
crt a. fi a, b oi{ d cRtq riwr( {s e-o,R t fu G + 6 vo cfttq €GTr

t d frq ot tu J; fr yo c.R+q riqr tl
[,et a, b ar€ two rational number and 

"/a 
1 "[ is a rational numbeq prove

that Jsb is also a rational number.

16q dfuC fu cR'tq dcqrul or sgarq Q {"f Fkd e}-a =r€l i t

Prove that the set Q ofrational numbers is not a complete ordered
field.

Aq{ riq.f riq.ftfo\ drr ft-€ dfr\l
State and prove Baire's category theorem.

OR

{rrdt (x,d) f,s.a (-v,p) <} St-f, wqFeqY t eflr7:r+),vo
.n-il{ t r dq/qrd B qR efrr dca qft /-' (O xt qgr t
qir oafi 4rq qqfl t I

Let (X,d\ and (y,p) be two metric space and f :x -+ ybe a

function. Then / is continuous ifand only ifl-' (D isclosedinX
whenver F is closed in L
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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'

qY;I 5.

sentences.

qT{ r. "3TiRm r{f,f,{" qrT ozn ftfuq t

Write statemcnt of "Summation by pafls".

c{{ z. lqrd q+q or 6-eI{ ftfuC t

Write statemcnt of Schwarz's Theorem.

qw 3. r{fl?Fct=t .Iprd or XolB riu or 6ar;I frfuq I

ffidd orft-dqrff qsri d Brr{ vo qr ql qmqt { t I

Answerthe followingvery short-answer-type questions in one ortwo
(l xl0=10)

Write statement of fundamental Theorem of Integral Calculus.

cT{ 4. Wrl-otq qac @i qfuffi-o dftf r

Dcfi ne Intcgral Function.
P.T.O.
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ffiE'f, Ff,{ ol qRqft-o dftcr
Defi ne Analyic Function.

sfuq ficqqt ol qrm si cR'rTB-d dftcr
Define Equality ofcomplex numbers.

cT{ 7. s€fi cfrfurlT +t cR'qTR-( dfu\ t

Defi ne Contraction mapping.

er-c 8 Wf {0-o {qfu o} cfuTlG-f, dftct
Define Complete metric space.

g qefi tqrf Cs E-fis {ff oi cforrfro dfuCt
Define First category and second category.

1o.qRftd cMfi TEr{ o'r cRqrfr'd dftct
Defi ne Finite Intersection property.

Section - 'B'

fffifo-a srit d stn dr

Solve the following questions : (3x5=15)

cc=r 1. yo Bfi ffi d m otft or erftrfrq d qrqo fu-qr< ol qrcqr

dftcl
Explain Cauchy's general principle ofconvergence for double series.

OR

s-q ffi d 3rifuo sr+ooc ol qrcqr dfuqt
Explain partial derivatives of higher order.

crl z. qft/:[a,6]cft{€ t e'rn r,[a,a] or ot$ frqrw{ t,

aq L(P,f)<u(P,f)

lf f :la,bl is bounded and R is any partition of fa,bl

then L(P,f)<u (P,f)

vrc z. ft{C dfuC fu trii-m trilf, q-6q tqn q.Trf,flfrq +.rr t t

Prove that every continuous function is fuemann integrable.

OR

crdd d $rEfl errcoq d sgrqf,r t <rtH fu 
'

J:ffi ax=ltoe(r+a) qfr a>o

With the help of differentiation with respect to parameter show that :

J, frt1 ar=lroe(r+a) ir d>o

src e. qR f (z) z a fuaft-o p-a-c t, fu€ aifuq fu :

[+.+] B rk)l' =zlr'G\l'
\or oy )

If /(z) is an analytic function of z, prove that :

(#. #)la r (,)l' = zlr' (z)l'

OR

<YH tu, =.t fnT d qfrilr 
V -11= ldt ffi T*i ffiz

d cft+n lw-llllr+11=rit Ecr<Rf, oror *r

Show that the mapping w= J7 transforms the family of

circleslz - ll = 2 into the family of lemniscates lw -tllw +ll-- S.

P.T.O.
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{{qr6--fr Er sTft't]-{ut d ftri qfieTrr dfu\ ex dx.J: .L
Test for convergence oflntegral : f-*"' *

Test for convergence oflntegral ,f ,* a,

ccq 3. diko f{flq a1 qrqr dftCl
Explain Orthogonu, ,rr,".. 

O*
fu= Zt=2,2r=i,Zr=-2 o1 ft-€or} q =l,tyz=iand%=-t I
cfthBd o{i qrd Etfuo sqr<qq of sn qifuqr

Find the bilinear translormation which maps the points

Zr=2, Zz=i,Zt=-2 into the points W, =l,ll, = i andW=-1 .

src a. ftsrcil fu Affi ES6 sqfu it. n$o fc5q r\-f,o' s6 fr-gt qeu
sicr tr
Show that in a metric space every open sphere is an openset.

OR

ft-srcn fu frffi $fi sqfu t e-in6 3{M er1mq yfi otyft 3i-Jarq.

eto tl
Show that every convergent sequence in a metric space is a Cauchy
sequence.

qr{ 5. EYIki fu r{qfu C[a,a] n"6q sE11 t I

Show that the space Cla,bl is separable.

OR

ft-qrcri fu Efr qto sqE il <) firo w-rrga-dt or fiq {iea
dar tr
Show that the union oftwo compact subsets ofa metric space is compact.

TT{{ 3.

}IlrI 4.

c{;I 5.

rrqroo e-r o{ft'fl{ul d ftri qfta"r dftf e'dx

diR-o ft6rq ol qrcer dftcr
Explain Orthogonal system.

OR

fun Zt=2,Z,=i,Z,=-2 a} ftEGii y=l,ty,=iandtL=-t I
cFrfrh'd o{i srA Etfuo sqr<-qq d sn dfrgr
Find the bilinear transformation which maps the points
2., =2, Z, = i,Zt = -2 into the points Il., =l,lY, = i and IL = -l .

ftqui fu frrS Rt-6 rrqE it, c-do fufd qtf,o Vn fugo v5a-o
e}-or t r

Show that in a metric space every open sphere is an openset.

OR

ftsn)fufut qfl-o,Hqfu ttc-i+6 3{Mor5-mqro otsft 3rJmq

eior Br

Show that every convergent sequence in a metric space is a Cauchy
sequence.

<rr@ fu EqE C[4,r] Tuffiq sq-{ tl
Show that the space Cla,bl is separable.

OR

ft-qrct fu frilfr (fr-6 Fqfu ii <l fiao w-vgaut or trq {ird
fm tr
Showthatthe union oftwo compact subsets ofa metric space is compact.

P.T.O. P.T.O.
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Section - 'C'

ftqifod cr+f S vilt tt
Solve the following qucstions :

jaqiffi crd d sr-q ir
(5x5=25) Solve the following questions : (sxs=2s)

o,(x,y)= (o,o)

rd qtq d sft+i ot sge rS o-ror t o+r lq, ( o, o ) * "fw (0, 0) .

srq r. Eerr"a fu s-d-{ /(r,r)=l

t

Erd cis' d cRii,in of e-ge rS o-rtr t a+ Tscy (0, o) + r, (0, 0) .

o,(x,y) = (o,o)

Show that the function ,,tr={ Show that the function ,(li=f

t

doesnotsatisfi theconditionsofshwarztheoremand l0r(0, 0) + fr" (0,0).

qrc /(x) =xsinx 4r or=a-{rd (-",") t qRqr *fr qrq q-rc /(x)=xsinx 6'r er<-<ro (-z,a) d qRqr M crw

dfugt3i-(: ftqfr'o dfrr fu: dfugterd: Frqft-o dfuq fu:
Obtain Fourier series of the function "f (x) = , t;ru in the interval Obtain Fourier series ofthe function .f (x) = , r|n, in the interval

(-",") .Hence deduce that : (-r,o) . Hence deduce that :

ttlllt n1111
=-+---+4 21.3 3.5 5.7 4 21.3 3.5 5.7-"'

o,(:,v) = (o,o)

*yq' - yr') 
.1r.r) * (o.o)

x +y

o,(x,y)= (o,o)

doesnotsatisft theconditionsofshwarztheoremand r0,(0,0) * fyx(O,O).


