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RESIDUES and APPLICATIONS
in SERIES SUMMATION
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The Residue Theorem can often be used to sum various types of series.

The following results are valid under some restrictions on f(z), which more often

than not are satisfied when the series converges.
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Question 1

f2) =222 ze T

(a+2)

By integrating f (z) over a suitable contour T", show that
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Question 2
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Tcotmz
(3z+1)(2z+1)

, ze C.

By integrating f(z) over a suitable contour I", show that

1 /4

Gr+1)(2r+1) 3.
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Question 3

f(z)_ﬂ'cotﬂ'z cC.

- 9 Z
47% -1

By integrating f'(z) over a suitable contour I', show that

proof
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Question 4

f2) =255 zeC.
Z

By integrating f'(z) over a suitable contour I', show that

1_z
P26
r=1

TRoOF THAT (1 18 Booys

N THE SpoflE (oQ00R WITH YeeTiets (aak )GLET)  n=\2dy .
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Question 5

f(z)=—7[coim, ze C.
z

By integrating f'(z) over a suitable contour I', show that

1_z
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proof

TRoOF THAT (1 18 Booys

N THE SpoflE (oQ00R WITH YeeTiets (aak )GLET)  n=\2dy .
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Question 6

By integrating f(z) over a suitable contour I, show that

241

r=1
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Question 7

T cosec T
f(2)=="5"

5 , ze C«

(a+2)

By integrating f (z) over a suitable contour T", show that
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Question 8

£(2)
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TCOSeCT?
(2z+1)(3z+1)

, ze C.

By integrating f(z) over a suitable contour I", show that

(=1’

(2r+l)(3r+1)
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Question 9

T cosec T
f(R)=="F—

, ze C«
47% -1

By integrating f'(z) over a suitable contour I', show that
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proof
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Question 10

T cosec T
f(2)="F—

2
Z

, ze C«

By integrating f'(z) over a suitable contour I', show that

proof
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Question 11

T cosec T
f(2)="—F—

4
Z

, ze C«

By integrating f'(z) over a suitable contour I', show that
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Question 12

f(z):xtanfrz C

4 ’
<

By integrating f'(z) over a suitable contour I', show that
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Question 13

=—= zeC.

By integrating f'(z) over a suitable contour I', show that

RV

(2r+1) 32

r=0

b

proof |
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