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Question 1

f()=25", zeC.

Find the residue of the pole of f(z).

[ [ ]res(z=0)=1
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Question 2

f(z)=e‘z7, zeC.

Find the residue of the pole of f(z).
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Question 3

flz ,
22—2z+1
Find the residue of the pole of f(z).
Question 4
2z+1
2°=z-2

Find the residue of each of the two poles of f(z).
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res(z =2)=% , |res(z=-1) =%
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Question 5

Find the residue of each of the two poles of f(z).

[ [res(e=1d)=-

res(z =2)=%
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Question 6

iz

1—
f(z)=—5—.zeC.
<

a) Find the first four terms in the Laurent expansion of f (z) and hence state the

residue of the pole of f(z).

b) Determine the residue of the pole of f(z) by an alternative method

I:l, res(zzO)z%
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Question 7

Find the residue of each of the three poles of f(z).

—

[\

res(2=0)=2|, |res(z==1+i) =L (-1+3i)|, |res(z =—1-i) ==L (1+3i)

Question 8

Find the residue of the pole of f(z).
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Question 9

Find the residue of each of the three poles of f(z).

res(z=2i)=%(7+i) , res(zz—Zi)zLU—i) , res(zz—l):—ﬂ

Question 10

f(z)= , ze C.

e‘—1

Find the residue of the pole of f(z), at the origin.

res(z=0)=1
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Question 11

f(Z)E < 2,zeC.

(322—10iz—3)

Find the residue of each of the two poles of f(z).

res(z=3i)=% , }"es(zz%i):_—
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Question 12

t th
f(z)ECO z cothz

, ze C.
3
Z

Find the residue of the pole of f(z) at z=0.

[ 1 |res(z=0)
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Question 13

Find the residue of each of the three poles of f(z).
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Question 14

4
= , C.
/) 22 (1-2i) +6zi—(1+2i) <

Find the residue of each of the two poles of f(z).

res(z=2-1) =i, |res(z=1(2-1)) ==
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Question 15

Zekz
f(z)==—,2eC, keR, k>0.
7 +1

Show that the sum of the residues of the four poles of f(z), is
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LAURENT
SERIES
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Question 1

Determine a Laurent series for
1
f(z)=—,
z

which is valid in the infinite annulus |z - 1| >1.
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Question 2

Determine a Laurent series for

eZz

flz =T3¢
(2) )

about its singularity, and hence state the residue of f (z) about its singularity.
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Question 3

Determine a Laurent series for

£(e)=(z+2)sin| L5 .

about z=2.
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Question 4
Determine a Laurent series for

which is valid in the punctured disc 0 < |z - 1| <2.
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Question 5

Determine a Laurent series for

which is valid for |z| >4,
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Question 6
Determine a Laurent series for

_5z+31

f(z2) eai)’

which is valid in the annulus 1< |z —i| <2.
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Question 7

Determine a Laurent series for

e

which is valid in ...

a) ... the annulus 1<|z—2| <4,

b) ... 1in the region for which |z - 2| >4 .
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Question 1

The complex number z=c+acos@+ibsin@, 0<O<2rx, traces a closed contour C,
where a, b and c are positive real numbers with a >c .

By considering

C
show that
2 0 )
a+c2csos . g0 = 2%
o (c+acos@)” +(bsind) b

proof
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