- j-1 zn- jHn - jL !
 j+2F j+1

-ä p + b H-2 k + mL
2 c

, ¼,
-ä p + b H-2 k + mL

2 c
,

1;
-ä p + b H-2 k + mL

2 c
+ 1, ¼,

-ä p + b H-2 k + mL
2 c

+ 1; ã2 ä c z + ãH2 ä c+p+b ä Hm-2 kLL z

â
j=0

n H-1L j H2 ä c + p + b ä Hm - 2 kLL- j-1 zn- jHn - jL !
 j+2F j+1

-ä p + b H-2 k + mL + 2 c

2 c
, ¼,

-ä p + b H-2 k + mL + 2 c

2 c
,

1;
-ä p + b H-2 k + mL + 2 c

2 c
+ 1, ¼,

-ä p + b H-2 k + mL + 2 c

2 c
+ 1; ã2 ä c z -

ä 2-m
m
m

2

n! H1 - m mod 2L ãp z â
j=0

n H-1L j p- j-1 zn- jHn - jL !
 j+2F j+1 -

ä p

2 c
, ¼, -

ä p

2 c
, 1; 1 -

ä p

2 c
, ¼, 1 -

ä p

2 c
; ã2 ä c z + ãH2 ä c+pL z

â
j=0

n H-1L j H2 ä c + pL- j-1 zn- jHn - jL !
 j+2F j+1 1 -

ä p

2 c
, ¼, 1 -

ä p

2 c
, 1; 2 -

ä p

2 c
, ¼, 2 -

ä p

2 c
; ã2 ä c z �; n Î N ì m Î N+

Involving functions of the direct function 

Involving powers of the direct function

Involving powers of cot

Linear argument

01.09.21.0151.01

à cotΝHc zL â z � -
cotΝ+1Hc zL

Ν c + c
 2F1

Ν + 1

2
, 1;

Ν + 3

2
; -cot2Hc zL

01.09.21.0152.01à cot2Hc zL â z � -
c z + cotHc zL

c
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01.09.21.0153.01

à cot3Hc zL â z � -
csc2Hc zL + 2 logHsinHc zLL

2 c

01.09.21.0154.01

à cot4Hc zL â z �
3 c z - cotHc zL Icsc2Hc zL - 4M

3 c

01.09.21.0155.01

à cot5Hc zL â z �
-csc4Hc zL + 4 csc2Hc zL + 4 logHsinHc zLL

4 c

01.09.21.0156.01

à cot6Hc zL â z �
cotHc zL I-3 csc4Hc zL + 11 csc2Hc zL - 23M - 15 c z

15 c

01.09.21.0157.01

à cot7Hc zL â z � -
2 csc6Hc zL - 9 csc4Hc zL + 18 csc2Hc zL + 12 logHsinHc zLL

12 c

01.09.21.0158.01

à cot8Hc zL â z �
105 c z + cotHc zL I-15 csc6Hc zL + 66 csc4Hc zL - 122 csc2Hc zL + 176M

105 c

01.09.21.0246.01

à cot2 nHa zL â z � H-1Ln z -
H-1Ln tanHa zL

a
 â
k=1

n H-1Lk cot2 kHa zL
2 k - 1

�; n Î N

01.09.21.0247.01

à cot2 n+1Ha zL â z �
H-1Ln logHsinHa zLL

a
-

Sn+1
H2L

2 a n!
-

H-1Ln

2 a
 â
k=1

n H-1Lk cot2 kHa zL
k

�; n Î N

01.09.21.0248.01

à cot2 nHa zL â z �
H-1Ln Ia z + tan-1HcotHa zLLM

a
-

cot2 n+1Ha zL
a H2 n + 1L  2F1 1, n +

1

2
; n +

3

2
; -cot2Ha zL �; n Î N

01.09.21.0249.01

à cot2 n+1Ha zL â z � -
cot2 n+2Ha zL
2 a Hn + 1L  2F1In + 1, 1; n + 2; -cot2Ha zLM +

H-1Ln IlogIcsc2Ha zLM + 2 logHsinHa zLLM
2 a

-
Sn+1

H2L
2 a n!

�; n Î N

01.09.21.0159.01à cot
1

2 Hc zL â z �
1

2 2 c
 -2 tan-1 2 cot

1

2 Hc zL + 1 +

2 tan-1 1 - 2 cot
1

2 Hc zL - log -cotHc zL + 2 cot
1

2 Hc zL - 1 + log cotHc zL + 2 cot
1

2 Hc zL + 1

01.09.21.0160.01

á 1

cot
1

2 Hc zL  â z �
1

2 2 c
 -2 tan-1 2 cot

1

2 Hc zL + 1 +

2 tan-1 1 - 2 cot
1

2 Hc zL + log -cotHc zL + 2 cot
1

2 Hc zL - 1 - log cotHc zL + 2 cot
1

2 Hc zL + 1
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Involving products of the direct functions

01.09.21.0161.01à cotHb + a zL cotHa zL â z �
cotHbL HlogHsinHa zLL - logHsinHb + a zLLL - a z

a

01.09.21.0162.01à cotHb - a zL cotHa zL â z �
a z + cotHbL HlogH-sinHa zLL - logHsinHb - a zLLL

a

Involving powers of products of the direct function

01.09.21.0163.01

à cotHc zL cotH2 c zL  â z �
cotHc zL cotH2 c zL sinHc zL

c cos
1

2 H2 c zL  2 log 2 cosHc zL + cos
1

2 H2 c zL - tanh-1
cosHc zL

cos
1

2 H2 c zL
Involving rational functions of the direct function

Involving Ha + b cotHzLL-n

01.09.21.0164.01à 1

a + b cotHzL  â z �
a z - b logHb cosHzL + a sinHzLL

a2 + b2

01.09.21.0165.01à 1Ha + b cotHzLL2
 â z �

1Ia2 + b2M2 Ha + b cotHzLL  

Iz a3 + b a2 - 2 b logHb cosHzL + a sinHzLL a2 - b2 z a + b3 + b cotHzL IIa2 - b2M z - 2 a b logHb cosHzL + a sinHzLLMM
01.09.21.0166.01à A + B cotHzLHa + b cotHzLL2

 â z �

IHA + B cotHzLL cscHzL Hb cosHzL + a sinHzLL IIa2 + b2M HA b - a BL sinHzL + IA a2 + 2 b B a - A b2M z Hb cosHzL + a sinHzLL +IB a2 - 2 A b a - b2 BM logHb cosHzL + a sinHzLL Hb cosHzL + a sinHzLLMM � JIa2 + b2M2 Ha + b cotHzLL2 HB cosHzL + A sinHzLLN
01.09.21.0167.01à A + B cotHzLHa + b cotHzLL3

 â z �

IHA + B cotHzLL csc2HzL Hb cosHzL + a sinHzLL IIa2 + b2M HA b - a BL b2 + 2 IA a3 + 3 b B a2 - 3 A b2 a - b3 BM z Hb cosHzL + a sinHzLL2 +

2 IB a3 - 3 A b a2 - 3 b2 B a + A b3M logHb cosHzL + a sinHzLL Hb cosHzL + a sinHzLL2 +

2 Ia2 + b2M I-2 B a2 + 3 A b a + b2 BM sinHzL Hb cosHzL + a sinHzLLMM � J2 Ia2 + b2M3 Ha + b cotHzLL3 HB cosHzL + A sinHzLLN

http://functions.wolfram.com 53



01.09.21.0168.01

à A + B cotHzL + C cot2HzLHa + b cotHzLL3
 â z �

IC cot2HzL + B cotHzL + AM cscHzL Hb cosHzL + a sinHzLL 2 IHA - CL a3 + 3 b B a2 + 3 b2 HC - AL a - b3 BM z Hb cosHzL + a sinHzLL2 +

2 IB a3 + 3 b HC - AL a2 - 3 b2 B a + b3 HA - CLM logHb cosHzL + a sinHzLL Hb cosHzL + a sinHzLL2 +

b Ia2 + b2M IA b2 + a Ha C - b BLM +
2 Ia2 + b2M IC a3 - 2 b B a2 + b2 H3 A - 2 CL a + b3 BM sinHzL Hb cosHzL + a sinHzLL

b
�

JIa2 + b2M3 Ha + b cotHzLL3 HA + C + HC - AL cosH2 zL + B sinH2 zLLN
Involving Ia + b cot2HzLM-n

01.09.21.0169.01

à 1

a + b cot2HzL  â z �
1

a - b
 z -

b

a
tan-1

a tanHzL
b

01.09.21.0170.01

á 1Ia + b cot2HzLM2
 â z �

H-a - b + Ha - bL cosH2 zLL csc4HzL a H-2 a Ha + bL z + 2 a Ha - bL cosH2 zL z - Ha - bL b sinH2 zLL - b

Hb - 3 aL tan-1
a tanHzL

b
Ha + b + Hb - aL cosH2 zLL � J8 a3�2 Ha - bL2 Ib cot2HzL + aM2N

Involving algebraic functions of the direct function

Involving Ha + b cotHc zLLΒ

01.09.21.0171.01à Ha + b cotHc zLLΒ â z �

-
Ha + b cotHc zLLΒ+1

2 Ia2 + b2M c H Β + 1L  Hb + ä a L 2F1 Β + 1, 1; Β + 2;
a + b cotHc zL

a + ä b
+ Hb - ä aL 2F1 Β + 1, 1; Β + 2;

a + b cotHc zL
a - ä b

01.09.21.0172.01

à a + b cotHc zL  â z �
ä

c
 a - ä b tanh-1

a + b cotHc zL
a - ä b

- a + ä b tanh-1
a + b cotHc zL

a + ä b
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01.09.21.0173.01

à 1

a + b cotHc zL  â z �
ä

c
 

tanh-1 a+b cotHc zL
a-ä b

a - ä b
-

tanh-1 a+b cotHc zL
a+ä b

a + ä b

01.09.21.0174.01à cotHc zL Ha + b cotHc zLLΒ â z �

Ha + b cotHc zLLΒ+1

2 Ia2 + b2M c H Β + 1L  Ha - ä bL 2F1 Β + 1, 1; Β + 2;
a + b cotHc zL

a + ä b
+ Ha + ä b L 2F1 Β + 1, 1; Β + 2;

a + b cotHc zL
a - ä b

01.09.21.0175.01à cotHc zL a + b cotHc zL  â z �

1

c
 a + ä b tanh-1

a + b cotHc zL
a + ä b

+ a - ä b tanh-1
a + b cotHc zL

a - ä b
- 2 a + b cotHc zL

01.09.21.0176.01

à cotHc zL
a + b cotHc zL  â z �

1

c
 

tanh-1 a+b cotHc zL
a+ä b

a + ä b
+

tanh-1 a+b cotHc zL
a-ä b

a - ä b

Involving HHa + b cotHc zLLnLΒ

01.09.21.0177.01à HHa + b cotHc zLLnLΒ
 â z � -

1

2 Ia2 + b2M c Hn Β + 1L  Ha + b cotHc zLL HHa + b cotHc zLLnLΒ

Hb + ä a L 2F1 n Β + 1, 1; n Β + 2;
a + b cotHc zL

a + ä b
+ Hb - ä aL 2F1 n Β + 1, 1; n Β + 2;

a + b cotHc zL
a - ä b

01.09.21.0178.01à Ha + b cotHc zLL3  â z �

Ha + b cotHc zLL3 sinHc zL a + ä b ä tanh-1
a + b cotHc zL

a - ä b
a + b cotHc zL sinHc zL Ha - ä bL2 +

-ä tanh-1
a + b cotHc zL

a + ä b
a + b cotHc zL sinHc zL Ha + ä b L2 - 2 b Hb cosHc zL + a sinHc zLL a + ä b

a - ä b � K a - ä b a + ä b c Hb cosHc zL + a sinHc zLL2O
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01.09.21.0179.01

á 1

Ha + b cotHc zLL3

 â z �

Ha + b cotHc zLL ä tanh-1
a + b cotHc zL

a - ä b
a + b cotHc zL Ha + ä b L3�2 + a - ä b 2 a + ä b b -

ä Ha - ä bL tanh-1
a + b cotHc zL

a + ä b
a + b cotHc zL � Ha - ä bL3�2 Ha + ä b L3�2 c Ha + b cotHc zLL3

01.09.21.0180.01à cotHc zL HHa + b cotHc zLLnLΒ
 â z �

1

2 Ia2 + b2M c Hn Β + 1L  Ha + b cotHc zLL HHa + b cotHc zLLnLΒ

Ha - ä bL 2F1 n Β + 1, 1; n Β + 2;
a + b cotHc zL

a + ä b
+ Ha + ä b L 2F1 n Β + 1, 1; n Β + 2;

a + b cotHc zL
a - ä b

01.09.21.0181.01

à cotHc zL Ha + b cotHc zLL3  â z �
1

3 c Ha + b cotHc zLL3�2  Ha + b cotHc zLL3

3 tanh-1
a + b cotHc zL

a + ä b
Ha + ä b L3�2 + 3 Ha - ä bL3�2 tanh-1

a + b cotHc zL
a - ä b

- 2 a + b cotHc zL H4 a + b cotHc zLL
01.09.21.0182.01

á cotHc zL
Ha + b cotHc zLL3

 â z �

1

c Ha + b cotHc zLL3

 

tanh-1 a+b cotHc zL
a+ä b

Ha + b cotHc zLL3�2
Ha + ä b L3�2 +

tanh-1 a+b cotHc zL
a-ä b

Ha + b cotHc zLL3�2
Ha - ä bL3�2 -

2 a Ha + b cotHc zLL
a2 + b2

Involving Ia + b cot2Hc zLMΒ

01.09.21.0183.01

à Ia + b cot2Hc zLMΒ
 â z � -

cotHc zL Ib cot2Hc zL + aMΒ J b cot2Hc zL
a

+ 1N-Β

c
 F1

1

2
; 1, - Β;

3

2
; -cot2Hc zL, -

b cot2Hc zL
a
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01.09.21.0184.01

à a + b cot2Hc zL  â z � ä b cot2Hc zL + a b log

4 ä b +
ä H-a-b+Ha-bL cosH2 c zLL sec4J c z

2
N b

2
cot2I c z

2
M + 2 a - b

b3�2 -

b log 2 H-a - b + Ha - bL cosH2 c zLL sec4K c z

2
O -

2 ä Ib tan2I c z

2
M + 2 a - bM

b
-

2 b - a log

cos2I c z

2
M -ä Ha - bL tan2I c z

2
M - ä b + ä a +

b-a H-a-b+Ha-bL cosH2 c zLL sec4J c z

2
N

2

Hb - aL3�2

sinHc zL � c HcosHc zL + 1L 2 Ha - bL cosH2 c zL - 2 Ha + bLHcosHc zL + 1L2

01.09.21.0185.01

á 1

a + b cot2Hc zL  â z � - -a - b + Ha - bL cosH2 c zL
logI-2 Ha - bL sin2Hc zLM - log -a -a - b + Ha - bL cosH2 c zL + b -a - b + Ha - bL cosH2 c zL +

Ha - bL cosH2 c zL -a - b + Ha - bL cosH2 c zL + 2 Ha - bL sin2Hc zL Ha - bL2 sin2H2 c zL
Ha - bL2 sin2H2 c zL tanHc zL � 2 2 c b cot2Hc zL + a IHa - bL sin2Hc zLM3�2

01.09.21.0186.01à cotHc zL Ia + b cot2Hc zLMΒ
 â z �

-
H-a - b + Ha - bL cosH2 c zLL Ib cot2Hc zL + aMΒ

csc2Hc zL
4 Ha - bL c H Β + 1L  2F1 Β + 1, 1; Β + 2; -

H-a - b + Ha - bL cosH2 c zLL csc2Hc zL
2 Ha - bL
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01.09.21.0187.01

à cotHc zL a + b cot2Hc zL  â z �
b cot2Hc zL + a

2 c
 

2 Ha - bL2 sin2H2 c zL
Ha - bL cos2Hc zL -a - b + Ha - bL cosH2 c zL  tan-1

-a - b + Ha - bL cosH2 c zL cot2Hc zL Ha - bL2 sin2H2 c zL
2 2 IHa - bL cos2Hc zLM3�2 - 2

01.09.21.0188.01

á cotHc zL
a + b cot2Hc zL  â z �

- tan-1
-a - b + Ha - bL cosH2 c zL cot2Hc zL Ha - bL2 sin2H2 c zL

2 2 IHa - bL cos2Hc zLM3�2 -a - b + Ha - bL cosH2 c zL cot2Hc zL
Ha - bL2 sin2H2 c zL � 2 2 c IHa - bL cos2Hc zLM3�2

b cot2Hc zL + a

Involving IIa + b cot2Hc zLMnMΒ

01.09.21.0189.01

à IIa + b cot2Hc zLMnMΒ
 â z � -

cotHc zL IIb cot2Hc zL + aMnMΒ J b cot2Hc zL
a

+ 1N-n Β

c
 F1

1

2
; 1, -n Β;

3

2
; -cot2Hc zL, -

b cot2Hc zL
a

01.09.21.0190.01

á Ia + b cot2Hc zLM3
 â z �

1

c
 Ib cot2Hc zL + aM3

sinHc zL -
b cosHc zL

a + b + Hb - aL cosH2 c zL - ä HcosHc zL + 1L -
a + b + Hb - aL cosH2 c zLHcosHc zL + 1L2

4 log -
1

4 b - a
 cos2K c z

2
O -2 ä Ha - bL tan2K c z

2
O - 2 ä b + 2 ä a + 2 b - a

H-a - b + Ha - bL cosH2 c zLL sec4K c z

2
O Ha - bL2 + b b - a H2 b - 3 aL

log 2 H-a - b + Ha - bL cosH2 c zLL sec4K c z

2
O -

2 ä Ib tan2I c z

2
M + 2 a - bM

b
+ b b - a H3 a - 2 bL

log
1

b
 2 -2 ä b + 2 b H-a - b + Ha - bL cosH2 c zLL sec4K c z

2
O cot2K c z

2
O - 8 ä a + 4 ä b

sin2Hc zL � K 2 b - a Ha + b + Hb - aL cosH2 c zLL2O
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01.09.21.0191.01

á 1

Ia + b cot2Hc zLM3

 â z �

csc2Hc zL 1

Ha - bL sin2Hc zL  2 H-a - b + Ha - bL cosH2 c zLL3�2 cscH2 c zL logI-2 Ha - bL sin2Hc zLM -

log -a -a - b + Ha - bL cosH2 c zL + b -a - b + Ha - bL cosH2 c zL +

Ha - bL cosH2 c zL -a - b + Ha - bL cosH2 c zL + 2 Ha - bL sin2Hc zL Ha - bL2 sin2H2 c zL
Ha - bL2 sin2H2 c zL -

2 Ha - bL b H-a - b + Ha - bL cosH2 c zLL cotHc zL
a

� 4 Ha - bL2 c Ib cot2Hc zL + aM3

01.09.21.0192.01à cotHc zL IIa + b cot2Hc zLMnMΒ
 â z �

-
H-a - b + Ha - bL cosH2 c zLL IIb cot2Hc zL + aMnMΒ

csc2Hc zL
4 Ha - bL c Hn Β + 1L  2F1 n Β + 1, 1; n Β + 2; -

H-a - b + Ha - bL cosH2 c zLL csc2Hc zL
2 Ha - bL

01.09.21.0193.01

á cotHc zL Ia + b cot2Hc zLM5
 â z �

1

c
 Ib cot2Hc zL + aM5

sin5Hc zL tan-1 -a-b+Ha-bL cosH2 c zL cot2Hc zL Ha-bL2 sin2H2 c zL
2 2 IHa-bL cos2Hc zLM3�2 csc3Hc zL sec2Hc zL IHa - bL2 sin2H2 c zLM3�2

2 Ha - bL cos2Hc zL H-a - b + Ha - bL cosH2 c zLL5�2 -

4 cscHc zL I3 b2 csc4Hc zL + 11 Ha - bL b csc2Hc zL + 23 Ha - bL2M
15 Ha + b + Hb - aL cosH2 c zLL2
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01.09.21.0194.01

á cotHc zL Ia + b cot2Hc zLM3
 â z �

- 2 Ib cot2Hc zL + aM3
csc2H2 c zL 12 Ha - bL tan-1

-a - b + Ha - bL cosH2 c zL cot2Hc zL Ha - bL2 sin2H2 c zL
2 2 IHa - bL cos2Hc zLM3�2

cos2Hc zL Ha - bL2 sin2H2 c zL sin4Hc zL + 2 Ha - bL cos2Hc zL -a - b + Ha - bL cosH2 c zL
H-2 a + b + 2 Ha - bL cosH2 c zLL sin2H2 c zL � 3 c Ha - bL cos2Hc zL H-a - b + Ha - bL cosH2 c zLL3�2

01.09.21.0195.01

á cotHc zL
Ia + b cot2Hc zLM3

 â z � Ha + b + Hb - aL cosH2 c zLL csc2Hc zL 4 Hb - aL Ha - bL cos2Hc zL -

2 tan-1
-a - b + Ha - bL cosH2 c zL cot2Hc zL Ha - bL2 sin2H2 c zL

2 2 IHa - bL cos2Hc zLM3�2 -a - b + Ha - bL cosH2 c zL
csc2Hc zL Ha - bL2 sin2H2 c zL � 8 Ha - bL2 c Ha - bL cos2Hc zL Ib cot2Hc zL + aM3

01.09.21.0196.01

á cotHc zL
Ia + b cot2Hc zLM5

 â z �

H-a - b + Ha - bL cosH2 c zLL csc6Hc zL -4 2 H-2 a - b + 2 Ha - bL cosH2 c zLL tan2Hc zL IHa - bL cos2Hc zLM3�2
-

3 tan-1
-a - b + Ha - bL cosH2 c zL cot2Hc zL Ha - bL2 sin2H2 c zL

2 2 IHa - bL cos2Hc zLM3�2 H-a - b + Ha - bL cosH2 c zLL3�2

Ha - bL2 sin2H2 c zL � 24 2 Ha - bL3 c Ha - bL cos2Hc zL Ib cot2Hc zL + aM5

Involving Ja + b cot
1

2 Hc zLNΒ
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01.09.21.0197.01

à a + b cot
1

2 Hc zL Β

 â z �
1

2 Ia4 + b4M c H Β + 1L  

a + b cot
1

2 Hc zL Β+1

ä 2F1 Β + 1, 1; Β + 2;
a + b cot

1

2 Hc zL
a + H-1L3�4 b

a3 + ä 2F1 Β + 1, 1; Β + 2;
a + b cot

1

2 Hc zL
a - H-1L3�4 b

a3 +

-1
4

b 2F1 Β + 1, 1; Β + 2;
a + b cot

1

2 Hc zL
a + H-1L3�4 b

a2 - -1
4

b 2F1 Β + 1, 1; Β + 2;
a + b cot

1

2 Hc zL
a - H-1L3�4 b

a2 +

b2
2F1 Β + 1, 1; Β + 2;

a + b cot
1

2 Hc zL
a + H-1L3�4 b

a + b2
2F1 Β + 1, 1; Β + 2;

a + b cot
1

2 Hc zL
a - H-1L3�4 b

a +

J-ä a3 + H-1L3�4 b a2 + b2 a - -1
4

b3N 2F1 Β + 1, 1; Β + 2;
a + b cot

1

2 Hc zL
a + -1

4
b

-

H-1L3�4 b3
2F1 Β + 1, 1; Β + 2;

a + b cot
1

2 Hc zL
a + H-1L3�4 b

+ J-ä a3 - H-1L3�4 b a2 + b2 a + -1
4

b3N
2F1 Β + 1, 1; Β + 2;

a + b cot
1

2 Hc zL
a - -1

4
b

+ H-1L3�4 b3
2F1 Β + 1, 1; Β + 2;

a + b cot
1

2 Hc zL
a - H-1L3�4 b
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01.09.21.0198.01

á a + b cot
1

2 Hc zL  â z �

a - -1
4

b a + -1
4

b Ia + H-1L3�4 bM a - H-1L3�4 b ä tanh-1
a + b cot

1

2 Hc zL
a + H-1L3�4 b

+ J -1
4

b + ä a N

a + H-1L3�4 b tanh-1
a + b cot

1

2 Hc zL
a - H-1L3�4 b

-

ä Ja + -1
4

bN a - H-1L3�4 b a + H-1L3�4 b tanh-1
a + b cot

1

2 Hc zL
a + -1

4
b

+

a + -1
4

b a + H-1L3�4 b IH-1L3�4 b - ä aM a - H-1L3�4 b tanh-1
a + b cot

1

2 Hc zL
a - -1

4
b

�
a - -1

4
b a + -1

4
b a - H-1L3�4 b a + H-1L3�4 b c
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01.09.21.0199.01

á 1

a + b cot
1

2 Hc zL
 â z �

1Ia4 + b4M c
 a + H-1L3�4 b ä tanh-1

a + b cot
1

2 Hc zL
a + H-1L3�4 b

a3 + a - H-1L3�4 b ä tanh-1
a + b cot

1

2 Hc zL
a - H-1L3�4 b

a3 +

-1
4

b a + H-1L3�4 b tanh-1
a + b cot

1

2 Hc zL
a + H-1L3�4 b

a2 - -1
4

b a - H-1L3�4 b tanh-1
a + b cot

1

2 Hc zL
a - H-1L3�4 b

a2 +

b2 a + H-1L3�4 b tanh-1
a + b cot

1

2 Hc zL
a + H-1L3�4 b

a + b2 a - H-1L3�4 b tanh-1
a + b cot

1

2 Hc zL
a - H-1L3�4 b

a +

a + -1
4

b J-ä a3 + H-1L3�4 b a2 + b2 a - -1
4

b3N tanh-1
a + b cot

1

2 Hc zL
a + -1

4
b

-

H-1L3�4 b3 a + H-1L3�4 b tanh-1
a + b cot

1

2 Hc zL
a + H-1L3�4 b

+ a - -1
4

b J-ä a3 - H-1L3�4 b a2 + b2 a + -1
4

b3N

tanh-1
a + b cot

1

2 Hc zL
a - -1

4
b

+ H-1L3�4 b3 a - H-1L3�4 b tanh-1
a + b cot

1

2 Hc zL
a - H-1L3�4 b
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01.09.21.0200.01

à cotHc zL a + b cot
1

2 Hc zL Β

 â z �

1

2 Ia4 + b4M c H Β + 1L  a + b cot
1

2 Hc zL Β+1

2F1 Β + 1, 1; Β + 2;
a + b cot

1

2 Hc zL
a + H-1L3�4 b

a3 + 2F1 Β + 1, 1; Β + 2;
a + b cot

1

2 Hc zL
a - H-1L3�4 b

a3 -

H-1L3�4 b 2F1 Β + 1, 1; Β + 2;
a + b cot

1

2 Hc zL
a + H-1L3�4 b

a2 + H-1L3�4 b 2F1 Β + 1, 1; Β + 2;
a + b cot

1

2 Hc zL
a - H-1L3�4 b

a2 -

ä b2
2F1 Β + 1, 1; Β + 2;

a + b cot
1

2 Hc zL
a + H-1L3�4 b

a - ä b2
2F1 Β + 1, 1; Β + 2;

a + b cot
1

2 Hc zL
a - H-1L3�4 b

a +

Ja3 - -1
4

b a2 + b2 ä a - H-1L3�4 b3N 2F1 Β + 1, 1; Β + 2;
a + b cot

1

2 Hc zL
a + -1

4
b

-

-1
4

b3
2F1 Β + 1, 1; Β + 2;

a + b cot
1

2 Hc zL
a + H-1L3�4 b

+ Ja3 + -1
4

b a2 + b2 ä a + H-1L3�4 b3N
2F1 Β + 1, 1; Β + 2;

a + b cot
1

2 Hc zL
a - -1

4
b

+ -1
4

b3
2F1 Β + 1, 1; Β + 2;

a + b cot
1

2 Hc zL
a - H-1L3�4 b
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01.09.21.0201.01

á cotHc zL a + b cot
1

2 Hc zL  â z �
1

c
 a - -1

4
b tanh-1

a + b cot
1

2 Hc zL
a - -1

4
b

+

Ja + -1
4

bN a + H-1L3�4 b a - H-1L3�4 b a + b cot
1

2 Hc zL tanh-1
a + b cot

1

2 Hc zL
a + -1

4
b

+

a + -1
4

b a + H-1L3�4 b Ia - H-1L3�4 bM a + b cot
1

2 Hc zL tanh-1
a + b cot

1

2 Hc zL
a - H-1L3�4 b

+ a - H-1L3�4 b

Ia + H-1L3�4 bM tanh-1
a + b cot

1

2 Hc zL
a + H-1L3�4 b

a + b cot
1

2 Hc zL - 4 a + H-1L3�4 b a + b cot
1

2 Hc zL �

a + -1
4

b a - H-1L3�4 b a + H-1L3�4 b a + b cot
1

2 Hc zL
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01.09.21.0202.01

á cotHc zL
a + b cot

1

2 Hc zL
 â z �

1Ia4 + b4M c
 a + H-1L3�4 b tanh-1

a + b cot
1

2 Hc zL
a + H-1L3�4 b

a3 + a - H-1L3�4 b tanh-1
a + b cot

1

2 Hc zL
a - H-1L3�4 b

a3 -

H-1L3�4 b a + H-1L3�4 b tanh-1
a + b cot

1

2 Hc zL
a + H-1L3�4 b

a2 + H-1L3�4 b a - H-1L3�4 b tanh-1
a + b cot

1

2 Hc zL
a - H-1L3�4 b

a2 -

ä b2 a + H-1L3�4 b tanh-1
a + b cot

1

2 Hc zL
a + H-1L3�4 b

a - ä b2 a - H-1L3�4 b tanh-1
a + b cot

1

2 Hc zL
a - H-1L3�4 b

a +

a + -1
4

b Ja3 - -1
4

b a2 + b2 ä a - H-1L3�4 b3N tanh-1
a + b cot

1

2 Hc zL
a + -1

4
b

-

-1
4

b3 a + H-1L3�4 b tanh-1
a + b cot

1

2 Hc zL
a + H-1L3�4 b

+ a - -1
4

b Ja3 + -1
4

b a2 + b2 ä a + H-1L3�4 b3N

tanh-1
a + b cot

1

2 Hc zL
a - -1

4
b

+ -1
4

b3 a - H-1L3�4 b tanh-1
a + b cot

1

2 Hc zL
a - H-1L3�4 b
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01.09.21.0203.01

á cotHc zL
a + b cot

1

2 Hc zL 2
 â z �

-
1

2 Ia4 + b4M2
c

 
4 Ia4 + b4M a3

a + b cot
1

2 Hc zL - 2 b Ia4 - 2 b2 a2 - b4M log -cotHc zL + 2 cot
1

2 Hc zL - 1 a + 2 b Ia4 - 2 b2 a2 - b4M
log cotHc zL + 2 cot

1

2 Hc zL + 1 a - 2 b I- 2 a5 - 3 b a4 - 2 2 b2 a3 + 2 b4 a + b5N tan-1 2 cot
1

2 Hc zL + 1 -

2 b I 2 a5 - 3 b a4 + 2 2 b2 a3 - 2 b4 a + b5N tan-1 1 - 2 cot
1

2 Hc zL -

4 Ia6 - 3 a2 b4M log a + b cot
1

2 Hc zL + Ia6 - 3 a2 b4M logIcot2Hc zL + 1M
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 znand  linear arguments

01.09.21.0204.01

à zn cotvHc zL â z �
H-äLv zn+1

n + 1
+ ã2 ä c v z H-äLv n! â

j=0

n H-1L j H2 ä c vL- j-1 zn- jHn - jL !
j+2F j+1Iv, ¼, v; v + 1, ¼, v + 1; ã2 ä c zM +

ã2 ä c z H-äLv v n! â
j=0

n H-1L j H2 ä cL- j-1 zn- jHn - jL !
j+3F j+2I1, ¼, 1, v + 1; 2, ¼, 2; ã2 ä c zM +

ãä c v z H-äLv
v
v

2

n! H1 - v mod 2L â
j=0

n H-1L j Hä c vL- j-1 zn- jHn - jL !
j+2F j+1

v

2
, ¼,

v

2
, v;

v

2
+ 1, ¼,

v

2
+ 1; ã2 ä c z +

H-äLv n! â
s=1

f v-1

2
v

v

s
ã2 ä c s z â

j=0

n H-1L j H2 ä c sL- j-1 zn- jHn - jL !
j+2F j+1Is, ¼, s, v; s + 1, ¼, s + 1; ã2 ä c zM + ã2 ä c Hv-sL z

â
j=0

n H-1L j H2 ä c Hv - sLL- j-1 zn- jHn - jL !
j+2F j+1Iv - s, ¼, v - s, v; -s + v + 1, ¼, -s + v + 1; ã2 ä c zM �; n Î N ì v Î N+
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01.09.21.0205.01

à z cotvHc zL â z �
1

2
H-äLv z2 -

H-äLv ã2 ä c v z

4 c2 v2
 I2 ä c v z 2F1Iv, v; v + 1; ã2 ä c zM - 3F2Iv, v, v; v + 1, v + 1; ã2 ä c zMM -

H-äLv ã2 ä c z v

4 c2
 I2 ä c z 3F2I1, 1, v + 1; 2, 2; ã2 ä c zM - 4F3I1, 1, 1, v + 1; 2, 2, 2; ã2 ä c zMM -

H-äLv ãä c v z H1 - v mod 2L
c2 v2

 
v
v

2

ä c v z 2F1

v

2
, v;

v

2
+ 1; ã2 ä c z - 3F2

v

2
,

v

2
, v;

v

2
+ 1,

v

2
+ 1; ã2 ä c z -

1

4 c2
 H-äLv â

s=1

f v-1

2
v

v

s

ã2 ä c s z

s2
 I2 ä c s z 2F1Is, v; s + 1; ã2 ä c zM - 3F2Is, s, v; s + 1, s + 1; ã2 ä c zMM -

1Hs - vL2
 ã2 ä c Hv-sL z

I2 ä c Hs - vL z 2F1Iv, v - s; -s + v + 1; ã2 ä c zM + 3F2Iv, v - s, v - s; -s + v + 1, -s + v + 1; ã2 ä c zMM �; v Î N+

01.09.21.0206.01

à z cot2Hc zL â z � -
z2

2
-

cotHc zL z

c
+

logHsinHc zLL
c2

01.09.21.0207.01

à z cot3Hc zL â z �
ä Iä cotHc zL + c z Iä csc2Hc zL + c z + 2 ä logI1 - ã2 ä c zMM + Li2Iã2 ä c zMM

2 c2

01.09.21.0208.01

à z cot4Hc zL â z � -
-3 c2 z2 + 2 c cotHc zL Icsc2Hc zL - 4M z + csc2Hc zL + 8 logHsinHc zLL

6 c2

01.09.21.0209.01

à z cot5Hc zL â z � -
cotHc zL Icsc2Hc zL - 10M + 3 c z Icsc4Hc zL - 4 csc2Hc zL + 2 ä c z - 4 logI1 - ã2 ä c zMM + 6 ä Li2Iã2 ä c zM

12 c2

01.09.21.0210.01

à z2 cot2Hc zL â z � -
c z Ic z H3 ä + c zL + 3 c z cotHc zL - 6 logI1 - ã2 ä c zMM + 3 ä Li2Iã2 ä c zM

3 c3

01.09.21.0211.01à z3 cot3Hc zL â z �

1

64 c4
 Iä I-16 c4 z4 + 32 c3 ä csc2Hc zL z3 + 64 c3 ä logI1 - ã-2 ä c zM z3 - 96 c2 z2 + 96 c2 ä cotHc zL z2 - 96 c2 Li2Iã-2 ä c zM z2 -

192 ä c logI1 - ã2 ä c zM z + 96 c ä Li3Iã-2 ä c zM z + Π4 - 96 Li2Iã2 ä c zM + 48 Li4Iã-2 ä c zMMM
Involving functions of the direct function and exponential function

Involving powers of the direct function and exponential function

Involving  exp

Involving ãb z
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01.09.21.0212.01

à ãb z cotΝHc zL â z �
ãb z I1 - ã2 ä c zMΝ I1 + ã2 ä c zM-Ν

cotΝHc zL
b

 F1 -
ä b

2 c
; -Ν, Ν; 1 -

ä b

2 c
; -ã2 ä c z, ã2 ä c z �; b ¹ 2 ä c

01.09.21.0213.01

à ã2 ä c z cotΝHc zL â z � -
ä 2-Ν-1 I1 - ã2 ä c zMΝ I1 + ã2 ä c zM cotΝHc zL

c HΝ + 1L 2F1 Ν + 1, Ν; Ν + 2;
1

2
I1 + ã2 ä c zM

01.09.21.0214.01à ãä c z cot2Hc zL â z �
ä

c
ãä c z 1 -

2

-1 + ã2 ä c z
+ logI-1 + ãä c zM - logI1 + ãä c zM

01.09.21.0215.01

à ã2 ä c z cot2Hc zL â z �
ä ã2 ä c z

2 c
-

2 ä

c I-1 + ã2 ä c zM +
2 ä logI-1 + ã2 ä c zM

c

01.09.21.0216.01

à ã2 ä c z cot4Hc zL â z � -
ä J24 logI-1 + ã2 ä c zM I-1 + ã2 ä c zM3

+ 93 ã2 ä c z - 63 ã4 ä c z - 9 ã6 ä c z + 3 ã8 ä c z - 40N
6 c I-1 + ã2 ä c zM3

01.09.21.0217.01

à ã-2 ä c z cot4Hc zL â z � -
ä

6 c
-

8 ã2 ä c z I9 - 12 ã2 ä c z + 5 ã4 ä c zMI-1 + ã2 ä c zM3
- 3 ã-2 ä c z - 24 logI-1 + ã-2 ä c zM

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 zn ãb z
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01.09.21.0218.01à zn ãb z cotvHc zL â z � H-äLv ãHb+ä c vL z
v
v

2

n! H1 - v mod 2L
â
j=0

n H-1L j Hb + ä c vL- j-1 zn- jHn - jL !
 j+2F j+1

c v - ä b

2 c
, ¼,

c v - ä b

2 c
, v;

c v - ä b

2 c
+ 1, ¼,

c v - ä b

2 c
+ 1; ã2 ä c z +

H-äLv n! â
s=0

f v-1

2
v

v

s
ãHb+2 ä c sL z â

j=0

n H-1L j Hb + 2 ä c sL- j-1 zn- jHn - jL !
 

j+2F j+1

-ä b + 2 c s

2 c
, ¼,

-ä b + 2 c s

2 c
, v;

-ä b + 2 c s

2 c
+ 1, ¼,

-ä b + 2 c s

2 c
+ 1; ã2 ä c z +

ãHb+2 ä c Hv-sLL z â
j=0

n H-1L j Hb + 2 ä c Hv - sLL- j-1 zn- jHn - jL !
 j+2F j+1

-ä b + 2 c H-s + vL
2 c

, ¼,
-ä b + 2 c H-s + vL

2 c
,

v;
-ä b + 2 c H-s + vL

2 c
+ 1, ¼,

-ä b + 2 c H-s + vL
2 c

+ 1; ã2 ä c z �; n Î N ì v Î N+

Involving functions of the direct function and trigonometric functions

Involving powers of the direct function and trigonometric functions

Involving sin

Involving sinHb zL
01.09.21.0219.01à sinHb zL cotΝHc zL â z � -

1

2 b
 ã-ä b z I1 - ã-2 ä c zMΝ I1 + ã-2 ä c zM-Ν

F1

b

2 c
; -Ν, Ν;

b

2 c
+ 1; -ã-2 ä c z, ã-2 ä c z + ã2 ä b z F1 -

b

2 c
; -Ν, Ν; 1 -

b

2 c
; -ã-2 ä c z, ã-2 ä c z cotΝHc zL

Involving powers of sin

Involving sinmHb zL
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01.09.21.0220.01à sinmHb zL cotΝHc zL â z �

-
2-m cotΝ+1Hc zL H1 - m mod 2L

c HΝ + 1L  
m
m

2
2F1

Ν + 1

2
, 1;

Ν + 3

2
; -cot2Hc zL +

1

b
 I2-m ä1-m I1 - ã-2 ä c zMΝ I1 + ã-2 ä c zM-Ν

cotΝHc zLM
â
k=0

f m-1

2
v

1

2 k - m
 H-1Lk ã-ä b Hm-2 kL z m

k
ã2 ä b Hm-2 kL z F1 -

ä b Hm - 2 kL
2 ä c

; -Ν, Ν; 1 -
ä b Hm - 2 kL

2 ä c
; -ã-2 ä c z, ã-2 ä c z -

H-1Lm F1

ä b Hm - 2 kL
2 ä c

; -Ν, Ν;
b ä Hm - 2 kL

2 ä c
+ 1; -ã-2 ä c z, ã-2 ä c z �; m Î N+

Involving cos

Involving cosHb zL
01.09.21.0221.01à cosHb zL cotΝHc zL â z � -

1

2 b
 ä ã-ä b z I1 - ã-2 ä c zMΝ I1 + ã-2 ä c zM-Ν

ã2 ä b z F1 -
ä b

2 ä c
; -Ν, Ν; 1 -

ä b

2 ä c
; -ã-2 ä c z, ã-2 ä c z - F1

ä b

2 ä c
; -Ν, Ν; 1 +

ä b

2 ä c
; -ã-2 ä c z, ã-2 ä c z cotΝHc zL

Involving powers of cos

Involving cosmHb zL
01.09.21.0222.01à cosmHb zL cotΝHc zL â z �

1

b
 I2-m ä I1 - ã-2 ä c zMΝ I1 + ã-2 ä c zM-Ν

cotΝHc zLM â
k=0

f m-1

2
v

1

m - 2 k
 ã-ä b Hm-2 kL z F1

b Hm - 2 kL
2 c

; -Ν, Ν;
b Hm - 2 kL

2 c
+ 1; -ã-2 ä c z,

ã-2 ä c z - ãä b Hm-2 kL z F1 -
b Hm - 2 kL

2 c
; -Ν, Ν; 1 -

b Hm - 2 kL
2 c

; -ã-2 ä c z, ã-2 ä c z m

k
-

2-m cotΝ+1Hc zL H1 - m mod 2L
c HΝ + 1L m

m

2

 2F1

Ν + 1

2
, 1;

Ν + 3

2
; -cot2Hc zL �; m Î N+

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 zn sinHa + b zL cotv H c zL
01.09.21.0223.01

à zn sinHa + b zL cotvHc zL â z �
1

2
H-äLv+1 n! -ã-ä a+ä Hc v-bL z

v
v

2

H1 - v mod 2L
â
j=0

n H-1L j H-ä b + ä c vL- j-1 zn- jHn - jL !
j+2F j+1

c v - b

2 c
, ¼,

c v - b

2 c
, v;

c v - b

2 c
+ 1, ¼,

c v - b

2 c
+ 1; ã2 ä c z + ãä a+ä Hb+c vL z

v
v

2

H1 - v mod 2L â
j=0

n H-1L j Hä b + ä c vL- j-1 zn- jHn - jL !
j+2F j+1

b + c v

2 c
, ¼,

b + c v

2 c
, v;

b + c v

2 c
+ 1, ¼,

b + c v

2 c
+ 1; ã2 ä c z -

â
s=0

f v-1

2
v

v

s
ã-ä a+ä H2 c s-bL z â

j=0

n H-1L j H-ä b + 2 ä c sL- j-1 zn- jHn - jL !
j+2F j+1

2 c s - b

2 c
, ¼,

2 c s - b

2 c
, v;

2 c s - b

2 c
+ 1,

¼,
2 c s - b

2 c
+ 1; ã2 ä c z + ã-ä a+ä H2 c Hv-sL-bL z â

j=0

n H-1L j H-ä b + 2 ä c Hv - sLL- j-1 zn- jHn - jL !
 

j+2F j+1

2 c Hv - sL - b

2 c
, ¼,

2 c Hv - sL - b

2 c
, v;

2 c Hv - sL - b

2 c
+ 1, ¼,

2 c Hv - sL - b

2 c
+ 1; ã2 ä c z +

â
s=0

f v-1

2
v

v

s
ãä a+ä Hb+2 c sL z â

j=0

n H-1L j Hä b + 2 ä c sL- j-1 zn- jHn - jL !
j+2F j+1

b + 2 c s

2 c
, ¼,

b + 2 c s

2 c
, v;

b + 2 c s

2 c
+ 1, ¼,

b + 2 c s

2 c
+ 1; ã2 ä c z + ãä a+ä Hb+2 c Hv-sLL z â

j=0

n H-1L j Hä b + 2 ä c Hv - sLL- j-1 zn- jHn - jL !
 j+2F j+1

b + 2 c Hv - sL
2 c

,

¼,
b + 2 c Hv - sL

2 c
, v;

b + 2 c Hv - sL
2 c

+ 1, ¼,
b + 2 c Hv - sL

2 c
+ 1; ã2 ä c z �; n Î N ì v Î N+

http://functions.wolfram.com 72



01.09.21.0224.01

à zn sinHb zL cotvHc zL â z �
1

2
ä-v-1 n! -ãH-ä b+ä c vL z

v
v

2

H1 - v mod 2L
â
j=0

n H-1L j H-ä b + ä c vL- j-1 zn- jHn - jL !
j+2F j+1

c v - b

2 c
, ¼,

c v - b

2 c
, v;

c v - b

2 c
+ 1, ¼,

c v - b

2 c
+ 1; ã2 ä c z + ãHä b+ä c vL z

v
v

2

H1 - v mod 2L â
j=0

n H-1L j Hä b + ä c vL- j-1 zn- jHn - jL !
j+2F j+1

b + c v

2 c
, ¼,

b + c v

2 c
, v;

b + c v

2 c
+ 1, ¼,

b + c v

2 c
+ 1; ã2 ä c z -

â
s=0

f v-1

2
v

v

s
ãH-ä b+2 ä c sL z â

j=0

n H-1L j H-ä b + 2 ä c sL- j-1 zn- jHn - jL !
 j+2F j+1

2 c s - b

2 c
, ¼,

2 c s - b

2 c
, v;

2 c s - b

2 c
+ 1,

¼,
2 c s - b

2 c
+ 1; ã2 ä c z + ãH-ä b+2 ä c Hv-sLL z â

j=0

n H-1L j H-ä b + 2 ä c Hv - sLL- j-1 zn- jHn - jL !
 

j+2F j+1

2 c Hv - sL - b

2 c
, ¼,

2 c Hv - sL - b

2 c
, v;

2 c Hv - sL - b

2 c
+ 1, ¼,

2 c Hv - sL - b

2 c
+ 1; ã2 ä c z +

â
s=0

f v-1

2
v

v

s
ãHä b+2 ä c sL z â

j=0

n H-1L j Hä b + 2 ä c sL- j-1 zn- jHn - jL !
 j+2F j+1

b + 2 c s

2 c
, ¼,

b + 2 c s

2 c
, v;

b + 2 c s

2 c
+ 1, ¼,

b + 2 c s

2 c
+ 1; ã2 ä c z + ãHä b+2 ä c Hv-sLL z â

j=0

n H-1L j Hä b + 2 ä c Hv - sLL- j-1 zn- jHn - jL !
 j+2F j+1

b + 2 c Hv - sL
2 c

,

¼,
b + 2 c Hv - sL

2 c
, v;

b + 2 c Hv - sL
2 c

+ 1, ¼,
b + 2 c Hv - sL

2 c
+ 1; ã2 ä c z �; n Î N ì v Î N+

Involving powers of sin and power

Involving zn sihmHb zL cotv Hc zL
01.09.21.0225.01à zn sinmHb zL cotvHc zL â z �

H-äLv 2-m
m
m

2

n! H1 - m mod 2L zn+1Hn + 1L !
+ ã2 ä c v z â

j=0

n H-1L j 2- j-1 Hä c vL- j-1 zn- jHn - jL !
j+2F j+1Iv, ¼, v; v + 1, ¼, v + 1; ã2 ä c zM +

ã2 ä c z v â
j=0

n H-1L j 2- j-1 Hä cL- j-1 zn- jHn - jL !
j+3F j+2I1, ¼, 1, v + 1; 2, ¼, 2; ã2 ä c zM +

ãä c v z
v
v

2

H1 - v mod 2L â
j=0

n H-1L j Hä c vL- j-1 zn- jHn - jL !
j+2F j+1

v

2
, ¼,

v

2
, v;

v

2
+ 1, ¼,

v

2
+ 1; ã2 ä c z +
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â
s=1

f v-1

2
v

v

s
ã2 ä c s z â

j=0

n H-1L j 2- j-1 Hä c sL- j-1 zn- jHn - jL !
j+2F j+1Is, ¼, s, v; s + 1, ¼, s + 1; ã2 ä c zM +

ã2 ä c Hv-sL z â
j=0

n H-1L j 2- j-1 Hä c Hv - sLL- j-1 zn- jHn - jL !
j+2F j+1Iv - s, ¼, v - s, v; -s + v + 1, ¼, -s + v + 1; ã2 ä c zM +

ä-m-v 2-m n! â
k=0

f m-1

2
v H-1Lk m

k
H-1Lm ãHä c v-ä b Hm-2 kLL z

v
v

2

H1 - v mod 2L â
j=0

n H-1L j Hä c v - ä b Hm - 2 kLL- j-1 zn- jHn - jL !
 

j+2F j+1

c v - b Hm - 2 kL
2 c

, ¼,
c v - b Hm - 2 kL

2 c
, v;

c v - b Hm - 2 kL
2 c

+ 1, ¼,
c v - b Hm - 2 kL

2 c
+ 1; ã2 ä c z +

ãHb ä Hm-2 kL+ä c vL z
v
v

2

H1 - v mod 2L â
j=0

n H-1L j Hb ä Hm - 2 kL + ä c vL- j-1 zn- jHn - jL !
 

j+2F j+1

b Hm - 2 kL + c v

2 c
, ¼,

b Hm - 2 kL + c v

2 c
, v;

b Hm - 2 kL + c v

2 c
+ 1, ¼,

b Hm - 2 kL + c v

2 c
+ 1; ã2 ä c z +

H-1Lm â
s=0

f v-1

2
v

v

s
ãH2 ä c s-ä b Hm-2 kLL z â

j=0

n H-1L j H2 ä c s - ä b Hm - 2 kLL- j-1 zn- jHn - jL !
 j+2F j+1

2 c s - b Hm - 2 kL
2 c

,

¼,
2 c s - b Hm - 2 kL

2 c
, v;

2 c s - b Hm - 2 kL
2 c

+ 1, ¼,
2 c s - b Hm - 2 kL

2 c
+ 1; ã2 ä c z +

ãH2 ä c Hv-sL-ä b Hm-2 kLL z â
j=0

n H-1L j H2 ä c Hv - sL - ä b Hm - 2 kLL- j-1 zn- jHn - jL !
 j+2F j+1

2 c Hv - sL - b Hm - 2 kL
2 c

, ¼,
2 c Hv - sL - b Hm - 2 kL

2 c
, v;

2 c Hv - sL - b Hm - 2 kL
2 c

+ 1, ¼,
2 c Hv - sL - b Hm - 2 kL

2 c
+ 1; ã2 ä c z +

â
s=0

f v-1

2
v

v

s
ãHb ä Hm-2 kL+2 ä c sL z â

j=0

n H-1L j Hb ä Hm - 2 kL + 2 ä c sL- j-1 zn- jHn - jL !
 j+2F j+1

b Hm - 2 kL + 2 c s

2 c
,

¼,
b Hm - 2 kL + 2 c s

2 c
, v;

b Hm - 2 kL + 2 c s

2 c
+ 1, ¼,

b Hm - 2 kL + 2 c s

2 c
+ 1; ã2 ä c z +

ãHb ä Hm-2 kL+2 c ä Hv-sLL z â
j=0

n H-1L j Hb ä Hm - 2 kL + 2 c ä Hv - sLL- j-1 zn- jHn - jL !
 j+2F j+1

b Hm - 2 kL + 2 c Hv - sL
2 c

, ¼,
b Hm - 2 kL + 2 c Hv - sL

2 c
, v;

b Hm - 2 kL + 2 c Hv - sL
2 c

+ 1,

¼,
b Hm - 2 kL + 2 c Hv - sL

2 c
+ 1; ã2 ä c z �; n Î N ì m Î N+ ì v Î N+
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Involving  cos and power

Involving zn  cosHa + b zL cotv H c zL
01.09.21.0226.01

à zn cosHa + b zL cotvHc zL â z �
1

2
H-äLv n! ã-ä a+ä Hc v-bL z

v
v

2

H1 - v mod 2L
â
j=0

n H-1L j H-ä b + ä c vL- j-1 zn- jHn - jL !
j+2F j+1

c v - b

2 c
, ¼,

c v - b

2 c
, v;

c v - b

2 c
+ 1, ¼,

c v - b

2 c
+ 1; ã2 ä c z + ãä a+ä Hb+c vL z

v
v

2

H1 - v mod 2L â
j=0

n H-1L j Hä b + ä c vL- j-1 zn- jHn - jL !
j+2F j+1

b + c v

2 c
, ¼,

b + c v

2 c
, v;

b + c v

2 c
+ 1, ¼,

b + c v

2 c
+ 1; ã2 ä c z +

â
s=0

f v-1

2
v

v

s
ã-ä a+ä H2 c s-bL z â

j=0

n H-1L j H-ä b + 2 ä c sL- j-1 zn- jHn - jL !
j+2F j+1

2 c s - b

2 c
, ¼,

2 c s - b

2 c
, v;

2 c s - b

2 c
+ 1,

¼,
2 c s - b

2 c
+ 1; ã2 ä c z + ã-ä a+ä H2 c Hv-sL-bL z â

j=0

n H-1L j H-ä b + 2 ä c Hv - sLL- j-1 zn- jHn - jL !
 

j+2F j+1

2 c Hv - sL - b

2 c
, ¼,

2 c Hv - sL - b

2 c
, v;

2 c Hv - sL - b

2 c
+ 1, ¼,

2 c Hv - sL - b

2 c
+ 1; ã2 ä c z +

â
s=0

f v-1

2
v

v

s
ãä a+ä Hb+2 c sL z â

j=0

n H-1L j Hä b + 2 ä c sL- j-1 zn- jHn - jL !
j+2F j+1

b + 2 c s

2 c
, ¼,

b + 2 c s

2 c
, v;

b + 2 c s

2 c
+ 1, ¼,

b + 2 c s

2 c
+ 1; ã2 ä c z + ãä a+ä Hb+2 c Hv-sLL z â

j=0

n H-1L j Hä b + 2 ä c Hv - sLL- j-1 zn- jHn - jL !
 j+2F j+1

b + 2 c Hv - sL
2 c

,

¼,
b + 2 c Hv - sL

2 c
, v;

b + 2 c Hv - sL
2 c

+ 1, ¼,
b + 2 c Hv - sL

2 c
+ 1; ã2 ä c z �; n Î N ì v Î N+
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01.09.21.0227.01

à zn cosHb zL cotvHc zL â z �
1

2
H-äLv n! ãä Hb+c vL z

v
v

2

H1 - v mod 2L â
j=0

n H-1L j Hä b + ä c vL- j-1 zn- jHn - jL !
 

j+2F j+1

b + c v

2 c
, ¼,

b + c v

2 c
, v;

b + c v

2 c
+ 1, ¼,

b + c v

2 c
+ 1; ã2 ä c z + ãä Hc v-bL z

v
v

2

H1 - v mod 2L
â
j=0

n H-1L j H-ä b + ä c vL- j-1 zn- jHn - jL !
 j+2F j+1

-b + c v

2 c
, ¼,

-b + c v

2 c
, v;

-b + c v

2 c
+ 1, ¼,

-b + c v

2 c
+ 1; ã2 ä c z +

â
s=0

f v-1

2
v

v

s
ãä Hb+2 c sL z â

j=0

n H-1L j Hä b + 2 ä c sL- j-1 zn- jHn - jL !
 j+2F j+1

b + 2 c s

2 c
, ¼,

b + 2 c s

2 c
, v;

b + 2 c s

2 c
+ 1,

¼,
b + 2 c s

2 c
+ 1; ã2 ä c z + ãä Hb+2 c Hv-sLL z â

j=0

n H-1L j Hä b + 2 ä c Hv - sLL- j-1 zn- jHn - jL !
 

j+2F j+1

b + 2 c H-s + vL
2 c

, ¼,
b + 2 c H-s + vL

2 c
, v;

b + 2 c H-s + vL
2 c

+ 1, ¼,
b + 2 c H-s + vL

2 c
+ 1; ã2 ä c z +

â
s=0

f v-1

2
v

v

s
ãä H2 c s-bL z â

j=0

n H-1L j H-ä b + 2 ä c sL- j-1 zn- jHn - jL !
 j+2F j+1

-b + 2 c s

2 c
, ¼,

-b + 2 c s

2 c
, v;

-b + 2 c s

2 c
+ 1, ¼,

-b + 2 c s

2 c
+ 1; ã2 ä c z +

ãä H2 c Hv-sL-bL z â
j=0

n H-1L j H-ä b + 2 ä c Hv - sLL- j-1 zn- jHn - jL !
 j+2F j+1

-b + 2 c H-s + vL
2 c

, ¼,
-b + 2 c H-s + vL

2 c
,

v;
-b + 2 c H-s + vL

2 c
+ 1, ¼,

-b + 2 c H-s + vL
2 c

+ 1; ã2 ä c z �; n Î N ì v Î N+

Involving  powers of cos and power

Involving zn  cosmHb zL cotv Hc zL
01.09.21.0228.01à zn cosmHb zL cotvHc zL â z �

H-äLv 2-m
m
m

2

n! H1 - m mod 2L zn+1Hn + 1L !
+ ã2 ä c v z â

j=0

n H-1L j 2- j-1 Hä c vL- j-1 zn- jHn - jL !
 j+2F j+1Iv, ¼, v; v + 1, ¼, v + 1; ã2 ä c zM +

ã2 ä c z v â
j=0

n H-1L j 2- j-1 Hä cL- j-1 zn- jHn - jL !
 j+3F j+2I1, ¼, 1, v + 1; 2, ¼, 2; ã2 ä c zM +

+
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ãä c v z
v
v

2

H1 - v mod 2L â
j=0

n H-1L j Hä c vL- j-1 zn- jHn - jL !
 j+2F j+1

v

2
, ¼,

v

2
, v;

v

2
+ 1, ¼,

v

2
+ 1; ã2 ä c z +

â
s=1

f v-1

2
v

v

s
ã2 ä c s z â

j=0

n H-1L j 2- j-1 Hä c sL- j-1 zn- jHn - jL !
 j+2F j+1Is, ¼, s, v; s + 1, ¼, s + 1; ã2 ä c zM +

ã2 ä c Hv-sL z â
j=0

n H-1L j 2- j-1 Hä c Hv - sLL- j-1 zn- jHn - jL !
 j+2F j+1Iv - s, ¼, v - s, v; -s + v + 1, ¼, -s + v + 1; ã2 ä c zM +

ä-v 2-m n! â
k=0

f m-1

2
v

m

k
ãHä c v-ä b Hm-2 kLL z

v
v

2

H1 - v mod 2L â
j=0

n H-1L j Hä c v - ä b Hm - 2 kLL- j-1 zn- jHn - jL !
 

j+2F j+1

c v - b Hm - 2 kL
2 c

, ¼,
c v - b Hm - 2 kL

2 c
, v;

c v - b Hm - 2 kL
2 c

+ 1, ¼,
c v - b Hm - 2 kL

2 c
+ 1; ã2 ä c z +

ãHb ä Hm-2 kL+ä c vL z
v
v

2

H1 - v mod 2L â
j=0

n H-1L j Hb ä Hm - 2 kL + ä c vL- j-1 zn- jHn - jL !
 

j+2F j+1

b Hm - 2 kL + c v

2 c
, ¼,

b Hm - 2 kL + c v

2 c
, v;

b Hm - 2 kL + c v

2 c
+ 1, ¼,

b Hm - 2 kL + c v

2 c
+ 1; ã2 ä c z +

â
s=0

f v-1

2
v

v

s
ãH2 ä c s-ä b Hm-2 kLL z â

j=0

n H-1L j H2 ä c s - ä b Hm - 2 kLL- j-1 zn- jHn - jL !
 j+2F j+1

2 c s - b Hm - 2 kL
2 c

,

¼,
2 c s - b Hm - 2 kL

2 c
, v;

2 c s - b Hm - 2 kL
2 c

+ 1, ¼,
2 c s - b Hm - 2 kL

2 c
+ 1; ã2 ä c z +

ãH2 ä c Hv-sL-ä b Hm-2 kLL z â
j=0

n H-1L j H2 ä c Hv - sL - ä b Hm - 2 kLL- j-1 zn- jHn - jL !
 j+2F j+1

2 c Hv - sL - b Hm - 2 kL
2 c

, ¼,
2 c Hv - sL - b Hm - 2 kL

2 c
, v;

2 c Hv - sL - b Hm - 2 kL
2 c

+ 1, ¼,
2 c Hv - sL - b Hm - 2 kL

2 c
+ 1; ã2 ä c z +

â
s=0

f v-1

2
v

v

s
ãHb ä Hm-2 kL+2 ä c sL z â

j=0

n H-1L j Hb ä Hm - 2 kL + 2 ä c sL- j-1 zn- jHn - jL !
 j+2F j+1

b Hm - 2 kL + 2 c s

2 c
,

¼,
b Hm - 2 kL + 2 c s

2 c
, v;

b Hm - 2 kL + 2 c s

2 c
+ 1, ¼,

b Hm - 2 kL + 2 c s

2 c
+ 1; ã2 ä c z +

ãHb ä Hm-2 kL+2 c ä Hv-sLL z â
j=0

n H-1L j Hb ä Hm - 2 kL + 2 c ä Hv - sLL- j-1 zn- jHn - jL !
 j+2F j+1

b Hm - 2 kL + 2 c Hv - sL
2 c

, ¼,
b Hm - 2 kL + 2 c Hv - sL

2 c
, v;

b Hm - 2 kL + 2 c Hv - sL
2 c

+ 1,

¼,
b Hm - 2 kL + 2 c Hv - sL

+ 1; ã2 ä c z �; ì u Î N+ ì v Î N+
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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 ãp z sinHa zL cohΝH c zL
01.09.21.0229.01à ãp z sinHa zL cotΝHc zL â z �

1

2
ä I1 - ã-2 ä c zMΝ I1 + ã-2 ä c zM-Ν

cotΝHc zL 

ä ãH-ä a+pL z

a + ä p
F1

a + ä p

2 c
; -Ν, Ν;

a + 2 c + ä p

2 c
; -ã-2 ä c z, ã-2 ä c z -

ãHä a+pL z

ä a + p
F1 -

a - ä p

2 c
; -Ν, Ν; 1 -

a - ä p

2 c
; -ã-2 ä c z, ã-2 ä c z

01.09.21.0230.01

à ãä a z sinHa zL cotΝHc zL â z � -
ã2 ä a z I1 - ã-2 ä c zMΝ

cotΝHc zL I1 + ã-2 ä c zM-Ν

4 a
F1 -

a

c
; -Ν, Ν; 1 -

a

c
; -ã-2 ä c z, ã-2 ä c z -

ä cotΝ+1Hc zL
2 c HΝ + 1L  2F1

Ν + 1

2
, 1;

Ν + 3

2
; -cot2Hc zL

01.09.21.0231.01à ã-ä a z sinHa zL cotΝHc zL â z �
1

4
cotΝHc zL

2 ä cotHc zL
Ν c + c

2F1

Ν + 1

2
, 1;

Ν + 3

2
; -cot2Hc zL -

ã-2 ä a z I1 - ã-2 ä c zMΝ I1 + ã-2 ä c zM-Ν

a
 F1

a

c
; -Ν, Ν;

a + c

c
; -ã-2 ä c z, ã-2 ä c z

Involving powers of sin and exp

Involving ãp z sinmHa zL cotΝHc zL
01.09.21.0232.01à ãp z sinmHa zL cotΝHc zL â z � I1 - ã-2 ä c zMΝ I1 + ã-2 ä c zM-Ν

cotΝHc zL H2 ä L-m 

â
k=0

f m-1

2
v

m

k
 H-1Lk

ãHa ä Hm-2 kL+pL z

a ä Hm - 2 kL + p
F1

2 a k - a m + ä p

2 c
; -Ν, Ν;

2 a k - a m + ä p

2 c
+ 1; -ã-2 ä c z, ã-2 ä c z +

H-1Lm ãHp-ä a Hm-2 kLL z

p - ä a Hm - 2 kL F1

a Hm - 2 kL + ä p

2 c
; -Ν, Ν;

2 c - 2 a k + a m + ä p

2 c
; -ã-2 ä c z, ã-2 ä c z +

1

p
 2-m ãp z I1 - ã-2 ä c zMΝ I1 + ã-2 ä c zM-Ν m

m

2

cotΝHc zL H1 - m mod 2L F1

ä p

2 c
; -Ν, Ν;

ä p

2 c
+ 1; -ã-2 ä c z, ã-2 ä c z �; m Î N+

Involving cos and exp

Involving ãp z  cosHa zL cotΝH c zL
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01.09.21.0233.01à ãp z cosHa zL cotΝHc zL â z �
1

2
I1 - ã-2 ä c zMΝ I1 + ã-2 ä c zM-Ν

cotΝHc zL 

ä ãH-ä a+pL z

a + ä p
F1

a + ä p

2 c
; -Ν, Ν;

a + 2 c + ä p

2 c
; -ã-2 ä c z, ã-2 ä c z +

ãHä a+pL z

ä a + p
 F1 -

a - ä p

2 c
; -Ν, Ν; 1 -

a - ä p

2 c
; -ã-2 ä c z, ã-2 ä c z

01.09.21.0234.01

à ãä a z cosHa zL cotΝHc zL â z � -
ä ã2 ä a z I1 - ã-2 ä c zMΝ I1 + ã-2 ä c zM-Ν

cotΝHc zL
4 a

F1 -
a

c
; -Ν, Ν; 1 -

a

c
; -ã-2 ä c z, ã-2 ä c z -

cotΝ+1Hc zL
2 c HΝ + 1L  2F1

Ν + 1

2
, 1;

Ν + 3

2
; -cot2Hc zL

01.09.21.0235.01à ã-ä a z cosHa zL cotΝHc zL â z �
1

4
cotΝHc zL

ä ã-2 ä a z I1 - ã-2 ä c zMΝ I1 + ã-2 ä c zM-Ν

a
 F1

a

c
; -Ν, Ν;

a + c

c
; -ã-2 ä c z, ã-2 ä c z -

2 cotHc zL
Ν c + c

 2F1

Ν + 1

2
, 1;

Ν + 3

2
; -cot2Hc zL

Involving powers of cos and exp

Involving ãp z cosmHa zL cotΝHc zL
01.09.21.0236.01à ãp z cosmHa zL cotΝHc zL â z � 2-m I1 - ã-2 ä c zMΝ I1 + ã-2 ä c zM-Ν

 cotΝHc zL
â
k=0

f m-1

2
v

m

k
 

ãHa ä Hm-2 kL+pL z

a ä Hm - 2 kL + p
F1

2 a k - a m + ä p

2 c
; -Ν, Ν;

2 a k - a m + ä p

2 c
+ 1; -ã-2 ä c z, ã-2 ä c z +

ãHp-ä a Hm-2 kLL z

p - ä a Hm - 2 kL  F1

a Hm - 2 kL + ä p

2 c
; -Ν, Ν;

2 c - 2 a k + a m + ä p

2 c
; -ã-2 ä c z, ã-2 ä c z +

1

p
 2-m ãp z I1 - ã-2 ä c zMΝ I1 + ã-2 ä c zM-Ν m

m

2

cotΝHc zL H1 - m mod 2L F1

ä p

2 c
; -Ν, Ν;

ä p

2 c
+ 1; -ã-2 ä c z, ã-2 ä c z �; m Î N+

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 zn ãp z sinHa + b zL cotv H c zL
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01.09.21.0237.01à zn ãp z sinHa + b zL cotvHc zL â z �

ä

2
H-äLv n! ãH-ä b+p+ä c vL z-ä a

v
v

2

H1 - v mod 2L â
j=0

n H-1L j H-ä b + p + ä c vL- j-1 zn- jHn - jL !
 j+2F j+1

-b - ä p + c v

2 c
, ¼,

-b - ä p + c v

2 c
,

v;
-b - ä p + c v

2 c
+ 1, ¼,

-b - ä p + c v

2 c
+ 1; ã2 ä c z - ãä a+Hä b+p+ä c vL z

v
v

2

H1 - v mod 2L
â
j=0

n H-1L j Hä b + p + ä c vL- j-1 zn- jHn - jL !
 j+2F j+1

b - ä p + c v

2 c
, ¼,

b - ä p + c v

2 c
, v;

b - ä p + c v

2 c
+ 1, ¼,

b - ä p + c v

2 c
+ 1; ã2 ä c z + â

s=0

f v-1

2
v

v

s
ãH-ä b+p+2 ä c sL z-ä a â

j=0

n H-1L j H-ä b + p + 2 ä c sL- j-1 zn- jHn - jL !
 

j+2F j+1

-b - ä p + 2 c s

2 c
, ¼,

-b - ä p + 2 c s

2 c
, v;

-b - ä p + 2 c s

2 c
+ 1, ¼,

-b - ä p + 2 c s

2 c
+ 1; ã2 ä c z +

ãH-ä b+p+2 ä c Hv-sLL z-ä a â
j=0

n H-1L j H-ä b + p + 2 ä c Hv - sLL- j-1 zn- jHn - jL !
 j+2F j+1

-b - ä p + 2 c Hv - sL
2 c

, ¼,

-b - ä p + 2 c Hv - sL
2 c

, v;
-b - ä p + 2 c Hv - sL

2 c
+ 1, ¼,

-b - ä p + 2 c Hv - sL
2 c

+ 1; ã2 ä c z -

â
s=0

f v-1

2
v

v

s
ãä a+Hä b+p+2 ä c sL z â

j=0

n H-1L j Hä b + p + 2 ä c sL- j-1 zn- jHn - jL !
 j+2F j+1

b - ä p + 2 c s

2 c
, ¼,

b - ä p + 2 c s

2 c
,

v;
b - ä p + 2 c s

2 c
+ 1, ¼,

b - ä p + 2 c s

2 c
+ 1; ã2 ä c z + ãä a+Hä b+p+2 ä c Hv-sLL z

â
j=0

n H-1L j Hä b + p + 2 ä c Hv - sLL- j-1 zn- jHn - jL !
 j+2F j+1

b - ä p + 2 c Hv - sL
2 c

, ¼,
b - ä p + 2 c Hv - sL

2 c
,

v;
b - ä p + 2 c Hv - sL

2 c
+ 1, ¼,

b - ä p + 2 c Hv - sL
2 c

+ 1; ã2 ä c z �; n Î N ì v Î N+
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01.09.21.0238.01

à zn ãp z sinHb zL cotvHc zL â z �
1

2
H-äLv+1 n! -ãH-ä b+p+ä c vL z

v
v

2

H1 - v mod 2L â
j=0

n H-1L j H-ä b + p + ä c vL- j-1 zn- jHn - jL !
 

j+2F j+1

-b - ä p + c v

2 c
, ¼,

-b - ä p + c v

2 c
, v;

-b - ä p + c v

2 c
+ 1, ¼,

-b - ä p + c v

2 c
+ 1; ã2 ä c z +

ãHä b+p+ä c vL z
v
v

2

H1 - v mod 2L â
j=0

n H-1L j Hä b + p + ä c vL- j-1 zn- jHn - jL !
 

j+2F j+1

b - ä p + c v

2 c
, ¼,

b - ä p + c v

2 c
, v;

b - ä p + c v

2 c
+ 1, ¼,

b - ä p + c v

2 c
+ 1; ã2 ä c z -

â
s=0

f v-1

2
v

v

s
ãH-ä b+p+2 ä c sL z â

j=0

n H-1L j H-ä b + p + 2 ä c sL- j-1 zn- jHn - jL !
 j+2F j+1

-b - ä p + 2 ä c s

2 c
, ¼,

-b - ä p + 2 ä c s

2 c
, v;

-b - ä p + 2 ä c s

2 c
+ 1, ¼,

-b - ä p + 2 ä c s

2 c
+ 1; ã2 ä c z +

ãH-ä b+p+2 ä c Hv-sLL z â
j=0

n H-1L j H-ä b + p + 2 ä c Hv - sLL- j-1 zn- jHn - jL !
 j+2F j+1

-b - ä p + 2 c Hv - sL
2 c

, ¼,

-b - ä p + 2 c Hv - sL
2 c

, v;
-b - ä p + 2 c Hv - sL

2 c
+ 1, ¼,

-b - ä p + 2 c Hv - sL
2 c

+ 1; ã2 ä c z +

â
s=0

f v-1

2
v

v

s
ãHä b+p+2 ä c sL z â

j=0

n H-1L j Hä b + p + 2 ä c sL- j-1 zn- jHn - jL !
 j+2F j+1

b - ä p + 2 c s

2 c
, ¼,

b - ä p + 2 c s

2 c
,

v;
b - ä p + 2 c s

2 c
+ 1, ¼,

b - ä p + 2 c s

2 c
+ 1; ã2 ä c z + ãHä b+p+2 ä c Hv-sLL z

â
j=0

n H-1L j Hä b + p + 2 ä c Hv - sLL- j-1 zn- jHn - jL !
 j+2F j+1

b - ä p + 2 c Hv - sL
2 c

, ¼,
b - ä p + 2 c Hv - sL

2 c
,

v;
b - ä p + 2 c Hv - sL

2 c
+ 1, ¼,

b - ä p + 2 c Hv - sL
2 c

+ 1; ã2 ä c z �; n Î N ì v Î N+

Involving powers of sin, exp and power

Involving zn ãp z sinmHb zL cotv Hc zL
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01.09.21.0239.01

à zn ãp z sinmHb zL cotvHc zL â z � 2-m
m
m

2

H1 - m mod 2L H-äLv n! ãHp+ä c vL z
v
v

2

H1 - v mod 2L
â
j=0

n H-1L j Hp + ä c vL- j-1 zn- jHn - jL !
 j+2F j+1

c v - ä p

2 c
, ¼,

c v - ä p

2 c
, v;

c v - ä p

2 c
+ 1, ¼,

c v - ä p

2 c
+ 1; ã2 ä c z +

â
s=0

f v-1

2
v

v

s
ãHp+2 ä c sL z â

j=0

n H-1L j Hp + 2 ä c sL- j-1 zn- jHn - jL !
 j+2F j+1

2 c s - ä p

2 c
, ¼,

2 c s - ä p

2 c
, v;

2 c s - ä p

2 c
+

1, ¼,
2 c s - ä p

2 c
+ 1; ã2 ä c z + ãHp+2 c ä Hv-sLL z â

j=0

n H-1L j Hp + 2 c ä Hv - sLL- j-1 zn- jHn - jL !
 j+2F j+1

2 c Hv - sL - ä p

2 c
, ¼,

2 c Hv - sL - ä p

2 c
, v;

2 c Hv - sL - ä p

2 c
+ 1, ¼,

2 c Hv - sL - ä p

2 c
+ 1; ã2 ä c z +

H-äLv ä-m 2-m n! â
k=0

f m-1

2
v H-1Lk m

k
ãHb ä Hm-2 kL+p+ä c vL z

v
v

2

H1 - v mod 2L â
j=0

n H-1L j Hb ä Hm - 2 kL + p + ä c vL- j-1 zn- jHn - jL !
 

j+2F j+1

b Hm - 2 kL - ä p + c v

2 c
, ¼,

b Hm - 2 kL - ä p + c v

2 c
, v;

b Hm - 2 kL - ä p + c v

2 c
+ 1,

¼,
b Hm - 2 kL - ä p + c v

2 c
+ 1; ã2 ä c z + H-1Lm ãH-ä b Hm-2 kL+p+ä c vL z

v
v

2

H1 - v mod 2L
â
j=0

n H-1L j H-ä b Hm - 2 kL + p + ä c vL- j-1 zn- jHn - jL !
 j+2F j+1

-b Hm - 2 kL - ä p + c v

2 c
, ¼,

-b Hm - 2 kL - ä p + c v

2 c
, v;

-b Hm - 2 kL - ä p + c v

2 c
+ 1, ¼,

-b Hm - 2 kL - ä p + c v

2 c
+ 1; ã2 ä c z +

â
s=0

f v-1

2
v

v

s
ãH-ä b Hm-2 kL+p+2 ä c sL z â

j=0

n H-1L j H-ä b Hm - 2 kL + p + 2 ä c sL- j-1 zn- jHn - jL !
 

j+2F j+1

-b Hm - 2 kL - ä p + 2 c s

2 c
, ¼,

-b Hm - 2 kL - ä p + 2 c s

2 c
, v;

-b Hm - 2 kL - ä p + 2 c s

2 c
+ 1, ¼,

-b Hm - 2 kL - ä p + 2 c s

2 c
+ 1; ã2 ä c z +

ãH-ä b Hm-2 kL+p+2 c ä Hv-sLL z â
j=0

n H-1L j H-ä b Hm - 2 kL + p + 2 c ä Hv - sLL- j-1 zn- jHn - jL !
 

j+2F j+1

-b Hm - 2 kL - ä p + 2 c Hv - sL
2 c

, ¼,
-b Hm - 2 kL - ä p + 2 c Hv - sL

2 c
, v;

; ã +
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-b Hm - 2 kL - ä p + 2 c Hv - sL
2 c

+ 1, ¼,
-b Hm - 2 kL - ä p + 2 c Hv - sL

2 c
+ 1; ã2 ä c z +

â
s=0

f v-1

2
v

v

s
ãHb ä Hm-2 kL+p+2 ä c sL z â

j=0

n H-1L j Hb ä Hm - 2 kL + p + 2 ä c sL- j-1 zn- jHn - jL !
 j+2F j+1

b Hm - 2 kL - ä p + 2 c s

2 c
, ¼,

b Hm - 2 kL - ä p + 2 c s

2 c
, v;

b Hm - 2 kL - ä p + 2 c s

2 c
+ 1,

¼,
b Hm - 2 kL - ä p + 2 c s

2 c
+ 1; ã2 ä c z + ãHb ä Hm-2 kL+p+2 c ä Hv-sLL z

â
j=0

n H-1L j Hb ä Hm - 2 kL + p + 2 c ä Hv - sLL- j-1 zn- jHn - jL !
 j+2F j+1

b Hm - 2 kL - ä p + 2 c Hv - sL
2 c

,

¼,
b Hm - 2 kL - ä p + 2 c Hv - sL

2 c
, v;

b Hm - 2 kL - ä p + 2 c Hv - sL
2 c

+ 1, ¼,

b Hm - 2 kL - ä p + 2 c Hv - sL
2 c

+ 1; ã2 ä c z �; n Î N ì m Î N+ ì v Î N+

Involving  cos, exp and power

Involving zn ãp z  cosHa + b zL cotv H c zL
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01.09.21.0240.01à zn ãp z cosHa + b zL cotvHc zL â z �

1

2
H-äLv n! ãH-ä b+p+ä c vL z-ä a

v
v

2

H1 - v mod 2L â
j=0

n H-1L j H-ä b + p + ä c vL- j-1 zn- jHn - jL !
 j+2F j+1

-b - ä p + c v

2 c
, ¼,

-b - ä p + c v

2 c
,

v;
-b - ä p + c v

2 c
+ 1, ¼,

-b - ä p + c v

2 c
+ 1; ã2 ä c z + ãä a+Hä b+p+ä c vL z

v
v

2

H1 - v mod 2L
â
j=0

n H-1L j Hä b + p + ä c vL- j-1 zn- jHn - jL !
 j+2F j+1

b - ä p + c v

2 c
, ¼,

b - ä p + c v

2 c
, v;

b - ä p + c v

2 c
+ 1, ¼,

b - ä p + c v

2 c
+ 1; ã2 ä c z + â

s=0

f v-1

2
v

v

s
ãH-ä b+p+2 ä c sL z-ä a â

j=0

n H-1L j H-ä b + p + 2 ä c sL- j-1 zn- jHn - jL !
 

j+2F j+1

-b - ä p + 2 c s

2 c
, ¼,

-b - ä p + 2 c s

2 c
, v;

-b - ä p + 2 c s

2 c
+ 1, ¼,

-b - ä p + 2 c s

2 c
+ 1; ã2 ä c z +

ãH-ä b+p+2 ä c Hv-sLL z-ä a â
j=0

n H-1L j H-ä b + p + 2 ä c Hv - sLL- j-1 zn- jHn - jL !
 j+2F j+1

-b - ä p + 2 c Hv - sL
2 c

, ¼,

-b - ä p + 2 c Hv - sL
2 c

, v;
-b - ä p + 2 c Hv - sL

2 c
+ 1, ¼,

-b - ä p + 2 c Hv - sL
2 c

+ 1; ã2 ä c z +

â
s=0

f v-1

2
v

v

s
ãä a+Hä b+p+2 ä c sL z â

j=0

n H-1L j Hä b + p + 2 ä c sL- j-1 zn- jHn - jL !
 j+2F j+1

b - ä p + 2 c s

2 c
, ¼,

b - ä p + 2 c s

2 c
,

v;
b - ä p + 2 c s

2 c
+ 1, ¼,

b - ä p + 2 c s

2 c
+ 1; ã2 ä c z + ãä a+Hä b+p+2 ä c Hv-sLL z

â
j=0

n H-1L j Hä b + p + 2 ä c Hv - sLL- j-1 zn- jHn - jL !
 j+2F j+1

b - ä p + 2 c Hv - sL
2 c

, ¼,
b - ä p + 2 c Hv - sL

2 c
,

v;
b - ä p + 2 c Hv - sL

2 c
+ 1, ¼,

b - ä p + 2 c Hv - sL
2 c

+ 1; ã2 ä c z �; n Î N ì v Î N+
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01.09.21.0241.01à zn ãp z cosHb zL cotvHc zL â z �

1

2
H-äLv

v
v

2

n! H1 - v mod 2L ãH-ä b+p+ä c vL z â
j=0

n H-1L j H-ä b + p + ä c vL- j-1 zn- jHn - jL !
 j+2F j+1

-b - ä p + c v

2 c
, ¼,

-b - ä p + c v

2 c
, v;

-b - ä p + c v

2 c
+ 1, ¼,

-b - ä p + c v

2 c
+ 1; ã2 ä c z + ãHä b+p+ä c vL z â

j=0

n H-1L j Hä b + p + ä c vL- j-1 zn- jHn - jL !
 

j+2F j+1

b - ä p + c v

2 c
, ¼,

b - ä p + c v

2 c
, v;

b - ä p + c v

2 c
+ 1, ¼,

b - ä p + c v

2 c
+ 1; ã2 ä c z +

1

2
H-äLv n! â

i=0

f v-1

2
v

v

i
ãH-ä b+2 ä c i+pL z â

j=0

n H-1L j H-ä b + 2 ä c i + pL- j-1 zn- jHn - jL !
 j+2F j+1

-b + 2 c i - ä p

2 c
, ¼,

-b + 2 c i - ä p

2 c
, v;

-b + 2 c i - ä p

2 c
+ 1, ¼,

-b + 2 c i - ä p

2 c
+ 1; ã2 ä c z +

ãHä b+2 ä c i+pL z â
j=0

n H-1L j Hä b + 2 ä c i + pL- j-1 zn- jHn - jL !
 j+2F j+1

b + 2 c i - ä p

2 c
, ¼,

b + 2 c i - ä p

2 c
, v;

b + 2 c i - ä p

2 c
+ 1, ¼,

b + 2 c i - ä p

2 c
+ 1; ã2 ä c z + ãH-ä b-2 ä c i+p+2 ä c vL z

â
j=0

n H-1L j H-ä b - 2 ä c i + p + 2 ä c vL- j-1 zn- jHn - jL !
 j+2F j+1

-b - 2 c i - ä p + 2 c v

2 c
, ¼,

-b - 2 c i - ä p + 2 c v

2 c
,

v;
-b - 2 c i - ä p + 2 c v

2 c
+ 1, ¼,

-b - 2 c i - ä p + 2 c v

2 c
+ 1; ã2 ä c z + ãHä b-2 ä c i+p+2 ä c vL z

â
j=0

n H-1L j Hä b - 2 ä c i + p + 2 ä c vL- j-1 zn- jHn - jL !
 j+2F j+1

b - 2 c i - ä p + 2 c v

2 c
, ¼,

b - 2 c i - ä p + 2 c v

2 c
,

v;
b - 2 c i - ä p + 2 c v

2 c
+ 1, ¼,

b - 2 c i - ä p + 2 c v

2 c
+ 1; ã2 ä c z �; n Î N ì v Î N+

Involving  powers of cos, exp and power

Involving zn ãp z  cosmHb zL cotv Hc zL
01.09.21.0242.01à zn ãp z cosmHb zL cotvHc zL â z � ä-v 2-m ãHp+ä c vL z

m
m

2

v
v

2

n! H1 - m mod 2L H1 - v mod 2L
â
j=0

n H-1L j Hp + ä c vL- j-1 zn- jHn - jL !
 j+2F j+1

c v - ä p

2 c
, ¼,

c v - ä p

2 c
, v;

c v - ä p

2 c
+ 1, ¼,

c v - ä p

2 c
+ 1; ã2 ä c z + ä-v 2-m

v
v

2

n!
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H1 - v mod 2L â
s=0

f m-1

2
v

m

s
ãHp-ä b Hm-2 sL+ä c vL z â

j=0

n H-1L j Hp - ä b Hm - 2 sL + ä c vL- j-1 zn- jHn - jL !
 j+2F j+1

-ä p - b Hm - 2 sL + c v

2 c
,

¼,
-ä p - b Hm - 2 sL + c v

2 c
, v;

-ä p - b Hm - 2 sL + c v

2 c
+ 1, ¼,

-ä p - b Hm - 2 sL + c v

2 c
+ 1; ã2 ä c z +

ãHp+b ä Hm-2 sL+ä c vL z â
j=0

n H-1L j Hp + b ä Hm - 2 sL + ä c vL- j-1 zn- jHn - jL !
 j+2F j+1

-ä p + b Hm - 2 sL + c v

2 c
, ¼,

-ä p + b Hm - 2 sL + c v

2 c
, v;

-ä p + b Hm - 2 sL + c v

2 c
+ 1, ¼,

-ä p + b Hm - 2 sL + c v

2 c
+ 1; ã2 ä c z +

ä-v 2-m
m
m

2

n! H1 - m mod 2L â
i=0

f v-1

2
v

v

i
ãH2 ä c i+pL z â

j=0

n H-1L j H2 ä c i + pL- j-1 zn- jHn - jL !
 

j+2F j+1

2 c i - ä p

2 c
, ¼,

2 c i - ä p

2 c
, v;

2 c i - ä p

2 c
+ 1, ¼,

2 c i - ä p

2 c
+ 1; ã2 ä c z +

ãH-2 ä c i+p+2 ä c vL z â
j=0

n H-1L j H-2 ä c i + p + 2 ä c vL- j-1 zn- jHn - jL !
 j+2F j+1

-2 c i - ä p + 2 c v

2 c
, ¼,

-2 c i - ä p + 2 c v

2 c
, v;

-2 c i - ä p + 2 c v

2 c
+ 1, ¼,

-2 c i - ä p + 2 c v

2 c
+ 1; ã2 ä c z + ä-v 2-m n!

â
i=0

f v-1

2
v â

s=0

f m-1

2
v

m

s

v

i
ãH2 ä c i+ä b m+p-2 ä b sL z â

j=0

n H-1L j H2 ä c i + ä b m + p - 2 ä b sL- j-1 zn- jHn - jL !
 j+2F j+1

2 c i + b m - ä p - 2 b s

2 c
,

¼,
2 c i + b m - ä p - 2 b s

2 c
, v;

2 c i + b m - ä p - 2 b s

2 c
+ 1, ¼,

2 c i + b m - ä p - 2 b s

2 c
+ 1; ã2 ä c z +

ãH2 ä c i-ä b m+p+2 ä b sL z â
j=0

n H-1L j H2 ä c i - ä b m + p + 2 ä b sL- j-1 zn- jHn - jL !
 j+2F j+1

2 c i - b m - ä p + 2 b s

2 c
,

¼,
2 c i - b m - ä p + 2 b s

2 c
, v;

2 c i - b m - ä p + 2 b s

2 c
+ 1, ¼,

2 c i - b m - ä p + 2 b s

2 c
+ 1; ã2 ä c z +

ãH-2 ä c i+ä b m+p-2 ä b s+2 ä c vL z â
j=0

n H-1L j H-2 ä c i + ä b m + p - 2 ä b s + 2 ä c vL- j-1 zn- jHn - jL !
 

j+2F j+1

-2 c i + b m - ä p - 2 b s + 2 c v

2 c
, ¼,

-2 c i + b m - ä p - 2 b s + 2 c v

2 c
, v;

-2 c i + b m - ä p - 2 b s + 2 c v

2 c
+ 1, ¼,

-2 c i + b m - ä p - 2 b s + 2 c v

2 c
+ 1; ã2 ä c z +

ãH-2 ä c i-ä b m+p+2 ä b s+2 ä c vL z â
j=0

n H-1L j H-2 ä c i - ä b m + p + 2 ä b s + 2 ä c vL- j-1 zn- jHn - jL !
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j+2F j+1

-2 c i - b m - ä p + 2 b s + 2 c v

2 c
, ¼,

-2 c i - b m - ä p + 2 b s + 2 c v

2 c
,

v;
-2 c i - b m - ä p + 2 b s + 2 c v

2 c
+ 1, ¼,

-2 c i - b m - ä p + 2 b s + 2 c v

2 c
+ 1; ã2 ä c z �; n Î N ì m Î N+ ì v Î N+

Definite integration

For the direct function itself

01.09.21.0009.01

à
0

Π

4
t cotHtL â t �

1

16
I8 C + ä Π2 + 4 Π logH1 - äLM

Involving the direct function

01.09.21.0010.01

à
0

Π

2
cotnHtL â t �

Π

2
 sec

n Π

2
�;  ReHnL¤ < 1

01.09.21.0250.01

à
0

z

cotHtL -
1

t
Hz - tLn â t � HlogHsinHzLL - logHzLL zn - â

j=0

n-1 H-1Ln- j n

j

n - j
zn -

ä n zn+1

n + 1
+

â
j=0

n-1 n

j
H-2 äL j-n Hn - jL ! z j Li- j+n+1H1L - â

j=0

n-1 H-1Ln- j n

j
z j â

k=0

n- j
n - j

k
k ! H2 äL-k z- j-k+n Lik+1Iã-2 ä zM �; n Î N

01.09.21.0251.01à
0

w

cotHa tL -
1

a t
Hz - tLn â t �

zn

a
-

ä H-1Ln a wn+1 z-n

n + 1
- 2 ä Π

3

4
-

argHa wL
2 Π

- logH-2 äL - logHa wL - â
k=0

n-1 1

k + 1
 

n

k
-

w

z

k

a ä w +
k w - n w

k z + z
+

â
k=1

n H2 ä a zL-k n

k
k ! Lik+1H1L - â

k=0

n

-
w

z

k n

k
â
j=0

k H-2 ä a wL- j k
j

j ! Li j+1Iã2 ä a wM �; n Î N
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01.09.21.0252.01

IntegrateB Hz - tLn

a t
, 8t, 0, p<, GenerateConditions ® FalseF +

IntegrateBHz - tLn cotHa tL -
1

a t
, 8t, 0, p<, GenerateConditions ® FalseF �

zn

a
-

ä a p

n + 1
 -

p

z

n

- 2 ä Π
3

4
-

argHa pL
2 Π

- logH-2 äL + logHpL - logHa pL - ä a p â
k=0

n-1 1

k + 1
 

n

k
-

p

z

k

+

â
k=1

n H2 ä a zL-k n

k
k ! Lik+1H1L - â

k=0

n

-
p

z

k n

k
â
j=0

k H-2 ä a pL- j k
j

j ! Li j+1Iã2 ä a pM �; n Î N

Involving related functions

01.09.21.0011.01

à
0

Π

4
logHcotHtLL â t � C

Summation

Finite summation

01.09.23.0001.01

â
k=1

n-1

cot2
Π k

n
�

Hn - 1L Hn - 2L
3

�; n Î N+

01.09.23.0002.01â
k=1

n

cot2
Π H2 k - 1L

4 n
� 2 n2 - n �; n Î N+

01.09.23.0003.02

â
k=0

n-1

cot2
Π k

n
+ z � cot2Hn zL n2 + n2 - n �; n Î N+

01.09.23.0004.01

â
k=1

n-1

cot4
Π k

n
�

1

45
Hn - 1L Hn - 2L In2 + 3 n - 13M �; n Î N+

01.09.23.0005.01

â
k=1

n-1

cot2 m
Π k

n
� n H-1Lm - n H-1Lm 22 m â

l0=0

m

¼ â
l2 m=0

m

∆Úr=0
2 m lr-m

n2 l0-1 ä
r=0

2 m B2 lrH2 lrL !
�; n Î N+ ì m Î N+

01.09.23.0006.01

â
k=1

n-1 H-1Lk cot2 m
Π k

n
� H-1Lm n 22 m+1 â

l0=0

m

¼ â
l2 Ν=0

m

∆Úr=0
2 m lr-m

n2 l0-1 ä
r=0

2 m B2 lrH2 lrL !
�; n Î N+ ì m Î N+

01.09.23.0007.01

â
k=1

n-1

cot
k Π

n
cot

k m Π

n
� 4 n â

k=1

n-1 k

n
-

k

n
-

1

2

k m

n
-

k m

n
-

1

2
�; m - 1 Î N+ ì n - 1 Î N+ ì gcdHm, nL � 1
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01.09.23.0008.01

n â
k=1

m-1

cot
Π n k

m
cot

Π k

m
+ m â

k=1

n-1

cot
Π m k

n
cot

Π k

n
�

1

3
Im2 + n2 + 1M - n m �; m Î N+ ì n Î N+ ì gcdHn, mL � 1

01.09.23.0009.01

â
k=0

n-1 H-1Lk cot
H2 k + 1L Π

4 n
� n �; n Î N

01.09.23.0010.01

â
k=0

2 n-1 H-1Lk cot
H2 k + 1L Π

8 n
� 2 n �; n Î N

01.09.23.0011.01â
k=1

n

cot4
k Π

2 n + 1
�

1

45
n H2 n - 1L I4 n2 + 10 n - 9M �; n Î N

01.09.23.0012.01

â
k=1

f n-1

2
v
cot2

k Π

n
�

1

6
Hn - 1L Hn - 2L �; n Î N+

01.09.23.0013.01

1

p
 â
k=1

p-1

cot
k q Π

p
cot

Π k

p
+ z +

1

q
 â
k=1

q-1

cot
k p Π

q
cot

Π k

q
+ z �

csc2HzL
p q

- cotHp zL cotHq zL - 1 �;
p Î N+ ì q Î N+ ì GCDHp, qL � 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

â
k=1

¥ 1

k3
 cot

1

2
k Π K1 + 5 O � -

Π3

45 5

Products

Finite products

01.09.24.0001.01

ä
k=1

n-1

cot
k Π

n
� -

H-1Ln

n
sin

n Π

2
�; n Î N+

Representations through more general functions

Through hypergeometric functions
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01.09.26.0008.01

cotHzL �
2

z
3F2 1, -

z

Π
,

z

Π
; 1 -

z

Π
,

z

Π
+ 1; 1 -

1

z

Brychkov Yu.A. (2005)

Through other functions

Involving Jacobi functions

01.09.26.0001.01

cotHzL � csHz È 0L
01.09.26.0002.01

cotHzL � ä nsHä z È 1L
01.09.26.0003.01

cotHzL � sc
Π

2
- z 0

01.09.26.0004.01

cotHzL � -ä sn
Π ä

2
- ä z 1

Involving Mathieu functions

01.09.26.0005.01

cotI a zN �
CeHa, 0, zL
SeHa, 0, zL

01.09.26.0006.01

cotI a zN � -
SezHa, 0, zL
CezHa, 0, zL

Involving some elliptic-type functions

01.09.26.0007.01

cotHzL �
-z2

z
 

2

3
1 - Ã -

2

3
z; 3, 1 �; z Ï -

Π

2
,

Π

2

Representations through equivalent functions

With inverse function

01.09.27.0001.01

cotIcot-1HzLM � z

01.09.27.0002.01

cotIn cot-1HzLM �
ä HHz - äLn + Hz + äLnLHz + äLn - Hz - äLn

�; n Î N+

01.09.27.0003.02

cot-1HcotHzLL � z �; -
Π

2
< ReHzL <

Π

2
ë ReHzL � -

Π

2
í ImHzL < 0 ë ReHzL �

Π

2
í ImHzL ³ 0
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01.09.27.0085.01

cot-1HcotHzLL � z + Π �; -
3 Π

2
< ReHzL < -

Π

2
ë ReHzL � -

3 Π

2
í ImHzL < 0 ë ReHzL � -

Π

2
í ImHzL ³ 0

01.09.27.0086.01

cot-1HcotHzLL � z - Π �; Π

2
< ReHzL <

3 Π

2
ë ReHzL �

Π

2
í ImHzL < 0 ë ReHzL �

3 Π

2
í ImHzL ³ 0

01.09.27.0087.01

cot-1HcotHzLL � z - Π k �;
k Π -

Π

2
< ReHzL < Π k +

Π

2
ë ReHzL � k Π -

Π

2
í ImHzL < 0 ë ReHzL � Π k +

Π

2
í ImHzL ³ 0 í k Î Z

01.09.27.0004.01

cot-1HcotHzLL � z + Π
1

2
-

ReHzL
Π

-
1

2
Π 1 + H-1Lf ReHzL

Π
+

1

2
v+f-

ReHzL
Π

-
1

2
v

ΘH-ImHzLL �; z

Π
-

1

2
Ï Z

01.09.27.0088.01

cot-1HcotHzLL �
z - Π f 2 ReHzL-Π

2 Π
v 2 ReHzL+Π

2 Π
Î Z í ImHzL ³ 0

z - Π f 2 ReHzL+Π

2 Π
v True

With related functions

Involving exp

01.09.27.0005.01

cotHzL �
ä Iãä z + ã-ä zM

ãä z - ã-ä z

01.09.27.0006.01

cotHzL �
2 ä

ã2 ä z - 1
+ ä

Involving sin

01.09.27.0007.01

cotHzL �
sinI Π

2
- zM

sinHzL
01.09.27.0008.01

cotHzL �
sinI Π

2
+ zM

sinHzL
01.09.27.0009.01

cotHzL �
-z2

z
 

sin2HzL - 1

sinHzL �; 0 < ReHzL < Π

01.09.27.0010.01

cotHzL �
1 - sin2HzL

sinHzL �;  ReHzL¤ <
Π

2
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01.09.27.0011.01

cotHzL �
1 - sin2HzL

sinHzL  H-1Lf 1

2
-

ReHzL
Π

v
1 - 1 + H-1Lf ReHzL

Π
-

1

2
v+f 1

2
-

ReHzL
Π

v
ΘHImHzLL

01.09.27.0012.01

cot2HzL �
1 - sin2HzL

sin2HzL
Involving cos

01.09.27.0013.01

cotHzL �
cosHzL

cosI Π

2
- zM

01.09.27.0014.01

cotHzL � -
cosHzL

cosI Π

2
+ zM

01.09.27.0015.01

cotHzL �
-z2

z
 

cosHzL
cos2HzL - 1

�;  ReHzL¤ <
Π

2

01.09.27.0016.01

cotHzL �
z2

z
 

cosHzL
1 - cos2HzL �;  ReHzL¤ < Π

01.09.27.0017.01

cotHzL �
cosHzL

1 - cos2HzL �; 0 < ReHzL < Π

01.09.27.0018.01

cotHzL �
cosHzL

1 - cos2HzL  H-1Lf ReHzL
Π

v
1 - H-1Lf ReHzL

Π
v+f-

ReHzL
Π

v
+ 1 ΘH-ImHzLL

01.09.27.0019.01

cot2HzL �
cos2HzL

1 - cos2HzL
Involving tan

01.09.27.0020.01

cotHzL � tan
Π

2
- z

01.09.27.0021.01

cotHzL � -tan z +
Π

2

01.09.27.0022.01

cotHzL � -tan z -
Π

2
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01.09.27.0023.01

cotHzL �
1

tanHzL
01.09.27.0024.01

cotHzL �
1 - tan2I z

2
M

2 tanI z

2
M

01.09.27.0025.01

cot
Π

2
+ z � -tanHzL

01.09.27.0026.01

cot
Π

2
- z � tanHzL

01.09.27.0027.01

cotHzL � tanHzL +
2

tanH2 zL
Involving csc

01.09.27.0028.01

cotHzL �
cscHzL

cscI Π

2
- zM

01.09.27.0029.01

cotHzL �
cscHzL

cscI Π

2
+ zM

01.09.27.0030.01

cotHzL � ãä z cscHzL - ä

01.09.27.0031.01

cotHzL � ã-ä z cscHzL + ä

01.09.27.0032.01

cotHzL �
-z2

z
 1 - csc2HzL �; ImHzL ¹ 0

01.09.27.0033.01

cotHzL � csc2HzL - 1 �; 0 < ReHzL <
Π

2

01.09.27.0034.01

cotHzL � z
1

z2
 csc2HzL - 1 �;  ReHzL¤ <

Π

2

01.09.27.0035.01

cotHzL � csc2HzL - 1  H-1Lf 2 ReHzL
Π

v
1 - 1 + H-1Lf ReHzL

Π
v+f-

ReHzL
Π

v
ΘHImHzLL 1 - 1 + H-1Lf ReHzL

Π
+

1

2
v+f-

ReHzL
Π

-
1

2
v

ΘH-ImHzLL
01.09.27.0036.01

cot2HzL � csc2HzL - 1

http://functions.wolfram.com 93



Involving sec

01.09.27.0037.01

cotHzL �
secI Π

2
- zM

secHzL
01.09.27.0038.01

cotHzL � -
secI Π

2
+ zM

secHzL
01.09.27.0039.01

cotHzL � ãä z sec
Π

2
- z - ä

01.09.27.0040.01

cotHzL � ã-ä z sec
Π

2
- z + ä

01.09.27.0041.01

cotHzL �
-z2

z
 

1

1 - sec2HzL �; ImHzL ¹ 0

01.09.27.0042.01

cotHzL �
1

sec2HzL - 1

�; 0 < ReHzL <
Π

2

01.09.27.0043.01

cotHzL �
z2

z
 

1

sec2HzL - 1

�;  ReHzL¤ <
Π

2

01.09.27.0044.01

cotHzL �
1

sec2HzL - 1

 H-1Lf 2 ReHzL
Π

v
1 - 1 + H-1Lf ReHzL

Π
v+f-

ReHzL
Π

v
ΘH-ImHzLL 1 - 1 + H-1Lf ReHzL

Π
+

1

2
v+f-

ReHzL
Π

-
1

2
v

ΘHImHzLL
01.09.27.0045.01

cot2HzL �
1

sec2HzL - 1

01.09.27.0046.01

cot2HzL � sec2
Π

2
- z - 1

Involving sinh

01.09.27.0047.01

cotHzL �
sinhJ ä Π

2
- ä zN

sinhHä zL
01.09.27.0048.01

cotHzL �
sinhJ ä Π

2
+ ä zN

sinhHä zL

http://functions.wolfram.com 94



01.09.27.0049.01

cotHzL �
ä sinh2Hä zL + 1

sinhHä zL �;  ReHzL¤ <
Π

2

01.09.27.0050.01

cotHzL �
ä 1 + sinh2Hä zL

sinhHä zL  H-1Lf 1

2
-

ReHzL
Π

v
1 - 1 + H-1Lf ReHzL

Π
-

1

2
v+f 1

2
-

ReHzL
Π

v
ΘHImHzLL

01.09.27.0051.01

cot2HzL � -
sinh2Hä zL + 1

sinh2Hä zL
Involving cosh

01.09.27.0052.01

cotHzL �
coshHä zL

coshJ ä Π

2
- ä zN

01.09.27.0053.01

cotHzL � -
coshHä zL

coshJ ä Π

2
+ ä zN

01.09.27.0054.01

cotHzL �
-z2

z
 

coshHä zL
cosh2Hä zL - 1

�;  ReHzL¤ <
Π

2

01.09.27.0055.01

cotHzL �
z2

z
 

coshHä zL
1 - cosh2Hä zL �;  ReHzL¤ < Π

01.09.27.0056.01

cotHzL �
coshHä zL

1 - cosh2Hä zL �; 0 < ReHzL < Π

01.09.27.0057.01

cotHzL � -
coshHä zL

1 - cosh2Hä zL H-1Lf-
ReHzL

Π
v

1 - 1 + H-1Lf ReHzL
Π

v+f-
ReHzL

Π
v

ΘHImHzLL
01.09.27.0058.01

cot2HzL �
cosh2Hä zL

1 - cosh2Hä zL
Involving tanh

01.09.27.0059.01

cotHzL � -ä tanh
Π ä

2
- ä z
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01.09.27.0060.01

cotHzL � ä tanh
Π ä

2
+ ä z

01.09.27.0061.01

cotHzL �
ä

tanhHä zL
Involving coth

01.09.27.0062.01

cotHzL � ä cothHä zL
01.09.27.0063.01

cotHä zL � -ä cothHzL
Involving csch

01.09.27.0064.01

cotHzL �
cschHä zL

cschJ Π ä

2
- ä zN

01.09.27.0065.01

cotHzL �
cschHä zL

cschJ Π ä

2
+ ä zN

01.09.27.0066.01

cotHzL � ä ãä z cschHä zL - ä

01.09.27.0067.01

cotHzL � ä ã-ä z cschHä zL + ä

01.09.27.0068.01

cotHzL �
-z2

z
 1 + csch2Hä zL �; ImHzL ¹ 0

01.09.27.0069.01

cotHzL � -csch2Hä zL - 1 �; 0 < ReHzL <
Π

2

01.09.27.0070.01

cotHzL � z
1

z2
 csch2Hä zL - 1 �;  ReHzL¤ <

Π

2

01.09.27.0071.01

cotHzL � -csch2Hä zL - 1  H-1Lf 2 ReHzL
Π

v
1 - 1 + H-1Lf ReHzL

Π
v+f-

ReHzL
Π

v
ΘHImHzLL 1 - 1 + H-1Lf ReHzL

Π
+

1

2
v+f-

ReHzL
Π

-
1

2
v

ΘH-ImHzLL
01.09.27.0072.01

cot2HzL � -csch2Hä zL - 1

Involving sech
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01.09.27.0073.01

cotHzL �
sechJ Π ä

2
- ä zN

sechHä zL
01.09.27.0074.01

cotHzL � -
sechJ Π ä

2
+ ä zN

sechHä zL
01.09.27.0075.01

cotHzL � ãä z sech
Π ä

2
- ä z - ä

01.09.27.0076.01

cotHzL � ã-ä z sech
Π ä

2
- ä z + ä

01.09.27.0077.01

cotHzL �
-z2

z
 

1

1 - sech2Hä zL �; ImHzL ¹ 0

01.09.27.0078.01

cotHzL �
1

sech2Hä zL - 1

�; 0 < ReHzL <
Π

2

01.09.27.0079.01

cotHzL �
z2

z
 

1

sech2Hä zL - 1

�;  ReHzL¤ <
Π

2

01.09.27.0080.01

cotHzL �
1

sech2Hä zL - 1

 H-1Lf 2 ReHzL
Π

v
1 - 1 + H-1Lf ReHzL

Π
v+f-

ReHzL
Π

v
ΘH-ImHzLL 1 - 1 + H-1Lf ReHzL

Π
+

1

2
v+f-

ReHzL
Π

-
1

2
v

ΘHImHzLL
01.09.27.0081.01

cot2HzL �
1

sech2Hä zL - 1

01.09.27.0082.01

cot2HzL � sech2
Π ä

2
- ä z - 1

Involving trigonometric and hyperbolic functions

01.09.27.0083.01

cotHzL �
cosHzL
sinHzL

01.09.27.0084.01

cotHzL + tanHzL � 2 cscH2 zL
Inequalities
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01.09.29.0001.01

cotHxL <
1

x
�; 0 < x < Π ß x Î R

Zeros
01.09.30.0001.01

cotHzL � 0 �; z � Π k +
1

2
í k Î Z

Theorems

Hilbert cotangent transformation

f
`
 HyL �

1

2 Π
 à
0

2 Π

f  HxL cot K y - x

2
O â x � f  HxL �

1

2 Π
 à
0

2 Π

f
`
 HyL cot K y - x

2
O â y + à

0

2 Π

f  HxL â x.

Poisson formula

The value f Ir ãä ΦM of an analytic function f HzL can be expressed through the values of f HzL along the circle r ãä J by 

f Ir ãä ΦM � f H0L -
ä

2 Π
 P à

0

2 Π

f Ir ãä JM cot
J - Φ

2
 â J.

Other information

Value properties

01.09.33.0001.01Hx Î Q ì cotHx °L Î QL Þ cotHxL � 0 Þ cotHxL � -1 Þ cotHxL � 1

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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