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UNIT-1
Answer any three questions: 10x 3=30
1. a) Define continuity of a complex function at a plane. 1
%a z 7é Oa
b) Let f(z) = < o0, z =0, . Prove that f(z) is continuous in the extended

0, z=o00
complex plane. 9

2. Let f(z) be defined in neighborhood of z = a+1b; ug, uy, v5, vy are continuous at
(a, b) and satisfy u, = vy, u, = —v,. Then prove that f'(x) exists at z = a + ib.
10

3. Letu(z,y) be a function that is harmonic in a simple connected domain €2 and let
C : |S] = R be any circle contained in 2. Then prove that u(z,y) has integral

representation
. 2 2_ .2 .
u(re’) = 5= [ RLQR’ECOJFO)MQu(Re”)dt, 0<r<R. 10
4. Let f(z) be analytic in a domain €2 and let y be a simple closed contour in 2, taken
in positive sense. Then for all z interior to y prove that f/(z) = 5= ’ (Sffz))g ds.
10

5. a) Ifafunction is continuous on a domain D and fy f(2)dz = 0 forevery closed
contour y in D, then prove that f(z) is analytic throughout D. 3

b) Suppose f(z) is analytic in a domain Q and C = {z : |z — a| = R}
contained in 2. Then prove that |f(")(a)| < ”!RM,LR ,= 0,1,2,... where
Mp = maz.ec|f(z)]- 3

¢) State and prove Liouville’s Theorem. 4
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UNIT-1I

Answer any three questions: 10x 3=30

a) Suppose that a function f is analytic in the angular region
R; < |z —al < Rs. Let C denote any positively oriented circle around a
and lying in the domain. Then f(z) can be expanded about any point in the
annular domain
Ri<|z—a| <Roas f(z) =Y 0igan(z —a)" + > 00, (z—an)n where
Ap = %m fc (é_fé%ds,n = 0, 1727
and b, = 5 ﬁds,nzl,z.. 6

27i Je (s—a)—nt1

b) Obtain the Laurent series expansion of f(z) = =5 3. 4
Define the following with an example: 10
i) Singular Point ii)Isolated Singularity

iii) Non-isolated Singularity iv) Removable singularity

v) Pole

Find the singularities, their types and hence the corresponding Residues of the 10
following functions:

: z2+16 :\ mweotmwz
DR sy T gy i) =5

. Let f(z) be analytic in |z| < 1 with a zero of order n at the origin. Suppose that

|f(z) < 1forall zin |z| < 1. Then |f(z)| < |2|" for |z| < 1and |f(™(0)] < n!.

The equality holds if f(z) = ¢z, |c| = 1. 10
State and prove Taylor Series Theorem for a Complex Function. 10
UNIT-I1I
Answer any three questions: 10x 2=20

State and prove the necessary condition for conformality of a transformation. 10

Find all the bilinear transformations of the half plane Im z > 0 into the circle 10
lw| < 1.

Show that the inversion map w = % transforms circles and lines into circles and

lines. 10
Find the fixed points and the normal form of the bilinear transformation 10
w = % And classify their nature.
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