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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=08

a) Is the function u = 2xy + 3xy? — 2y3 harmonic? Justify your answer.

b) Examine whether the following statement is true or false with proper
justification: sin (z) is bounded in complex plane

¢) Examine whether the following statement is true or false with proper

justification: The zeros of sin G) are z = é (n € Z) and each zero is

isolated.

d) Suppose that D is a domain and f € H(D) vanishes throughout any
neighborhood of a point in D. Show that f(z) = 0in D.

e) Suppose ¢ is analytic at z, with ¢p(z,) # 0, g has a pole of order two at z.
Prove that:

Res[¢(2)g(2); 2] = ¢’ (z0)Res[(z — 20)g(2); zo] + ¢(z0)Res[g(2); zo].

f) Classify the singularity of f(z) = sinz at co.
2. Answer any FOUR questions from the following: 4x4=16

dz

z2sinz’

a) Using Cauchy residue theorem, find fc where C is any circle centered

at zero and radius less than 7.
b) Construct a function ¢ which is analytic except at the four distinct points
zj,j = 1,2,3,4, where it has the following properties:

(i) simple pole at z;, (ii) simple zeros at z,, z3, 2,

(iii) simple pole at infinity, (iv) [llim z7 p(z) = 2.
Z|—00
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justification:
There exists an analytic function in the unit disk 4 such that

/()= () Lo

2n+1 U )
d) Prove that every zeros of an analytic function f(# 0) are isolated. \\ /QP‘L et Ny
1B\
e) Find the Taylor or Laurent series expansion of the function f = . (zs_i) with—

center at z = —i and region of convergence: 1 < |z +i| < 2.

f) Show that a power series >0 @,2" and the k-times derived series defined
by Ypext(n— D —2)...(n —k + 1)a,z" ¥ have the same radius of
convergence.

. Answer any TWO questions from the following: 2x8=16
a) (i) State and prove Jordan’s Lemma. 5+3
(ii) Find the order of the pole of the function f(z) = m atz = -E.
3y
b) (i) Classify the singularity z = 0 of the function f(2) = Qf—h—z(f——)—-l- in terms

of removal, pole and essential singularity. In case z = 0 is a pole, specify the
order of pole.

3y
(i) Evaluate the residue of the function f(z) = EE—SLZ(# atz = 0.
3y
iii) Using part-(ii), evaluate Mdz, where C:|z| =1 taken in
c z7
positive direction. 4+2+2
[P.T.O]
[3]
, i : 0 x?dx
¢) (i) Using the method of residue, evaluate: f_mm
(ii) State Cauchy integral formula and evaluate ﬂz—, where C: |z| = 2.
Cz2-1
4+4

d) (i) State Rouche’s theorem. Use it find the zeros of the polynomial f(§) =
&* — 5¢ + 1 in the disc |£] < 1.
(i) Find all the Mobius transformation which transforms the half plane
Im(z) = 0 onto the unit circular disc |w| < 1. (1+2)+5
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