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First Semester M.Sc. D€gree (Regular) Examination, October 2017
IuATHEIuATICS

(2017 Admission)
IvlATlCO3 : Real Analysis

T me r 3 Holrs Llax. [,4arks 80

Instructions : 1 ) Answer any tout questions tron Pad A.
2) Each queston cafties 4 na*g
3) AnsweranytourquesnonsframPan B witlrad oniiing any Unt.
1) Each question caft ies 1 6 narks

PABT_A

' lar\bpar -rnrrese lo p.q del.F orp. qr --rlo q dro,q' orlo-o
Showthal d is a melic on X

2. Lel = [0, 1] be the closed unit interval Suppose t is a continuols mapplng or

into i. Prove thai l(x)= x Jd at leasl one x€

3 Let i be def nerl lor all rea I and slppose lhal i(!) r(y) r(! i)'zforailreal
x and y. Prove thatf s constant.

4 Suppose d increases on [a, b], a < xo !b, d is conlinuous atxo, i(to)= 1 and

i(x)= 0 ir " xo. Prove lhat l € F(d) and Jida=0.

: j li ioc.Jidd

6. Dele.T newhe her oe.inFdbv, , ,:. rl 1^ I r . o O, oiso'oo.no"o

varialion on [0 11.
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PABT B

unit-l

7. a) Lel A be llre set ol all sequences wlrose elemenis are the dg ts 0 and 1.
Proveihat A is uncouniahlc

b) Le1{Ei}, n = 1,2,3,..., beasequence olcountable sets. Prove thai U En is

countabe

c) LetX be a metric space. Del ne a neighborlrood ol a polnl p. X and prove
lhal every neighborhood is an open sel.

8. a) Proveihat every k-ce scompacl.

b) Ler E be a sei in xtk. li every iniinite subset oi E has a limit poinl in E, ihen
p ove lhc T )Llo5edc_dbounded.

9 a) Lei f be a conuf uous mapp ng ol a compacl rnelr c space X inlo a melric
spaceY. Provelhatl sunifomyconlnlousonX

b) Deiine (i)disconun! !y oflhe second kind (ii) monoionic tunciion and prove
that monoloniciunctions have no discontin'rlties oilhe second kind

Unil - ll

l0 a) Siaie and prove th€ genera lzed mean value theorem. Also dedlce 1tr e mean
valuetheorem.

b) Show thatlhe mean value lheoremiails to holdforcomp ex valued lunclions.

c) Suppose 1'(x), q'(rl exist and q'(xl:0 and i(r) = g(x) = o Prove thal

rim 10=l!
r-i g(1) s'(x)

11. a) Ler i be acontinlous mapping ol [a, b]intolRk and i is d tferenliable in (a, b).
' 

P rove lhat there exisls x. (a,b) such that i(b) i(a) i(b a)'i'(x).

b) Prcve lhat I € A(d) on ta, bl lf and on y ii for every €:0, lhere ex sts a

prdiion P sLcr ll^a-Lr(o,1, ") L(P.'.o)
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ta, bland

12 a) rii is monolonic on [a, b]and iJ G scontn!o!sonla,

b) Lel a be increasing monoronicatty and d,€B on [a,
rea Junction on [a, b]. Prove thal i E R(d) iiand on y

rhar J f do ji(r)o1l)dv

Unit - lll

13 a) Let r e R on ta, bl. For a.x <b, detne F(l) = j tO d1. prove rhar F is

conlinuous on [a, bl. Further ii t is continuous ar xo.la. bl, prove rhal F is

d tlereniiable al xo and F'(xo) = f(xo)

o.Dar 'er'eq'endl 5l elrjes - laa d ot a mapo -a : , .i o'td o ro

nir . ll i maps [a, b] into rlr and it i e F (d) iorsome moroton cally ncreasinq

! l!
rJnc,o ' o^la ol.orcver'rrrr' tr',ra d j a, j o"

r4. a) Whenisafunctontsaidtobeaboundedvarationonla,bl?Alsodeineihe
totalvaialion ollon [a, bl.

lf f s of bounded variation on ta bl, prove that f is boufded on {a, bl.

Let I be ol bounded vaiation on ta bl and lel c.(4 b). Prove that i s oi
bounded vaiation on [a, c]and on tc blandVr(a,b)=Vr(a,c)+Vr{c b).

Lel I be a bounded vadaton on ta, bl. Deiine V on ta, blby V(x) = Vr(a x) if
a < x< b and V(al= 0. Prove ihal
i) V is an ncreasing funclon on [a b]

. ii) V I is af incr€asing functon on Ia, bl.

b)

c)

15. a)

b) Lel I be oi bounded vaiai on on Ia, bl. ll x E (a, bl, el V(x) = Vr(a, x) and pLrt

V(a)= 0. Prove thatevery po nl olcont nLr ty oif is also a poinl ol coniinuily oJ

V. Furlher proveihailhe converse is also lrue.


