
7. (a)

TJNIT IV

(i) Define residue of a frrnction. Hence ltnd

the va.lue of J ""' 
d, *her" r is lzl=1.

(ii) Suppose f has a pole of order m at

z=a and put g(z)=(z-a)nf(z)i trcn prove
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u\m I

(a) Het f :-G --+ rt be analytic and suppose B
(a;r)cG(r >0). If r(t)=a+rdt; 0<+<2r;
then prove that

I
r(z) = -2ni

dw- for lz-al< r

that Res (f; a) = 

- 
I
(rFl). .(al

(m-l)! 4+4

(b) Evatuate

(d) Show that

J
d0

3 +2cos00 8

8. (c) State and prove 'Hadamard's ftree circle

theorem ,8 l

i
0

! o* = -L if o<c<1.
l+x srn llc

TJNIT V

j8 f lt)
w-z

z2

4-22
Also evaluate dz where r is lz+11=ZJ

9 (a) If{f.l is a sequence in H(G) and f belongs

to C (G; c) such that fn -+ f then prove that

f is anlaytic and also prove that fn(k) "+f(k)

for each integer k> I. 8

6+2

(b) (i) I.f f is analy'trc in B(a,R) .and suppose

that r is a closed curve in B (a,R). Then

prove that ) f(z)dz=o. 4
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(ii) Evaluate
ez cosz

dz
(z-n)t

(c) State and prove Liouville's theorem. Also
show that f (z)=5i1 a z€cis not bounded.

6+2

(d) (i)
.-2-4

z'
g(2)=8ni. What is the value of g(w)
when lw l> 3. 4

(ii) Also prove that analytic functions are

infinitely differcntiable. 4

j
4

(d) kt G be a region a-nd let f be an analytic
firnction on G with zeros at ar, a2 --- ar.
(rcpeated according to multipticity). If r is a

closed rectifiable curve in G which does not
pass through any poiflt ak then prove that2

I

2xi
J

t'(d a"= ^z

t(z) r=r

TJNIT III

n (r; a*)

in dte l-aurent's series

8

If g(w)= J

5 (a) If f has an isolated singularity at 'a' then
prove that the poilt z=a is a removable
singutarity iff lim (z-a) f(z)=0. 8

(b) Show that the function f(z)= i!-1r-1 6n
tfuee zeros inside the ann (0; l, 2) 8

6. (c) State and prove Casorti-wiershass theorem

8
3

t,MT II

(a) State and prove Morera's theorem. 8

I(b) (i) Expand f (z)=- in lzl< t and' 
z2 +42+3

(ii) Expand f(z)=s6:, about z=0. 4+4

I

4.' (c) Stat€ and prove Schwarz's lemma 8

(d) Expandf(z)=
(z+l) (z+3)

for the following region.

(i) lzl< I

(ii) l<lzl<3 and

(iii) lzl> 3.
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(b) Let f be ar 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 dmt there is an entte
function 'g' and a sequence of integers {Po}
such that

f(z) = zn.ez/, fr rBpa(lan). 8

10. (c) If lzl< I and p>0 then prove that

l1-Edz)l<lzlP.r 8

(d) . Show that :-
(i) H(C) is a complete metric space and

(ii) lf tfr) C H (G) converges to F ir
H (G) and each fo never vanishes on
G then either f=0 or f never vanishes

on G. 4+4
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