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[,lAT2C09 : Foundations of Comptex Anatysis

PAFIT A

Answer any four quesiio.s lrom th s Parl. Each question cares 4 marks.

I lil and o are closed rectiiiable cLrves havinq the same inilalpo nls, showlhat
n {r + 6 . a) = n(r i a) + n (o a) tor every a e {1} L , {o)

2. Does an analltc llnclon rnap cLosed sels onto closed sels ? JustiJy your

3. Deiine l) solaled s nguarily ) removable singllarily

.1. Slppose fhas a poe oi orderm a1z = a and lel S(2)=

llralFcsrl at= 1 o,' t 
'",.(m 1)l -

s Showlhal H(G) s cosed in C(G, o)

6 showlhal tnr 
oq(1+ z)= j

I uslrate wth etampes.

(z a)m t (z),1|r€n show

Answerany four quesl onsJrom this Parl wirhoutomin ng any Unit. Each quesl on

Unil - I

7 a) Lel G be a conn€cied open sel and et l: G ' c be an anaytc lunc1ion.
Proverhatr=0 i and on y il lhe set {z e G:i(z)=0)hasa m t point in G

'b) Lel t be an enlre lunction and suppose thal ihere is a constanl M an

F > O and an integer n > l such that i(z) <M 2 'ior z >F. Show thal I sa
poynomia of deqree ! n.
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8. a) Stale and prove lhe iirsiversion oj Cauchy's ntegraliom!a.

b. -dlGb6.r6010, dndle'I u Cb6dco-0n,ou.lrnJon,-!l rn"rJ' O

ior everylriangu ar path T in G. Prove thal t js conslani n G

9 a) Define fixed end po nt homolopy Also state and prove ndependence path

b) Supposells analylc in B(a F)andlel(=f(a).111(r) a has a zero oi order
m al z = a. prove lhal ther€ is ar c > 0 and 6 > 0 such thal for F o <6, the
equalon f(z)= 0 has exactly m simpe roots ir B {a:.)

c) LelG be a regon and suppose thali s a nor conslanl analy,lic jufctior on G.
Forany open sel U in G prove thal f(U) rs open.

Unir ll

10. a) State and prove lhe rheorern on Lau.ent series deve opnrenl oi a lunction
which is analytic in ar anru us.

b) Slale and prove Casaroli Weierslrass lheorem.

l1 a) Slale and prove ihe res due lheorem.

or L pr6-ro-e+eoremrostrow ror I uo

12 a) LelGbearcgion ncandiananayticlun.iiononG Suppose that lhere
s a constanl M such thal im sup i(2) < 1,4 lor alla in dc. Prove lhal r(z) < M
for allz in G.

b) Slate and prove Schwarz s lemma

- Unit lll

r3. a) DeiinelhesetC(G a:l) and show thal il can be considered as a merdc sDace.

b) Define equiconllnlily at a polnt and equiconlinlity over a set. li F. C(G, !l)
is equiconlinuous ai each point of G, prove thal F is equicontinuous over
each compacl subset ol G.
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14. a)

b)

Provethal alamily F in H(G)is nomalil and only li F is locally bounded.

Lei G be a simply connecied region whch is noi ihe whole plane and ei
a e G. Then prove lhat lhere is a unique aialltclunction r:G + C having

the io owinq properties:

) i(a) = 0 a'rd r' (a) = 0

iii) l(c) = 1z : lzl < 1).

Deline an iniinite producl and show that a necess

convergence oi an inllnite product islhallhe nrh lerm

t er 0 be " r ecron and lal d,r be a seqLenLe ol disl n
'mrloornlr G and er lml oe d seorFnce o'rnlpgers.
analyic lJnclon I oelrred or G whose or y /eros d e
luilher al is a zero olf ol muliplicily tnj.

15. a)

b)

i4x16=64)


