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(For céndidates admitted from 2016-2021 Batch)
B.Sc. ‘DEGREE EXAMINATION , NOVEMBER 2023.
Pgrt III — Mathematics — Major
- COMPLEX ANALYSIS |

-

Time : Three hours k
PART A — (10 x 2 = 20)
Answer ALL the questions.. - |
1L w=2-Aean ulx, y)+ivlx, ) auigefleh afleués.
Expfess w=2%in the form of u(x, )+ iv(x ).

2. @@ Hssd stmlenen Z GremTy L{maﬂuﬁh_ggj GruGurrg
o mm&uﬁh_ggassgj Greurahg]mrru_l?

When do you say a complex functmn is
differentiable at a point Z ?
3. w= 1 ererp OTpmSHenen LiHH qu Gy m@gja. Ib
z : o

Write a short note on the transformation w = l

" Maximum : 75 marks

10.

Qm Car @ rpOSHMST cuenrLIg.
Define bilinear t;ansfofmation.

om s e - amsdgsés  ueaaierulen

- frpflee aumpup.

Define the length of a p1ecew1se differentiable
curve,

| QurGryreilen Ggp')mgmg s,

State Morera's theorem.

e?z - an Qoo Qg,m..rﬂ&r’ o fleflenan TPEIS.
Write -Maclaurin's series é_xpan_sion of e*
@mparL_eflen Ggﬁ)mgmg )5, v\

State Laurent's theorem.

z=a- gg f(2)-ér a&&géﬁmm QJGDD’LLIQ].‘
Déﬁne reéidue of f(2) at .z >= a. |
@rym&ﬂuﬁlm GCasppsens ahg,uas

State Rouche 8 theorem :
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PARTB-——(5><5 25)

Answer ALL the questlons Choosmg either (a) or (b)

11, (1)

12, (em)

'Show that the transformatlon w=

f(z) =gin x cosh y + icosxsinh y -&@ C-R
soaUTQ&emer sAUNTES. _ :
Verify QR - equations for f(2) =sinxcoshy+
icosxsinhy. :

- Or

-4z
GTeTm LOT) LDITGUT Z
4z_g P wrbperag |zl =

w =

GroE el L sfaen eLowith —-;— Ln;bgub RUOG
c%r;(g)ml__u_l QL 1ons (Sarrrreseﬂm@ o ST (.

5-4z
4z -2
maps the umt circle |z} = 1 into a circle of

radius units and center _—%. _

12-3i|=3 aép aripfhe w=% arenp

Gasrrr'fﬁ.gaﬂsh &ip SbLSMSE STTS.

Find the imége of the circle |z~3i|=3 urx_dér ,

the map w=~.
3 P. . 2

OrA'
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(e;a)

z=1 Grmgp RIS au_L_géﬁmsa lwl =1 sysab,

lz] =1 -Weer w=1ysebd, WLHRPLD
z=-1-leer w=-1lgsead Camrsgd Qurg
QmCar_( wrpnsHmer Srems. k

Find the general bilinear transformation
which maps the wait circle |z{ = 1 onto
|w| = 1 and the points z=1 to w=1 and

z=-1ltow=-1..

M =max'{lf(z)l/zeC} opgit ! Gre'crug]"

C’—uﬂcin fsemb‘ arenflev. -j-f(z) dz SMZ eTeu
: c ‘ '
Poays.
" Prove ‘that j () dz' <M1,  where

M= max{l f(z)l / ze C’} and [ is the length

" of C.

(<)

circle.

Or
C o) mL_l_Qmaﬂw
amu@ @U ® J‘ (2z+1,)3
wHlL STETs. |
Evaluate ! where C is the unit
' 22 z+L)3
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14.

15.

| (1)

(<)

(24)

zz -1 ‘ ' R ;
— : < 2-6 S mi
(,z+2)(z+3), anen - | z| ‘ &  @Gihnd@n
Quulefler Qgmirs srems.
Find the Taylor's series .to represent
22 -1 o
<2.
iz+2)(z+3 in ]
2<|z|<8 @eémm Qe uEgHGé
. . y :
z2°-1 '
wdubmar Huglb ———— . gkl
Audemar QDb T o vy TP e
e e Agr_Mer elfloe srens.
‘Find Laurent's series expansion of the
. . 2 _ 1. . ‘
° function i L valid in the annular
: (z+2)(=+3 '
region. 2<lz|‘<3.
C syeng 3+3i,3-3i, -3+ 3i,-3-3i. aenp
288 yareflaemer  QaramL.  sgigd  erafied
2+3sin72 ' )
—————dz -& Wiy sres.
! W17 T ofoy srem
Evaluate J.Mdz ‘where C is the
z »z(z—l) ’
square having vertices

3+8i,3-3i,-3+
3i,-3-3i. -
o Or
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16.

17.

Haaer  emiy

~ rppgdaanyd w = e ——

* Where A .is real.

(@) C meglz- ll— " arenfléd

» J‘—z——+—2—ﬂ;——1—dz mmﬁuq sNeH.

Evaluate I (z+ ) (z 1) ———————dz where C is the

Coeremp - eulLId

circle |z-1]=1.
"PART C — (3 x 10 = 30)
Answer _ahy THREE questions.

aimsliL_Sa550M5

-@@LugHsTer
Curgoren a__@urpaemer sl fimeys.

State and prove the sufficient condition for

(hfferentlablhty of complex functions. -

1 gremp @gm@
QIGEEC)

GTeD @ulgelled eT(PS

lz{=1 erémp @r,ra)@ an_n_gﬁemsr lw|=
QULLLOMS wrHHIDd TG
(LPlgWLD ETEoTE a;m_'_@es. ’ o

Show that any bilinear transformation which

maps the unit circlé |z|=1 onto the unit circle,

lwi=1 can be written in the form w = e”lﬁ%}. '
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18.

- 19.

-20.

- srdufen Qzresis’ G GsHrsms @ "l'ﬂ@jma;.

State and prove Cauchy's integral formula.
Quiiefer Qsm_aiy s Hpieys.

State and prove Taylor's series.

T N
1+asm9 \/1 a?
Prove that: I . d6 27 _, (-1<a<1).

1+asind \ﬁ a2
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