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MATHE|llATICS
|\IAT3C14 : Advanced RealAnalysis

PABT A

Answerlour questonslrom ihis Parl. Each questlon cairies 4 marks

l. Deflne unilorm boundedluncuons and give an example.

2. Prove ihal every unilorrnly convergent sequence ol bounded lunclions is

unilorm y bounded

3 Co.so'ft<, t 
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Showihat lirn xn€ x 
= 0lorevery n

Showlhal logI is convex on (0, ')
rno rim L n l. {4\4=16)
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PABT B

Answera questionslrom this Parl wilhoul omitung anv Unit Each quesilon carres

Unit- |

Compare po niwise convergence and !nliorm convergence

li {li} is a sequence oJ conlinuols lunclon on E and il i" + 1!n lormlv on

E.lhen showthalt is conl nuous on E

5.

b)
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8. a) Suppose K s compact, and

i) {fn} is a sequence ol continuous lu.clons on K.

ii) {ln} converges po ntwise io a conlinuous lunclion i on K.

iii) Ji(x) >in+i(x) iorallx € K I n = 1, 2,...

Then showlhal ln + I unllomly on K.

b) Lel a be rnonolonically increas ng on Ia, bl. Suppose ldild) on ta, bl ior
n = 1,2, .. and suppose ln + I unltomly on Ia, bl ihen prove lhal i E.t]d)

on la, bland j"l dd= irn J"i" dd.

Suppose {inlls a sequence ofiunclions, ditlerenliable on [a, b]and such thal

.rn{\0r.on/a'94slo solepoirr {oo la bl I !;}con'"'q"su ronl/
o- I:. otr,o' 5now l_ar 'iJ corverge> un o'11\ or d. b lo d l-'.io_'
and l'(x)= im r, (x) (a < x < b).

Del ne alqebra and glve an example.b)

b) ll {dn} be orihonoma on ta, bl and il t(x)-Ic"g"(x) rhen prove rhar

S.l - I'irxr .r^

c) ll l(x) = 0 for all x ln some segment J, lhen prove ihal lrn sN(l ; x) = 0 lor

La)

Unii - ll

10. a) Staie and prove Taylors lheorem.

b) Suppose a0,. an are compex numbers n > 1 a. + o'P(z)=
Then provelhal P(z)= 0ior some complex nunrber z.

1r d, D-l e onhoqonalsyslen or rur .lrons.

12. a) Del ne beia lunction.

b) State and prove Slirling's iormula.
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14. a) Suppose I maps an open sel Ecili nlo
a pojnl x,EE. Then prove that lhe pa.lia

t (x)e = :(Dj1) (x)u, (1< j<.), where {e1,..
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B' and i s diilerentiable at
dervarives (Dli)(x) exist and
.enland (ur, . 

',m] 
areihe

tlnit- ltt

Show thal a linear operator A on a f n le-dtmensional veclor space X ts
o-e 'o o'. r cnd o_ y i'rhe ra-ge or a rs rll ol y

f A, B € t(]l{", R') andc sascaar,lhenproverharlA+Bl<llA +lB,
llcA l= cllA . Wilh the dislance between A and B is defined as lA- B ,
prove lhat L1&", R.) is a melic space

Lel o be ihe ser oi a jnverlible in€ar operalors on Ri. Then prove rhal O
is an open subsel of L(1") and rhe mapping A i A-1 is continuous on !).

13. a)

b)

c)

slandard bases oi ei and lRm .

b) Suppose I maps a convex open
E and llrere ls a real nlrnber 1,4

prove thal l(b) -i(a)l< [4 lb- a

l3-, I is diflerenuable in
< 1,4 1or every x€E Thensuch rhar ltlx)l

Iorall aeE,b

(4t16=64)'15 Stale and prove inversefunclion lheorcm.


