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PART-A
Answer any four questions from this Part. Each guestion carries 3 marks.

1. Define the Weirstrass functions (z) and o (z). Also show that

: i
o(z+ W) = - o(2) em{uw}zl_

(z B
2. Prove that % == L%‘—) for Rez > 1, where £(z) is the Reimann zeta function
"'_ n=1 -

and A(n) is the Mangoldt's function.
3. Show thatC and D = {z : | z | < 1} are homeomarphic.
4. Define i) function element ii) analytic continuation along a path.

5. Show that any two harmonic conjugates of a given harmonic function differ by a
real constant.

B. If f is an entire function of finite order, then prove that f assumes each complex
number with one possible exception.
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PART-B

Answer any four questions from this Part without omitting any Unit. Each question
carries 12 marks.

Unit -1
7. a) Prove that any two bases of the same period module are connected by a
unimodular transformation.
b) Prove that an elliptic function without poles is constant.

c) If a,,... a, are zeros b,,..., b, are poles of an elliptic function, prove that
(& + .o +a,) — (by+ ... + by,) is a period.

8. a) With usual notations prove that g::’(z)z = 4 p(z)° -0, #(2)—g5. Deduce that
¢(z) is an inverse of an elliptic integral.

b) Establish the addition theorem for the ¢ —function.

9. a) Define the Riemann zeta function for Rez>1, prove that

42 (2) = T{e' -1t
a

&€

_ b) If Rez > 1, prove that &(z) =[] (1-P, %), where {P,} is the sequence of

n=1
prime numbers.

Unit -1l

10. Let K be a compact subset of the region G. Prove that there are straight line
segments ry, ry,..., , in G = K such that for every function f in H(G)
&1 f(w)
= 2, — | —=aw
i(z) = Ezni Lw-zd :
11. a) State and prove Mittag — Leffler's theorem.

b) Construct a meromorphic function with a simple pole at every integer n.

12. State and prove Schwarz Reflection Principle.

IR

NI 3 K16P 1045
Unit - Il
13. a) State and prove the mean value theorem for harmonic functions.

14.
15.

b) State and prove the maximum principle (second version) for harmonic
functions.

Prove that the Dirichlet problem can be solved for the unit disc.
a) State and prove Jensen's formula.

b) Define order of an entire function. Find the order of f(z) = exp(z?).




