# 50047
Given:
sin(zl)
f(7) = -
(2) >

1) Find the singularities of f, and all possible annulus centered at each singularity
2) Find the laurent series of f in each annulus

3) classify each singularity

4) compute the residue of at each singular point

Solution:

1) singularities is those points wherever a function is analytical, so we obtain
z=0 isolated singularity

Z=rx isolated singularity

Z=00 singularity

2) the Laurent series in each annulus is

. (_1)n 2n+1
2 z :
_ n=0 (2n +1)| _ E . (_1) 2n
)= 27 _2§(2n+1)!z
3) classifying of each singularity
a)z=0
sin(—2)

lim——Z2=Z - = z=0 simple pole
70 27

b) z=x

sin(
. _ 1 . = . . .
lim——2—% - —sin(=) 3 — Z=s substantially singularity
17 21 2r 0

C) Z=00
sin(—~)
!im# =0 N Z=00  removable singularity

4) the residue at each singular point
a)z=0

) 1
f(2)=I L f(z) =] M 1
Resf(z)=Ilim(z-0)-f(2)=limz- —&—*— = —sin(——
e (2) HO( ) - f(2) im 27 5 (”)



b) z=x
Resf(z)=c,=0 because z=r7 substantially singularity
C) Z=00
1. .1
Res f(z) = —(Reos f(z)+Resf(z)) = —Esm(——)
7= 7= =1 T
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