
o0cb9CommbAct ChaceLet X be amelsua SPace 
ACalkleclioon C ob Obem ubuuekk OX Cal ed 
aen Cbesn loves Cb X c X= UC 

Amnelh Shace x Js Said tabe (htonba 
evexy Obem Coves has a bemteSublave 

MR 

N ShoLa that a mba@t Set m A melsu SeR 
Caked 
eY No A (omba0t Gubuet ab a metCSbace 

louied 

soob Le K be a Compact Subaet ob meh Ceace X Le bEkThen bos each EKd(b.0)2
LaIe kides mhood Vg Osnd Na Ob b amd 9 
behove LkthCemtexel atb ond aond sadius e thaon d(P,996 LNe a0lobN Q to 
V0xy 0ve K we et (bklection iNoob 
dben Susel Llh'h CoverA k imee K 
Combo0A, thas gbem Caves hasa biouite 
Guublaves9m Othes Loz thereepe sst btte 
mo ob bodont ,9 GuCh that 

Ubloen 
96 Lte PutV= - V thee N 
O mhood 0b Llhaeh clocimot ntersec1K e. VCK HHemee K gbcmThds Psoves thot k Olosed 



e a mebsic SpaCe md gave ahs 04 Jeast 

Ams lcL)Metxi Gbace A metred cEo0e 2 0 
mom-emobiy Ge XtogetheE ath a netrio 

Eun@taomd:xxX SotaAbim tin@ bo.Jolalne 

Comdataom 
dd(b, Q o and d(b, )o b b= 

i d(b,)= d (b 

ii) dE 9) d (e,r)+ d, bor a0 ,,ex 

ExAmnb ie-n) The e munber 9Lateo R O 

me dc SEale ndes the metdddeksmed 0, 

ol (y)l 

Examble (11 he bace R" _ob m - tubNe ab 

2col mummberl 3 O metzsd gpaee umdex the 

meltildekdoned 0A, 

foe} ) 
t 

ere ( ,- 
e R 

d (e.y) x01U 

d () H 



et) N'hoodNo.cgh sqhboLuxhood ) Let X be 0 merae 

Shoce ith ceaetrd o Lo bex 
hemthe Get 

9, (b)= N, C)f0 ex:d (e,b)<0 
L Called am obem m'hooc ob b ith Cemtac 
Ot b amd badaud 

Ae Intesaos Toiont Let ECX ad EEIhem 
p ds Casled am antexio Po.it ob E b 

thenge veaI mumber 0 GuLeh ha 
N, b)CE 

The 9et ot adldmteruov boiont ob E 
Cadled the ontexsos ab E 0nd 3 

demoted bu E 
A Sube E ob X s obem ib everu 

Fodnt 0 E0 On ntexsos bo.ont ab E 
E L oPem dbb E=E 

Det) Lm. Po.ioat LetECX: A Posnt kex 
ds CalJed a iomstpoimt ob. E d eves 
9n hood ok p bont agms domt Ob E atne 

The Gel ob akl imut padmbu ob E Su 
ColSed the olesvedget ob E amd 
demoted by E 

A Qubuet E Ob X aod Sadd to be eJosed 



sbtevery matboinao E Jue0onE ie d ECE 

The C. Joauce ObO Oge E olemoteol by E d Qe ob03J Fo.sntuI ob E Omod dn 
Eadmb 

E E alusioul cloked omd E eJoued 
db E = E 

Theosenm) 1 Asbitsasy umuoom o obem getu 9u OBen 
bEtmute dmtesdeCtiom ot obem Setu A obem 
Axbitsasy ntey ueetaoon ob Claaed get 
CNoked 
d) Fimute unmiom ob oed Setu J Coued 

Paodt (a) LetC be a bammi ly ob obem get 0ord 
Jet u 
Let be Thera beG, o Sorene . inde C ok 

abem thexe ee.dut a mhaod N(e ob b Such 

that Ny (b)-CC1, 
he lb)C Hemee A obem 

Such 

h)Let ,C ,Clan be 0bem ge-u 0nd Jet 

Let b e CThern be bos =L,2- 

Thdd omeamd that these Cxoutseal mumbex 

N(P)C G; 



96 =mum,---n hem 
N 2) CGbox i=1,2 

9o N Cb) c G 
HemCe ( obem 

lAeE 2). Sc0LemCGA Sequemce u a bumetio92 
debuiomed On satdosmal mummbes 

Letbm be a Gequemce u a metase Seace X Them Pon d Sasid to lormvexge a X these emdtt a bomtPEX Satuikbrusm the Caonditsiom that bo @ver 0 these. CoodgtU a sationa mtumbes NS:t. 
mN d(Pm, b)<E 

A SeQuele 1a a metd SbaCe x Called a Cauehs geQLLeonce b box evexy E20there eoduh atioomo mumbex N 9 m>N, m>N d(Pn,Em)< 

eLn) ComtsmLstyc Let X>Ybe a Geab mmabbimg ob metrue Sboee X Sntoa 9baee YLet EX Them Sosd
mefsa 

to be oontimuoud O b bos every 2>0 here Cocduh 20 Such that 
dle).Py1) henm rery , X and dl )8 



9b ontomeuatu Oteveri o.aon 
e ex theo J Sasd to be omtiomuoud omX 

MU 

hed m) Let f:XYTheo d Coont donLioud X itt 

MU43 
v oben m X box evey abem Se 
OxNe ve the Chaxac-exszatiom 0 Conti 

9uatyo nctao omn dme metsi Geace to amothe s 
Psoot: Letf: X>Y be a loontheonLuOLulomabbing ot 
mmetrsl boa@e X dnto o metao Þade YCeba 

Gubboke that V i 0sn oben Subuet db Y, Ne 
Coondcler f(v Let e e v The A() eV 
Suince -As Obem these e>o Such that 
N ))CV Agadn the (bsatnly ab at e. 
2mb&se thexe ecautu&>o Such that 
Ng ()Cv Thd omeaond that Ng (o)Ctv) 

hat 

Pxove Hhat A (V) u _obem dm X 

Coonveyuiely, Suebeue that -l(v) u obem om X 
Lalhem evex V Au obem Ln Y Let e EX amd 
be be givemTem Alo)e Y LNe Comu.adex N P(oc)J 

Thad Om obem Subuet ob Y 9o a0lordssn9

Osne OJunptaom NeA(e) oberca Nm Lo 
XAAa e AN (e }) Tauis coae0mJ that 

here eoedutu >0 9uCh that Na (oe) C (N elo) 

ie Ng lo)) CN et)) 
9rm 0tre Lsdd, ex, dly.o) <8d(flex), f9|)<e 



HemceA d loomtdmuoud t0 Simee 

dObitsaxy ObemOm omX 

(ebm) Limuikoxnm onttmudty-Let PXY be a 
mAbhim0 Ob omexde gbate X 0mto a mesu 
SPACeY. Them J 9aid to be umdibotmm 
CaontsmLuOl Om X b boxOvexy >0 there 
oodh S>o Suoh thatd(Alc) u) E llaeneve 
eX Amd d lx y)<8 

ONoLet f be a CoontumuGu ommabbum a A 
ombaCE metsulSkaCe X mto a meiC 
Chace YThem umi'boxony Conntimuoud 

Proab-Supbade that a mabbin ObA 
oonmba0+ mehud Stace Xnto amet Sbace 

YLet >o be gven SuimCe ds batnLou 
at eve Pont e X, Ath each e EX LNe 
Caso 0ssocsnte a eal mLmnbex S(e)>o Suah 

thot 

yEXdl.y)<Sloc)9 .19)< O 
Let Joc)=fyexidly.) Stoc)Ren the 
oecLdoso 1 (c) y Am abem Cvex 0b X 
40onde X lasmbat thak obem Covex ho A 
benle Sublovet Thuiu meanu that there er 



bramte mo ab Fotontu 30 3 Su@h thAL 
XCJe)U UJ ( 

ale Put S mim 8( 8() Them >0 

Subboue that yE X and d(oy)<8Them the enoiuta om th m guch that e E J(0nm Thdu omeamsthat d(C,m) 8 m) LNe 0Lo h@ve 

dlu, dlH +d(o m)<8+&(m)So So d u),tlx)< d(Aty)())+d e cm)L()) 

Hemce L umsbozomly Comtmuod m X 

ExammEie o A Cbomtuomiuou maÞkimLNhiCh LA 
not tnabasomiy CoontaonuOLA 
Let E be 0 boumded nan- (ambaCt Subue O R 
E-l0,17 

Iale debrine(oe)= 
-0 

Ihem A u lonatumuo ud but mot 
uonab0snlu oontionuoud 



{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

