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UNIT 1V

(i) Define residue of a function. Hence find
the value of §e¥zdz where r is |z|=1.
v .

(ii) Suppose f has a pole of order m at
z=a and put g(z)=(z—2)" f(z); then prove
1

that Res (f: 2) = —— g™ ().
{(m-1)! 4+4
x
Evaluate S —de—— o
0 3+2cos@ 8

State and prove 'Hadamard's three circle

theorem. : -8
o —~
Show that S X ax = , if O0<c<l. -
0 14x SInTC
8
x UNIT V

I£{f,} is a sequence in H(G) and f belongs
to C(G; @) such that f, —f then prove that

f is anlaytic and also prove. that f,® —f®

for each integer k= 1. 8
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UNIT 1

-4, (a) Het f:"G— Cbe anaiy.tié "and suppose B
(@;ncG >0). If r()=a+relt; 0s+<2n;
then prove that
fz) = —1_ S i(—‘f—)_ dw, for |z-a|<r .

T 2mor w—z o

72
Also evaluate S —— dz where 1 is |z+1|=2

r 472
6+2
() (i) If f is analytic in B(a,R) and suppose
that r is a closed curve in B(a,R). Then
prove that S f(z)dz=0. 4
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2. (c)

@

3. (a)

(b)

4. (c)
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dz.
=t (z-m)* 4

(ii) Evaluate § ——oo°

State and prove Liouville's theorem. Also
show that f(z)=sin z, z € cis not bounded.
6+2

2z2—-z-2
c ki

dz then show that

(i) If g{w)=

g(2)=8rni. What is the value of g(w) -

when [w(>3. _ 4

(ii) Also prove that analytic functions are

infinitely differentiable. 4
UNIT I
State and prove Morera's theorem. 8

(i) Expand f(z)= in |z]<1 and

22 +4243

(ii) Expand f(z)=sin’z about z=0. 4+4

State and prove Schwarz's lemma. 8

(&

5. (a)

(b)

6. (c)

(d)
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Let G be a region and let f be an analytic

function on G with zeros at a,, a; ----- .

(repeated according to multiplicity). If r is a

closed rectifiable curve in G which does not

pass through any point a, then prove that
1 m

D 4l ¥ nma,

2z v f(2) k=1 8

UNIT III
If f has an isolated singularity at 'a' then

prove that the point z=a is a removable
singularity iff lim (z-a) f(z)=0. 8
Z—8

Show that the function f(z)= z*—7z—1 has
three zeros inside the ann (0; 1, 2) 8

State and prove Casorti-wierstrass theorem.
8

Expandf(z)= in the Laurent's series

(z+1) (z+3)
for the following region.

@ lzl<1 |

(ii) I<|z|<3 and

Gii) |z[>3. 8
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(b) Let f be an entire function and let {a,} be
the non-zero zeros of f repeated according to
multiplicity; suppose f has a zero at z=0 of
order m=0 then prove that there is an entire
function 'g’ and a sequence of integers {P,} -
such that '

f(z) = 2m.e%® & Ep, (%an). 8

10. (¢) If [z|<1 and péO then prove that
1~Ee(a) <[] :
(d) . Show that :—
(i) H(G) is a complete metric space and

(i) If {f,} C H(G) converges to F in
H(G) and each f, never vanishes on
G then either f=0 or f never vanishes
on Q. 4+4

. —————
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