Simple Pole

f(z)= Z+31 , f(z) has a simple pole at z=—3.
Z+
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f(z)zm f(z) has simple poles at z=—3 and z=4.
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f(z)=( Z2+ 2 f(z) has simple poles at z=—2 and z=2.
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f(z)z( Z2+ 2 f(z) has simple poles at z=2i and z=2i.
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f(Z)Zﬁ f(z) has simple poles at z=1+2i, z=1-2i
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Multiple Pole
+1
f(z)= (ZZ+4)2 f(z) has a multiple pole at z=—4
+1
f(z)= z f(z) has a multiple pole at z=—4

(z+4)*(2-3)
and a simple pole at z=3
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flz)= (z+4)Y(2-3)

f(z) has a multiple pole at z=—4

and a simple pole atz=3

Residue: Residues are defined for poles.
If f(z) has a simple pole at z=a then residue at z=a is

Res(z=a)=]1m(z-a)f(2)

Z—a

Example

f(z)=

Z+5
(z-4)(z+2)z-3)

f(z) has 3 poles, and 3 residues at z=4, z=-2, z=3

Residue at z=4 is
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Res(z=4)=1imZz-Hf @)=1imz—4
eS(Z ) lzl_I)}le ) (Z) 121_1)}/{2 )(2—4)(2—3)(Z+2)

Z+5 445
(2-3)(z+2) (4-3)(4+2)

. 9
=lim o

z—4

Residue at z=-2 is

Res(z=-2) =|imz-)f2=1imz+2)
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Residue at z=3 is

Res(z=3) = im(z-3)f(@)
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If f(z) has a fractional form f (z) = Q) then
q(2)
. p(2)
Res(z=a)=
lim'g )
Example
22 +12 2z +12 22 +12

224+22+2 [2-(1+Dz—(-1-D)] (z+1-i)z+1+0)

p(2)=2z+12, q(z)zzz+2 z+2, q’(2)=2z+2

P(z) 2z+12 2(-1+i)+12
q(z) 2z+2 2(-1+i)+2

Res(z=-1+1)= I1m

Z—>—1+i

=1-51

p(z) 2z+12 2(-1-i)+12
q'(z) 2z+2 2(-1-i)+2

Res(z=—1-i)= ]j

z—>—1-i

=1+5i



