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Part A (Short Answer Questions)
Answer any eight questions.

Weight 1 each.

4 Give an example to show that a linear transformation need not be commutative.

Reflect the imaginary axis in the circle [z —2[=1.

o

3. What do you mean by rectifiable arcs?
4. State Cauchy's theorem for a disk with exceptional points.
5. State Cauchy's representation formula.

6. Prove that a function which is analytic in the whole plane and satisfies the inequality | f(2)] < |2|" for some n and

for sufficiently large ‘z} reduces to a polynomial.

Prove that the zeros of an analytic function are isolated.

~

ZZiiﬁdz = 0 where 7 is the unit circle.

0

State the local mapping theorem. Use it to prove that j;

224+
9. If z= ais a pole of order n for f(z) then give a formula for finding its residue.
10. State the generalized argument principle.
(8%1=8 weightage)
Part B (Short Essay/Problems)

Answer any six questions.

Weight 2 each.

41 State and prove Cauchy criterion for convergence of a sequence.

12. Prove that an analytic function in a region Q) 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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22.
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If f(z) is analytic and satisfies the inequality |f(z)-1| <1 in a region €2, then show that f7 j;((j)) dz =0.

Prove that the index is constant in each of the regions determined by a closed curve 4.

Define the algebraic order of a meromorphic function f(z) at z = a . Prove that the order is positive for a pole and

is negative for a zero of f(z) .

Let f(2) be analyticin a region  and a € § such that |f(a)| < |f(2)| for every z €  then prove that either
f(a) =0 or f(z) is a constant.

Prove that a region £ is simply connected iff n('y, a) = 0 for all cycles +y in §2 and for all points a in QC

0 coszdr a>0

Evaluate 0 rigr?

(6x2=12 weightage)

Part C (Essay Type Questions)
Answer any two questions.

Weight 5 each.

(i)Prove that any circle on the sphere corresponds to a circle or a straight line in the complex plane.
(i) Find the correspondence between the coordinates of a point on the Riemann sphere and its image in
the complex plane.

State and prove Cauchy's theorem for a rectangle.
(a)if f(z) is analytic in a region £2 containing the point a, prove that it is possible to write

) fl f” n-1 . ] . N
f(z) = f(a) + —%(z —a)+ 2(!&) ! 1(;) (z=a)" + f,(2)(z — a)", where f,(2) is analytic

(,,_
in Q.

(b) Derive the integral expression for f, (2) .

(z—a)? ..+

If pdz + qdy is locally exact differential in a region Q, then [, o pdz + qdy =0 for every curve y ~ 0(mod©).

(2x5=10 weightage)
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