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I\TATHEI\TATICS

[4AT1C03 : Real Analysis

PART-A
A.swer four qu-asl ons irom lhis Parl Each quesllon ca(ies 4 marks:

I Prove that compact slbsetoimelricspaces are cosed.

2. Give an exampe of a. open coverotthe segmenl (0 1)whchhasnollnlle

3. lfi(x) = x3. Show tharl3(O)does nol exsl.

4 us,ns L Hosp,r. s rule eva rale rll ':-_'

s. Show lhal lhe polynom aL l(x) = x5 + xa+ x3 + x + 1 is of bolnded va.alion
on t0. 1l

6 l, Ji d* - o ,o, everylwhlch is monolo.ic on [a, bl Prove thal r musl be a

PABT B

Answer any lourquesl ons lrom lhis Pan w lhod om ninq any Unil. Each qlesl on

_ Unit I

/ d) Do --P'ollonrI
i) Fora.y co edon {c }ol open sets, U, G" sopei
ii) Forany co ecron lF,lol cosed seb. n, F, is closed

ii) Forany co eclon Gr. G,, G" ol open sels. tlic s open

v) For any colecton F, F? . F" oi closed sels. UlF s cosed
b) Show thal llrere exisl a periecl sel i. Rrwh ch contan no segme.l
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I a) Let A be lhe set ol al sequences whose eemenls are lhe dgl 0 and 1

ProvelhalA s uncountabe.

b) Prove thatcounlabe Lnion oicounlable set s co!nlable

9. a) Prove the fo lowinq : Slppose Y c X. A subsel E ol Y is open relalive to Y

il and o.ly E = G ., Y ior some open subsel G oi X

b) Lel A,'B are lwo subsels oi a met.c space X. Prove ihal

i) (AuB)=A.B
i) (A 

^ 
B). A^B

Unit-ll

1 o. a) Slale a.d prove lhe Generallzed Mean Value Theo.em

b) suppose r'(r) > o in (a, b). Prove that I s slriclv ncreasng n (a, b)

and lel g be ils l.verse lunciion. Prove lhat g s dfierenlable a.d thal

. lr1/rl= .a!^<b.
c) Prove the dll;wi.q:lr I is moiolonicon [a, bland rliscontnuolson

Ia bl, rhen, € B(i)

1i. a) lr r q c R{o) o. ta, bl. Plovolhai (i)f s € R(d) (ii) il € B (o) a.d

b) Prove lhe loLow.g l

) li r(x).9{x)on ta. bl. rhen Jr d*<Jsd-.
ii) irE R(, on [a. b]aid lr a < c < b,lhen t c FG)oi Ia clandlc.bl

12. a) State and prove L Hospila s Fue

b) Suppose a aid c are rea .umbers c>o,andf sdelnedo0l 1 llbv
t(x)= x? sii{ x "), x -0. and r(0)= 0 Prove the rol owing

i) I s co.linlous il and only il a > 0.

) l' (0)exlsl la.donly ta> 1.

ii) l' s.o.linlous il and on y ll a > 1 + c

v) r" (0)exisl I andony ia >2+c
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13. a) State ard prove lh6 lundam6ntai theorefi ol ca culus.
b) Letl be oi bounded variation on ta, cland tc, bl. Provelhat

vr(a, b) = v,(a, c).+ vi(c. b).

i4. a) Assume lhat f, g are each ol bounded variation on [a b]. P.ove thal
Via <Vr ! Veand Vre<AV + BVr lor some A, B > 0

r1\
b/ show .r'_re rr.clion r('r , sn I I. r 0ard (0/ - 0,, nol orboLrded

vanalon on O: .

15. aJ Given rhat r = e2'i' ii t € [0, 1] and r =e"i' ii | € [0, 2]. Prove lhal the
length oig s twice as thaloil.

b) Prove thal : Two paths f and g in Ro are equivaleni il and only if lhey have
the same graph.

c' I \dm, 
'"wrplhp, 

l'e,J.chonl(x) r'.os | | /. o. ,ol -o solbo,rded
v:riato. oi I0 rl


