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The figures in the right-hand margin indicate full marks.
Candidates are required to give their answers in their own words as far as practicable.

1. Answer any FOUR questions from the following: 4x2:48

a) Is the function u = Zxy + 3xy2 - 2y3 harmonic? Justify your answer.

b) Examine u,hether the fbllowing statement is true or talse with proper

justification: sin (z) is bounded in complex plane

c) Examine whether the following statement is true or talse with proper

iustification: The zeros oi sin (1) are z = * <n a Z) and each zero is

isolated"

d) Suppose that D is a domain and / e H(D) vanishes throughout any

neighborhood of a point in D. Shorv that f (z) = 0 in D.

e) Suppose @ is analytic at z6 r.vith QQ) + 0, g has a pole of order two at 20.

Prove that:

Resl0?)gk); zof = S'(zo)Res[(z - z)g(z); zr] + QQ)Reslg(z); zol.

1) Classify the singularity of f (z) = sinz at oo.

2. Answer any IQUB questions from the following: 4x4:16

a) Using Cauchy residue theorem, frna lrfi;, where C is any circle centered

at zero and radius less than n.
b) Construct a lirnction @ which is analytic except at the lbur distinct points

21,i = 1,2,3,4, where it has the follou'ing properties:

(i) simple pole at 21, (ii) simple zeros at 221 23, 24

(iii) simple pole at infinity. (iv) lim z-1 q1z1 = 2.
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3. Answer any

positive direction.
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c) Examine whether the following statement is true or false with
justification:

There exists an analytic function in the unit disk / such that
u 1r r 1 r 1

r \n) = f lr" * r) - -, for n > 2.

Prove that every zeros ofan analytic function /(t 0) are isolated.

Find the Taylor or Laurent series expansion of the function f =;..,
center at z = -i and region of convergence: 7 < lz + il < 2.

f) Show that a power series f,rrsarzn and the k-times derived series defined

by ln,pn(n - 7)(n - 2) ... (n - k + !)arz"-k have the same radius of
convergence.

d)

e)

a) (i) State and prove Jordan's Lemma. 5+3

(ii) Find the order of the pole of the lunction f (z) = ;, _",* at z = I.

b) (i) Classify the singularity z = 0 of the function f (z) ='tryE in terms

ofremoval, pole and essential singularity. In case z = 0 is a pole, specify the

order of pole.

(ii) Evaluate the residue of the function f (z) = *#= at z = 0.

(iii) Using part-(ii), evaluate tr1::$)=az, where C:lzl = 1 taken in

t3l

c) (i) Using the method of residue, evaluate: I:-@#r*\
(ii) State Cauchy integral formula and evaluate jr*,where C: lzl = 2.

4+4

d) (i) State Rouche's theorem. Use it find the zeros of the polynomial f ({) =
{o - 5( * 1 in the disc l{l < 1.

(ii) Find ail the Mobius transformation which transforms the half plane

lm(z) > 0 onto the unit circular disc lwl < 1. (l+2)+5
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