Advanced, Colculus week, 2 S Fall. 202
M eg R, @—fcabeﬂ?@\ a<hby

CRR 12 bue QY|

A\“d)zman ~ on asqt,@ (SC(QubSd:
DD ng \/\,V‘\'t,q_ X4 €« PE .

An %ux/aﬁzY\LQ Ye,QﬂD‘Dn 1S Q \'EQabon

astisly €§ =" s on eguivebice
"8 Yd&twﬂ

e X~AX Nl

o Xvy D YaX Y K4 eS

s e S N L

GN@V\ on ebuf\\/aQean M\Gﬁﬂf\ NJ On g/

S/ t=3ad| aeS §
whare

fal = {%xeS | x~ag cd

NOTE:  SA € @ pavbon oF S . ie
e Tal nlbl = ¢ £ arb

T tOJCS’ Lol = S S
&5,



R:I'!L e%unaﬂame oF M on gt M

1S an epunaling velotisn

S= 3 al mbice on MG

Norm \or:
ke N ad W ke two noms on
o velir soe V. ey o guuvekrt
W3 a.p> ST,

oivi < vl € gavil VeV
Notslisn: & €~ W
Blop
» Egavalont  noms induce  egquvallent
i Cs .
0 E%‘gvaoance o WS s 6N %@Va,@.mcz
ve\aion.-

- £ pf': putpoed

_&)’ two nome on R ore ebau)vaﬂmt

(> 2 sondavd, noten & Gwic on R)
Widn cones feom | Buckdan  matvic




Remark

The disoere matic do on R s NOT
@%«uany\t, % the Buchidean mitvic da.

l?‘d&)/kq_ gbmw,Q,,\t Sthen 2o pFd S

0, o)
ok doCrf) € dzcxég < @ doxy  Oryd
&((n o:-+,0) (0. —,0)) < [?> @é_)
=N s NOI ol OJ:)O'VQ M&-bowda&

S K moom 1 Lon B st drg=nny
$The veol Qing

D ($Tapoduction)
LQE S ke a st tsa-gmfa.jet
O'\.Q:"CD—DVQ. onlo map Ao ymant..

1
« I 3 b{,l_dﬁbn L:§1,2,-.n3->%
don S g Howe sov wih
n  omonts.

b‘gecﬂon L£: N=F12.3-3 — S, then



S an Ir\Q(M&Q:}/ CbuwtaUQ et

Eﬁ\t)vaﬂm&y, S s \WQV\I‘@JV caunia\f:\t
= s dlmants con ke arrgged

n & Sggae,hce
Ly, Poy. R, ---

@ I g‘:s NOU  coseS Ci)-@b,thq/\
S« uncountabls

Remoik fhe mwae\'c?e\erm?cg?&m%
I A
I 3 41 mop P:A>R, then #(A) < 2)
o 17 ACR e H#A)Ys #(R)
.0 ACR agd B cowittbe . than
A ® Countabe.

Hop(Popl ()
% p;‘pt & vational numers @ IS

a Countable &t

P

et Q- }——{-%_e@l —§>o§
Gl Poe Qc 1s outabe




St o Vae @By, 3 ?,gell\?wi&% (Xr:‘w%
'K we veguive pad g ave BR , thy

p ol g are W\‘.?}wﬂy olataxntngol.
e we hawe a 44 mop 5 %
Q — N~IN, /xz%- HcEj_g)
3 #H(N<N) = #(@)
* affics To dow: NN is Gouitbe
Stpl-2: Bowe  INKN s Courtable. B/
a\r\nrg‘ma /demm:s m INXIN into o g
Ch — R — Qo " P

S N=xN s Countadde = @, s Caunle

SQLQ’ RBovee @R s countoble

Q= @ Ufoi U @-
&- . {-9?(&\«6@&

I



By 833_1 we N exprs

*a/h b\nj\.,

> Q=go, b‘,—b‘, E) "bz._, bs,_bs,"'}

> @ s Countable <
Lw eq (o toit o, ST
LQL 0 Co-\. L1 | o o)

S-—-'{C(Rn): ‘ Gn—Owig
Then & s uhcountable .

o

Asumg. S & countoble . T
S’z{ S)U?z/ 33/94-, F=F }

Qn - (’QAIKB::I = gnA p
“d Q\r\,k S 'gO/ 1 ?S
<D‘?JQTV\(L T= Cth)hc:

_tn := O T‘c Sn,v\ =
1 \"'Q gnm = 0

whave,




Then Tt ¥ gr\ Y n
(=S mors  Tte= Sk wkeN

—

S = San e )
t ¢ $S.S.S, - 3

Bt ¢ S (=Se— )

S Sk uncuntable +

Thn( Thn1.2.18)

Te sot R o vl numbes
un countable

i

Assunte, R s Countable
> Lo, l) s QISo Countable  Coneton
BUCL we haw a 1-1 oD 2

(g,,)jj — 0SSS e = % ﬁn

%7’ Lem e, S ® uncowtdle
> L) s dgy uncountable (9
So MR 13 uncourtokle &




Livi. ch_?/mp ard  uster pants

™
LQL (,‘Xn)n;( be [ 926 n Q n‘-Q-b(l\C S'p[M,d))

A port ®eM Ts called o clustor
point ( or aCCumuﬂaIIon Potr\t) o CXn)
TP Ve >o . tha epen sk

T(g) =1 xeM | do.od<EE <
CortaunS ?nprv\?&fay M“Y toars  of C/XnD

Thbs, o s a cluster pt. I
& Yero, 3 qubged (%a3) oF \j \

S

(%) ste Ay oy <€ = V=

Remorgk
weM s o duster Pt oF (%)
& 3 (y);, o sbsy oF ., St

> Msume % 5 a lusear pt GQCXA)
® For €=~ 50, I X & D, +)

@ For =350, $nle  Hue o oo TGms i

D,z , wWe con choose N2 st




co
O.(j (JXAJ)\I\:| = (X/\t, (Xna,, ")(-h‘s °3 N Lg]i\—\
(xn) gtL va>b, S s"(‘\
JL 3 —=/D( ;\ <€ YN
\39:: n& > d(ﬂr\ >d\<§<£
t<¢// IAQ 3 ( ) v \lJ\)/Ni’
0 ure abgg (%) & (k) s,
55}‘; /X'\ B =X (Xme ]/I)\LO(, £)
)
—TLQV\ V€50, 3 Ng St d(Xn‘ LD <E
g 2 /'\L

= nd 6~DCD< <) \"/ \Z&Ng o NS
'X"Ng 7 ')("N;ﬂ /R

S K s oo Custe— Pt e

Eome R
Detine é\ *,% £ N S oo‘DQ




Show thol O s TS W\XZML Austar- 7b-

P

Stol O 3 a  cluste pt ol LXA)

Since the subsep (%) = (3 2&‘ ne
Convegs to O, we conclude thebs
O v CJAARUX‘ Lo (%) (Eypa"“B
a2 B or s prs

Asure o s a cluser pt of Cxn)
Then 3 subsey (%idgm ST, Q«m%r-«()(.

— \]éﬁo
@
ny 1s odd B all bw ﬂvctq,\j,

@ 3N st Ny s ol vjeND
X o, 2 V. Ny oMy whch
o oll euen

> (x'\a = n@k whioh 18 U.Y\\DOH
> ’Xn\, 1S umBoQDQ

2 /Qim 5<n~ s NOT exist

\)‘)M

COV\'(:VD.&CGGV\ €o ,/Q\M ’Xy\ = A
So AN st Ny is O&C& V\) 71\’




L—I'L\:s Prors tha C/Q.W\M
— NOIE- nQ./M r\w>v\g

RLise \
So X n~ n 2} V\')zl\?
og >

Co O S the ov&x/ Hustar PT.

Recoll the. %\ow(@ i Fom  Callelluc:
Thn CBo\zano— Weenstrass, T [, 4“3>
E\IQ{\/ bO'W\OQQO\ S% CXn>n=l n R

Coneeant  Sub
Eg\uvchv&y \’QG S:% MS
ot Rost  onQ C/QMSUL\(' point |

Dk (£1.3)

bourd  ( supemum)  sup S = QbS
G?S' Qas 'Qol\cwc |

W W S=9 ,thn Q««(FSz —0o
w X S+d ad not WMQ&?YQ




Cse. ¥nel I c.eS st. So2n 53
tan  sup S = +oo

ay o SEP ool bounded obosue
Cie. AM st s <M V)

than SupS T8 ‘e Vel rumbec K

Qcﬁs&/ig\
@) ™ & an  upec bounal oC S
1., ssoh ¥V SO

b Veso, of-¢ is NOT an uppev-
bundt &£ S 1o 3 €S

St a-e <8 (= d)
Guley, o con o the guter
Lowee  boundh inLnunm), & S= 30£§
& S
Remaik S = E—éb'T ceS§

For S <SR , we hag
K) e (Q)= - supl=S)

9 ()= - inf ES)

DLECDEL 1.5 2)
L. (X be aval sz Dl







@ gm\My( b=n = é\r b.= +oo.

T
lee (G)D ke o bdd sg  AeR

“Tham A= ﬁQ;;QG,. = A apsle
@D V¥b>A 3N eN st, G.<b Vazh,

@) Va<A I qsg (An ), ST
On\] > QA VJGN

A b

—

-

let, Ma = S@50clkong 2 By =2EH
NOTE : (]"\v\)r:: s & &m&n&stg <= HEAR
/ka Mn= E\V;GMA = ./Q-\\V"\ Q‘O

w20 na00

N SUZPPDSQ A= é};ﬁan = Wl M,

n>\
Wart, to show @ ad Giy:

&) ¥ b>A. Swe S
%*\@“’L@‘\Mm < b SaE

A Ne 6N st. Mpo <b

ai



—

%P{G\gl kZ Nb 3

@) VacA =it Ma < My VneN

—_— ™ N

W\
NOT wpper - bovmok | s Lppavs — loouand

T-_-oy- V\:_\/ g n\7/\ ;,,t\, an\ >a
For n=n# A My 2 p4 st Gn, >Q

E:v- ’\:'Lnj\‘\'( , 2 n\\)\-\ 2(n5)+\ p1k Qn‘}"?a

:E’\OQMC‘C\\JQXV ) \’\}Q/ 391:/ CGJ\J )J:’-l
‘e’ Sepe AR  satisRes @) anda)
We worg s Shaw &?—Q&—“— A by

—_—

Sl'wwné ﬂQéfl."a“ < A ond dg*:—“.f‘ k= A

o urre” e On <[B) Voo
=> |\/\sz Sup 30 \ kZRLS < b
“\//\/né b ¥nz Nb )







