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M.Sc- (Part-I) SeInester-I (C,B.C.S- Scheme) Examination
103 : MATHEMATI(lS

(Complex Atralysis)

Time : Tlree lloursl [N4;:"rimun Marks : 80

n-.8. :- Solve ONE question liom each unit.

UNIT_I

1. (a) Let f:G + C bc a function with B(o, r) q G (r > 0) . If It) = a + r e'r, 0 <t < 2?r

I 'l{ul t dz
lhcn oro\e tha(. frzt- '. [""'d*.1, ai.r and hence claluate l, -,rvherc' 2ni lw z

Yis z+3il =1. 6+2
(b) State and prove Cauchy's thcorem. 2+6

2. (c) Dcfine:
(i) Zem ofan anal,,tic fimction with mulriplicity m

G) Entire filnction. 2+2
(d) G) Iffis bounded entte function then show that fis constant. 4

(ii) Statc and prove firndamcntal theorem ofalgebra. 2.6
TNIT-II

3. (a) Define an index ofa closed curve and show that it is an integer 2+6

dz(b) (i) Evaluate , where'y is a closed curvc not passing through i and i
z'1+l

(ii) , where y is \z- | - 2

I

JuatevalE
dz

4t4

4 (")

(d)

(a)

(b)

Statc and prove maximum modulus theorem. 2+6

Let G be a region and suppose that fis nonconstaot anal)'tic fulction on G Tien provc
that for ary oper sct U in G f(U) is open. 2+6

I]NIT-III
State and prove Casorati Weistass theorem. 2+6

Prove that an isolatcd singularity z = a ofa frnction (z) is remo\,able iff lim (z a) f(z) = 0.

8

State Rouche's dreorem and show that all rcols ol z1 - 5zt + 12 = 0 lie betwcen the circles

lzl = I a,nd l7.l - 2. 2+6

Define :

(i) Essentialsingulariry

(ii) Isolatedsinguladry

fii) Pole oforder m

(iv) Removabfe singulariry. 212+2+2

)

6. (c)

(d)
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L \ I'T_TY

(a) State ard provc Cauchy Rcsidue Thcorcm.

al
ftr Show rhar I I d* - !.

I I + x' ../2

(c) Statc and pro\c llada.mard s three cir.le theorern

2-6

2-6

6+2

)+6

8

I

9

rd) LvaluJle i n'--= .,t'hcr'. a a,J h.ncc .h.,s rhat I d0 - Ir
j a r co" 6 i ta 'cos U)- (a l)"

uNrr-v
(a) State and provc \ltishrss Iactorizalioo theorenl

(b) let f(z) = ! z" and g(z) s , show rlrat fand g art dircct anal,tlc continuation(l

,
I +z )

of cach other 8

tl

(d) t,ety:[0, 1l + C be a path fiom a (o b and 1et [(f,, D,):0<t< l] and

{(S,, B,) : 0 < t < I } be anal}1ic continuous along y such that [fo]. : [go]". Thcn prove that

ir,l, = te,l" 8

lwPZ 8a22 I:5

10. (c) Sholv that unir circlc is a narural boundary of thc function I + F z'" .
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