
ExerciseSheet 12

① Obtain the Laurent series expansions of
- 27

f(z)=t and g(z)=e in
2z-zh (2z-z2)

3

a) ** 10 ,2) = (zek ; 0<Izk2]

b) A
*

(2 ,2) = GzEk ; 0clz-21<2)

c) D = Gz4 ; (z(>2)

Solution : Notice that f'(z)= (2z-22)
-
=

2-2z
=

Ezz2)2
= g(z)

We need to find Laurent series for f
and ther differentiate to find also
Laurent saries for g.

9)=test
1z12

Therefore
nzn

- 1

f'(z) =g(z) =-=-
Both series are valid in D

* 10
, 2).







b) We again need to identity singularities "inside"
W

.
f(z)=(*+z) sin(E) has a singularity

at z= 0 since (E) is undefined

there. Now sin w = [ (-1 (2nH So-

(2n+ 1) !

z
2n
=

-

↓
+
↓Sin(E)=l 01z 6235125-

and f(z) = (z2 + z)(E - ste +- ... (
=z + 1 -E - T +

...

That is Res 10
, f) =- ty and

( +z)sin(E)dz = Eri(-5) =-
2

③ Calculate (dx
Heat Evaluate in I nee
= [-R

,
R] + Ep and ER(t) = Reit

0t[i
S

(



Solution :

2ix=cx+isinx on [R ,R]

and esmdx=0 since sin is

add

So i↳
/

(Real part of it) 10 on En
therefore(eit =e: = /

-

s has singularities at zi
of order 2.

Let's calculate Res (ii, 4) =

=
z- it (tin)

-2

=








