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Second Semester M.Sc. Degree (Begular) Examinalion, March 2018
MATHE[4AT|CS (2017 Admn.)

MAT 2 C09: Foundalions of Complex Analysis

Time: 3 HoLrs [,4a). l4arks ] 80

PART A

Answer any four queslions frorn ihis parl. Each qu€siion carries 4 marks

' Tva Jat6 | 
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whe'c'O -.", 0 r' 2tr, Io att possbe vatLes or',2\z'+4)

twlhA.t-2.
2 Show that the relation homotopy is an equivalence relalion on lhe sei of all

cLosed recllable curves n a region

3 Deiine l

i) isolated singularlty

ii) removable s ngularily.

lu\lrala wrh oramples

4 Doesr-aaax,srananaryrict-nno-r o o'un'f^Ll - i*o\2.t 4

I ^ -: rweraD={z lz.1lt:whyD

5. Define lhe setC (G, O). Can it be emply ? Why ?

.a 1\
6. Show r.ar ll 1- - :. (4x4=16)i:\ n_-r 2
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/ a Lpl G be a Lo(acleo ope_ \41 c'a all G Cbeana'aw_'r_ction
Pro\eInd 0Jc do-v ll-ecal 2 - C _(71 0. -d\ c r11 I poin' 

'n 
G

b) Siate and prove the maximum rnodulus llreorern

8 a) D€fine the w ndlng number and prove thal il is an inleger'

b) Slate and prove lhe f rsi ve rs on of Cauchv's inleg ra fomula

9. a) Lel G be a region and el r: G + C be a coniinuous funclion such thal

Jf = 0 {or every palh T n G Prove llra! f is ana\,tic in G

b) LetG beanopen setand let l: G rObe a diiferenliable lunction Prove

lhatl is ana\,tic on G

Answeranyfour queslons frorn th s part wthoui omtling any unii

Each quesi on canies 16 nrarks.

Unit l!

10. a) Siate the llreorem (no proof) on Larrenl series deve opment Use ihe

Laurenl expansion lo cassfy lhe solated sing! arlv al a po nt z = a

ol a funciion t analylic in {z : 0 < lz al< R} Jusiifv vour classiticalion

b) Slale and p.ove Casaroli'Weierslrass theorern

11 a) Siale and prove resdle theorem

; in"
o, Jse rasrdu.lheoran lo s ow Ihar I r - 

d' - 
2

12 a) Siale and Prove Sch

b'.r ", 1.o,o!'r,a,, enoo D dar-Fdb|zr -1'z al "o-'onen'e
of D = {z: lz l< 1l onto lsefilhe nverse of q.is !4, Also prove lhat !r.

rnaps t D onto i D, 0.(a)= 0, el (0)= r - la l': u"o ol lut=lt-l'ft'
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13 a) Slppose F C C (G, O) is equicontinuous al each poinl of G Prove ihat F

is equiconunuous over each compact subset of G

b) Slale and prove Azela_Asco itheorem

1 4 a) Detine ihe sel H(G). ll {f") is a seqlence ln H(G) and f belongs to

C(G, C) such thal t" J t lhen prove that f is ana vtic anO irh -+ lhior
eachinlegerk>1

b) Prcve thal a lamly F n H(G) s normaLitand only if F is loca y bounded

15 a) State (no proof)lhe Weierslrass factorizalion theorern

b) Let G be a reg oir and let {11 be a sequence of distincl point in G wth no

ml point n G; and lel {mi) be a sequence of integers Then prove lhal

there is an ana!'lic funclon I detined o. G whose onlv zeros are atlhe points

a and llrther ihat a is a ze.o of multiplicit)] mr' (ax16:64)


