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Thircl Semester M.Sc. Degree(Reg) Examinalion. October 2018

MATHEIVIATICS
(2017 Admn. Onwards)

MAT3C13 : ComPlex Function Theory

PART - A

Answer any four qleslions Each queslion cares 4 marks

1 Prove thal an elLptic iunclion wiihout poles is a constanl

2 Del ne the Weierstrass slgmafuncton o(z)and show thal it is an odd iunclon

3 Fnd a merornorphic lunction n the plane with a pole al every inleger

4 Suppose lhai i(z) is analylic ln a region G which is svmr.elrLc wih respeci 1o

the realaxis and t(x)is realior allx in G n I P'ovelhail(z)=i(z)rorallzinG

5 lt u ls hamoiic, show ihal f = u, - itry Ls ana !'tic

6 Prove or disprove : every hamonic lLrnction is subharmonic (ax4=16)

PART - B

Answeranylour questions withoutomning anv unit. Each queslon carries

unit - I

7. a) Prove lhat a discrele nrodule consisls elther of zero alone, oi the iniegral

multiples nwota s nqle cornpex number w + 0 or ol all L near combinauons

n,w, + n?w? wilh inleg ra coefticienis of Nvo n u mbers w, and w, wilh no nreal

b) Prove ihai any lwo bases ol ihe sarne period module are connecled bv a

unimod u ar translorrnaiion.
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I a) Describe the conslruction ol

b) P.ove thal addirion theorem

P(z + u) = P(,)- P(u) + ;

9 a) Deline the R emann zeta furnclion ( (z) Prove thal for Be, > 1, q(z)

rlz)= I (e - 1)- t'' dl
i

b) Derive Flemann's iu.cl ona equation ((z) = 2 (2r)'? I r (1 z) ((1 - z)

c.ll'7 1o'-1<Rez<O
\2)
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1O a) Ler K be a compact slbse1 ol lhe region G Prove lhat the ro ar€ straight line '

segnrenls.r, , r" in G - K such lhat forevery iunction I n H(G),

a 1 " llwlr.,,- ) I oslord /rna-orhe -o iFsrFnr) lorn a l - re
i;znitw 2

nlmber oi closed polygons

b) Let G be an open connecled slbset oi c lf n(r, a) = 0 for'every closed
recl t able curue. in G and every point a in C- G, ihen prove lhal C-_ G s

11 a) Slale and prove M iias'Leftleas th€orem

b) Def ne analy4ic continuation a ong a palh

l2 rJ Slare ano p'ove Sclec? r.leflio^ o' ' rplo

b) W lh usua assumptions, what s lhe meaning ol saying ihal aiunclion
' elem€nl(i D) admils unrestricled ana\,lrc coniinlaiion n G ?

c) state monodromy theorem
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1 3. a) Slale and prove the mean value theorem for harmonic iuncuons.

b) LetD={z lzl < 1} and suppose thar t aOJR s a coniinuous tunctiolr
Prove thaltherc is a unique continuous funcrion u rD J[isuchrhar:
) u(z) = i(z) lor allz in aD and
i) !(,) is hamonic in D

14 a) ll u : G J lR is a continuous function which has ihe mean va ue property,
prove lhai u is harmonic.

b) Slale and prove Harnack's theoJem

15 a) Let G be a region and i: a6G r R a continuous tuncrioi prove that

r(z) = sup {9(z) :9€P(i, G)) detines G hamonic tunciion u on G.

b) Derive Jensen's iormua (4x16=64)


