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Isol. ted |n6uia'"r|'ty of f(z) if 2 =

“without further singularities of f(Z)
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= Using Laurent Serles at 1solated s1ngula1ty Z=a:
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Za (z—a)" Za (z—a)" +Z NN
n_—oo (Z a) \*\ S
(Analytic part) (Principal part) )

i. If principal part is zero: z = a is removable singularity .

il. If principal part contains m terms : z = a is pole of order m .
If m =1, z=ais simple pole.

ili. If principal part contains infinite terms : z = a is essential
singularity.
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Summéfy:

Z = Zp

Laurent Series for 0 < |z — zg| < R

Removable singularity

ag +ai(z — zg) +as(z — 2)* + -+
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Simple pole —lh + ag+a1(z — 20) + az(z — Eﬂ)g o
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mth-order Zem 3
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Z=ais an mth-orderzer if: f(z) .. (— a) (p()
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o Z= a |s/an mth-order pole |f f(z): (P(Z)

( 9(z): analytic and p(a) # 0)
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‘Residue

“* Residue of f(z) atz = - 2, ertten [Resf(z),

Resi{f (z) a} a_, of Laurent ers
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eExample: Expand f(z) = m to Laurent Serles n nelborhood of Z= 1

f(z) = ~1/2 . 1

(z-12  (z-1) 8 16
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** Residue of f(z) at removable point is always 0 .
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Calculate oml“ ﬁ
Res{f(z), ZO} = hm {f(z)(z ZO)}
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o1 f2)=2% then: Res{f(z),zo}: ( o) £
Q(z) Q (Zo)
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Resi{t(z),z,} =

" .__I-." = 0
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ReS|due Theore il
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If f(z) = analytic on and W1th1n C, except at a ﬁmte number of
singular points z,, z,, ..., Z, Wlthln C, we have.

k=1
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