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MATHEMATICS
NIAT 3C 14 : Advanced Real Analysis

Answer any four qrestionsliom lhis

1. G ve an exampelora convergenl
dlscontinLrous sum

2. Suppose {in) and {sni converse

Part. Each question carries 4 marks.

scres ol.onllnro!s nrn.lions with

unilomly on a set E. Show thal {r. + g.}

3.

converqes uniiormy on E

Slate Parseva s theorern

Show lhat lim xie : = 0, iorevery nallralnumber n

Suppose A€ L(P',lilm).
a) Dellne lhe nom lA I oi A.

b) Showthat lAxl< lAlllxltora xEr'
Slate implicit lunction theorem6.

PABT - B

Answer anyfour qLresiionslrom lhis Padwithout omitting any Un t. Each queslon

Unit - I

7. a) Show thai the lim I oi a uniformly convergent sequence of conlinuo!s
lunclions isconlinuous.

b) Slale and prove Weiershss lesl lor un form convergence otlunclons.

d Lel (x)=i -i ,, show lhal I ls continuous on allol e

(4x4=16)



K20P 1 189 lfl I tfil ] t I

8. S!ppose f is a contifuous cornplex function on [a, b]. then showthatthere exsts

a sequence of poynornias Pn such thal rm Pn(x)=r(x) unlormyonla bl

I a) Suppose - i s lhe unilorm closure or an alqebra J? ol bo!nded 1!nc1ions.
Show thal:iis a un forrnly c osed algebra.

b) Suppose j, s an algebla oi Iuncllons on asel E,: /separates po nts on E

and:,/vanishes al no point ot E. suppose xr. x, are dislincl poirls ol E and
cr,c2areconslants.showtlral--,lcontansafunctionisuchihatl(x1)=c1 and

1o a) Suppose I c" coruerses deiine l(x) - I c,,x" lor x. ( 1, 1). Show that

ml(r)= t.
;i,

b) State and prove Tay ors th-.orern.

1l a) Show lhal the compex teld s a gebraca y cornp ete.

b) ll f is contiflous (wilh perod 2n) and lf c > 0 lhen show thal ih€re s a
lrgonomelric polynomial P such thal P(x) i(x)l< s forairea x

12 a) Deiine Gamma runction. showlhat o9 rls convex on (0 -).
b) Slppose I ls a poslve iunclon on (0, -)such thal

i) i(x+1)=x(x).
lD (r)= 1

i) og I is convex
Show ihal (x)= a (x)

unir-lll
13. a) Let r be a pos iive integer Iavectorspacex sspannedbyasetoirvectors,

tlren show thal dim X ! r

b) Prove lhat a lnear operator A on a iinte d mensional vector space X s
oneto-one f and on y il ihe range oj A rs a oj x.

14 Suppose J maps an open sei E. i" inlo 1', show lhal i. ,'(E) il and on y
il the parlial der val ves Drl exst and are continlous on E for l < i< m. 1 <j< n

15 State and orove inverse iunction iheorem i4:16=64)


