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b
2 AN .\J dab)=d@c) =d (a,d) =
" < ! __
7N "

D.Pll..lz
|
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respechve are nef even vechr Spaceo, so dheyee nd  NLS... notf
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m:x\xv = WMin A |, q:x\xc = mia (1,0) =

J(x,9) = wmin (1, d(%,9)Z 0 Stra dX9/ 20 i given,

d (x,9) = min (1, dlx,v) = min (1, d(y,x) = d(yx fine d (xv/=dl¥x).
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Ded” Lot AN\L\ be a mefric Spau Ahen

| B (x,r) = w&mM~n.Ax\.tA.).w
\$ Ahe  open bedd cendered ok X with radivs

f(Acc..\:, cespect P dirfance d)

\D)Q@@_& A._..O@opog inducd ¢4 diurpna %c:..\?..;\
et ﬁN\o: be metre Space . Tha tpoloyy incluced @m

d s colled Mo meteic topology . In particnler A< X ot
is  dedined to be open in the metee topolegy. o frc any 3.....&...&?
| X e A dhece exich * >0 svch 4t B(xr)S A, mwwﬁ\?

E@P = & is cpen by defwslt. Obgerve d(xx) =0 for each X € X,
\dHh t> 0 Ahen dxx)=0<r twe X € B(X ﬂ%?&«(n xe B(x 1)
ﬁ( xe X A X = U B(x,1) (hir showr X ic undn of open ballr)
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Pemack: R, € with fopolegy inducd from Euclidens metrit @
are Said to carry fhe Euclidean tpelegyy . 4.53&?»@ s
is A defav [+ ‘\c\uo?wﬁ veed wunaletr an b%\\\ne.“\\.c\_ waorrantr

o diffecet choin of opoleyy .

Mﬁggmw..\é For 47« .}u\uo\nwﬁ induced fom a dirfaru on N\

(1) open beldls are open.
ﬁu.v Ac X (s sptn .\R A ir vaiun of open G?:k.
m\§7$ is P h>< epen ?&s qa\\s a *u\o\s%\.mr\ v»k\k Aﬁ\ N\

ﬁWv e M is 3?7» o% 1.:.)._- X % U contning an open &T: Centered .L»X
A Jr>0 s.t. B(xr)s V.

mvﬁoomu
(1) let X € B(Xe,r) where ©> 0, " dix x.) <r

St S =r—dixxX) >0 We wish 4o show
Qﬁx\mvm @?33 which Ahen proves (1.).
Jt B € B(XS) and nete d(%.,%) = d(x., x)+d(x,%) < dx., x)+S =r

s Ao, 2)€r D T € B) o B(xs) s Blx,r).

(2) ¢ A S X is open Ahen for eath X € A Ahere exifr Cix) € R s.t, 6 (xrm)sA

Yhm K)t&ﬂ? and oa X € B(xrm) ¥YX e w  B(xrm)cA

we hove UV Bxrm) S A amd 4 hlluwr A= U 8 (xcm).
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's a closed fet in 4= metic topelegy Hr any XE€ X und RS0

\\gwhn* (X,d) be metric spaa fhem C = {x'e x| &?@XCM%\

._v\.‘&.u Let Xo € X and Suppsse R> 0. Conrife,
xec X-C. Set §=d(x,x.)— R and nbe £>0

sine X € C = d(x, %) >R. M.c\ﬂo.x ye B(lxd)
Men f +3.2>N¢ ~>n»£.v§+<\
d(x,, x)< d(x.,9)+d(9x)
“Thus,
d(x, 2) = d(x., x) -d(xY)

= 8+R - D:x\éb Yye B(x4)

> 8§ +R - ¢ d(x9)< §
”x !Qavﬂ\‘\v.lw

\?(Sh d ﬁXo\é» V.x and Sfo 9 ﬂ C whidh
means WE X-C 4 B(x 8 € Z-C

\:)psnh.:.n X-C s upen whivh preves ﬁ. m\o\mk.\\




E Considn the d(xy) = K_o .M MMN  ¥x9e X,
{xte X|d(xx)=s1]= X

B(x, )= {ve X [d(x9)<+]= {x] < open £et in 4his [E])
metcic \ruﬂ.:on&,&\

> < N- N..w Wpoh& '_h N‘ > is open
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Xé&A

m(mj swbeet of X ir beth open A,
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A&ﬁ\\ﬁr e \N\k\lxﬂm\ be a map befween mefric rpaces
and x , pent of X, Then £ ir enfravess ot x iff
for Gy €>0 thew exicts §> O svch Aot \v\\.b&\\w\\ﬂ £ whenever o (X Y9/<S.

mw\m\“ If £ (s teatinvecs Hon the inverce Vo gae o oL./1 cetr i cren,
[ef €20 Ahunm %\\\x\\ E) = NHW\M &\\_?n«xv\m\ﬂ m..\ ir an Gpen
st in ¥ A £7(B(Fy6) = { 9e T | Fla) e G(fig,e)] is
open in X . Mo, fix)e B(F04,€) hua x& f (Gl )
hine 3550 sveh tht B(x8) S £7(B(F(x),€)). Therehre
yeBlx§) = 2€f (BUW, L) ak.a
d(x9) < § = f4)eB8(fi,e) = h(fu, fv)< €
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€3] (0ot 4ot (X d) be & metric space . Lef 2K
be o \_a:@i\:@ h&m.\ then dehne digfana From 4 \V

m\m : & — R, da(x)= inf d(x, %)
3¢’

Obsecve olg(x) =0 fr x€ Z  (d{xx)=0 is &bt miriomua )

Manetfi claims lm (x) =0 & x€ 2 l&&\
_ar?; ~d,(n| =d(xv)

To Lae \«:.h\ consider weld lile o show:
dg (Y) - dy&x) = d(x¥)
Ok, fom dut® oA ..Shg for ony €50, 3 € Z such Aot
n_m (¥ + € 2 o:x\mL

hen e

dz9) = d(3,9) < d(3,x)+d(K9) < d 09+ € +dixy)
Then  da()-d, < €+dlxy) = dy () -dy () = dixy),
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ﬁu\c\\sﬁlxe £-§ %° @
Lot d, h be dictaaces on a set X, The topolsgy
iadlvced @ d is finer +than the tpolegy induced mv h
:Q, for 93.\ xe X and 93\ £>0 Ahwe exirty d >0
Sech thet d(xv) <8 = hixY)< €
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T«o%&wc&x: «N‘\ \\ ug.\.kc & .?\.,?Vn\ fner then Hhet
jadaud od AN\\;. Tf U isr open ia su}\»e\«% 4 en
m<....e\«s tn K\ \c\?\oNV .5.\» v U Conreeln &.\&«\ m.\ = Q.
Hon 3 V' E B (x€) whee V ir gpen i o - typolegy Aenc
3 §>0 rnt. By x, {) € VE G, (% £)

o dixy)y<§ = h(xy)<€,

m.._ m.\\%@» for oy XE X and h&w €30 Ahwe exity 4> 0

fvch et d(XY) <4 = \.NX\V\\A € Llet U Le @en in &..\-\Q\.NV.
and X € U fhen J €>0 st. %» (x, e)e U . %x as\t\:\m..s
38§50 5t dlxv)<§ = hlxy<€ = B;(x35) S B, l5¢)cU
Uena Ahe d- tpoleyy ir  firer fhun Ahe }n}\uq\@N Y

\&«\S.‘(«...\Sp\zi& nxlt..*.. The d- ?w. if faer than ha >...?\u. :ﬂ
A ._mo>+.‘+,\ Mmop (X d) — m.ﬂ\ h) ir Conhnueys.




@m*w Twoe disffancey on o set X are Ssaid to be @
m»&..(?:.‘(ﬁ. if \k@ indvee fhe samu *c\uu\o%%.
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“The w\ot:s of Sn*lm»?.\$ is o well-stvdied *s&&e;. %«nm\a\;\

of NVS\:S?%\ N\Q:?\ \&,%?&»t Iienov and &.@ ehacactenze (£ it
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9.\6 s X metneeble 1£f it is Rus.p\ and To and (1950 - 1951)
as o 6&-disccste basis. (1951)

%&32» } many amu".‘smK are 3&2?&? ar welve feen, A mene
e xohie @X??WP\ lIS m..oc.u e.m <>..+93 Q_unﬂe?a vV \ xv en 4
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