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RESIDUES and APPLICATIONS
iIn SERIES SUMMATION
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The Residue Theorem can often be used to sum var®types of series.

The following results are valid under some restict on f (z) which more often|
than not are satisfied when the series converges.

use - f(z)pcotpz dzwhereG, is the square with vertices €a'n+%)(ili i)

use  f(z)pcosewz dzwhereG, is the square with vertices (3m+%)(4_rli i)

use f(z)ptanpz dzwhereG, is the square with vertices af+1+i)

use f (z)pseqyz dz,where G, is the square with vertices a(ili i)
G,
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Question 1

f(z :_pcotpz, z1
(a+2)°

By integrating f (z) over a suitable contou®, show that

ﬁ = p?coseé(pa), ai
a+r
r=-¥

proof
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Question 2
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cotpz 5
p cotp 7]

(2)= (3z+1)(2z+1)°

By integrating f (z) over a suitable contou®, show that
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Question 3

pcotpz -
f(z =, A |
() 47°-1

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

N |

r=

proof

TLOOF THAT (ot Ti2: 8 Booyofd 00 THE SpAE (0000 WITY ¥eeTs (v )21 &1) =\
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Question 4

proof
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Question 5

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

1_pt
r4 90

r=

proof

ToOF THAT (T2 18 Booystd o

THE SPAE (3000 WITH WGl ek )CaIT) M=l k.
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Question 6

(2)=25%P2 5
Z2+1

By integrating f (z) over a suitable contou®, show that

1 = = L2 cosechp +2p cotp - —.
241 4 4 2
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Question 7

;)= PCosepz g
(a+2)’

By integrating f (z) over a suitable contou®, show that

(-9

e = p?cosedpa) cofpa), al

r=-¥

proof
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Question 8

= Ppcosepz .
=) (aeg ?

By integrating f (z) over a suitable contou®, show that
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Question 9

_pcosepz -
&)=

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

proof

PROOE THAT (oeeCT2 1S BooD ON THESQuAQk ©ONIOR. WY WOTICEs AT i) GrEi) =y
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Question 10

r=

proof

PROOE THAT (oeeCT2 1S BooD ON THESQuAQk ©ONIOR. WY WOTICEs AT Op) 1) =l
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Question 11

f(2)=20P2 4
z

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

r=

PROOE THAT (oeeCT2 1S BooD ON THESQuAQk ©ONIOR. WY WOTICEs AT Op) 1) =l
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Question 12

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

¥
1o
(2r +7)* 96
r=0
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Question 13

By integrating f (z) over a suitable contou®, show that

(Y _p®

3
or+1)° 3
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N

| |, [proof|
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