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MATHEMATICS
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(4,4=16)

MAT2C09 : Foundations of Complex Analysis

PART A

Answer any four qlestions. Each quesiion cares 4 marks :

1,.1)- I, Lo. I f i<a.osaorec.lrolF.utuea.oarirl prove l'a 2"iJ7 a s

2 State and prove Moreras lheorem.

C(G, O) such lh.t r.- lthen prove

ll f has an essentia singular ly al z = a, lher prove that ior every

6 > 0 {ilann(a; 0, l)ll = o.

l el ' be "nd ylic on r opcn ,er' o ral 4o B'a. Brdnd o'"_o;einBa Fr

li o = f [B(a, B)] and /is the circe l, al=F prove lhatrr(0, is delned lor

li {1"} is a sequence in H(G) and f belonss io

lhail ls ana\,rc and qr) ii(k)

Suppose lzl< 1 and p >0. Prove lhal, lr E
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PABT - B

Answer anyfour qleslions irom lhls pan wlthout om tirg any lln t.
Each queslon caries 16 marks

Unil - |

7. a) Let G be a connecred open sel and et i: G Jc be an anar4ic functoi
Prove lh€ iolowing are eq! valenl:

i) i=0
i) there s a poinl a in G slch lhal iila) = 0 1or each n > 0.

ii) lz€G :1(z) = 0lhas a im t point in G.

b) Letrbe a cosed rectiriabe cutoe jn C. Prcve lhat n([ a) is constani fora

belongifg ro a componenr oi c { rl.

8. a) supposei sanay,iic nB(a n) and let i(a) = o. 1l f(z) - o has a zero oi order

rnatz=a prove lhal there exisl. > 0 and i> 0 such lhatior i-o <dthe

equalon I(z)= ( has exactly m srmp e rools in B(a, €)

o) \rd e-nd p ov" Cd |,y\ -L por"n-Third Vorq'or.

9 a) I G is simply connecled and i : G )c sa.aly'lcinG provethalthasa

b) Slate and prove Goursai s lheorem.

Unil - ll

10. a) Slaie and prov€ Residue iheorern

b) show lhat f :llld^ = I2
I I a) Lei f be meromorphic in ihe region G wth zeros 2,,...,2 j and poles p.,.... pn

counled accord ng to nru tipl clty i g is analyl c n G and 1is a cLosed curue

in G wilh y =0 and not passing through any z or p, prove that

lq- )q(z)n( .z) ) q(p)n{:p)2nt' t i: ;
b) Staie and prove Rouche s lheorcm.

c) Staie and prove maxirnum mod! us lheor€m (Firsl velson).
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12. a) Siaie and prcve Schwarz's Lemma.

b, ll al - o'o!e _hal he 4ao o- d.ineo bv o"'z' . ' a 
's " 

o -w" .,o r'o.laz
D = 1z: zl< r) lo D. Atso prove that't"maps aD b aD and O; (a)_(1 la 

,)"1

Unit- lll

13 a) ll G is ope n in O then prove thai lhere is a sequence {K"l oi compact subsets

ofcsuchthalc=U;,K.,K.cinlK",, and every compacl subset oi c sa

subset ol K" Ior some n

b) Prove that lor a glven E > 0 the.e exisls a 6 > 0 and a compacl sel K c G such

rhatiori and s in c(G, o)sup {d((z), s(z):z€ Kl < 6impies p(1, s)< €.

14. Stale a.d prove Arzela-Ascoli lheorenr.

15. a) Let G be a regon which is not lhe whoe plane and slch lhat every

non-van shin! ana ylic tuncllon on G has an ana\,'lc sqlare rool. lf a€G,

prov€ lhailhere exisls a one-one ana y,tic lunclionl on G such thatt(a) = 0

and l(G)= D = {z: zl< 1).

b) Let Re z, >-1. Prove thatthe seies:log (l + z") converges absoluley

lfilhe serles >. converges absolliely. (4x16=64)


