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PART- A (10 x 1 = 10 Marks)

Answer ALL Questions
Choose the correct answer:
1. The Cauchy-Riemann equation of f(z) = u(x) + iv(x) is

(@) du_ov ou_ ov (b) du_ v du_ov
X oy'oy  ox ox oy'oy ox
(c) u_ouov_ ov (d ou  Ou dv _Jv

X oy'dy  ox ax ~ dy’'dy ox

2. The Hadamard’s formula for the radius of convergence is
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(3) R=limsupya,| (b) R=liminf g/a,|

© &lmandal e imint

The value of n(y,0) =

(a) 1 (b) O

(c) oo (d) 2

A function f (z)which is analytic in a region Qexpect for
polesissaidtobe__ in Q.

(a) Meromorphic (b) Poles

(c) Homeomorphic (d) Singularities

The integral of an exact differential over any cycle
is

(a) Chain (b) One

(c) Connected (d) Zero

A cycle y is an open set €2 is said to be homologous to zero
with respect to Qif
(a) 2 ~0(mody) (b) ¥ ~ 0(mod 2)
(c) 2 ~1(mody) (d) y ~ 1(mod 2)

The value of the integral j %(dx =
0

Page No: 2 Question Code No.: 25000807 [P.T.O]



(a) (b) 27z

(c) (d)

AN NN
DN

8. If Wand Ware harmonic in a region Q, then

Ibh*duz " dy, =
y

(@) Wl (b) W
(c) O (d) W

9. The value of P, =
(@) 1 (b) 0
(c) c (d) P

10. If R =0, the point ais singularity.
(a) Non isolated (b) Constant
(c) Zero (d) Isolated

PART - B (5 X 5 = 25 Marks)
Answer ALL Questions choosing either (a) or (b).
Answer should not exceed 250 words.
11. (a) Prove that the function U+ivdetermined by a pair of
conjugate harmonic function is always analytic.
(OR)

(b) Find the radius of convergence of the series ), n? z".
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12.

13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Examine a function which is analytic and bounded in
the whole plane must reduce to a constant.

(OR)
A non-constant analytic function maps open sets on to

open sets - Justify.
If f(2)is analytic in a region Q,then prove that
fyf(z)dz = 0 holds for every cycle ¥ in Q.

(OR)
If f(2)+0is analytic in a simply connected region Q,
then prove that it is possible to define single valued

analytic branches of log f (z) and {/ f (z) in Q.

Evaluate J'#dé?,a>l by the methods of
5o +Ccoso

residues.
(OR)

If u(z)is harmonic for |7 < Rcontinuous for |Z < Rthen
prove that u(a) = flzl _ I lal u(z) do.

State and prove the Weierstrass’s theorem.
(OR)

State and prove Schwarz theorem.
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PART - C (5 X 8 = 40 Marks)

Answer ALL Questions choosing either (a) or (b).
Answer should not exceed 600 words.

16. (a)
(b)
17. (a)
(b)
18. (a)
(b)

Explain Hadamard’s formula for the radius of
convergence.

(OR)
State and prove the Lucas’s theorem.

Analyze a function of the index n(y,a) is constant in each

of the regions determined by pyand zero in the
unbounded region.

(OR)
Verify that an analytic function comes arbitrary close to
any complexvalue in every neighbourhood of an essential
singularity.
Demonstrate that a region (2 is simply connected if and

only if n(;/,a):Ofor all cycles y in Q and all points a

which do not belong to €.

(OR)
If f(z) is meromorphic in 2 with the zeros a; and the poles
bk, then evaluate the value of the integral [ ') dz,

Y f(2)
for every cycle y which is homologous to zero in (2.
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19. (a) Evaluate jlogsin@d@by the methods of residues.
0

(OR)

2_
(b) Evaluate | Zxx ke

———— dx, by using residues.
4+10x2+9 7 Y 5

20. (a) Developarc tan z in the power of z upto the term z°.

(OR)

(b) Prove that every analytic function can be developed in

a convergent Taylor series.
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