Jan 10, 2017

Monday, January 9, 2017 2:46 PM

What & a metwic , ov o wetric SPace?
Either leamed  MATH 3060 or
Yefex to ?u? ~Notes : Hetic Spacess

for the womewt, let us lowok ot B
Nototon: K= (‘X\;XLB , \/-"VC‘A\,VS»B ¢ ete.

The usve| distance, or Stondard  metilc,
ooyt = [ Gy Gy 1
Yo way hove  heard of some sther
dp (YY) = “X"Y\\P
:K) \,&ra‘\? + [y, |F 1‘/\>
e 00y) = max ] 1%y, | \7(3."‘\3>\}

T\\e/ are clled the 9\?‘ metnes -y

What orxe their c\lf("cru\c-es ?

More prcclsc\\.s) S there A dl'f(ct ence
obouk  [imt cm\w(clemq , Qm{m\irtj, ete.,
hetween \As'w\% é‘c{%« et Q? —metries ¢
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How do we know thex uﬁ"w% dl—ﬁaw’t f.?
Wil e the <ame ml\ts‘ts ?
Whet 15 the most eccential axqument 7

Thnk obot (it o covergenc | we need
Ve, -, OQ?(Xn XY < ¢
In the case o'i cm‘tmw'tj we  need
V>0 o850, -,
dy (6, y) <&, o d%(—Foo,-scys)< s

Take  d(xey)= [mY )+ g, aud
do (x,ys -‘-W\m‘{ \’*\"‘3\\ , \7‘7—“‘34}
Ohiawsly I (ry) € Aoy

Sodi< g = de < €

cnd diyd £ 2 dpxyd
dp< T =S A< &

E’(e rete . AQS ume "V "E Then
O\?Lx 73 < cl%(x.\/) Y Xyeﬁil
.| fmcc( constant K (cldpew\\s on P ‘%)
K d";(XiYS e\% (x, \/3 \VL X,\lé' R
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Having seon Wiy ol fp=mevic w B behave
the <ame m\fﬁ cattv(\, et ns lovk at
them %co wmetkl m\hd v

The 131cbw«¢s below oxe “circles" Oﬁ the
Same tads Y >0 fo Jdeerent 2\,— metics

The above Thz:T\Aaﬁ'E'\e/S abouk d? . c\% Com he
Seen os  below.

v dy, = d, & <>§D

¥ d < 2dp & D§<>

he Some m\\/‘ﬁml Laeifmﬂc( Comn. \oe
de<cxribed b\g these sets !/
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Tn the Prctwre , thete 8 a

Tk & the “cirele” c\{gweé ‘:\& :

Howeucx, —%rr ’F<~'\, QP & not o mefnic,

Exercise TNA p=%, x=(.0), Y=, 22(00)
<how ThaX A_F(x,zym\\,(z,y) < o(\,(x,\/)

ve. The A- cﬂe({mm& s not valid.
However, <et relations axe <till true ‘?rv
> 0OU

We Susl)e A thaX the some ay\a\\(s‘\s Coun

be cle'&iv\ed cven 'l><\ s not & welnie
How to de-ﬁir\c Open Cets B

® <

An cpen set ng-tr\( wteqioy ’[>6m7t
I

A um‘w»@ \Tf Then A fr ACE

cpen ba o

C_laow\“, o motfer (U w-@ , us‘w\% Qg
System °’S <> O ] %‘wcs the

Came  pen <ets
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HZSJCW\(Can , tled *o do amlysls withouk Wetx| ¢
X cﬁrcdt\\% wovk on CavNencrence

v de{me V\e,‘tc\‘xkb@x hood S\’s'teW\

x nst fell us whdX @ on opew e, buok

desccbe @ S\’S‘ﬁew\ Cm‘taiv\?vxg open sefs
\—W

@led @ ‘tUPdU’J‘g
When we have swdh @ Systew, the

'H\\lvcss nade the Sjs’(-eW\ are  Open sefs

Definction. let X be Oonempstiy Jc GXX)
S o fopeloqy € tiefes

@D A wion of sets from T i S8l T T

@ A -g:““\'&c ey se cien v§ s —gvm 3

B st .

@ Sbej ad X €3

Note. We do not know Wt & ™n J, C‘\:\St
the tule T -T3 abok J.

])e-ﬁ?v\c Ow»a G 3‘3 to be an SEEA se{

Remonk @@ ='b® Ba (ﬂ?g
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Mathewaticall 94

@" Fwead}\fawc %G&QeICJ,we have

ueI < 3

Q\v&va\ew&b\, VGl LG<]
(TD: Fovr ek 16,6y, G s ©J, we have
éQt e ]
Or, ¥ fwte ot F< 3, e
Remork. @MA@ Captures  the

awxlsmr'twv\'t LEPex enCe —ﬁvo-v\ k

‘Q'W\t'te wn T3 W\P sxtant , a&s

O (k=) = Ll
E—&amlale © Metre ‘tdvdorm

Guen o metic on a <k K.
Then onre can de—ﬁv\c Spen balls

{ e P

Tnvterse '?Diﬂts
open balls } — {

=R : ACX%
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EvamPle,@ Discrete Topo\oc]ué ovisen {rom the
discrete  metiic O\(’“OF {O %=3
{ Xty
The disaete ‘tﬁ\wl@m s indeed (PO
Reoson . frov every %ot X | Blre)=3 Xot
Thws, lfs Xo& A then %e?x;&cA
must be an Inteder Pk of A
Hence et A Coxtoins epch pot
ot Tnbeasr , . A=A
Exwle@ Indiscrete Topolocsv(\, = 2\]5, X}

a&wflc @ Co"Fn’rk Tu‘mloﬂ?(
J= {YSQ UL ATX s XNA s ‘%’vﬁel{

To \lex'rgsa @ and @ / Somehow  we

we de Vw\qam's
XN WA = QNAD
C X\, & -gzv\}{e,

;o XNOA = O
DA D 0aR)
fTude unon of fivte <efs
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