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Reg. No. :

Name :...................... ..............

First s€mester M.Sc. oegree {Reg./SupplJ'lmp.) Examination, october 2018

(2017 Aclmn Onwards)
MATHEMATICS

lllATl C03 : Real AnalYsis

5 Lall .Fo'a.oland-o'a / b'FtE' -Ir'r)dr Povelharl rsco t -ous
on Ia, bl.

Ma^. L4arls 80

PART-A

Answerlour queslions irom this Part Each qLresilon carrles 4 marks

1 Prove lhal sel of all seqlences whose eemenls are digits 0 and 1 is

li Jx s rr"liond'
2. Drsluss lno "onlrnurv 

or lhe turro i(x\11^
u i /rsralion.l

I i 1l
3. Ewruare rrqlsn ;.J.

a. lrf € R(d) on la, bl, prove thai lfl€ R (a) on Ia, bl

' 'lts"l i''o
6 Fxam.e wnel-er lh" runclrcn qiven bv \') 1 \

I o il '-o
Ls oi bounded varalon on [0, 1]

PART _ B

Answer any loLrr queslionslrom this Pa'l wilhoutomltling any Unit' Each quesl on

UNIT -

7. a) Deiine convex set. Prcve lhat closed balls in lR k are convex'

b) Prcve lhal compaci subsets ol melric space are closed p.r.o-
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8a)
b)

10 a) Leiibecontnuousonla bl t(te(
on the nteftai I wh ch contalns the
potnr (x) tf h(r)= g(f(r)), a <r < b P
thal h is difierennable ai xand h'(x)

Define perfect set. Show lhat Cantor set is perlecl

Gve a- F,an pre ot co n.ous drd -i ooundeo !,-ctor o, rO. tl aioconlrnuous and bounded on (0, 1)

I a) Lel X = [0,2r)and y is a lnil ckcle cenlred artheorig n. Ler f: X ) y bedelined by r(l) = (cosr, sint). ts f conlinuous ? Does 11 e"t"r; ;,;;r1o,r:;
itcontinuous ? Jlslit your answer.

b) Leiibe monoron con (a, b). Showlha he serofa| poinls ot(a, b)alwhichf s dlscoft nuous is ahost countabe

uNrT- |l

b) checr lheconhnury off(r), iff(r)=

11 a) SIare and prove generatrsed

b) rri [o r]- F derned bv rix)= 
{;

istsarsome po nt x€ [a, b], g isderined
range oi I and g is djfferenriable al ihe
rove that h rs differenriable ar x prove
= s (i(r))i'(r)

f , 1

I'I 0 rr?=0

< l\,4, O s continuous
R(d) on ta, bl

on tm I'rl and

Jtox anoJrox

12. a) Suppose r. R(o) on [a, b], m < f
h(x) = O(f(x)) on la, bj prove rhar h €

b, SuDDoseu,s -c.aa.e>ro-o.o.,cdtrv u - Con a.oland.rsboLndeo,e"lrL'.lo o ,a bj S 06'har, Fro.o,id.bj ,anoo-yiJ . F.
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13. a) Lelf:[a,bl) &kandiir€ R(d)

s 0n ta, bl, prove ihar lfi e R(a)

b) srare and prove furdamenta I theor€rn o

a) Ler I be monoronrc on [a. b] Show that the

15 a) lf r is cont nuous of [a, bl and
t is ol bounded vanation on [a,
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sel ol discontinurles of f rs

uNlT- t

e rnonolonically rncreasing runctron

r and 

lJrd"i! 
jl'ld"on [a, b

b) Ler f oe ol oounded variat,on on [d br a. o c _ ra br p-ov€ tlar ! is or bounded
.J. 01 [c. bj and vr(a br . v.(a.cl I vr(- bj

exisl and is bounded in (a, b). prov€ that
(
bl.

b) Frnd ihe tengrh oi lhe curue i(t) I e t0.21.


