
7- (a)

8

I
fiat Res (fi a) = g

(m-1)!

(b) Evaluate T de

o 3+2cos0

L\IIT IV

(i) Defrne residue of a function. Hence fird
the value of Je'hd, *h"r" r is lzl=t.

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

z=a and put g(z)=(z-a)^f(z); then prove

AQ - E00

First Semester M.A,/M.Sc. (Part - I) (CBCS)
Exarninadon

. (ord)
. 

MATIIEIVIA'IICS

103 - Complex Analysis - I
P Pages : 5

Time :ThrEe Hours I [Max. Marks : EO

Note : Solve Otre question fiom each unit.

TJMT I

(a) Het f:-G --+ rtbe aralytic and suppose E
(a; r)cG(r >0). If r(t)=a+rdt; 0<+<2r;
then prove that

t(z) $ @ o*, . for lz-alcr

(nFl)
(a)

4+4

8

(c) State and prove 'Hadamard's three circle

theorem. 8

E(d) Show that if 0<c< 1

l+x sln 7rc

{

r
0

x-
-dx

8 I

Zrci I w-z

"22Also evaluare J -- 
dz where r is lz+ll=2i 4_22

6+2(a) It{f"} is a sequence in H(G) and f belongs

to C(Glc) such that f. ---r f then prove that

f is anlaytic and also prove that frft) -rf (k)

for each integer k>1. E

I,\IIT V

9

(b) (r) If f is analytic in B(a,R) aad suppose

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

prove Ihat J f(z)dz=o. 4
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(ii) Evaluate J
lzl=a

et cos z

(z-r)l
dz

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

funcLion on G with zeros at ar, zz ----- 4n.
(repeated according to muttiplicity). If r is a

closcd rectifiable curve in G which does not
pass through any point a1 then proye that

f t(z)

4

1 (c) State and prove Liouville's theorem. Also
show that f (z) = sin z, z € c is not bounded.

6+2

222 - z-2
dz then show that

B(2)=8ri. what is dre value of g(w)
when lw l> 3. 4

(ii) Also prove that analytic firnctions are

infinitely differentiabte. 4

I.JNIT II

I
n (r; a1)

T]NIT III

If f has an isotated singuladty at 'a' then
prove that rhe point z=a is a remoyable

singutarity iff lim (z-a) f(z)=0. 8

Show rhat the function i(z)= /-72-t has
three zeros inside the ann (0; l, 2) 8

8
J

t (z)
dz= E

(d) (0 If g(
t*J)

5. (a)

o)

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

(b) (i) Expand frz)= -L in lzl<l and' 
z2 +42+3

(ii) Expand f(z)=sin3z about z=0- 4+4

6. (c) State and prove Casoni-wiersuzss theorem

(d) Expandf(z)= I in the I-aurent's series
(z+l) (z+3)

4. (c) State and prove Schwarzls lemma 8

for the fotlowing region.

(i) lzl< I

(ii) 1< lzl< 3 and

(iii) lzl>3.

AQ-8m 3
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(b) Let f be an entire function and let {an) be

the non-zero zeros of f repeated according to

multiplicity; suppose f has a zero at- z=0 of

. order m>0 then proye that therc is an entire

function'g'ald a sequence of htegers {%}
slrch dtat

f(i = 2ncdn LE "('/u0. 8

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

lr-Elz)l<lzlP*t 8

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

(ii) If tfr) C H (G) converges to F in

H (G) and each fn never vanishes on

G then either f=0 or f never vanishes

on G. 4+4
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