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ii) Discrete module.

2. Show that the serles in‘zconvergesumformlyandabsolutely on a subset
of the complex plane nc=1 ik LIDGANE o

3: Is € — {0} is simply connected ? Justify your answer.

4. Is the sets {z :. |z] < 1} and C are homeomorphic ? Justify your answer.

5. Prove that a harmonic function u in C is infinitely differentiable.

6. Given that v, and v, are two harmonic conjugates of a harmonic function u.

Prove that v, — v, = ¢, where ¢ is a constant.
P.T.O.
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PART - B

Answer any four questions from this Part without omitting any Unit. Each question
carries 16 marks.
Unit-1
7. a) Prove the following :
i) LetS={z:Rez = a}wherea>1. ife>0,thent
B
(e -t dt

here is a number 8 > 0,

< ¢ whenever 8> 0 > .

0< 3§ <1, such thatfor allzeS,
i) LetS = {z: Rez < A} wheré —= < A <= If £ > 0, then there is.a number

< & whenever > a> k.

3 .}.l_'—:_.“.:v-
k> 1 such that forall ze S, {(e‘-ﬁ’tz Tdt

b) Prove : A non-cons’féﬁf?'Slii:pti_qiﬁfuhb’tigp;‘:hé's:'équally many poles as it has

Zeroes. e

8. With the usual notations, provetha’i
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a) so(zz)=i-(__—5"’ (Z)) e e

@)
by ©'(2)= ——0(22)/("5,'('2_):.‘_}  it
@ B T e
c) | L) ) H=0D e
pu+z) —@' (uU+2z) 1i e U
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9. a) Prove that Riemann’s zeta function ¢ has no other zeroes outside the'closed

strip{z:0 <z < 1}.

¥ e 1 2
b) Prove thatif Re z> 1, then &(z)= Hn 1| 1-p7 where p, is a sequence
of prime numbers. »
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Unit-=1i
10. State and prove‘Schwarz Reflection Principle.

11. a) Let y: [0, 1] - C be a path and let {{f, D,) : 0 < t < 1} be an analytic
continuation along y. Show that {(f;,D,):0<t<1} is also a continuation
along v.

b) Let (i, D) be a function element which admits unrestricted continuation in
the simply connected region G. Prove that there is an analytic function
F: G — C such that F(z) = f(2) for all zin D.

c) Isthe region {z € C : 1 < |z| < 2} is simply connected ? Justify your answer.

12. State and prove the Mittag-Leffler's theorem.

Unit — il

13. a) State and prove Jensen's formula.
b) State and prove Maximum Principle (Second Version).

14. Prove that the Dirchlet problem can be solved in a unit disk.

.e'
15. a) Define the Poisson kernel P, (8). Prove that P.(6) = Re(:—’Li:e).
—-re
b) Prove that P(8) < P (8) if0 <8< [6| < m.
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c) For|z| <1 let u(z)=lm[(%ﬁ) ] Show that u is harmonic.
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