
hbo uharod ot o brint in Mebic Slpace 

A&ubset N, o X 18 Called neighbowthopd 
s& bointae X 5 thene exiss Cun Opern 

Let cl)be o memc sbace and aeax. 

sphea Sa, 8) Ceneol at a and Tadiu 
. Kuch that ae S(ar)C Na tor some >. 

Theorem: Eveay oben Sphene IS a miahbouwrhot 

each og is þaink. 

Proo SE S (a,) 

a 

Let S(a,7) be an 0pen sbhene and let_ 
SaT) be anbi hrary 22a) hen 

ae Na e >a,1) 

Th enegore subbae that XFa. 
Dn orden to aaz Shoo hot Slar) is a 

metgh bouhotd o x', we mst shoo that 

thee exists 3208uch th at 

XeSa,T) , thene fose d (Xa)<x 

fh en = V- cd (ya) 2 0 

Let 



Noo, bu wsing tiangle ine guali 
d(a) s d hx) t d(xa) 

K dx,a) = 7t (y-M) 
d (ja) <T 

es(a,7) 
Ihexeure e SCx) Y) 

SCav) 
Hence SCX S(a S(ar) 
Evey oben 8phexe iB ne1gh bownhcud 

eadh þontin i. 
TYOved 

Theoyem 
tulement: T M is ameighbomhood G C Ond M N, theH 'N' s also 

a_neighbownhood o C 

Since s ancighbowmhutd o theHe fove 5or Som £>0, oe muot have S(a,¬) EM But it is Gi ven MCN 

le ave >(CE) CN 
)Ni albo neigh bowhodd oN 

Psoved 



hee m 
ttement 'Manc N one neighbothotds 

abarint then MNN salso a 
neighboahadd of c. 

PrUof ince 'Mand'N' ase neighboukhards 
o These fose by detinii.om 

wehave C20 and é,>0 & uch that 

S(yE EM and S(a ¬,)CN 

et e min-(E E2) 
then S(a¬) CSCC,E,)CM 

nd S(E) C S(a,£2)CN 
0 22 imbles 

S(aE) C MO N 

e MON s neighbo ushood oC 
oved 

heosem 
talement Let(X,d) be ame hic 8pa e. 

Then tox each pai o distioct þuints 'y 
X he xe exists neighbouxhaods N2N 

z'2y) res pecHvely Buch that 

N N= 
N,= S(Z,8) 

PrOh NSCt58) 

Hexe,we need to oove hat thexe 
exsts tuoo open sphexes Ba S(XS) 2 

SS) oith cenhres x & 7espe chi vel 
Buch thod 

s(3) n s(}8) = 



Let (Xed) be a mehic Bpace 
then x X and x# d x}) > 0 
tet dx)" 
hen >0 Take S= 3/3 

b [mi 

Nou ince N & N 0ve neighboushock 
8 esbecivey we fake hem 

oben 8pheses 

Noo 

thu N S(x,S) and Na. - S(HS) 

et suppoie it betsible N, DN # and e N, NN2 
e N ON2 
eN d(bx)< S 

Hs eN c lb) <S hen by tianale Ineguali hy ue have. dx)< dxp) t d(pq) 
dx)<2 
d(x) < 2dlx, which ls not 

pible Hence 6w 8upposition b wsong 
N ON= ¢ 

o6 ved 
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