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EXAMINATION NOVEMBER 202‘3
Mathematics ’
MTH 3C 12—COMPLEX ANALYSIS

(2019 Admission onward_s)
Maximum : 30 Weightage

Part A

Answer all questions.
Each question carries a weightage of 1.

Describe stereographic projection.
Find the radius of convergence of the powéf'_éerics Yn-0k"2k an non-zero integer.
Show that the real part of the function \/E is always positive.

Give the power series expansion of log (z) about z = ;.

Evaluate j 2 dz, where nt)=e*,0<t<2n,

7 Z

. (1
Determine the type of singularity of /(2) =231D(;J at z = 0.
Find the number of zeroes of 2" —42% 4z -1 enclosed by |2|=1

Show that a function [ :la,b] - R is convex iff the set A = Why)tesxy<band flx) syl is
convey.
(8 x 1 = 8 weightage)

Part B

Answer any two questions [rom each unit.
Eacl question carries a weightage of 2.

Unit 1

'.S}mw that if G is open and connected and £:G > C is differentiable with ['(2)=0 forall z
in (i, then [ is constant,

, X b g : . . -
Prove that there jg no branch of the logarithm defined on (= ¢ - (O).

State and prove Symmetry principle,

S
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Unit 2

e P Ve _ < —aq) ,for-z~a<R,
12. Show that if f be a_pailytm in B(a_e,;: R) then f_(x)—ng,oan(z Q) z-4 Whaery,

13.

14.

15. State and prove residue theorem.
16. State and prove Rouche’s Theorem.

17. State and prove Schwarz’s lemma.

(6x2=12 weightag:

18. Let f(2)= ¥ a,,(z—.«_:’@)}‘v;

(@) For each k21 the serles P

nn-1).. (n- )k s |
convergence R. o )..(n k+1a,(z -q) has radiu

(b) The function fig infinitely differentiah]e

on Bla, R) anq, furthermore, f*(z) is giv

by ¥ nin-
VLM (n iy, #2=a"* for all k> 1 ang |2~ a|<R.

(¢) For kZI,a =\ "(a).
19, State and

Prove analogya o o

OEUL of the Fundamental Theor

% orem of Caleulyg for line integrals

d rectifiabla curve

Sh
OW that jf Toand y; gy, two ]
every analytjc functiop nfonQ

0se : f
S1n G angd Yo ¥1 then Imf: by

21, I‘Ndludtc ]loﬁ
0 14,2 “%

(9w R — 10 woeit!
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