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Part A (Short Answer Questions)
Answer any eight questions.

Weight 1 each.

Define a harmonic function and give an example.

State Reflection principle.

Find the Laurent series expansion of f(z) = about the point z = 1.

z(z— 1}2

e

Find the poles of and the corresponding singular parts.

sin’mz

Find the value of I'(2) at z=1and z = .

What do you mean by the trivial zeros of the Riemann zeta function?
Prove that a family of functions is normal then its closure with respect to distance function is compact.

Let F be a normal family of functions in £ with values in a metric space S. Prove that F is equicontinuous

on every compact subset E/ C ).
What is meant by a Canonical basis?

State and prove the Legendre’s relation for the ¢ - function.
(8x1=8 weightage)
Part B (Short Essay/Problems)

Answer any six questions.
Weight 2 each.

. State and prove Poisson’s formula.

. Prove that if V is subharmonic in a region Q then the function V' defined as P, in A and 'V outside
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21,
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Prove that a necessary and sufficient condition for the absolute convergence of the product

State and prove Hurwitz theorem.

II°(1 + ay,) is the convergence of the series £7°|ay, |.

Derive the functional equation of the Riemann Zeta function.

F=1

(=2

e:—1

Find the sum of residues of the function f(z) =

Let £2 be a simply connected region other than the complex plane. Prove that the Riemann ‘mapping
from €2 to the unit disk is one to one.

Let f be a topological mapping of a region (2 onto a region ', If {2, } or z(t) tends to the boundary of

€2, then prove that { f(z,,)} or f(z(t)) tends to the boundary of '.
(6x2=12 weightage)

Part C (Essay Type Questions)

Answer any two questions.
Weight 5§ each.

(a) When do you say that a real valued function u( z) satisfies mean value property in a region {2 ?
(b) Prove that a continuous function u(z) satisfying the mean value property is harmonic.
(c) State and prove the Harnack's inequality.

Let f(z) be analytic in the closed disc |z| < p. Assume f(0) # 0, f(z) # 0 on |z| = p.. If
ay,as, . ..a, are the zeros of f(z) in |z| < p,multiple zeros being repeated, then prove that

2n i
log| £(0)| = —Sylogirr + 3 o log|f(pe®)|df

(i) Prove that the Riemann Zeta function is analytic in the half plane Re s > 1.
(i) Derive the product representation of the Zeta function.
(iii) Derive the integral representation of the Zeta function.

1

(a)Prove that p(z + u) + p(2) + p(u) = Z[s’o’(z]—so’(u)]z

p(z)—plu)
(b) Prove thatg/(2) = — ":2;} ;
p(2) #(2) 1
(c)Prove that | o(u) o (u) =10

plz+u) —p'(z+u) 1

(2%5=10 weightage)
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