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PAFT A

Answerlour auestons lrom this pai(. Each quesl on carres 4 niarks.

1. G ve an examp€ ol a sequence ol ilnctions which converges poinlwise bul

2. li 1i") and {g.l converge uniionnly on a se1 E prove lhat {i, + g,l converses

J Consrdp.tr') t " O wha raadsdoesrlrd .oco_vFge
,'nil.rm v ?

4. Show thal e'defned on lRr saiisly the relallon (e')'= e'

5 Define orllrogonal system ot llnctions and g ve an exarnple.

o c,ove,. ar ,. ,o9'1 ") t4x4:t6)

PABT B

A_s$e 4 quesl o-- 1or 11s oal t rno L on tl _q any U r Each q.esiol cdrriPs

Unit- |

7. a) li {j.} is a sequence of co.unuoLrs funciion on E and lf In

E, then show tlrat f is coitinuous on E

b) rr r". n(o) on ta. bland rl (x)=:',rn(x)(a < x<b), th

uniromry on ta bl, then prove rhat itrdd = I; ,Jbr^dd

+l unilormy on
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8 a) Even ii {l.l s a Lrnlormy bounded sequence or cont nlous tlnciions on
a compact sel E, prove that the.e need not exisl a subseqLlence whtch
conveqes po nlwise on E.

b) ll {l"l sapoinrwise bounded sequence ot comptex tunc|ons onacountabte
setE,lhenprovethat{i"}hasas!bsequencelr"r)suchthat{t,,(x)lconverses
for every x €E.

9. Slate and prove Stone Welerstrass theorem.

Unit-ll

11. a) Suppose the serles

S=(R,R).LeiEbe
I E has a limii point ln

I;=,a"x' =:: 
"b"x"

converqe in lhe segmenl

whch:;-,a"r"'I; ob^x"

"=b.lorn=0, 
1 2 ... Hence

b) Lel 1,i"1 be odhororrnalon ta, bl Lets"(x)= I;=,c.0.(x) berhe n,'padia

suri ol the Fourier series ot r, and suppose r"(x) = I;=i /.S.S) rhen
prove rtrat Jt t s" ?dx<Jtrlf-t.l'?dx and equaury hotds it and onty ir

1. -c.(rn = 1,2 ... n)

12 a) lf iorsonre x, ihere are consianls 6>

l(x + i) l(x) < l\,41t lor al t €( t, 6),

b) ll l(x)= 0lor aix in sorne segmenl J,

0 and lrl < - such thal

ihell prove lhal lim SN(l

lhen prove lhal lim SN (1

10. a, S-ppose :." ,on""ge= oJr ,r!) L o.,x ( 1 y l, Thel o.ovp

'hai 
|m (r = I;0c..

b) Derine ana yric funcilons and aive an examole.

Ia"x"andtb"x"

;x)=tlx)

ix)=0lor

c) li I is coninuous (willr peiod 2r) and il € > 0, lhen p.ove there is a
trigonorneiic poynornialP srch that P(x) f(x) < e iora reatx.
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13. a)

b)

c)

Definelhe dimension ol a vecior space

Define basis ol a veclor space.

Lel r be a posltive inieger. ll a veclor
veclors,lhen prove lhat dlm X < ..

space x s spanned by , set o1 r

14. a) Suppose E is an open sel in Rn, f nraps E lfto rm, i is dltlerenllable at
xo E E, g maps an open ser conraining I(E) inio ek, and g is dttterenrtabte
ali(xD). Then provethat the mapptng F ol E into tRk defined by F(x)= s(i(x))
is dltiereniiable al x0 and F'(xo) - g'(l(xo)l'(xo)).

b) Suppose i maps a convex opeF sel E c R" inlo Rm, I is diflerentiabte in
F. ard lhe'e,s a real n-moe' lvl suc"'hal | 

.{xr I tV lo. everv I E T-er
p ova Far l(b) '(a) : rv lb-a 'o a a E. b - E

15. Slale and prove mplic I funclon theorem.


