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(For candidates admitted from 2016-2017 Batch)
B.Sc. DEGREE EXAMINATION, APRIL 2022.
Part III — Mathematics — Major

COMPLEX ANALYSIS

Time : Three hours Maximum : 75 marks

1.

SECTION A — (10 x 2 = 20)

Answer ALL the questions.

f(z)=Z aew emiy eumsUILS5568 D@ eTem
Hmieys. ' ’
Show that the function f(z)=2 is nowhere

differentiable.

QLIS 6T FLDEGTLTL L GT(LPSIE.

State the Laplace’s equation.
B Uy e BLIHPSSHD LIPTE Laraflsaman auamTwg.

Define the fixed points of the bilinear

transformation.

GO&EG Nfgsmg cuemrum.
Define the cross ratio.
Carfluflerr CsHmsms eT(RS!S-

State Cauchy’s theorem.

Biss : [ 202 dz =2
s
2

Solve : I——Sﬁz—z-dz where \z\ =2.
c (z _r
2

Gl_u'_n'cumein‘ Cshpsems eT(pEIS-

State Taylor’s theorem.

saflenolSsILLL Spliyy yerafl — euenqwimI.

* Define isolated singularity.

10.

GTESID — QuEnTWImI.
Define residue.
sréllen ety CsHmsans (SIS

State Cauchy’s residue theorem.
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SECTION B — (5 x 5 = 25)

Answer ALL questions, choosing either (a) or (b).

11. (1)

(<=1)

zRez

f@=1 I
0

afld 0
b , f(z) erenmp &y

arafler 2'=0

z=0-6 QgriFdwrerg eremmid pEITD
2=0-& aumsL§ssEss DO  Tamid
Hmieys. ‘

zBea if z#0
Prove that f(2)= \z\ : , -1is
‘ 0 if 2=0

continuous at z=0 but not differentiable at
z=0.

, Or
o il & o
: = & —5+5 = 4 —  GTen
O0xdy 0Oyox “ox* Oy 020z
Bep Q-
2 2
If F .0 , prove that
O0x0y 0Oyox
2 2 2
—6—2- + iz— =4 g —.
ox® Oy 020z
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12.

13.

(1)

(<)

(1)

z=0,-1i,—-1 eTerm  ueteNsener w =1,1,0
eamp  yaraflsatlan  Cuod  LBsEEHD @@un
2 (HLTHDEMSE STETS.

Find the bilinear transformation which maps

the points 2z=0,-i,-1 into w=i10
respectively.
Or
w= 2 LE Ceremm 2 (HLom lzl:l GraiTm
4z -2

e N 1 .
QL ges a@owliydaf ~3 <& 2eTer
il LsHn@ wimb aaré sTL(s.

. 5-4z
Show that the transformation w= 2

z_

maps the unit circle ‘z]zl into a circle of

radius unity and centre - é

[f@dz=-[f()dz aan P 9.

-C (o4

Prove that f f(@dz= —J. f(@)dz.
-C C

Or
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14.

15.

(<=4)

(=0)

(<)

(1)

(<)

e2z
(z+1)?*

C aeug |z|=2 crafled I dz -e ALY
C

ST,

22

Evaluate i dz where C is the circle
£(2+1)“ ,

|z|=2.

z=-2 By f(2)=

z . -
TR
QsrLeny au(mad.
Find the Laurent’s ‘ series for
z
=————  about z2=-2.
T g o
Or
forafler Csppsas erpd Hlena.

State and prove Riemann’s theorem.

——— -t Glpuiseile) TEFSMGE HrS.
z-sinz

Find the residue of

1_ at its poles.
z-sinz .

Or
Ganen eiés Cappsas erepd Hemq.

State and prove Argument theorem.
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16.

17.

18.

SECTION C — (3 x 10 = 30)

Answer any THREE questions.

Gsmaf) fuorafler gime aiga swaUTRS®ET cume.

Derive Cauchy-Riemann
co-ordinates.

equations in polar

Qo eisfean =1 eaep grog o
WwrHmIb @yl QUL 2 (HLMHDEMS
w= e“l: £ Z] aemp  eugeusHH eTpsMD  eTam

z+a
Poeys. (A - GuowQuerr) Guogib Gdie Gorppd
Imz>0 erarp Cuwed SnTssasns lwlsl )
G Ll LHSSLLTS 2 horpp GCseeuwner wHmb
Gungiwrer fluggener Ima >0 eren Hipes.

Prove that any bilinear transformation which
maps the real axis onto unit circle |w|=1 can be

z -

written in the form w=e“[ i], where A is

z+a
real. Further this transformation maps the upper
half plane Imz>0 onto the unit circular disc
le <1 ifand only if Ima > 0.

Camdluler Qgrensusi @ Gsdrsms auwd Npa)s.

State and prove Cauchy’s integral formula.
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_ zZ-1
19. /&= 79 @ +3)

QarLeny [z’ <2 -6 &TETS.

cremp  emmer:  Quuwiele

Find the Taylor's series ‘.to' represent

' -1 . .
f(z)=m in |zl<2.

' 27
dé

L w@r @ WhHsela —

20. sran@r  Qsrensl([HB6vled I e

0

e &y

SIS,

Using Contour integratioh, find the value of °
2r '

-" dé
02+cos9'
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