Cenol ( dayed Woeele 9 Noles: MASTZ20026 A:,j 18 20 14

Lefvre |

—_—

J“_]-l(’_(ﬂ Let CXIO() be a metric space Lt xe X. A Fmbhon
o = (f = su’rn:-rlqr

Rl

; ZT’",:.:?.(, Converges

f ce Roo then v exiuty Ne Ess gl hat
‘Q n e Zva & Y\)N +kbﬂ d("n,x—) < g .
Nﬂ'ﬁé W eike hm A = > ¢

N—> 20 = (s Maya ) c,owu*jes o sec.

Note: A g §"a P 0 o dilfont kund of It
%Dg)(ﬂ. A ‘p‘m‘*w[\ = Z;,:ia C‘lcfwwju o x f = sahichies:

him d(""n,l}: 0.

N>
o \H\J\,\’,\/ Chow that T Eoo K sabuspes the Rt defiarhon of wwergence f &on\kj of

oy I R .

A
N 2 Bt s e e X % e X R lmaees &
™= Y then -y,
¥ 7 L 4 XxX—R,. & dit XxX—R,. be mehrics onX. The meprics
d % di ge ef(wwfenf & 4% du sabu

|F irznw:é & sce X dhew ,\l‘,ﬂm d|(1y\)x)—_-o i &oﬂu f

l:’“m dl Cﬁﬂ ))D = 0.

K t\w Show fhal f 4% di bty
€ oy eX dhon e exuns e Roo Bocae Roo cuch ot
doGey) ¢ cidiay) & dalxy) € o die)
fhen  di B da ave cquwvalent mefrics.
* M Docs  lemma 212w the potes ue 4he above defintion of equwalent medvics
R fJoes & wce Hhe Ql\ow.wz
There oxst e Rso X c,eRoe sk hod
# xygeX then dia & Gdalry) K 42G09) € cad (xy)
then Aok da ave cquivalent ey e
¥ B : Why went fhe above  defimhons of equuakat metrics (f 2 only if
atements 7
W'ﬂﬁ@mm let (K ed) he a meqric space . X 15 a topologual pace with e mene space
Fopology (the open <ot are wnions of open balls ; an open ball s 'B(:.@=fje><lpl(j,1)<£g>
Lt ASX & let A be the dosure of A (the swallest  closed et wﬂ—mn@ AY



Then k= ix € X\ theme  exists a Z&"’;ﬁsﬂ wifh ,\\_'L“wﬂn= IZ.

lectvee 2
.D*"{Q‘ Lk X be o *ﬂFo\oalcal Apre.. let Ac X. The Louh(}ﬂ;j SR

a A 2 A (68| C Ac) Tep,,losu,nl spaces
s Metric spa
Nﬂt& A= Au JA C&/ﬂ Paces

*_DG The sef A« dence w A o E = X
K Def 9 The st A s nowhere dense w A \f (A )01 2
= EXngkS : Q ¢ donce  in R

@) (o] s dense  n Lo.1]
@ The boundary of @ R s @0 @« RaR-R
-~ CO\l](\ (@ll_l:

—~
P

@ The Loumiqa of Col n R s Vo]
= fo\] n C(—m,o’] ] Cl.oc»

= Te1 0 (C-e0.03 a [1i0))
= q0.1%
(&) #so % Z an nowhere dence
©) R s nowheve dente R*
() The Canbor set 1« howhere duve n Lo il
DL : 1p (d) be o wmpbric opmee. Lot A€ A The cot A banded f A sabcher
there  exists M€ Roo such fhat
f 8oa:e A tHen  d(aa) S M
— Exawple:  Z2e ot bounded n R.
¥ L\,&\J Lk (0d) be a wetnic cpace. Lok X - Z;\‘W:;(q
£ X converges then 70220, %3, - 3 1 bounded-
Lee () & CC0f) be mebee spees. Lot 2 K—2C. The finchon £

be @ sequence  in K- She w nat

oDl 7
enfmuove —frahs{\e;=
' xeX % £ Roo then there exsie Se R0 such dhot
doyen & doy <8 s p(feo ) <e.
The fnchon £ 10w I‘ﬁmm\j ntmuovs  f  sahshes -
g elRoo thon thewe exskt Se®,o b dhat
b o2eX fyeX % dGW <S jnen £ U fi)e =

3.{ \¢ tont muous.

¥ &b}l Let 3‘7\"’\1 & o 1— Z bYe wmmuow. Show Arat
¥ 5\3‘\} v ASK Ly {t X =Y be conbmuovs. Show Fhat J: ﬁ:lr\l{“) 1S Condnuous.



3

% !b\‘/ LE" ; :X‘,_), \-I‘ & ,{\1; XL—-—? \‘(.. be wndinugus - Chow —H\w :F:XR(X’L'_" \1|X\11
= 7 = o ) - Lx‘;x.) — @(i;).F(’L?
13 (ontinvous .

%‘ \\’\;UV\_J( Chow  Yhay 5" R » \R""R g j RxR— R  and h: R—IR aw contwous.

(,1\\\5) — DLU (xy) 7Yy X > -2

Letture s
1 8Dl Lo (xed) & Cap) be metric spaces B 2 X € b o Buchon. The funchon
E‘- X—C s (enhnvovs ¥ 5\ catisfres :
o2 e X & e Roo thon thoe existe §€ Roo such frar
Wogex g deep<§ then P (fooLap)<e.
2% ° Lo L) & (R be fopological spaces.  Lef (2 X C bea Raction: T
—(um,hoh P:X——* C  tonhinvous \(.g catisfies :
£ N openm C (NERD #hen § 70D v open X (10D € )
Nefe:  Continusy 1 vealy obost oplogical spaces: Clontinuovs Linchons ave e worphusms
o fhe m’réjodj of +o1>oloq<j\ml I’Fo\cd>-
* HW Show tna o X C satshes 1 Boonly & [ X — ¢ sahshas 2. where
(ad) & CCp) are viewed as Yopologi cal spaces with Hhe wedric Space topelogy.
B ¥bod P b (d) B CGP) e medne spaces & £ X—C « fomkion The finchon
A= C ¢ onhinvovs f -F satisfies:
€ xe X  thn d\‘_'“,x{\(‘i7=§w>-
)ﬁ?bf__(_) Lt zeC. The lmdt of f ar Y approaches % s Z o j(:X-—’C satsfies
§ €eRoo dhen e exsts §e Roo suh nat
f ye X & dGy=) <« § then p(f) .2) <«
H *E__O Lt (xd) & CGP) e mednc cpac & £ X—C adnction . The finchon
Pox—¢C s wntinvous £ £ cabishies:
B oseeX & T B X b Mots oy by fay - foo.
el 2 The Q,m,{,m 3(\: X— ¢ ¢ um ”'“«Lﬁ codinvous o { catisfies
E £eRoo dhon thee exubs  Se Roo  suh ot
f nyeX & daxP <8 e f Qoo fud) s,
¥ f&\! \f {-.)(——’C s unformly contmuets,  chow  fhen that 36 ¢ cowtInuous-
¥ X\m Gue an cxample of a fnchon  which \sl Gnmuous | but tot uniovv(\b (ondinuous.
*ﬁ\fﬁ\j Show  har {’ R— Roo 3 bz Temr uniformly  Lontinuous-
%\J(Nw Show  Yhat f‘— R— s, pcm = 2™ s ontinoous, but ot um(mm\j Cond v

T Emv\kj?_\li j-. R\QO@-” [—\ﬂ]) fer= (%) U ot Um(mm\\j ond muovs.



— Bxawmples: ¢p P,

@ {

Nete:
Let

Lok
The

e ({% ’

i [o1)— [o)

’X—Hx

Thn Lo fos £ owhoe 5 Le) = Lo

H > o

ne #qo

Io\\]——’todj {ior né 770

x _ "
Then b o= f o - fg—{go\;ﬂw
\'F 2z |

(€ fﬂ < [R?a = \‘kvo .Q;r ne& 170

x U

—ﬂneﬁr\ r\‘_’f"m -Fn does

not  exut.

L (X)) % CGP) be wekric spaces. Let F- i-,f R=r CE
Define :

<2 ?xFﬁR?ub

G’({»fp = Sup {d ({‘mﬂ(m)\xexz
49— @

o (S pot clur}e A medric.

{l,(\t, \,e, a S‘J_{tvw(c o-( @nuhons QON\ X +o C W F
?" X— C hea (v\.muhor\

Qeclvml»e :(,,,f CU\VQfa?S F’onﬂwl&(’ to -F \f {,,{L,“
ze A then n—vw d(fo o0, fd) = 0.

Sﬁe\”mte 4))4\1—)' &

. Sahisfiec:

setisies

Ucrwvz\jzec unl{uvw\\j o :F J ][\‘,-FL)

£d of \Neek 3



