Lechure #10 - Ochber H‘*', 20273

U awicblds
ﬁ:
Defn A n-dinl manihld X is o 2™ countable Hewsdorf? spo-ce st Vxex'
3 ofon xeW aud a homeo ¥ : R" — LL.
Defn: A e,wLe,cueJ »-mm;&llcl 1S a $ul=3ra.c.e X ¢ ﬂZ"’ st VxeX 3 ofeM.
eW and 2 lhowes P:R"— L.
Thwm X = VVlaM3£olA ,{:-F X = eML&AAecl vua.u.iﬁnlA.

Prol (M= ot maibold => M= eml manifeld )
3 u., ey U” st
(0] ﬁo-{" “Zm —_— U.i lowreo
@ <P-i(‘g(‘» cover M.
Nogmal + Wyso'm = 3 /0"'- K— R st
® o (W-#0w)) =0
Defn ¥ WU Wf‘:'
oo - g(f“"’,;”i’“)“ﬂ"'("ﬂ e,

o else

J

Defe A = RNV i = (o ()

Defw : X = Space s ‘oara.wﬂf‘_’:c'_i' iff it s Haws awd every opem cover

odwits a loca“y fwte refirement.



Exer‘3 A ¢ X = {)a..ra_c,]of;’ u/ A =close,cl => A = ()a.pa_c,'o'& .

L&wvna." X = eara.cp'{; => X= Vwrvvtag\

P(‘oo‘F" FiX A,g = CIJDSCJ*A(SJ‘_,

Stepd: VxeX B, s 1 xeU, BEV, U0V =,
o PE: Vee®B 3 Uy>x,V, 3y st Uy, = # (X= Haos)
= (U, V)0 (¥ B) ovec X
\oarocr{- => 3 beally fieite refinement Vi dhat cover B
J open W2 st W weeds auly faidely man, VoS,
Say W meebs Ui,V e V4, V)
Defue W = \)\)n((\; u're), V= Ua V..
Note, xelW =open, BV = open.
T¢ 2¢l => zclly; = =2 ¢ Uil Vi ;=>2¢\/
= 2 = z¢\/s UiV
= YUaV =¢.
S'l'e_‘) 2 Prove mnecwmal
S PE UxeA, 3 (e, Ve opas st xeUs, BeVUx, UxOVu =,
= (UxUe) V (X~ A) cover X
paracpt => T locally fuide refinement Uw dhat cover A.
Defne W= U ha
vyez, W, st Wy meebs fnidel, ey W
Spse Wy meets U, Ue & Us, o, U
Define Vy = Wy 0 (N2 W)
Mote, vely \y nll =g
Define /= Uyer V, 2 R.
w,v give e desired separabing ueighborhoods.



'DCF*"" A \Oa.t"l'\'Jrion _o_'F u.m'+y on X is om ofen Cover Uaux -Hm.é is

Loc.o.ll.y -c'm'.‘l’e. MA 3 /Doc: X — T sk
® /O,CCXS >0 => xelyg
® Z. /O.g(x\ =1

Leyma * Every cover o‘ a ‘aaxo.c.(f Sra.ce. a,clw,{-l's a (‘e)tiwe,mew'(' 'Haa:(: l/w.S o-

voa,f‘ll:l' Ron of uvti‘('y.

Proof : let Ui = cover.
Xzf"’-""““fjc = WLO6 | LoaJlY Laide.
Nomal = Y x ¢ U | F x€Wx & Wi & Uu,
Let g - tomll?, Linde refivement of x5
Se \/)3 S Wy, & Wy, = (/(o(xp,
X = ocwnal < Ueysdon = Fp: X = T st
© HlV)=1
® /%F( X\uoa,,,) =0
Define  pp (x) = Fp (x)/ T4 Fy ()
\/)g cover = denominater 15 nen-2ecs.
Guen X €X | FUWox st U meeks fiaikely many Vgs,
=> /0/3 (%) is well-defined < cbs
Sed u.p = Uxx,,
© pplaro = xeUs.
® Sp /o};(x\ = 4 (use locally fncle as above )

Peop : X= wamilsld =2 X = \oa.ra.c‘o't .

Lemma: X = mawifld | T Ri=cpb w/ Ricwblia) |, X = On int(Ka)




Proof - Let U, Us,.. be st Pt RS = U lonee , B (B cover
Kijm := P (B.0m™) = c(& , it (Ripm) 2 P (Rolm))
Ko S Kim = b inb (K2 Uy (80 0)) = Ke
Note K € Ko and X = Ui Wi = Ui Un R(8() 2 U int () O

Exer: X = mm;ﬂ,ll,. Jets \-ﬁ: X — R st ¥-|(cr{:) = c_'oi?

Peoof Let U Ua =X Le an spen  cover.
Kizept =3 WL, UL Kot coper K.
U2 U 0 LK~ R £ U e e dord s e )
Note Ui Vi covee Ka ~Kna = Un U Vi) covee X
VxeX, Ja st xeint(Ra),
But b (Ra) only meets Unn U \/2 = finite.

=> V'; afe loc.auy Lfai-l'e, (‘e'pivtemeu‘('. |

Couering Dimension

Do:‘\'m: X = s(a.c,c. /nue c,ouerittj dimension o‘f X [ }w"imuwn over Ne€N st

V uoa=o‘oe,u E re‘Fine,mew'l" V/J s‘é VXCX, X w.ee:éx at W.os't
wn+ | o( JL‘& VF.

lepmec: The ooUef‘"y dimension of [°'ljn is bdd by -

Fock: The oouerinj din  of [-_o,l__\ﬁ is wn

Leyuma (Lebeﬁju.e's C,ouer;nj le,mvno..) X = cpﬁ metcic space.,

Led = open cover of X. 3 §°o st Vx  Hewe v ot
So ‘a'La‘.\e X € Ex(g) < ucl..



?roolc :

Proof :

Pass do o subcovee W, .., Un.

Br() ¢ W i dx, X w)= §

Comsidec (<) = max; ( d(x, X‘ui)) = cts

Xili cosed =5 T(i) 0 =2 F#0 siee Wi cover.

X = opt = 1K) ¢ (o,%) i ept =% D lower LU ¥(X) %27 0

Spse U cover [217". wioe assume Finbe U, .., %,
Divide [©:13 as [01..—(;“]’ [i,“%’.& PR =) L mor0 so dhot
I, T, Tm
© N, im = % X [ dlx, Tixeex T20) L-S} < Up .
® ye X, dhe x only meefs 2% o€ dhe Mi, i,

Talke dhe cover i im. =



