Advanced. Calloudus . week 6, Fall 2026
Realll
© let (M.4d) be & metric s, KeMm.

ié
K is Samavﬂ;a@ly R evary
S(%. in K QCQWtS Q. Su nNce

Covoring to o Pomt n K

@szgggq)t > K i« cloced
and  bddl.

Conactress Vo epen Covers
M(Dz?%lz) BTSN
et F< M) ad gh/
2 = {: I o(eAEUUUUU
be o family OQ\"&\/% in M.

V“)ﬂasono"pey\CO & FL
F S A Un

R A subcollestion
U = { Ja | oeR 5 [ CReA)




Covev‘\u@ ~ CGle U 2E) s alld
on open subcaer I B s e,
U s aolled o Rae cdboover

oL,V 21k
LV, Vs 2k

Ny

A st C < d) s Compat
5 )T{'- Q;\;ej)/ opn  Cove & C alnots
o P slbover

NOTE -

To poe o =t L &M x NOT ¢,
. osffics o fnd ore epen  coen
o8 L. tob odmits o PR suboow:

—

l:xamv\';Q
Q)_TF\&T@Q erw. R < No et




U=y ¢n.nd> € R | nelN3
° (-n,nN) [BS /CSPGV\ n R Yneld
" D enny 2R

> UL s on open Cover o R
Bat U odeste no  Larte  subcover:
W32 L N LNy &8N st

GANAT A (5 o M Y\Q V- O C\“N,h/\)) ;R
Consiley
= W\O.X {’\\/\"/(\N ?»S

N
> N, N2 Jgg Cnony 2 R
N

Bue aelR , N ¢ C—ﬁ/;\;)
—>e——)

S WU hag ND Rote. SubcoVoy>

> R s NO et #

@ Tha inteed Lo, D <R
s NOU apt.

et

CSOS\IOQLW



U=F ¢, - %) | nemy

U ¢, \«-L = 100 2 Co, D

2 s on en (dec & To, .

Clam: 2L has NO it siswmey
X U hos o Jpote sibcover. than

lec. N = mex N, NN
N
D (=, |- =) 2 = (- \-'%I 2[o,1)
PV 7‘-1\)?\\——\ B> ’,% > l-'é'(\QZo,l)
\ i \
-V, '\ F
=
> U 1’\@«5 NO QDAR.Q_, Subcover
So Te, ) s NOV C55[5C H
® let E ke o Pt s



B

st B= 2.3
Given ony  opRN e oL F
Us $0 | 2eAT

SuF € R Ua,
S ¥y=tLon
’X\jé L)oc\‘] —Q)r' Some D\(jGA

> (\) Uo(\} 2 {’X.,“-,(an ==
1=\

te. 3 Uy U X is  Oddite subtag
3 F s cpt. #

T C S M) s ot , They
C S C{DSQCQ OJ‘\CQ bocmdz!w\

Qg L C=¢ 2 Agume C+¢

Stpl (BAA). yerml digxe < n X
Ry x.e C

J Doe,n) =M 2C
n=\




onmpacK,
QCMO\BBQ,G \ .
L]j; éjce MNC_ thon 3 Ne N <t

= "L v xe C
Alx. 4o) =

,/Ai g/
@

L /‘ “//‘/
neN. l%'(, /
T eU = M~ cQ(DQse r{\)
WA 75 RN

Sna 4. ¢€C ., & x C



S X< U'\x

> C ¢ U
= Un, & g L),

QTV\,(_,-Q_, C

> Diy,md n C =

22at. @ o 3 N s€. Xn € ’D(go,.%)
C‘,m YN
> e CN Doy, R) (e



Sy, eC = C s cloed.

Exanvge
D Since R s NI ledd, e s NOT
ck.
@D Sthe To, ) SR g NOT dmeoh
. 1s NOT Cpe .
@ {%GR | nelM\j ts NOU clesed),
it s NOU BT

o Q= o3 v lr\e(ME iSOt
ol
et ¢ D Swea ke 3N cpen covar o C.

th\.o(,, eA stt. Oe Ug
Sn\ce. Do s PN . 1 Sso st

De ., DN = 5,53 € Uxw
Srhe Bt =0 o 3 W st

NADHed

L—\—O|<\ > QV n>:\)

> 7‘;6(85)C<® V onzh




g‘h(.e g G'LE?A Ud
\
e C< &Ly
3 S, © A §t..\
|
n € Ua,
N -\
= \ \ -
> ita &Y = 8 Uy
% C: @u{wlr\zﬁf 7‘\'lI$f\<13}
S N o | Sep?
LJO(.o J\E—)‘ UK"
Nt
c Y,
T T=o J

Thet s gu&o, Ty Uo(,:y_(ﬁ S

3 C =% C’P't : &

Arswor gmt}on:
Asug TAC MA) Ts ot Show thab

JEAY = A



Oulive. & v : SA= CAN- Tty

Stapl | Show thok A=A M N N
Sep2 | Show thott WOEN) = P A s deml
St M oA & o

Next 800“9“: g cpt = ot (& mtic Sp)
DF (Def 3.1.4)
A S\A\o%et F cmd) is ‘CotQQQ,«./ Lacwmqacl
W Vg>o A« L %n & = ST,

F o< 2(,%@)\11)(&,2,) U0 D0, )

24, g
= ol
Clad <

Pop

E\,@c\/ CpL @t C-¢ CM,GQ) is 'ta‘(a%
bdo.

e

Considey “d«o. open  cavor (¢ e>o)

C s GG
ok C = '*GC. DGX 2.) > C bad

= 13 K= X GC s.C @Y S U rD(K £) &



Evex7 S, Cpt Set K € M) s

ol ool
o e
gu@@se K s NO\ ﬁtaw,\/ w Q.

A& 50 stu Vxi-oxe K, \K SL‘ QI'DOQ,E,)
COY\SUMCC, (dm ck ¢

Predg = 3Jyek
@ k¢ Dy .&) 3 Ay e KDl e.)

® K € DW, 8 D5 » 2 Y e K{G D)

® k¢ UDm ) 3Y.ekK (0w )

T B) K catisQes thab
A(dn . Bm) 28 ¥ nEm

= M.) has  NO Convegent. subsey,
comradict. ts K T T3 P 4



%EC F<smd) st Md) they

-Qxi—;bojx eyl gt ,/ \>
Fc UDQKA 4) l\ %/

N

let. Y= max{ ACx, %) +lop| A=
hove
Then V&GP . We
Y& Db, 1) fon soma 2.
S Aal4) s Axox) < dlcm,:;Q

< d(.xx Xa)+ |oo s ¥

3 e DCxev)
o) éc Dlxo Y™ 3 F s KA. INY

&
%\:ot. 5 tamQ&), odld

oe.asc\‘e'(x. W\L(v i<

F=N
A= ON AL o
G&g_)‘) k‘[;/\ vs bdol | becaus F c (_DCi Q'>

KIsUGT'Co‘Y\OGH T‘$UDCXL)

)}\) —{’X

Lemma

K K <SMd) is sey. opt, tha
K st



B

et U= 3 Uslan be an opncwe-

& K.
Clam: 3 €>0 st vVxeK
D(Xf£> S Uo{x

b s o €A
£ o o, | Veop 3xeck sl Dl 20 & 1],

> baeh
@&:EF%» A xnek st
SN S

DD 5 ¢ Us veoeh

She K 13 g cpt. A subgm (X)),
0@ CK“) s, ,Qjm an = ‘X* _PO(‘ Some -X*E@
v

e

S 1 oy €A sy, “L;JL\ Ux
Ke € Una
Sine U s apen 13S0 s,
Dlx, > € Uy
23)

B B lo.vae 3 L3

\
d(,Xr\)\,'X*) < g‘ Of& Tﬁ <§

2 Dilxny, 1) S Dlay . 2) €
Controdhict th <
S He dan s Twe



B/ C,(o}w\J 2 S0, s Vxel,
(D(X/S) c Uo&,x *Qr sl O & A

Sine K ¥ s gt K tst. ledd

> A x.-.x. 6K st JQ”‘;@‘ S Cove-
n n
N = XS
> K © apt. Y

Lem : C: L‘D/tl 1S C’P( ol
o (G- Ns (2,2y s NOY oo oY

_A_ C subsst Y SC a cpl et G
s opt.

e

T O Gwea s QN PN Cover o X
Then QUa%en YT MSYE s

on  Open QD\)Q}(‘DKD C.beccw,se
A

2Y ‘
@ VM) 2 U (M) 2C

C w4t
3 3 Vd‘, I \./0(,\ St

\‘/0‘1 V..U Udn v CM\\() 2 C

@f \/ VY \/O(n =2

2 Y
563%\(@(;, 46 Vs | or 5‘16%\‘9

S we Voasr dod | oame X




> M s opt. S
lemmo

L Camd) s o, ten C s
&g GpL-

S

Asuma. (M) € C 0 hae m Subsaz,

COV\\/QXBTVS wmn C.

Cbns\&gc
Y = 34| nelNg

> (Yoloe) n C < C
c:\”C\() YR=ENXNC

B s oo closed  subsst i M
: B s opt. NOV o s st

¥

JZC‘() nC =D V@Q £, >0 ST

D, e nXnC = $u.3
=Y

> -

S DCYUn, 80 3 TS On open cver
& B=Y

ol V\QSMW’& Subcouayr (—<=)

To Y opt.
> C s SR cpt-



Thn (Rolzano- Weerstvags The . Tn3.1.3)
A set S clMdY gt

SR B, cpt.

Tﬂ‘ CHe‘me—-Bo‘(e\ Thm , Thn 3.2 R

A cibset K € QQ"/OQ@) 1S Compoct
S K s clsed and  boundat.

‘=S was don  befixe.

°‘<.—::’A§um KQ@:‘ 2 Closed , ddl.
Wart o chaw = K s g ot

let (xmmr < kK < R

X"\ e C %m/‘ V2 ,Xm,‘l/ Tt [Xm,n )
WL\’\VE' xmr\ ¢ T, 'XMIV\ G[R_

Sﬁ%ﬂ'" K s bdd = (mm&)::

s boldd W Amn

K s bdds 3aMsost vxe K,
FRENIABNFERRLRIE UL RIS L
(xe), €K D [Zws)] < M ¥ m
3w ES lso{oQ YV A=un




L

%
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Let (M, d) be a metric space, and V be a nonempty subset of M. We know that (V, d|yxy) is a metric space.

(a) (15 points) Prove that A is open in (V,d|yxy) if and only if there exists an open set U in (M, d) such that A =
Vnu. T— B

(b) (15 points) Prove or disprove that a subset U C V is open in (V, d|yxy) if and only if U is open in (M, d).
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