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Part1 #6

Consider f(z)
=

2+1)

f has isolated singularities to
at0, i,

- i I
Let's look atZo =0.

Letz= D*(0;1).

Then,

-
Eln

Letg(z) =.
We have

that

=
2+

4 is analytic at Zo
=0



and 9(0) == 1 F0.

So the theorem from Monday
says

thatzo =0 is a pole
oforder 3 and

ResIfi0l==0)2!
We have

q((z) =122)
- z2- zz + 1

=

2

And

q((z) =(
12- 2/741))-1)

(z2+1)Y



So,

-(4) =(((0)(1) = -2
I

Thus,

Res(f;0l =I == =d

Let'sdouble check this by finding

the Laurentseries in D*(0j1
M

Let ze D*(0;1) iThen, Oc1EK1,

And,

f(z) =1



Est
=> (1 +z).1- 2+2Y -z...)

Iiftutat...=(1 +z)(s
- 2 +z -z+.)

WKl
=

- E +z - zt ...
1zI < 112)

+ iz - 1 +z- z"+r

#t
1 -1

- 1 +z +z2-z
=I +z2E - 2"fo..

↑
I



-
So, Res(fi0l =-1.

itZo =8
-
D*ijl

f(z) =2z+1)
Letz = D*(i;1)

Then,

-

i
z +1

f(z) =-+ i)(z- i)

S I --z-t I
=

(z - i) =(z - z0)



Letq(z) =-l
=>( z +i)

4 is analytic ati

i +1
and gli) =-FO

- i(2i)

So, the theorem says that

f has a pole oforder I

at zo
=i und

-(i)
-WilRes(f; i) =#

ll! 0!

=ei)=



Theorem:(on simple poles)
-

Suppose -has
an isolated

singularityat
Zo.

Men, zo is a
simple pole of

f

iff lim (z-z0)f(E)
exists

z -Zr

and is
non-zero.

ifZo is a simple
Moreover,

pole then

Res(fiz) =lim (z-zo)f(E)
z -Zo



:Letf(z) =2) and z=0

Zo =0 is an isolated singularity.

Andin z.=icos(E
250 P =cos(0)
(z - z0)

=> I F0

So, we have a simple pole and

ResIfi0l=1.

⑮Icheck.

If Z F0, then



(2) =1 - 2 +-it.]
S①

- - ...
S=of order t
Res(f;0)

=1



Trem:Let g and h be

analytic atZ0.

Suppose g(zo) F0,
h(z0) =0,

hi(zo) FO.

Men, f(z)=E!
has a

simple pole at
zo and

Res(f;z0)=

Netf(z) = +4

Where are thesingularities

off?



When 2+ 4 =0.
- 4

Solving:

zY = - 4 =Yeti*4
rots:yy(+*)i

180
Ek =4 e

k=0, 1,2,3 reseZr =rei
3i

z,
=e l

z=
2 e
Si t -- -

-e
W

~
I

E

z, =e-In
rie



>50 =cos(O) + isinCol

z
=k(cos(t) + isin())

=(E +i)
= Iti

z,
=k(cs() +isin()) =r[-+i

=- Iti

zz = -1
-i

Iti

zz = 1 - i :-
-- -

You can verifythese are
all

simple poles and find the
residues

Let's check for one
of them.

Let's check outZo
=Iti.



f(z) =y=
Then,

g(1ti)
=1ti F0 #423

h(1+i)
=0 I

hi)lti)
=4 (H =0 S

g and h one analytic everywhere

and so one analytic atHi.

The theorem says we
have a simple

pole and

Res(f;ltil-!=
-it


