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Part A (Short Answer euestions)

Answer any eight questions.

Weight I each.

1. State Hadaraard's tlree circle theorem.

2' If lol < .8, then evaluate ; ttr -t")'l or.
p!-a l'-ol'

3. Find the coefficient of z7 itthe expansion of tanzas a Ta.v.lor's series.

4. Prove that l(rz) : (n - 1)!.

5' Define order of an entire function. Give an example of an entire function of order l.
6' Iseline Riemcnn zetafunction atrd give a cattnection betst,een ((s) and co{lectiou aJ'prtme yutnbers.

7 ' Prove thctt v;hen zeta function i,v extended ta the v,hole plane it,s on$; pole is a sinple pole a( s:l
vith residue l.

S Let ir be a norrnalfamiiy of functions in f) with values in a metric space s. prove that ;r is equrcontinuous
on every compact subset E q O.

I State and prove the Legendre's relalion fbr the ( - function.

10 prove ihar #% : e e* ?r) + ee + u) - 2(z).

(8x'1=8 weightage)

Part B (Short Essay/problems)

Answer any six quesflons.

Weigltt 2 each.

41
ll Prove that if f (z) is anal.vtic in a region f,), then tGl ;t anal-r tic in o* : {v; z e a}.
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12. Prove lhal i./'V is subharmonic in a regiotr {lthen the functionV' de_fined as P, in A, and V outside

q{ A is al,so subhcn'mouit:, trhere L, is an open cli.-sk y'hctse c:lostu"e is cctntaitted in {l .

13. State Mittag-Leffler's theorem. Prove that rcotrz: : +Ln+at* - *1.

14. Prove that a necessary and sufficient condition fbr tlre absolute convergence of tire producl

ilf (1 a a") is the convergence of the series XI1"" l.

15' F*rd the sutn of residues rd'the.functiort !{z): td'.' .

16. Define a normal familv. Prot,e that a sequence af functions in F converges unifbrnilt to f on compact

subsels o/' {l if it coltv-er{es ta.f v,ilh respecl la the distace./ilnclion p in t.

17. Let O bs a simpl-v connected region other than the compiex plane. Prove that the Riemann rnapping

from fl to the unit disk is onto.

18. State and prove the boundarl, behavior theorem.

l6x?=12 weightage)

Part C (Essay Type Questions)

Answer any two quesfrbns.

Weight 5 each.

19. State Harneckis ineqtwli4,and prot,e Harntck's Principle.

2a. ff f (z) is anal,vtic in the annulus .Rr ( i, - ol ( .Fiz and z is any' point in the annulus, then prove

that f (z): ILo an(z - a)" + D[, b,tz - a)-' r.vhere on: * [. jg{ and,- znz u e. (z_o),
r 1 ' '(!0i,., Cjsthecirclelr_ rl:R,Er <R<Rz.un- 2triJC fU_"1 *., 

Lrrtrrl!r'u'

21. (i) Prove that the Zeta function has no zeros in the half plane a ) 1.

(ii) Describe the various types of zeros of the Zeta function.

22. (a) Prove that a discrete module consists either of zero alone, of the integral multiples nrr; of a single

complex number u * 0, or of all linear combinations n1cr.r1 I n2w2, with non real ratio 9 where

TLTtrlz are integers.

(b) Prove that any two bases of the period module are connected by a unimodular transformation.

(2x5=10 weightage)


