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Show that every separable metric space is second countable.
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Prove that everycompact metric space has Bolzano Weierstrass property.
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Note : Section A', containing l0 very short-answer-type questions, is compulsory.
Section 'B' consists of short-answer-type questions and Section 'C'
consists oflong-answer-type questions. Section'A'has to be solved first.

Section - 'A'

ftqifu( sritrd{irfr s{rl S Brrt T.D qr <} srdqT q d r

Answer the following very short-answer-type questions in one ortwo
sentences. (1x10=10)

qc{ r. "3TiRr.F d6d{" oI oel{ ftfuC t

Write statement of "Summation by Parts".

c5r 2. zirT q+q or oel{ ftfuq t

Write the statement ofyoung's theorem.

ssq 3. tqlq qqroa o\ qR,nft-o dftl t

Defi ne Riemann inlegral.
y5r 4. q1rflf,d{ qpro or plp riu or oert ftfuq t

Write statement of fundamental Theonn of Integral Calculus.
qrc s fldB-o .roc oi qfuirf\-a olftr t

Defi neAnalytic Function.
qgc 6. fttfuo s!'iilwT d qR{fto o1fuc r

Define bilinear transformation. 
p.T,O.
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s{q 2 trql?Eir f r;?d:ral qffi61 - qqqTqr dfuCt

Test the convergence of the Integra, f ,:# *

qdfi v,noec d Bq-q){r o9& ** *,

State and prove contraction mapping principle.

OR

qrc 7. <ko eqrfu d qfunfrf, atfu{ r

Define metric space.

cr{ a. fuffl .l)-{m @} qRr+ft-o dftf r

Define open sphere.

yc;r e. liEd Eflfr o) qRqrRo dftt r

Define compact space.

,tr{fl 'l o.Il2rrl q E-ffq rur+q T{qBd 6\ qR'rnfr-o tn-r} r UsingFrullani's integration prove that:
Define firstand second countable spaces. r_tan-r ax_tan rbx 

JT - a
J, , dx =rtoe-

Section - 'B' cr{ s. ftrq dfr\ fu git{ Etfu'o scril{,T d d+s \'o Re|{ fr-€

frqifu-f, dg srftq ss-it d vflr afugr a{EcII t' ftqfufod Fc ii r9I w qimr d -
Answerthe following short-answer-type questions: (3x5=15) l= | 

+).w-z z-d
qcT 1. q?14 f (*)=, tFI {ttg Q<16<2 if ci-d qqrg d-qf ffidsqq Prove that every bilinear transformation that has only one fixed point a

qm oi t can be put into the following form | = 1 
* )" .- w-z z-al

Express /(:r)=x as a halfrange cosine series in the r an6ie e<y<). OR

oR ftrq dfuc fu s-fi u=*, _3xy, +3x2 _3y2 +1 dTErRr ufr-f,{uT

fuq dft\ fu s-ffi f (r,y)=Jd,(o,O) w errod-fi-q q& t sn rigE tD-{f,r t der fiqf, ffift-6 rDrl=r ?l+iv d sro dfrrl
Prove that the function 4 = a3 -3xy2 +3x2 - 3y2 + 1 satisfies Laplace's

fu-{ + o* I a+ (O,O)rt fr-qq,, tt _ equationanddeterminecorrespondinganal}tictunctionu+iv.
ay c{{ 4 s€q{ qfrfr-r"T fu€id ftfor !d ftr€ dftCI

Provethatthetunction /(x,y) = fd, is not differentiabte at (0,0) Uut

'* ^", * both exist at (o, o) .

qrc z. sqfSC fu rcto rin-o r+c QqIq sqdf,ftq E)-flr t I

qfr a,b efg d cftis rr-€fl( {fl r+x B fu Ji*"6 \o q.R+q

wc+r g 6 fu€ o-tt fu JA .fr \o qR+q €Eq'r tl
Let a,6 are two rational numbers and J q a Ji is a rational number,

Show that every continuous function is Riemann integrable. prove that Ja6 isalsorational number.

P.T.O.
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OR

qr4d d vnter er+o-tr{ or sq-*q mrtr gq liff*, qR

a > -l; znl rlq gn dfrq I

Using differentiation with respect to parameter, find the value of

e*l-e-drl _ dx, d)-1.Jo xe*

,rrr 3. Etfu-6 t.qiil{ur * =t'- ! d Ral-q fr-E oilr fiq-6 egil-qrc sqz-l
s6 dfuv t

Find the fixed point and corresponding normal form to the bilinear

transformation w -32-4 .

z-l
OR

ts-s Etfu6 sqiil{ur o) qro q,-ct d 3r&q-d-d n(r)>O rd EfiT-$

g;frq qhol lrl. t ii onarco-o: sqffig6 o-Eor d t

Find the bil inear transformation which transform half plan e R (z) ) 0 on

to the unit circular disc lwl < 1 .

sq"I 4. fu-q dft\ fu.69n qR'nq qqr .rS t r

Prove that .[ is not a rational number.

OR
frq dfu fu frxfr drm nqfu q !-.i-n e-gn rild-n \-n
E54q e)-or t.r
Prove that in a metric space, every closed sphere is a closed set.

,t5I 5. <ITf{q 6 qrTfu Cla,bllTq-+q wq-{ B I

Showthatthe space Cla,bl is separable.

T{gfl
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OR
qrq d (x,d) qfl-f, EqE t orx qfi6 dr :xxx + R ftqq-sn

q-fuilR--d $ : d1 @,y)= ,!(:'Y), \ .r' , l+dlx,y) , q-itfi x,!,ex Ta[ ftq-E\ fu

(€ro 4 ffq ag@ qQ-n dr

Let(X,d) beametricspaceandmetric dr:XxX -+ R isdefinedas

rollows , d,(*,v\=,1(lr'') ,, -'+' ! ): 

-w 

a (*, y) , for every x' !'€ x ' Then show that

metrics drand / are equivalent matrices.

Section -'C'

F:qifud fr{ sntq srif A sff {frs t

Answer the following long-answer-type questions. (5x5=25)

s= 1. q6q /(x, ,, =[#7' qqtu *' + v' * ' d frq {dTd s-+q o-r

I o u<tu (x, r; = 10,0)

r{crq{ dfrq I

Verify the Schwarz's theorem for the function :

I*o+ro
f (x,v) =)#' where x2 + Y2 * o

I O where (x,y) = (0,0)

OR

m-a-t /(x) =lxl,-n <x<7T A ft\ u-Sqq *tfr sro dfuq r

Find the Fourier series ofthe function f (r) =l*1,-, < x < 7r .


