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I!!ATHEMATICS
I,IAT3C14 - Advanced Real Analysis

PABT A

Answer any four qleslons irom this Pan Each qlestion.atres 4 ma s (4x4-16)

1 Let A be lhe u.norm cosure o, an aloebra A of bounded fLnclio.s The.
prove lhar B s a u.iformly closed algebra.

2 Gve af examp e ol a fuclo.s wilh ii co.ve.ges to l. blt 1. does.ol
converges to f Jlstrryyour answer.

3 Deiine odhoqonalsystem ol funclio.s Give exampe wlh iuslifcalon

4 Prove thal rmr , _ -x 
d og r = 0.

5. Prove thar ure existence oia panaLdervallves does.ol mply lhe

6. Exp a. direclLo.3 de.valte of I al x rn the d recl on ol a un t veclor u a.0
conti.uous y d lJerenl ab e f!.clro.s

PAFT B

A.swdr any lour rrlesrons from lh s Pan wilholl om Iti.g any U.I Each queslron

.aftes 16 marks (4i16=64)

Unit I

7. a) Suppose f. - I uf lorm y on a sel E . a meltc space Lel i be a mri po.l
of E a.d jupp.se lhat rmr-\in(l)=A. (n=r 2.3. ) The.Provelhal
{Ai) .onverqes a.d lm . r r(r) = lm . --. An
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b) S!ppose K s compacl. and

l) {1"} is a seq!ence ol co.linuo!s lu.cuons on K,

i) (lnl co.veQes poinlwGe lo a conlinuoLs tunctio. I on K

i i) fn(x) : 1", r{x) ror arl x : K, n = 1, 2, 3.. Then prove thal,i : f lniformlv

8 a) Prove thal there exisls a .ealconll.lous tunclio. on lhe rea lne wh ch s
nowhere d fietenlrable

b) Prove lhal every unitohly convergenl sequence ol bounded flnclo.s s
u.ilormly bo!fded

Lel A be an algebra ol real conlinlous
separares ponts of K and i A varnishes
unilom closure B oi A conssls oi a lrea

lun.lons o. a comoacl sel K I A
al no poinl ol K. the. prove that the
co.linuous lu.cl ons on K.

Unit - ll

'0. S,ppo+1" - I " @1"!6io l<Bdoo" " :
. o |6...,0.6f r'-"F". )

tR-. F =l no mallerwhlch € >0ischosen Also provc lhal lhe ru.c[on i

Ls cont.uous and dllere.l,abe .1- F. R)a.d r'(x)=inc,r'.. x .F

o c ppo.oIF 6

( x < F) The. prove thar I has de.valves ol allorders i ( R Fr) a..1

der ve the form! as

l1 Slale and prove Parseva s Theorem

12. a)OelreGammaFunclon Provelhal oqf sconveio.(0 -)
bl Slate and prove Sl r nq 3 Formu a

13 a) Ler rb. apos,lve .ieqer I a veclor space X ls spa..ed by a sel or r
ve.tors. lhen prov. lhal d m x a r

b) Slppose X saveclorspa.e a.ddmx=n Prove lhal

i) A s€l E ol. ve.lor: i. X sda.s X rand of y I Ersi.depend.nl
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ii) X has a basis and every basis consists of n vecrors.
ii) ll 1 < r < n and {yr, y2 ..., yr) is an independenl set i. X lhe. X has a

basis conlanng {yj, y, ..., yr)

14. a) Suppose I maps an open ser E c Fn i.to Fm Then prove rhar I e C(E)
rlo do^1,'lneodio d6r'varer Dt e{s a1o d.. ront,. ,oLs o^ F rol
1!i<m rsl..

b) Suppose I naps a coivex open sel E. Rn inro Bn, f is drflere.tabte tr E
and (here s a realnumber M slch lhat lr'(x)l< M lorevery x = E. Then
prove that r(b) - l(a)l < [,1 b - a forata € E,be E

15. Staie and p/ove implct lonction theorem.
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