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MATHEMATICS
[4AT1C03 : REAL ANALYSIS

T me : 3 Hours [,4ax. [,4arks ] 80

lnstructions to candidale :

Answer any lour questions irom part A. Each question carries 4
rnarks. Answer any tour queslions irom pad B withoul omlling any
unlt. Each queston carrles 16 rnarks.

PABT-A

lxv
1. For r,', c'.de'red/tyl-. . Dare.Tirp wl-Fthpr o sarerc

on Ri

2. Deline d sconllnulty of lhe second klnd aid ll ustrate wiih an e)(ample.

3. ,r c .c " ! o.*-."" L,.....cnarero.rsud..p.ovphar"2nn+1
theequalion co+ cjx +..... + c" j xir+ c"x"=o has al leastone realrooi belween
0 and 1.

4. Srppose i is a bounded tunclion on [a,b] and f is Biemanf lnlegrabe
onla,bl. Doesn l fo[ow lhat f ]s Riemann inlegrablo on [a,b]? Why?

5. u f,!t e R(a) on [a,bl, prove ihal I g €R(d).

6. Derermine whelher ihe lunction t deiircd by t'lx)= xcos(%,) if x+0,
f(0)=0 is of bounded varialion on [0,1i.

P-T.O
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8.

7a)
b)

c)

9.

c)

a)

b)

b)

a)

10. a)

b)

11. a)

b)

c)

PART.A
UNIT.I

Prove lhal every inlinite subset oi a counlable set is couniable.
Prove lhat lhe set of all sequences whose elements ar€ ihe digits 0
and 1 is uncountable.

Lel x be a melric space a^d k c y c x. Prove that k is compacl
relative lo x it and only if k is compact retalivo to y.

Defjne a perfect sei. Prov6 lhat a nonempty pedeci set tn R( is

Prove lhalasubsel E ol R' is connected ifand onty il irhaslhefo owing
property:

Il x eE, y e E, and x < z < y,then z eE.
Prove lhal a mapp T I of a relic soace X into a merric space y is
conlinuous J and only 'l i lvlisnDe']inXforeveyopense'V'iy.
Let f be a corlinuous mapping ot a corpact mer.ic space irto a
meihc space Y. Prcve that l(x) is compacl
Lsl I be monotonic on (a,b). prove lhat ihe set of poinl ot (a,b) al
which I is discontinuous is al mosl countable.

UNITII
Lel f be detined on [a,b]. lt f has a tocat maxjmufir
and if f(x) exists, prove that r,(r)=O
Slale and prove Taylo/s theorem_

Siale L' Hospital's rute and show that i1 tails to hold lor compex

Define the Riemann,Stie[jes integrai ol I with respect lo a over
Ia,bl. How is this inleg€trelated lo lhe Riemann inlegratof i on [a,b]?
ll f;s monolonic on [a,b] and d is continuous on [a,b] , prove thal
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that i,+1,€ F(a) and lhal12. a) on ta,bl, Prove

b)

Iv,. tt a. = 1

la,bl . Prove thai
on la,bl, a increases
r€F(a) if and only if ta,€Ron [a,b]

uNlT-lll

13. a) Let /e,ron [a,b]. For a<x<b, define F(x)=J(4dt

continuous on [a,bl.
b) Slale and prove lhe lundamenla iheorem oi calculus-
c) When ls a lunclion i said lo be of hounded variation on [a,b] ? lf f is

conlinuous on la,bl and if /' exisls and is bounded on (a,b), i.e

lt (x)1<. A lot all , € (a,b), p rove ihai I is ol bounded vaialion onla,bl.

14. a) lf i is of bounded varialion on [a,bl, prove lhal f is bounded on [a,b].
ls the converse trle ? Justiiy yoLrr claim.

b) Leifbe ot bounded va allon on [a,b]- DelineV byUla.kllaa<x<b
and V(a) = 0. prove that every poinl o1 continuily of f is also a poinl
of continuily of V. Also prove lhat the conv€lse is Vue.

15. a) Lel f be ol bounded variation on [a,b] and lel c€(4b). provs lhal l is
ol bounded varialion on la,cland [c,bl, and Vlab)=V^ac)+U@b).

b) L6r i be oi bounded va alion on [a,b]. Lel V be defined on [a,b], by

vl4=U \a,4 il a<x<b and V(a) = 0. Prove thal V and V - f are

increasinq lunclions on la,bl.


