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MATHEMATICS

MAT2 C09 : Foundations of Complex Analysis

Tme I 3 Hours luax l,larks 80

PABT-A

Answer any lour queslions irom ihis Pad. Esch queslion carres 4 marks :

1 Let G be a region and suppose lhat f G + c is analytic and aec such ihat

i(a)l< l(z)liorallzinG Show lhal either r(a)= 0 orr ls constani

2 Lell be analy'tic in B(a i3)and suppose lhali(a)= 0. Showlhata s a zero oi

multip cly m ii and only i Am r)1a)= = (a) = 0 and ln)(a) + 0.

1
prenl o! \l) - _- va io _ I e a'nul-c" ;',i,;;"-"- '''''- 'z't / 2\

;di, Lrsing re\.a.a LaoFn -row h:1 l r r 1.

5 Deine ihe sel C(G, o)and showthai it is non-ernpiv'

6. Show ihat a necessary cond I on lor the convergence ol an inlinile producl ls

tharthe nrhlem must go lo 1. (4!a=16)
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Answe.any four queslons from this Partwilhout omitting any Unit. Each

queslion carries 16 marks:

Unit - I

7 a) Define w nd ng number and prove lhat it is an inleger.

b) Let rbe a closed rectifiable curve in c. Prove thal:

tu fllIffi !l I

) n(- r, a) = - n(r. a) lor every a c{rl,

i) n{r, al ls constant lor a belonging to a cornponeni oi G = c - {r},

ii) n{r, al= 0lor a belonging lo llre !nbounded cornponent ol G.

L a) Lel r be a reclil able curve and suppose I is a tunclion delined and

colnuousont4.r-o Fa.hn 1.rellm/. , t(") o*,o,r..) (w_z).

Prove thai each F. is analylic on a - {rl and i (z) = m F r(z) 
.

b) Slate and prove the iirst version oi Calchy's nieg ral formu a

9 a) l{ r0 and rr ar€ lwo closed rectifiable curues in G and ri - r, .prove that

Ir= lr ror '6v'6ru rL,n.rion r rnrL!tr- o. a,

b) Slate and prove open mappinq lheorern.

Unil-ll

10. a) lf f has an isolaled slngulaiiy at a, lhei prove lhal lhe poini z = a is a
removable singularlty ii and only il llm(z a)ilz)=0.

b) siaie and prove Casaroti-weierslrass theorem.

; oo^
11 d, Js6 resdre r-6o'pa ro.ho{ lrdl I , ". d' 0

b) Staie and prcve Rouche's theorem.
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12. a) Slale and prove Schwarz's emma

o' ll d < darrea"(/, i-u.oo,"'n"' "isroneo 
eaaool" 1e7

D = {z: lzl< 1}onto tseli the .v€rse ol q. is (r 
". 

Also prove thai a"
maps iD onto aD q"(a)=0,q:(0)=1 la?ande:(a)=(1- al'?)'.

Unlt-lll

13. a) Wilh usualnolalions, prove thal C (G, o)is a cornpele melric space.

b) Prove lhal a sel F. C (G o) s nomalii and only li iorevery cornpact
sel K. G and 5>0 there are iunclons l, i^inFsuchlhallorl€Flhere
is at leasr one k, 1Jk<nwilhsup{d(r(z).rK(z)):zeK}<6

14. a) li {i")is a sequence n H(G) and I be ongs lo C(G, c) such thal i" ' r

then prove thati is anaytc and {t)r l! lor each k > 1

b) Siate and prove Beimann rnapping lheorem.

') al larBer, o,o " - p'e'e't:tllz con,eqesrornonTero rnb'l

anclo.v llhe s€res ) ogz convers€s

b) Lel Re z. > - 1 ilhen prove thatihe sedes I log(1 + z.)converges

absoluiely il and only il the series Iz" converges absolute y

c) Staie ancl prove the We erstrass iaclorizalion theorem (at 1 6=64)


