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Answq.' four questions onlY.

1. Ler: (l p) be ;L metric space and ,4, B be subscls o[ I De6ne

(a) th r closure A oLA,

(b) t1.: interior ,40 of ,4,

(c) il distance p(c,,4) of e hom A

Prove 1 lal

(a) (;; nB)o = Ao.Bo,

(b) (. 'r u ao) c (A u B)0,

(4r\/=x\.r0,
(d) x \I = (,Y \.1)0,
(e) r T it' and only il p(c, A) =0

Illusbri. e by mea.ns of an example that ecluality cloes noL necessar:i1y holrl in palL (b).

Let (X, p)

Prove l rat

la a rr. f. sfrcc and I a suL"c o1 \-

(a) it.Y is

(b) if t is

(c) ev,rry

(d) if:is

compLete and A is closecl lllen A is corrll)le"e;

compact then A is closecl ancl bounrlecl;

innnile subset of a compzrcl set has a limiL poirrl';

. coT nrolsIrr.'ioror a me r:. tl,.l.F 1.\.o.. rrren raB'oi;' omn"

compact,



.J. Let (X.l) be a inelric space a- d / g
subset ol -\.

(a) l'}rcve lllat a rrrellic space (X,d)
srrlrset ol X, ilhich is Lcth o1>eu

X. IJefine tl* stateme

is connecLed if and only if the only non-emply
rurd closed, is X itsell.

sr ch lhat

(1,) I'L"r'e tti.rt lI {zl.'/.r e 1} is ' lartrily of colnecied seLs in X whose inlefsectiox

i" r, .r., rrrl, ) l , ri U,l" :.or ro LpJ. 'vl'clc / 
js a r indFx:ng scr'

,1. Let J be a bouldecL funcLion on fa,6] Explail $/hat is meanli by the slatem' nt lhat

"f is Riernattu iutegrable over {o,l'']"'

(a) WillL tlLe usual nolalions, prove LhaL a bounded function f on lo' 61 is hremann
' irlegLalrLe if aucl oull il lor givert e > 0, there exists a partition P of [o 6l such

LlIai,
U(P'l)-L(P,f)<e'

(b) l)r'or,c ilLal iI I is conlinrrous ol la.ll, ihen

i. / is Ilierrraul irLtegrabLe over' [c, b];

1; ,,,, t'-=1r,1,, ,. '{,,- o ) = | 1'r'a''.-" ,, - \ . ) l"'

.' ,/n os a iirnit of a sun atd use

e iuleglal;

tire result to eval'-ra.te lhe

function or.'r [4, b],

llecluce Lhat il .u I arrLl -/l ale iolrrrecled subsels ol a metrlc sp;r'ce (X, d)

A a l] + A,lhet /l U /J is connected'

il ql : lo,ll --t lt
llrt'n {,Lelr: exisls a

Irrn."". /'
gilerL clefirLit

is posilive and Riemann inNegrable

poirt c irL {a.l] sr-rch Lhat

rr-tb

f" tr,trt,, Jt = /rc)/ 4(t),lz

5. Provc ol displove cach ol the lbllowiug sLatedlents

(a) llverv bourLclecl rcal-val,reri ltLncLion f defined

marLrr inlegr-lblc'

/" slLr L

lo, 
.1,, ;,/r 

rs eurL\e]8cr L

Justily your answers.

on a closed interval [d, iri is Rie



(,,)

(.t) Let (f,d) be a lnetric space. Il ,Fr and 4 are tlvo disjoiot closed subsets of
X, Lhen there are lrvo disjoinb open seLs U and V of X such tirat -F:r ! U and

F, g \/.

6. (a.) DiscLrss Lhe couvergence of bhe lbllowing integlals.

. tl1 l \.. rt!,Jo .r:(1 .1lr

ii f' , 
l"s ', d',

Ju L-t'
.f+1
ttt. | ;: (lt

JrJ / lan x
/F

r h r Slrorv t I " l" "-" .,n, b., d.r is , onvelg'nt and determine its val.re


