Advanced. Callculus . week 7, Fall 2026

Recdll that  we wer, provikg -
Thm (Heine-Boell. Thn321)
Asbgt K ¢® s copact
S K s clased ond  boundad,

?‘i” woe done  betbre

& Asume K s clsed o bounolad.
let (Xm)nc\:: < K with

= i b Dot = K} EIR

%LiCDJ'\Q. last weé;)
K % bdd 2 &nides s b Vi=u-

&L Corgbrinct @ Conveszont: subgeq. cp C’Xmﬁ.‘,
(RQCQQQ. —LDT@W\ COQC&LQAS (1— m’pw EOQZCUWD-
Woiexstas —thepem )

E\@r\/ bwroQQc,b\ S%OCYQQQ nwme@ L\OS
A Conwxgent  subses.

N2 Constuct o Conepprt Qb
o  Xedme 05 Dlloos :




O (Xndme 5% kdd, SR o ool wudes
Gy 00
é szlxmé , 1)5:( C.E
C&g Q(le = d,
&\" Some X, QR
@ C{XMS,Q.g, 1S SMbSG% 6—@ me,l):;

2 % s bad
W
>t has o ConeERNT QbR
9(&55,1 —> da elR
NOTG :
XD — o elR
Rt |
I |
us-;b“’“ % (Yz,uo .\ Xz, @
2
o, () ) O
Ko
J
0o &
® Lo (X, )i, | Tt has @ G
Sulseg.
Xdn > O eR



Q(Mgu s N\ ) un =

C»)

a

Than
Xag = (XKoo Ko, Ain )
—> (& %, ) €R

Thas s that Gﬂy S% O<m>;:4 K
hos o conv. SR (xpw )\)f: _

J

Snce K is closd . Tt it s w K
(o, o, - o) e
2 K o CoMnpoct. 33
bodise
Corsiolay- oo
<5 cr| Zo @

Al W, (b)) = | $ 05

N=,

wwoh 1 &L matvic Sp-. C HW)

Show that IEEEREEEEER
S={(an)e,(2 ‘\J«%Qn‘ zl}




s clossdd  ond bdd | but. NOT cpt.

T C Gengralized.  Heine~ Rovell Thm,  Thi3.1.5)
A maxic sppe (Mo s Compact

<~>.+.(sct>mete a”d—@/m\@%/v\

5'67 :lM/ X V- V>0, 3} - Zun $.C
e U Dz, ¢)
J=

B
'I:;i)\/ Previous vegults Compoct > E&;\QQ?
Need o shw: Cpt =  Conplstut
(Siven Gy Cauo\\y SR, (Xn) in M,
we clam tubt T oo in M.
Snee Mos g, ) has a Subsg

LX«F) AT

Xn % 0(
g,?y- S‘ow&. DKE,—M.
S Veso IN N el st
@ A, X)) < % v nm>N,

N

W) d(ﬁ(nj , KX) < % VvV 3 ZN,



ch M= W\Oﬂfg}\’l/ Nz,?: TRR.V\ Vﬂ?”,

Alx., )
‘\N)“N‘ \<. d(yy\, D(’\k\ 3+ &C(X“M Y 0‘)
>N, N< NTOYD N(R) | NzNz
 JESnese
<
= £
neo

& Asumg M s Cz)mlﬂe& and ‘Cafaﬂ&yw
Guen @ seg (?(n):: m M, we want &
Gorsbudl 00 Couchy  subsey

Stpl: We Trdud:l\dy Consbud a nested,
. o Qubs% as llups:
ok,

(592 D
C(Xc:) n=| ((Xﬂ)V\:l

@ o m21_ Sne M s tota.QQy lecd,
2 Zma, . Zm,n cM .G

Me UJD =
= L__—? Cimd, Q:n)

O§
Se (XY T hog oo tems

D



Chdl Hae O O'\QV Q}umﬁy w\oy\
isks - D@,z 'DLZMQML

the. dhicke  Contin G5 xne
let s cadl ts sk D, ==)

wiich — cotoins o gubgi
(X o X

Bz Xn € D@ ‘2\‘m Yy wn

A M\Q C"‘") Cw\> \ \
&C , < Sﬁ-\ V\J k.

| Cwi
= e

(A8 (,\) S L
. 9( A x>

(3) >
(Xz/ ,X3 N"’\ d()‘(?‘xc‘?

(3)

X,

(E3))

(X\ s (X 2 (X 3 -k @"'&dw,%ﬁ)(\l



~T— !Z
In

\/\/\/\__\
j‘\'\

/ C
] Q

P) (A < \
V >, N 4 <

S
O ey
mz=| \IS
@ Cmu,
“e8

j %
. (:/\ CO'\\QNBQS
—‘ - | in M.
Tl Cfvzu Intoaxtn prqteﬂﬂ/
k.a. Ne i
fool
Set, Q‘WQ«:E\
3 713»133.0

Lﬁa
CIV\ d be Q WIQ-(:N C SP allﬂ'
/ )
N Q M . P \
=1_72 |
/3,'“/ :
[y be noneme?/

Compoct.
; Suosets s M
[ oo‘ 2-‘:
e [\Riz?-qb]:&z-j?
| -~ y\g]:n-ﬂg_”

NOTE
\ + e ossu
I
‘Po\r‘tok |
ng Conwpzioy‘ u CDW
i }/
; L
1S




Ci,cod 202 o) 2 Lz 2 - .

oo

P O Tn,e0d = @
%urwuse foe controdition CR =g
%M:[\/\\ ¢: }/\\Q Cn\)

S QCM\ Fn)

Ot‘>ev\ |
So {M‘E lnc—(l\l? S @n PN Covar

& (M2)E, ;

- 17|
gM(E '\I,:\ IS wamj 3N ot
U(M~EY 2F 25
\-’WM

n=1
\
M =T \:N

= MsFe 2 B
> Fa= B0 MSTY) = ¢ =)

So DR+ m
Eonge ( Cantor )
Congtudion s —é T

Li L:’—" E°/|l QR



¢ Remoe the middle - S Kom =
]:"'.:'(:o ~ Cgi,as:) = ):Ou‘zl P [-%/ 'l

¢ Romoe The mddle tovd oF ench
gubtvnwaQ, ov T,

= [o,g3v 3,5 o (2 %lvl2]

‘ Iv\ohon\»eﬂy Fa s the uruon By
7 deiont clsed  inteyvals

®‘Nonew?t\/ and, Compact:

gnt@. Fn 8 clse® and kedd
S CDM'PO\Ct (Hama —r&me&.)
Ao, Tptad o -2F 2Fpy 2 - .

C m\"n "Jf/\%

n=l



Fadhave . sine G s a closod
Sost o the (ompact et Le. i1l

we hae G s conpact .

® Zeo loggh-
T ol lepgth & T
— 9:"‘3*\" — O as n=a0
" Tod) /Qnﬁth & C s O
® Rt i

T Gontor g2t C s 0 pockt wt
Do, Cius closed , ond a‘llﬁ’to\mﬁ
£ C  owe accumdotion Po‘m“csa(}C

Cexexcise, )
YL - ?@‘Q\e@( 3 Uncowtoldc



