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REPEAT

MT2O2 MDTRIC SPACE AND RIEMANN INTEGRA;-S

Time: Two lto r trs

Answet futtt qucstions otrlY

L Lel: (-Y,2) be a rneLric space anrL ,4, B be subsets of X' Define

(a) tlLe closure A of .4,

lr, L, irrlelior 4o u. 4.

(c) t,Lre distance p(r:,,li) of r lroLn;1.

Plovc'llral

(a) (.1 n !)u = Aa . Bo,

lht liirU tu) c (.lUr)o.

1'7\ .t = \ .lu.

1J, \' l= \ 'r'".

(e) .t € .,1 il arrd onlv if P(o,,'l) : 0

IllusLrale by nteans ol ao exarnlle that eqtality cloe-" not necessarily hold in par': (b)'

2. Lei (,(,l) be a urelric space a:rd ,4 a subset of X'

l'r vc lri t

(a) il -t is complele and -4 is closecl then ,4 is complele;

(b) il;l is compact t|en zl is closed ancl bounded;

(c) evr:rv illiLLile srrbsel ol a cotlpacli sei has a lirnil poini;

(d) il J is a contirruorLs funcllor, orL a metric space (X,2), then image oI a col'pact

' lr ' Olrr^r'l'/



:1. i,ct (,Y,1) bc a nrcLric space a.r1(L ,4 q
subset ol .\.

(a) Prove Llr.rL a rlellic sl'ace (-Y, /)
sLrbsct ol ,Y. rlhich is LoLh oPen

Ilcrrre ol ol.Lelrvise prove thab
spa.cc (.1,1) sucll l,hat ,4 n, I

,\. Dcfile Lhe stalernent tnou)*

,4 arcl ./J al.e conrected subsels of . meLric
tlrrin AU ,B is connected.

ls connected if, ancl only if lhe only nol emply
and cLosed, is -Y ilself.

it
0,

(b) 1'r'olc l.hat il {;1.,/cr e r}
is rol crrply, tlelr lJ,'1"

dal

4. Lcl I re a bolrrded lurrction or lo,l]. OxpLain lvhal is meant by the sbatem(.]t that

"/ is Rietuann integrable over' [a,Dl".

(a) \\rilLr rirc tLsual uol:r{lols. pro\c Llrat r l,o'r1,.]ccL lunciioLr / on [,r,Dl is Riemann

irrlr'gr':r.blc il arrrl orly il lbr givcl c > 0, lhere exists a partilion P of [a.l] such

lhal,
U(P,l) - LlP,f) <. c

(l-') Plove tLal ilf ls c,,,rr1irrrrous ol [n,6], t|en

i. J is Rlernanrr inlegrnble o''cL [4, b];

ii. lLre trLrrirtoLr lt , {".t) - 
Ji 1elLne,t 1-,1 f 

'.,1 
: [' tt,l Jt ,s dill'er, rtiable

J.
ou [r,,l] artl lr'(r) = /(r) vr e [a, bi;

lli. ll p : {a,l] + lt is posilive aucl liiemaon inlegrable lunciion ov' I la,6l,
l lrcrl lhcre e\jsl:s a poiut c irt [o, i] sLrch thal

1"" tt,,t+,,,,t d, = 19 l.b 41t1 a,

5. l)rovc ol clisprole each ol lhe followirrg sLat'emeuls .lusiify your answers.

(a) In a rrrr:lLic space lhc u[ion ol a co]lecLion ol opeu seLs is open.

l ' I i :i,.1 - lt s l t ." J

ii,) _ {i iln",i1"Jl"*',

l,hcn / is Ilienrann inir:gLable over ftr,b]

a fan1ly of coruected sels in X lvhose irte :reclion

corrnecLed, rvhere 1is:r.r ildexing set.
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,., /- 'i' ,/i.orrvq.8.s 'b.oluLely.
' ./,, .f'

(cl) -4 is tlle srnallest closed set containing '4'

6. DiscLrss thd coLrvergence of the folloivirrg irrtegrals

ft e'
(a) / -= tlr'.

'L\ J,, ,i u t x.-"""
t+ l

(') J, ffi'r'

i
;

(

b


