
 

Comp y of Shankar ch 6
The derivative of f.cz art 2 is defined
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Consider f as 2D function
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exists Cauchy Riemann holds

If dfqz exists on some open region R ofQ say

f is analytic en R
If f is analytic in open neighborhoodofZ then analytreatz
If R Q say f is entire
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Analytic functions only depend on Z not

General function of 2 variables Cxy
f x y

can change variables to complex coordinates Cz

2 Xt Ey x 12 2 7 2
z X Ey y Cz ZXzi

z

ego fGay XZ y2 G 2 54 t Cz E 14

162 2 2
2

This depends on z o so should write

fCz ICE 1 not analytic

Analytic functions don't depend on z ifwritten cuz coordinates
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Computation of f G ddIz

If f.cz has series representation Luz it satisfies CR

and can be differentiated using
standard rules
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Generally if you can write f using elementary functionsof z
addition multiplication roots expetc 7 and no s can

use standard derivative roles



Singularitresofanalyticfunction
Most analytic functions are not entire

fingularities are isolated pounts where f is not analytic
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If fcz has an isolated singularity at Zo but
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then f has a simple pole with residue R
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Higherorderpolest
has nth order pole Zo if Lem G Zo f z is finite
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Essentralsingularities

f has essential sing Zo if f has a pole but

arbitrarily high powersof n fact to make f finite
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Brauch Pocuts

FEE has a branch point Zo if on encircling Zo

f goes to a different value
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Multivalued functions and Branches

Many curpostaut functions become multivalued when extended toQ
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e Two square roots of Z

for real numbers Ct35 9 so not a surprise

But we need to be careful how we

e042 choose which branch of squareroots
we mean by FE or z

Typically use principal branch defined so that

FE is real and positive for 2 real and positive
and smooth everywhere except on branch cut along

negative real axis where TE jumps
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Logarithm has infinitelymany branches b c ei0 is periodic
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