@ let X= {(x,j,z)\ xﬂ‘xj"-rz"‘fi}’ Cet
A:((X,\j:i)GX\Xz*‘szzl=i and z2>0} andk
B={(xnjmi)€)<l x"‘+31¢z"=i and z2<O}

Define £ A8 bb ‘f("\jv?‘): (X\jf?—), and show thall
X; s lomeomorphut o S° = {(X,\J,z,u)fﬁzwXlﬂj“fzzﬂb@‘i}‘

Soluckion,

We lcgin with o lmma:

Lemme: Let B, , i=1,2 deaste dwo copes of oo
5'()&“&&61‘0*\& unc \@am
'3 = {(X,\j,i) \ x’fj"% 9.8 12' Q’\’e\.is \S X r(n“wu-‘iy.

Then =B B, whoe 38 —3B, 15 the
irlevtﬁ)fa map \-P(x.ﬂ,z) F (7‘»‘]'2)
M:
“Define P $*—— B’ \ma P(xly,z,©= (X‘j,z).
- Denste e restrictions Ao
S = {(X\\j,z,u&es% \ W20} or
{(oc\j,z,u)essl we0f
\ﬂa P1: SZ““"‘”T‘? “Than each of P+ andk P-

3 :
1S A ‘flomeomw(:&\(sw\ wrﬂ ‘B, 3N

Pi_i (x. jrt) = i Y 2, 7 J(-x"—y‘-l‘?




| AK%HLS o othinuoud  nverse ])_i" Bgﬂ?fi

(Note P+ and Pst Are al  continwous meaps Since
“H?uzé are  combinuous N e\/eva coecdindte) .

Thoa S & B U%B where & vemaios b ditermin
Ahe n&enb%cahmf% (c)B and 33 e 8*»% map

I e PR,

R AN G T

i
{(X.j,z,w)683|w of ~ {(x %)\X*j’rl

W
2B’

The Hvemala fov € is
‘f(x g) P..(P,,(x 2)) = p(xu)LJ\xj )

=‘>, x,\j,i,O) > (%, %)
So ‘—'\'Q\l Qe vama s ’?*“V“L

———————————



AMW@W\‘&‘ e bl B® inb '/\qu3l6€~uu
B = {(xy,2) e8| 240}
B = { (ny,2) B\ 2720}

m qua \(\U\'\lﬁ}\exc 3 \/l°me0w\o~(&uc e (,oej orF 83
Vi Q& \r\OMeomove‘c\t‘SM %ra,vxs%-rw

= %?.663‘, '\'n‘hJ 30 = 3 3

and WO)= =g’y W)= Jy
’Dﬂg\‘ne \(\x:i ,‘“ bC 5“‘6 Wornieommsr i
h3 &'Jﬁ:f D “J’-F-/;' | Jl.,xl_\rl



sesfyng hI3(0)- 1=y, W) = iy

DQQ\M , ] . ? .
he Xy B_W% S

e f (x,y, k(=) ¥ (xij,i)ewai

L ('X\‘j)‘fl’:j (1)) rﬁ (X,‘-‘,'Z) eBi
"n\m \0\3 congbruchion ‘ h (.7(\‘-1,?,) s well Aézg«.ul o

e<\ wivalpnee  claties.

"3

\\(x,\j,z



Quetton 3: Ghow that & R o homeomorphec o
o CW ordee ¥ o dimenaim 2, Ahon Hhere
o %u\oum\p@tx YV Hat = Mmeomwi:e«oc, to R
Mn.’ Hore © a cmn-fefexamp@ o <the claint.

wWe  will pwvrc& Y homeoww-(ldeu, + IR lva Aescrdoza
—W\z '\ma.%L ﬁe Y under a \flmumh«dﬂ%m ki \/—-—?R’-

The image WOO) 1 At st {0 1nelV)

ch cach Le [N‘: 'f&nn; ace fwe i’te/\LS €: anaq. ef"‘,

The 1"‘"‘8"0{ e; unde e h ‘.;:‘
(e - {0x,0) | xell i1}

w il He?") :{(,‘n)\ X’)sz: .
T © one 9-cellffor cach teN. ks mage ander
hon ) = Ly eyt
4 el W@ = {Gay) | bexgeony.
G Ahe mage of Ahe 1-sheleb wndee W r




| Now Supprie y tontwind A su\ooomp&x hmaowg
to ﬁa,sﬂ YeY, T Y'eX 1 oa union
D—F O-cdls and 1- ce,us' let n o be the smallest

Inteqec qudy that  (n,0) € W(Y').
_TC\J.N_ < no netgp«‘m‘vf“”A G‘F \'\"(“"0) \/\meomwévc

Claim
—+ an interval

Erggf‘- Since an)rs e smallet in \,\(\f')) Y' cannst
Comtmin “the  d-cell ey, ,othurwise W) would condein

(n-1,0).
3‘m{lad3, }" ca.nno‘t contain ‘-"’EU. 1’Ccu €f\‘rc' TL:?

ft 0\{4, ""c\ul remOvmé ama ‘\)Diﬂ’t X € in“t (e:lr() FYM

Y wouwld leave a conne cted set Y'\{x} izavin

‘Hi\ai y‘ canno{ be hmeomwf"uc fo R )(&\iﬂ] 5]

Acs conne ctedl ,@,( a0 'X).
Tha the onl {-cll otfoched do W(n,0) 3 e,

wd &nw ";. “,0) 6(56,. +hee & no net‘ae\\oo-wbww}\
\\meovno«ng o an op vekerval .



@ Yoo ok R 15 0 O comeglx o dim o

L ewmma: Tox an& m >0, 'B[o,ﬂ"‘:BLO,GX[O,Qx.,_x[o,ﬂ
UXO»“XDLO)GK“'X[qu

-.k.J\.).t,oaqxi_olﬁx 2 XB[O\Q.
Mi I:F (x“..,)c,,)e'}&’l“m, “thon there exsts |

‘o"w)'\ +hat K= O ox ak /!Cum
(X‘,..,xm)e[o,\’kx-..xD[O,ﬂx,..xfp.\_]
&LT& Po'stbm

Notatien = For « izmo&udc o«F sefs EUC , et
D (TTW) Asncte
B u\xulx"'xbux‘lxux-u“
&B N Ah (,oo'rch'na, e..

m

%0 “\&\ %r& o om 9[01 qm; ng(\p\“ )
>» W ’ ;,=~

o Vrcsm’h R" s o W o:mp&x, we
+the i oges ofall cells o™ in R, wmen, as follows

e Lok K)ET cmadar the set S of ol
prodw*s 0( e «me "\D’!I‘g where quikclk;n] or

w.\\ descrdoe

T\(;:[Kﬂ for t=liyn



.TL\U\ '\’E.L collection o( all (ima%u o{) el . Rv\
v C,’ )U g-;_ |
el
At note thak Hhese cells eover O
(%, Xn) € R® we have
(’x” . 77(,\) € LLX,J, Lx,_HI] X [[_xzj, Lx,]+l]x x[\_xhj , L&.J*i]

whare Hhae lotter set m an eloment of Sz,
k (LX.J, ,Lx“l) . hena A rnin the collechm ¢

-
=

o—f (l'ma.jca D‘F) cells.

Noct we check that Hie bmmdara Jf each cell v
mam%ct inteo  a  wuntm °«f cells 0{ lower dimansion.

CO'Y\SI'LQL( on arbfh'u"a cell {Olnm whose iMaal- N

K" (men) © a —Pwohwt 44’&1 fovn '{)jL]fkc oL
dove, whore L7 [k, ket for teM el ond
ond T, .= k1 othecwse ([Ml=m). Thea Ahe 1nage
of Hhe bundary D[l = U Ylo® w the

wnion U’}o(’ﬁl‘j&) . Note Hhat each o-ﬁ

jen

aA(Tg:EQ o oD OJF fwo cells Jdimmsim



'm-l, one ﬁrf each enalpoin‘t af%m‘fcrval .:I:J

Thuw the 1maqe 'f'le —+he bmmicud of each m-cell
Liea e (M- - gl | et

(Note : —This uAt a cQuoW{achm yf K ndo

n,(,u_bq 8‘!0@, (a3 we Saw mthe CDVM:IQ rau‘nLFt)
a

every N~ Cub( with m'{(ax,r covo rdinates
M{
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_CJ,’Ll’ CDY*me;LMM

’@_‘3&" f’? YCX axe  GpALD, than a w&cc{l
\J i a C‘OWC{TM“‘? 0 seks @ (opcn LA X) swL

“H}\a;t 7/C &e)e()l, A .%ubcovu o-? O w a subedl

blc@ sudh ot Ok a cover D‘{) \/ A gfa“““y
tS c,oY__V_\_EJg_ut 1‘? ev'erao‘)z?»w/u Was a »?%nc\:t su\.owwf.

E Xam ééb :

ﬂ_w A subsek A = w coted and ol de e
'F? an& mb ?@ (‘L e Cwﬂ(j:

Propeshion: Swppese Hhad AcX B wmpak and
3X">\/ 3 (ﬂtﬁﬂwm.% 'gu\’) [0 ch\«-f?n.ch

4
M" Let {uﬁgq be on open Cover a«g ?(A\.,
'T‘LUI {’f‘(ui)]cex TS an 0@2:\\ OVeN @? ,4l = “‘f’eu,\r‘es -
finrb. subcovex {’(‘(w‘)}\n Dt —-\’em),\

f(A)e DEEW) = Y
so fR) o finde  swbeoves {ul};‘—l-




A ’hm(\(«s 3_:{’ {FL- ?LCI has the lq_f}t_f(}_ crbeeseckhion im:_[g‘%
.‘f (;\/U\d ?\nc{:e, interse chion u€ ot T i “MM‘,&

?Wﬁh‘bm A ai)cu_,o_, X (Y C,QS‘TY\P’&Ct 'r?e ffb‘(e.\/ua
,&Lmuk.j Foof deged subsgets c‘fz X, we have:

T ke e — NF~+¢.
Lacte ;dmcﬂmm ceF
5_‘_\:51‘1“ APPlﬁ—hM"%‘“‘\S s %%oﬁvﬁmﬁm«g
Relaked, we \avie
ProprsbinG: A spae X 53 commpack T for every
%W\A T 0{ swagedd hawt “‘3 *143\& "@"M‘\& vrbecsechom ()vv()ﬂ(‘a

wé l'\t)u'Q (\? * ¢
re¥

—

éj_z: ?WFX-&\'QS a:g L@yv\ea(;k g{;am

Hhon A © um,\_?w.;t

M‘- Let (WY be an opea wvw'ma of A
“Than {UL}U& U A~ 1% an open a)\(&(\ﬂ%wﬁg X, sv Moo
o Bodte swbeover W of X Thee UNAT

@ finde Sub caves OfA.



?rothmi vaa compack subgdaﬁf o Hanadof spate.
@ cloged

Prod: We dhow dhak if A€ X s cionsd, X Hassded?
thon  VxeAS, Xeint (AY).

Given %€ Ac, fgbf Ner\é aeA Hoare are nblhds

W of x and \/a A Y guch et Ltfn\[3=¢.
Then (Ve
S a emt)(,t sub cover ‘LV.,..,V.\} Mt shll covess A

Fach 0( V,,,.,,\/-\ hat an  assoctated naaﬁ\ofwheqi W of
XA (i\u; s a.aam an open nLa(w\oldf ¥ (s
+fe iq'tUSL:b‘\J\ s &M&e), and (é\ll)(\A: ¢ $\n Co
+he V; eover A and um\.ﬂ;:d. '/1‘»;5 we int (A).
Corelary: Swppose that X & compack and Y

vs Hausdatf. 3 %X*—%Y M tenPawous Mhﬁed{vc,

"r‘\-b"\ ’F 4 a \'\SYVLQDMANGS(\AM.
?'Efr @va u < X open, we vvxu.&t, éksw ‘fe\aft

0y & open. However, A follows fon:
L open = W closed
=> W wm(md %in e X mv\f«-ut
= #(LU) wmpad
2 W) elsed, sine Y Huadedd

= £(W) epon. //

T an open cow_r'mé) <a¥ A)W“‘*QWC



"(how Ve CPQL{ \,\/\Li()

Lt X, and X, be e?aws./lcmx X x X, s

com pact R{ X, and. X, are W\sz&

Proct (=) T X xX, 75 eompack Hun P;:Y#X,—*Xc
’fwow&u\ o :«a‘cd}'m from X\Xxl onto Xi, c=hL2.
Since, '?L s wv\‘t\'nw M Xlqu_ i LW\A‘)‘A.L:(:' )<L ™~

USMFM.{ ol so
(&)
Buppose X, andd X, are asvw(md Let W e an

6 pent CDY@XH\& ‘D’g X\ XX7_. ’De%qe '|’€Ln, ’t&rmino(oa3 _g

o2 il
A clbct A< X will be called boe W F
A ¥ )(,)_ VS eovered Vlwa g\'q&e :;:? V We'
‘l{/"”" X, © (Xm& @r’ '
We Aot chow At X‘ R lgg_ﬂ% 8@33}, e V?@X\
A oan Otwl%t W) sudy Hhat xe LK) and Ux) 13 3@4-
Fx xe X, . foreadn \66 X,, (x\n)e\msp dov svwe
W(j)‘W‘ Thore exsh o loosic epen gt csvftui'\i'a
(x\«ﬂ Al lies evvb‘ab in \I\/(\ﬂ, ie 3 U, \/(1)

ofcv\ i N SR
(x‘j) e L XV(‘1) = W(\P.



Thun {\/(\1)\ \}GXJ [ an open  cover of X,
chovse o finte sbeover ANO() 5 VDT and set
L) = Wl - alllye). TThan

KO XV (yi) < u(n;) x\/(\d;) < W (3;)

Therefore r
L x X, = L) % UVH;) = UW(T,). s= U

0 300&\ e X, = \ouﬂ:s ?rmi.

Now we romake - T A, o, A, are all good.
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A x X, is covered ba a«?m&,zv;u\owvu Wi of
W, hene A <X, = Q(A\LXXQ) 2 waveesk bj ng
Wl 8w fate  subset of W,

Now ube Lou&acro&nws oo fo dhow X ng(‘

'Tcle 3ets {\Lu) \ xe X, and U © cdmxl} F{ wn

open  wieing of Xy st X n\ocaﬁka g
"(C\-UL N o finke gubcover $na X. 3 w»(?uci



