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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. State least upper bound axiom.

B&8m GoeveuribLy eldluldienar er(Lpgs.
2. Prove that the set of all integers is countable.
(WP(Lp GTERTSHET 6T HEWTLD GTamTEwn L5555 eTeu HlemLdl.

3. If G, and G, are open subsets of the metric space
M then prove that G, NG, is also open.

wriy Geuefl M- G, wpmb G, eerLmeuser HpbHS
> gammiger orafley G, G, -b Hobs o L sarid eren
HlersLal.

4.  State the Rolle’s theorem.
Crredlen CamHmSNS 6T(LHS)5.

5. Show that the function f(z)=2z 1is nowhere
differentiable.
f(z2) =2z crep gmiuneng eh@GD USUILSS5555060
eTaurd STL(Hs.



10.

Show that the function e"(cosy+isiny) is

analytic.

e'(cosy+isiny) erep &TTLTETE UGUPedn &ML

oTeud ST (Hs.

Define conformal transformation.

@\GwTEIGLD 2 (HLOMHDHLD GUEHFUIMI.

Find the bilinear transformation which maps the
points z=o,1, 0, into the points 0,1, ©
respectively.

z2=0,1,0 eep yeraflsamer wpepCw 0, i, 0o

ererm  Yatatlas@Ens@  wrpmib  @ordl  Criflwe

2_(HLOMHDSENSE HTEHTS.

2

Find the residue of % at z=1a.
z°+a

2
2—2 TSN 2 = i -WIL_Gg TFFSMSE ST,

Z2+a

State Taylor’s theorem.
Quwieiler CanmSams 6T(Lps)s.
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SECTION B — (5 x 16 = 80 marks)
Answer ALL questions.
Each question carries 16 marks.

Prove that the set R of all real numbers is
uncountable.

Let (M, p,), (M,, p), (Mj, p;) be metric
spaces and let f:M, - M,, g:M, - M,.
If f is continuous at aOM,; and g is
continuous at f(a)JM, then prove that

gof 1s continuous at a.

Quuluearsaier sewd R eramanil_gs&55606
ereu flemLdl.

<M1,,01>, <M2,,02>, <M3,,03> GTETLIGHGUGET
wirdy Qeuetlaer TGS, f:M, - M,,
g:M, - M, erans. [ ez alM, -l gz
Qaroisflunseyd, g erg f(a)dM,-uisg
QarLiFflunsed @ @BIT® gof  yegl
a-wLgg) QgrLrgdlwneng) eren bHlemLal.

Or
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(©

(d)

()

(b)

Let <M, ,0> be a metric space and let a be a

point in M. Let f and g be real-valued
functions whose domains are subsets of M. If
Iimf(x)=L and limg(x)=N then prove

X -a X -

that lim f(x) g(x) =LN .

If B is an infinite subset of the countable set
A then prove that B is countable.

<M, ,0> eratigl e wrly  Gedafl  eres.
M- e Lemafl a erens. QWL smiLger
f ohmb  g-en Srhshger M-6r o L sanThiger
TGS alclntlz f(x)=L wpmid alclntlz g(x)=N erafled

lim f(x) g(x) = LN erem flem14l.

cTemTewtlL_$&&H% sewrd A-a (pigeuhm 2 L et B

ererfled B-uyb cratmentl_$5858) eren bHlemLal.

Let <M1, ,01> and <M2, ,02> be metric spaces
and let f:M; -~ M,. Then prove that f is
continuous on M, if and only if f(G) is
open in M, whenever G is open in M,.

State and prove the Taylor’s formula with
the integral form of the remainder.
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(©

(d)

(F)

<Ml, ,01> L HmILD <M2, ,02> CTETLIGNGUSET UITLIL|
Qevaflser erevis. f:M; - M, crans. [ eranuig)
M, -é Qgrirsflumeng erafle, erafléey wl HGWL
M, -& f(G) g Snhs Qeuaflum@bd @miE
G ez M, - fmps Ceuafl.

Qgrens aulg6edled BHuerer  GQLwieoetr
eumILmL i enar er(ps HlemLdl.

Or
If fOR[a,b], g0dR[a, b] then prove that

f+g0R]a, b] and T(f+g)=j'f+ig.

Let f be a continuous function from a metric
space M, into a metric space M,. If M, is

connected then prove that the range of f is
also connected.

fOR[a,b], gUR[a, b] eaile f+gOR]|a,d]
b b b
wppid [(f+8)=[f+[ g aan Hlep .

wriy Gedefl M, -ampg wrliy Ceuetl M, -&@
[ <eig Qgrirgflurer griy  erens. M,
Qevantbsg erefled f-eir GIFHD QMBS Gren
HlersLl.
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(a)

(b)

(©

(d)

Prove that the function
u=x"-3xy> +3x% -3y% +1

satisfies Laplace’s equation and determine
the corresponding analytic function u +iv.

State and prove the necessary condition for
f(2) to be analytic.

u=x-3xy* +3x* -3y* +1 eremLIg;) omLievmenSleor
gwarurigener Hlevme| Geldmg erer blendl.

Cogud QBgiIL6r @55 u+iv @ LEGP®DE
Fmmlenend Smehms.

f(2) eremp &ML LIGWeD FTTLTS @) (HLILISDHSTET
Caemeuwimand sL_(HULT geen eT(Lpd Hlemia.
Or

Show that function u =%1og (x® +y?) s
harmonic and find its harmonic conjugate.

If f(2) is a regular function of z prove that
O @ =alref
ox?  0y? '
u =%1og (x* + y*) ererm amiy @ngs FTiL eTend
sT_(H&. CLoID F6T Q)eng @) neRTEn IS STERTs.

f(z) eerug z- uGWeD FTIY  eTeil

02 9> 2 2
[ +W} f)| =4|f' @) aar Hemq.

ox®
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(b)

©

(d)

Show that the cross ratio of four complex
numbers 1is unaffected by a Dbilinear
transformation.

round a

Find the value of the integral j dz
nZ-a

circle whose equationis |z—a| = p.

Bren@ Spumear eransaier @ @urm  Criflwied

2 (FOTHPSHATD GMIGE 6IsD  WLIDTE  erean

Hmeys.

C eramug e e LID Sgear  FwearUr(

lz—al = p erafla jﬁ—@‘r WELILE STenTs.
nZ-a

Or
Obtain the images of the lines x=0 and

y =0 under the transformation w =z%.

Find the bilinear transformation which maps
the points z=0,-i,-1 into the points
w=1,1,0.

w=2z" eerp e (morHpsHear Ep x =0 wHmD
y =0 ererp Carhsaflen 9bLBIG®ETS SHTewms.
z2=0, -1, -1 ererm yereflaemer w =1i,1, 0 ereim
yerefla@Ens@ o @muromb  @@uord  Crilwe

2 (HLOTHDSS N 6nd: &Tams.
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(b)
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z+3
z(z2-2-2)

where (1) |z|<1, (1) 1<|z|<2, i) |z]>2.

Expand f(z)= in powers of z;

- ®¥3
f@)= z(z2-2-2)

eifsg TGS OGS @) lzl <1,
(1) 1<]zl<2,@Gi) |z] > 2.

oW z-ar  AOEGSHETTS

Or

Let f(z) be analytic inside and on a simple
closed contour C. Let z, be any point interior

to C. Prove that f(z,) -1 f®)

2miy 22,

dz .

dz where Cis |z] =1.

2452+
Evaluate .[ Z +5z+6
C

-
f(2) eramug C eremp eraflw epiqui 2 (Heuanyules
Cgid 2igen 2 6@T@HD LIGUPenD &L 6T6ns.
zy eranug C-en 2.6Ger 2 ater yerafl erafled

1
f(z0) :2_7'[i'l-zf£—zz)o dz erew Blmeys.

2
LN j% dz @mng C eerug
c

lzl=1.
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