
MTH 317/6r
Homework #10

Due Date: November 18. 2022

1 Problems for Everyone

1. Find the Laurent series for the function f(z)
= 2

in each of the following domains.

(a) 0< < I

(b) Iz > 1

(c) 0< It + ii < 1

(d) 1<Iz+1I

2 2. Find the Laurent series for the foihaving ftinct ions in tile indicated domains

sitl’’ —1

(a) f(z)
=

7) in It! C’

(h) JL) 4)
< Iz — I <1

(c) f(z) 2Ms(’) in fzi >0

e’ /z
(d) f(z)

= z2
—

in IzI > 1.

Recall, that for a function f(z) with an [solated singularity located at 2 = 20, the residue
‘— at 20 is the coetficient of 1/(z — 20) in the Laurent series of f(z) about 20. Determine all of

the isolated singularities of each of the following functions and compute the residue at each
singularity.

1+z
ta) -

[km 1+z
b)
22_22+2

r1+e 2(J)
siL[(Oj

+ 1)
1 — (05(2)

(e)

IfN1
ji sin(z)

1



(g) exp(z +

h
cotfrz)

Evaluate the following contour integrals

L=
sin(z)

tan(z)dz

(d) / -1-dz

(e) /4(-_’+2)d

(1) / UOS(_)CdZ

z2V- )d

\Terifv cacTi of the following integrals

1 271
2 + sin(O)

fN 2r

__________

+ 2nis(8)10 =

(c) 1
J—r 1 + sin (0)

Verify each of the following integrals. You must show that the coutribution along am- circular
arc in the complex plane yields 0 in the limit as the radius of the arc goes to infinity.

(a)
1 ±r1 7
Qr2 + Ifli2 + 4)df =

+ T2 +
1di =

9
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