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QUESTION ONE (30 MARKS)

(a) Ifzy and z; are any two complex numbers, show that
(@) [z + 22| < || + |z
(i) |z1 — 22| 2 |z4| — |z3| [6 Marks]
(b) Evaluate the integral
z
k T T
whereCisthedmlz!zl=2dmibedinthepositivem. [5 Marks]

L ()] If f(z) and g(z) are analytic in a domain D and continuous on the
boundarycurveC,showthatf(z)ag(z)forallzeD. [2 marks]

(d) Find the value of the integral

144
fo (x—y+ixt)dz
alongthemla:dsﬁomz=0toz-landthmalongalineparaneuoﬂzc

imaginary axis from z w 1toz = 1 44, [5 marks]
(e) Showﬂ\atananalyﬁcfnncﬁonwhichisnotidmﬂmuymomhaveaﬂy
isolated zeros, [5 marks]

(f) The function f(z) has a double pole at z = 0 with residue 2, a simple pole
atz=1 withmiduez,lsanalydcatallod\erﬁnitepoinbof&nephneand
is bounded on [z] — . Also f(2) = 5and f(~1) = 2. Find f(z). [7 marks]

QUESTION TWO (20 MARKS)

Evaluate, using the calculus of residues:
@ fo e (0<a<1) [10 Marks]
® [ iy [10 Marks]

QUESTION THREE (20 MARKS)

(a) Let[(z)beanalyﬁclnasimplyommecteddomainbbmmdgdbya
rectifiable Jordan arc C and be continuous on C. Show that

f(z)=%fcwﬂ—ﬂdw foraliz € D.

[10 marks]



(b) In part (a) above, show that the derivative function f'(z) is analytic in D.

[10 Marks]
QUESTION FOUR (20 MARKS)
(a) If f(z) is analytic in the doubly connected region D defined by
p<|z—a]<R.
Show that f(z) can be expressed in a Laurentz series
D)= Y anz—an)

where a,’s are constants. [10 Marks]

(b) Find the Taylor’s and Laurent’s series which represent the function
1
z(z2 -3z +2)
when
Ho<|zl<1
(ii) when1 < |z] <2
(iii) when |z| > 2.
[10 Marks]
QUESTION FIVE (20 MARKS)

(2) Show (using Liouville’s theorem) that every polynomial of degree > 1 has

at least one zero. [10 Marks]
(b) Explain the norm: z = g is an isolated removable singularity of a function

f(z). [3 marks]

() lfz—alsanmohtedsmgmantyoff(z) and if | f(z)| is bounded on some

deleted neighbourhood of a, show that a is a removable singularity. [7
marks]



