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Time : Three hours Maximum : 100 marks

SECTION A — (10 x 2 = 20 marks)
Answer ALL questions.
Each question carries 2 marks.

1. Define metric space.

wryGleuafl euenyuwimy.

2. Define characteristic function.
Snuweor srmlenar euenruimi.

3. Define a dense set in a metric space.
wriQeuefludled =i TEHE sewTid euenFwIm).

4. State Rolle’s theorem.
Crredlen CaHMSNS 6T(LHS)I5.

5.  Prove that u = y* —=3x”y is a harmonic function.
u=y" -3x"y aranug em Qs s erar Hlepa.

6. State the necessary condition for f(z) to be
analytic function.
f(z) U@werp &miurs @ @muusnarer Cseneuwmens
S (MM 1q 6060 6T(LPGIS.



10.

11.

Define bilinear transformation.

@ mamm Crilw 2 (HLTHDSMS eUenTILIM).
State Cauchy-Goursat theorem.
Ganél Aaarier Cannéams 6T(HSIS.

2

) ) z
Find the residue of (2 - a)(z — b) (2 .

_ . 22 . L.
z=a @L5g (z—a)(z—b)(z—c) -6 GTEESMNSE

SITGHTS.

)atz=a.

Expand cosz about the point z = g .

z= g—mu_n;l Qurmsg cos z -ew 6llflgg) eT(pgis.

SECTION B — (5 x 16 = 80 marks)
Answer ALL questions.
Each question carries 16 marks.

(a) Prove that countable union of countable sets
is countable.

(b) If limf(x)=L and limg(x)=M then prove

X ->a X ->a

that () lim f(x) g(x)=LM and Gi) if M #0

in{ )5
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12. (a)

(b)

Taantl_5555 — savmigafler  cramentLS5855F

Gamiy eramanfl_S5588) e HlemLl.

lim f(x) =L wpmid lim g(x) =M erafled

@  lim f(x) glx)= LM wpmd

X ->a

(11) lim(%J =% @@ M #0 erem Hlemial.

X ->a

Or

Prove that the set R of all real numbers is

uncountable.
R TG QuUQuasaf er SEUTLD
eTEnTemtL_&5&EHS50a@ eren Hlemia.

Let G be an open subset of the metric
space M . Prove that M -G 1is closed.

If fOR [a,b] and A is any real number, then

b b
prove that A0 R|a, b] and jA szjf.
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(d)

wry Geuefl M -a0 G yeng Hobs 2 L sawrid
arafleo M -G epiquw seanrid ereu Hlemidl.

fOR [a,b] wHmb A eerugl gGCsaib e Gl
GTeuT eralév AfO R[a, b] LOMHMILD

j/\ fZATfmmﬁ@ﬂ.

Or

If f is a continuous function on the closed
bounded interval [a, b] and if f'(x) exists for
all x in (a,b) then prove that there exists c

in (a,b) such that f'(c)=w.

Let f be a bounded function on the closed
bounded interval [a, b]. Then prove that
f0O R[a, b] if and only if, for each 0> 0, there
exists a subdivision g of [a, b] such that

U[f; U]<L[f ; J]+D.

[a, b] eTem eplqll eubLenlw @enLGleuaflufled
f <erg Qaroréfluner griy erens : Cgyb
(a,b)—e'u GTEOAIT X -&(@LD f'(x) O (BHSTE (a,b)—e'u

)= f(b

¢ W& saur(pH f'(c M eTeud &l ().

b-a
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G

()

(b)

[a, b] eTeim eplqll eubLenlw @enLGleuaflufled
f <peng qupbLeniw smiy erans. f O R|a, b] erem
@ muusHaETET Coeneuimen CumgjLomen
s QUUTH ga@earm O>0&@n  |a, b]-er
o 96y O erem @mHBHSTE U[f; U] <L[f ; J]+D
ereu flemLdl.

If f(2)=u+iv is an analytic function then
prove that polar form of the Cauchy-
— Vg

. and
r

Riemann equations are u

Uy =—TV,.

Let f (z) =u+iv be an analytic function in a
region D then prove that f(z) 1s constant in
D if |f(z] 1s constant.

f(z)=u+iv CTGTLIG  LIGpenn &ML erenfled
Garanr-gir euigelled Camadl-fomer swearLm@®s6r

Ve
u. =—

r

LHMID Ug = =TV eTen HlemLl.

D crep  ormissSled f(2)=u+iv LG penm
&ML 6T |f(2)| orfledwns @mHST |f(2)| -1b
el erer bHlemLal.

Or
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(d)

(©

sin 2x

If then find the

u puny
cosh 2y + cos 2x
corresponding analytic function f (z) Su+iv.

Examine whether the function f(z):|2'|2 1s
differentiable or not.

sin 2x

= eTafld; senards O gmesr
cosh 2y + cos 2x # ®

@wanps  fle)=utiv  ae@p  ugp®D
Fmienans Smers.
f(z) = |2’|2 oTerm  FTTUTES  UenSUILSSEHST

@eeawim ererg GCamdlgLs Lim.
Discuss the transformation w =e”®.

z-1-1

Find the fixed points of w =
z+2

w=e* 2 (HrHnsams Hend edleu.

:2—1—i

-60T [lenevd ST BN 6T STEHTS.
~g  THeassy

Or

If w=u+iv prove that the transformation

transforms |2|<1 into the half

T 1-z
plane u>0.
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(d)

(a)

(b)

Find the bilinear transformation which maps
the points z=2, i,-2 into the points
w =1, 1, -1 respectively.

1+z

w=u+iveens w= GTGTD 2 (HLOTHMHLD

|2| <1l crauens u>0 ety DDISSOTHIHDG
2 (HLMHmIF S ere blemLdl.

z=2, i,-2 eemp yeraflsemer perpGw
w=11,-1 eem yeralls@EpsE 2 (HLIHOID
@ mamm Crilw 2 (HLOTHDSMSE HT6HTsS.

Let f be analytic inside and an a simple
closed curve C. Let z, be any point inside

C . Then prove that f" (20 = —14))03
(z-2,

2z

Evaluate j(e—l)4d2 where C 1is the circle
C Z +

[ =

C erampm eraflw epiqul cuenereuanyuilen Cogyld
oHmIDd 2emCerd [ UeTF LGUPD ST
erenngs. C -ar 2_emCer rCaanid ep(m Laafl 2, erena.

f(zo J.—)dz oreur blemLdl.

Z 20)
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(d)

2z
LY:SINIG: jé—lydz @@ C eerm eulLib

|z|=2.

Or

Expand as a power series in z
iz -1 )(2 - Zi

in the regions () |g<1 (i) 1<|g<2
(iii) |¢] > 2.

1_e22

24

Find the residue of f (2) =

-1

Go)e=g) s O g <1 () 1<[e<2

(111) |2| > 2 GTaT)  SrmshGalL 2z -6

9H&@GseTs allflSg eTps)s.
_ 2z

f(z) -1 i -GUT GTEFFSHENHE HTEHTS.
z
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