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[4ATl C03 : Real Analysis

Slppose l:0, t s continuous on (a, b)and thal

PABI B

Unir-l

a) Lei{En}.n=l,2 3,... be a sequence oi counlable

bl Prove thal lhe sel of all sequences whose elements

c) Let X be a melric space and K c Y . X. Prove lhal K
x il and only 1K s compact re ative to Y.

semesrer M.Sc. Deqree tcBsSiRldJsuppl.

Instuctions: Answet any fout questians lran Pan a Each questian caties
4 natks. Answet any lout questanstrom Pan B, without
onifting any Unit. Each question caffies 16 narks.

PABT. A

LelXbean niinile seianddellned:X rx+P byd (x x)=0iora x = Xand
d (x, y)= 1iix, y E X and x *y Provethald is a mekic on X.

Lel I be a continuous rea lLrncton on a melric space x Lel z (i)be the set oi
allp . X al whch i (p) = 0. Prove thatz(i) is cosed.

Def ne a monolonicaLy lncreasing lunclon. J r'(x)> 0 n (a. b), prove thal I is
slrctlv increasinq in (a b).

7.

fr(r)d\=o Prole ih.l I r') = o

bl prove lh,l l€B(o) and l" ldd .1" I d

complex vatued iuncron deined by f (1) =
[0, 21. Prove that t and g have the sarie
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I a) Prove thal every k-cell is conrpacl.

b) Deline a connecled sel ln a rnetic space X. Prov€ lhal a subsel E oi iRi is
connecled I an d only if il has lhe follow ng prop€fiy :

ilxeE y. Eandx<z<y,thenz F E.

9 a) Ler i be a conlinuors mapping oi a compact nrelric space X lnlo a meiric
space Y Prove lhatl is unllomlyconl nuous on X

b) Deilne disconiinuity ol the second kind. liluslrate wiih an example.

c) Prove lhal a monotonlc iunciion has no disconiinuiiies oi lhe second kind

Unit ll

11. a) Slate and prove Tayois theorem.

b) Prove llral i--F(o) on [a, b] li and on y illor every E > 0there ex sts a parlllion
P sLrch thal U (P, i, () L(P, j. a) < E

10. a) Slale and prove lhe generalized .nean value theorem.

b) Lel I be a real d ffercntiab e irnclion on [a, b] and that f' (a) < i. < r'(b) Prove
thal there is a po ni x E (a b) suclr thal f' (x) = 2"

c el ioeclorlnuorsrdpprgo.o.blrrlo _ano iopor'l.enlablPi
(a, b). Prove thal there exrsts x E {a, b) such rhal 1(b) l(a) !(b-a) f(t)

12. a) l l s monolonic on Ia bl a.d ir d s conunuous on [a, b] prove thal

b) I lj, l, E R(o) on ta, bl prove tlral i1 + f2 € R(o) and thal

l" 
(i +r)do=l"r do tJ, r da

c) Delne unitsteplunclon L lia < s < b. i is boLrnded on [a, b],1is conl nuous

Jl " a, d u .' | ', s) o'ove hal I rdo 'cl
Unit-lll

1 3. a) Slate and prove ihe rundamental lheorem ol ca culus.

or De'.ne he Rierar " sr elj6. nl.qrd ord rdDptr g l- r.. .. l.'ol oo'
i,lo."'' FI lor .one .o olo r. a ) rnc'earng iuncl on o on d b-.

o'ove thal I EF{u) and l"id" . t'i ,i.
c) I I is oi bounded varlaiion on [a bl prove lhall s bounded on Ia, bl
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14. a) Leti be conlinuous on [a, b]. lft €xists and is bounded on (a, b), prove lhai
I is ot bounded vaiation on [a, b].

b) Delennjne whether I siven by I (x)= x, sin (1/x)ilx + 0, J (o)= o ls oi bounded
vaialion on {0, 11.

c) Lell be ol bounded varialion on Ia, bl. Lel c € (a, b). Provethatl soibounded
va'iaiion on Ia, bl and Vr (a, b) = Vr (a. c) + Vr (c, b).

15. a) Let I be ol bounded vadalion on Ia, bl. Lel V be dellned by V(x) = Vr (a, x)
tor a < x < b and V (a) = 0. Prove thal V and V - f are increasing iunctio.s
on ta, bl.

b) Let t and V be as in pad (a). Prove lhal every point ol conlinuity of t is also
a po nt ol conlinuily ol V. Also provethallhe converse istrLr€.


