
 

Cauchy Gour sat

If f is analytic on and
interior to a simple closed
contour 8 then

Syf A dz 0
What can we say

when f is not always
analytic interior 108
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Cauchy Goursat does
not apply

Recally If f is analytic

at 2 o then f is

analytic in a NBHD
of Zo If f is not

analytic at 2 o but f
is analytic at some pt
in every NBHD of to

then f has a

singularity at 2 o



DeftAnisolatedsingularitroff is a singularity
Zo such that for some
E o f is analytic
in z 0L Iz zok E3 but

f is not analytic at 2 o
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Not andytic at z i

but f is analytic in
some punctured NBHD of
i and some punctured

NBHD of 2 i

i
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The principal branch

LogG of log G has



a singularity at E 0

but not an isolated
singularity

Suppose we have fCz
which has an isolated
singularity at Zo Let
R2 70 and consider



the Laurent expansion
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Let 8 be a positively
oriented simple closed curve

in A Then

an i ftp y
dz
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When n I we have



9 Syf dz

Def We call a the
residue of f at 2 o

Consider

Size e dz

Note that
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Hence the integral equals
ti 13
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cosfzt E.EE za
Z O

Coefficient of Lz is

0 so

cos dz
O

more examples
on my website

Thin Cauchisheroeresnidue



Let 8 be a simple closed
curve fpositively oriented
If f is analytic on 8
and f is analytic interior

to 8 except at isolated
singularities 2 s 2 as s Zn

then n

Sjfa dz 2riI Res
FA

k Z Zk

where P
z
fA is the

residue of f at Zk



Pff Next time


