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Part A (Short Answer Questions)

Ansv'ter anY eiEht quesftons.

Weight 1 each.

l.Giveanexampletoshowthatalineartransformationneednotbecommutative

Z. Reflect the imaginary axis in the circle lz - 2l:1 '

3. What do you mean by rectifiable arcs?

4. State Car.lchy's theorem for a disk with exceptional points'

5. State Cauchy's representation formula'

6. provethatafunctionwhichisanalyticinthewholeplaneandsatisfiestheinequalityi/(')l < lal" forsomenand

for sufficiently large !zl reduces to a polynomial

7. Prove that the zeros of an analytic function are isolated'

8. State the local mapping theorem' Use it to prove that !^, ffia': 0 where 1is the unit circle'

g. lf z: aisa pole of order nfor f{z)thengiveafomulalbrlindingitsresid,e'

10. State the generalized argument principle'

(8x1=8 weightage)

Part B {Short EssaY/Problems}

Answer anY six guesfions.

Weight 2 each

11. State and prove Cauchy criterion for convergence of a sequence'

12. prove that an analytic function in a region f,) whose derivative vanishes identically must reduce to a constant' Also prove that

the same is true if its modulus is a constant'
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13' lf f(z) is analytic and satisfies the inequality lf(z)-11 <1 in a region f,), then show that 1., ffia, =0.

14. Prove that the index is constant in each of the regions determined by a closed curve ?.

15. Definethealgebraicorderof ameromorphicfunction f(z) atz:a.Provethattheorderispositiveforapoleancl
is negative for a zero of f{z) .

16. tetf(z) beanalyticinaregionO anda€ O suchtfratl/(a)l <lfQ)l foreveryz€ O thenprovethateither

f{") : o or f{z) is a constant'

17. Prove that a region {l is sirnply connected iff n(1,o) : 0 for all cycles l in Q and for all points o in Q}

18. Evaluate ttr fr#,a ) 0.

{6x2=12 weightage)

Part C (Essay Type Questions)

Answer any two questions.

Weight 5 each.

.lg. (i)Prove that any circle on the sphere corresponds to a circle or a straight lirre in the complex plane.

(ii) Find the correspondence between the coordinates of a point on the Riemann sphere and its image in

the complex plane.

20. State and prove Cauchy's theorem for a rectangle.

21 . {altf f (z} is analytic in a region O containing the point o, prove that it is possible to lvrite

l{4:/(r)+#tr-c) + #tr-o)'. +ffit, -a)n-t +f*{z)(z*a)n,where/,,(z)isanaryric
in O.
(b) Derive the integral expression for f"{z) .

22. IJ"pd,** qd,y is lacallyexact di-ffercntial in*region{1 , then f^,pd* * qd,y:G for evetl/cwlel *O(raodfo}.

(2x5=10 weightage)


