
MTH 317/617
Homework #9

Due Date: December 1. 2023

Problems for Everyone

1. Let f be analytic except at an isolated singu]aritv z0 and suppose that the Laurent series for
about Do is given by

f(z) Zii(z — zo?.

Show’ that the coefficients (lj are given by

— 1 [ f(z) d

where F is aiiy closed contour containing Do.

2. Prove that if J has a simple pole at Do then

fles(f; Do) = [itu (z —

:—4zcj

Let f( z) = P(z t). where the functions P( .t) am[ Q( z) are both analytic at z0, aiLd Q has
a siniple zero at to, while P(zo) 0. Prove that

N
Bestf: Do) =

L’ j)

that if f has a pole of order ni at to. t ileti

1 d”’1Res(f: to) hin
-

[(z — z0y”f(z).
z_*to (in — 1). dz

Suppose that f is analytic and has a zero of oruer in at the point Do. Show- that tite function
g(z) f’(z)/f(z) has a simple pole at Do with

ResL; z) = in.
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etennine all of the isolated singularities of each of the followhig functions and compute the
residue at each singularity.

(a) f(z)
=

h
2±1

— 2
— 3 + 2

[“N 1+ez 2çjJf(z)
= z2 +

1
siu(z2)() z(z+1)
1—cos(z)

z sin(z)

f(z) =sin(_)

QlExa1nate the following contour integrals

f’Nf 22+32_i

zz2 — 3)
(12

sin(z)1

(c) / z tan(z)dz

(d) f dz

+ z2) 1z

cos (4) e’dz
.1:1=1 z2(cz

—

\?rify each of the following integrals by writing the integral as a contour integral in the
complex plane:

2ff 2
(a) f 2+sin(O)40

2n

__________

(h) j -5 + 2 cos(9)
dO

(c) J , dO =
1

-—

snr(O)
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