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Part A (Short Answer Suestions)

Answer any eight quesfrbns.

W*ight"! each.

1. Check rvhether L < lrl { 2 is a synrmetric region.

2. Explain what is meant by Harnack's inequality.

3. Find the poles of rcotrz and the corresponding singular parts

4. Prove rhar ry'(1 - #) : *.

5. State Hadar:rard's theorenl.

6 ? int{ a reluliotr behreen {{s) urulf (1 - s) .lirr cr > 1.

7. Frovt r&rlr{(s) : }s(1 - s)r.-(i);(*)g{r) i.s eutire ctnd sntis}ies {(s) : {(1 - s).

8. Prr;r,e th*tu./inxi{t,61'_ii*tttiorzsi,snomu*lthenitsrlosurev'ithrespectfodistantt"{unetionis

c0ttlpucl.

9. What is meant by the modLrlar groLrp?

10. prove that 5a'{z) : -"("1 .
o{r}u'
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Part B {Short Essay/Problems}

Answer any six quesflons.

Weight 2 each.

11. (a) Suppose that u(z) is harmonic for lzl < -& and continuous for lzj < fi. Prove that

u{o):* t 41*"Q)d,0,roran lo! <4.
' t'l-'R tz- al'

(O) tt ]al < J?, then evaluate f
l^i-D

r* -tl\ ae.
lz-e;

12' Prove tkat if' YlanclV2 are sLthharmonic thenV : Mar{Yt,Vz} is xtbharmonic.

13. State and prcrve Weirstrass' theorem lbr convergeuce of analy.tic functions.

14. Write the general form of a Laurent series for /(z) which is analytic in the annulus 81 { l, - nl { Rz.
Derivethe Laurentseries ot f{z) = FfT in 0 ( lrl < f .

15. Stute cnd trtrove {z connection lsetween {{s) and the ascencling sequence aJ-primes.

10. I)oes zetuJitnclion hrte sn1; zero? Jtt,srifii.

17. Let J be a topological mapping of a region f) onto a region {lt .ll {zn} or z{t} tends to the boundary of
f,), then prove that {f t"")} or f(z(t)) tends to the boundary of Qr.

1B' Prove that o{z*rr) : * o{z)en'|"-}\ and o'(z 4*r}: -a(z)en 
('*?) 

.
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Part C (Essay Type Questions)

Answer any two quesfions.

Weight 5 each.

'19. (a) lf u1 andu2 are horrnonic in a region fl, tnen prove that [rur.* duz - u2.* d,uy: g.

(b) Deduce that f,(zr H - "r*)ld,zl: 
g.

20. Define the camn:a function. prove thar f (z) : *uLr(1 + f )-1e*.,qiro shor,v that

f(z)f (e + *) : e"'+bT(22) u,here a and b are constants.

21. Prave the ne cessary and sullitient contliiion.fbr a.ftmity ,$ of'continuous.functirsns v,ith valnes in a

mett'ic sp{lce S to be narmal in a region Q at'the tomplex plane.

22. (a) Define the Riemann mapping. Prove that Riemann mapping establishes a conformal mapping from the

unit disk onto any simply connected region other than the plane itself.

{ b) Prove that the Riernann mapping is unique.
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