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Most important case ry = 0: isolated singularity at z.

If f is analytic on Dr(2o) \ {20}, then f(2) = > ax(z — zo),

k=—0o0

o
e ) ax(z— )" converges on Dp(2) and is analytic there,
k=0

1
o > a(z— z)* converges on C\ {2} and is analytic there.

k=—o0

1
The principal part is Z ak(z — zo)¥

k=—o00
e Removable singularity: principal part = 0.
e Poleorderm: a_ ,m#0, a, =0 if k< —m,

e Essential singularity: ax # 0 infinitely many k.



o f(z)=sin(1): analyticon 0 < |z| < cc.

1
s 2j+1 ——, k< -1, odd
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sin(1) Z | ax = ¢ (=K)!
21+1) ( ) { 0, otherwise
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o f(z)= o analyticon 0 < |z| < 1.
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e Using the Partial Fraction Decomposition:
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z
: analyticon 0 < |z — 1] < oc.
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(z—-1)2"
When of the form —(2)__ . expand f(z Za(z z0).
(z—2z0)™ !

Trick: @2 = ez D+ — gl @1 = Z; z—
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: analyticon 0 < |z — 2| < oc.
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More complicated examples: denominator not a power

o . analyticon 0 < |z| < 2.

e? —1
e’ —1
Let g(z) = z 27 0, so g(0) #0.
1, z=0
1 11 1
-1 792 need to Taylor expand 9@ about z = 0:
Lol 90, 12008 g0y, ’
9(2) 9(0) 9(0)>" " 2% g(0)*  g(0)




More complicated examples: denominator not a power

1 .
=7 analyticon 0 < |z| < 2.

Manipulation of power series to find first few terms:
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e Fortermsupto a;z: needonlyj <2, ignore --- terms,
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