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Attempt any two parts fron'l each question.
1. (@ Define region an;i show that the region S is polygonally connected.

() (i) Let Arg(w) denotes the values of the argument between —1t and 7 (inclusive).
Show that :

Arg(—z—z—l—) =n/2 if Imz>0
z+1 '

=-n/2 if Imz<0
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Show that the function f(2) =z, where z is the complex conjugate of z, is

nowhere differentiable.
Show that there is no ppwer series :
&= a,z"
such that :
AD) =1 for z = 12, 173, '1/4:, and: £10)> 0.

If f isv analytic in a region and if |f] is constant there, then show that f is

constant, | - 6,4+2.3+3

Suppose T - C show that the corresponding set S on the Riemann

Sphere ¥ :
(1) is acircle if T is a circle.
(2) acircle minus (0, 0, 1) if T is a line.

Show that the function f(z):|z|2 is differential only at z = 0 and

f'(0)=0.
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Find all the solutions of ¢ = 1.

Show that the functions :

f@) = flx+iy) = xy(x+iy) (£® +y°) if x+iy=0
-0 if x+iy=0

satisfies the Cauchy-Riemann Equations at z = 0 but not differentiable there.

Suppose that g is the inverse of f at z; and that g is continuous there. If f'is

differentiable at g(z;) and if f'(g(z)) = 0, then g is differentiable at z, and

g'(z()) = 1/f'(g(20))

Find the radius of convergence of the series :

© n!z"
ano n2 |- 4+22+4,4+2

Let C be a smooth curve givén by 2(t), a <t <b, and suppose [ is continuous

at all the points z(f). Then prove that :
[, f@rde=~ [, f2) dz,
where — C is-the opposite curve of the curve C given by :

C:wt)=2zla+b-1t).

P.T.O.
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Evaluate :

(1) ICI (z-2°) dz, where ¢, : 2() =(1-¢) +it;0<t <1

) I 1 dz, where ¢ "z(t)=2+eit°0<t'<n
C2 (z-2) 2 v S
Show that :
I 2$dz=0
C

for any integer £ # —1 and C: z(¢) =Re%; 0<t<2n

(1) By showing that z* is the derivative of a function analytic throughout C.

(2) Directly using the parameterization of C.

Find the power series expansion of f(z) = 22 aroundv z=2.
State and prove the Liouville’s Theorem.

Suppose f entire and | f'(2)|<|z]|, Vz.

Show that :

1 .
f(2) = a+bz* with [b]< 2 . 2+4,4+2,4+2
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(@) Suppose that C is a (smooth) curve of length L and f is continuous on

(6)

()

C and :
|[f(2|sMVzeC.
Then prove that :

[, r@dz|< ML,

Show that if f is continuous real valued function and | f(2)| <1,

.then show that :

“Iz|=l f(2)dz|< 4,
If fis entire and
f@-fl@ 4
g(2) = z-a .
f'(a) z=a
then prove that :
I_ g(2)dz=0,

where [ is the boundary of a rectangle R.

6,6,6
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If f is analytic in D(ct; r), then show that fhere exist constants ¢, such that :
f(2)= Z:=1 ck(z—a)k, VzeDla;r).

Find the Laurent Expansions for :

1
() zz(z—l) about z = 1
(i) A +zg- about z = 0
i) | b =2
(#iD) 2 42 out z = 2.

Prove that the bilinear transformation f(z) = 1/z maps a circle to a circle or a line.
7.5,2.5x3,7.5

() Find the fundamental period of :

2nnx
°°3( k J and sin(nx).

(i) Are the following functions f{x) which are assumed to be periodic, of period 2,
even, odd or neither even nor odd ?
(1) Ax) = cos?(x) if -m<x<0,
= sin(x)  if 0<x<m.

2) f&x)

if 0 <x<mn,

i
=

=7 — x if T <x <2
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(b) Find the Fourier series of :
flx)=|x]| on [-2, 2] and f(x+4) = f(x) Vx.

() Find the Fourier cosine series as well as the Fourier sine series of the function f{x)

given by :
flx)=x% 0<x<L.

Deduce 1 + 1/22 + 132 + ... = n/6. | 2+2x2.6,6
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