Lechure ¥ 13- Oc"-oLer 2"(%' , 920273

Defn : A CW-complex 75 o space built v de fllowing pmanwers
O Start 1w/ disccete set X7 whose pls are called o-cells.
® et Du=n-lall , S¥' =3D% .
Inductively , X" is He guohiewt of X" Ux Du by el
X~ P () He xe ID% whee P DL — X7,
o X'= X" Ve w el it (D) = n-cells
o Fu are called Hoe Hacling maps
O I one des not shp ot a fuite w, dhen X= U X
Weak -l«,folojy= we X open iff Lo X, open V.

/ll\e c‘/w-mc:l'erfs-l-ic, vv\a.P o'? a- ceu 6“.:. i3 Mte, Mf
Too DD o XU U — X — X

1&9"’.
Ex’ r= G’f‘a.‘)\ﬂ = Cw—cfx
r = xze—\-ljtﬂ o

Given /"36 E(f‘) define "lop : 9(0};) = o} — 1 Ly
?}3 (°3 = 44116'1: tJJ& }B a,,.,,L ‘f}, (l) = L\co\é o¥ 6&36}
r‘ = rb Ul’ 6;3 =T

(Y Ej : 6‘1 °

Ex: Tocus = C\U'c‘ox‘
Xo';C?/‘: 0-cell
X'= X'buelvel o - 30h=l07— X }

Py : 3D 0 — X

contant
wars



A
4 G’luir\j w/ & 3iues a Klein Lotle . A'l"l'aolm';:] wa,rs watter ‘.

Ex: g": Cw‘c()XJ oneol Xk: e° .ﬁ” kcm/ Xﬂ': (f R e,ﬂ w/
CID'- ‘31)“ — roé Vie wns‘lun'l' mo.w.
=> X"=1D"/9D" ="

Ex * r\lﬂ)"= S'\/(x~—x) = Dn/(X*-x w/ xe.'éD“)
"P-. 'BD‘“; St —» nzlp"" Vie dhe ?u.o‘l‘\eu‘l’ yte_(cls an a.#a,c,(a_v m,,r

= RP° ¢ RP € RP*<.. < RP™ < RP°
M c\aa(a.o{'eris{'io w.a.‘) is J’{A.& $u.o'|'|ew" w.a() -bh — lRlPA
InJ»uc'l"tuc(7 , RIP" has C- shuchue w) cells €°ve vetv..ce”

Coniinuiv\tj uMs rroc,es?J we Jdé m\pw= Ua IRPA.

'De-Cn: A S‘u‘oc_oM‘)‘.QX 04 a Qw—c_(x X s a closed su.leaa.c.e AQX ’Hn.a(?
is J{ne uwnien of c_el(s 4 X.
Te pasic (X,A) is called o Clu—ra.ir‘

lermma’ AS X a SuLch = A = Cw‘c'ox

Proof : Srn ev A is on w-cell. A=clsed

Fo: De @ X ots + A=c.l.ose_i
= T, (mt(d))=¢ebecA = T.(D2)ec ke A

=> T, has imi.ge, m A
=> A is obtained via o seq. of Cf/u'a'H'“d""“e“l-s'



A

Ex: RO e RP" 5 o schewrle,x.

Ex’ SK N V'-_d‘ a SuLcrx w/ ouc cell S‘l‘\'!,nc,"'l.n.re,J bt it can

Le a S‘w\'crx *For a J;#e,ren'l' Cl-she. on Sn.

L €= el u e,

$' = sco(eoel) oy Pri 00 =5 } donkiky

Py M —<° P
S= STo(eves) v Pg D" =577
@ oy — s |
In&uc:kuc.[ije J,,t s*=0Un S™
Alse wows S e S7 s a Sw)ocomPlCK.
Rem: © XJY= CLU"C_{XLS => XxY \ae stucture of Clw- P

€x,ef ace cells i XY = efxes is a cell m XY
charactecistic map given by He P(bcla.cf"':

FTap: DTE Pt xDT — XxY , L, = EaxEs.

@ (X,A)= Cw - paic => X/A = Cl-¢px

Cells of X[A an cels in X~ A and one new O-cell = image
of A wm X/A.
Given a cell €4 of X A v/ abuching may Pau: 2D — X
we geb an atbacking may Poi DT = X > X

E x* Tocus w/ C/U—""LS"]Y‘U»CJ'WC,

v v

b

X = «, A= (O D X[A=F

v b \'



P"’D'f: I'C (A,X) = Cw-fa,u'r w/ A c»vx{\'a.ol'u'lolbj 'Hnw “‘& zuaO'l"lfo"

%: X - X/A is a I/\DVV\-O'I'bf/ e_?u:uo.(ewce,.

2o (@ = (O - e)s-
@@ z%

Defn: ACX sadishes e ‘Aow*'ef)l extension rib‘oef'é)/ i Y
:ﬁ.‘x_“\r‘.) H'-!::A'_”Y v/ H°=‘:€(A_‘E(’l,wm+o\a7 ‘-va—“r’
st Fela=

Lemma, ' (X,A) = CW \oajr => AE X satisfies HEP,

'P\eAM: Hc: X — Y s 6—6 - X - Y Qce \’bow-o*lﬂbfl'e,S st H\ = G’., ) Heen

we can cmc,a:"eno.'l'e H“G‘ -l-o Je,{:o. new L\ob/

(H26 ) (x) = Han 0, 0c b2l
t

G ot (0 , Yee & & |

C,ff ]37 Pa.::,"u\t} Lemma

'Pl‘oo'p: §+°fi: DO UVUA T is a defo retroct of O"xT

P J fedadon © DX T —> D0 U 30"xT € D™ I yuid rodial

f’mie"'l'““ Lo (OJQJ e D' xR ¢ ﬁ’:‘ﬂ

s

Defn H{, 'DxI'—>D¥IJ Ht='ﬁ'r+(l—£\'.ﬂ_
Ht= 4&4‘0 re-l-m.c"‘. O



Sep 20 X201 U (XUA)XT & X'*T is a defo rebroct of X>T
F:F: A‘.)(ly H/.e a,‘owc Aefo.rw»a‘l'l'an (‘e,'k‘o.o* Siv—-ules(r on eue,ry

pcell of X" Mol is vob w A Calld HI =
S‘I-e,r 2 Concatenate ‘HAE H: s Jm ‘je;e dedo fb'l"a-e{' o‘c X"I onh
Kx0 v AxT,

P Spse X= X' for simpliady. (one cau concatenate o cuntable #
of homotogies , which oae does for dhe Jemeral result. )
XxT 2 XeoU (X UAYYT
LN X * O u(()("'xo O (XA LAY XT

= Xxou (XTUA)xT

e

~

—

—_

Xxouv AxT O

S—kr“‘ S()Sc Zfi X—=Y ) He: A=Y as in HEP defw.
Defire e = Hor(x,6)
f,0) = Hec(x0) = Hix) = x

xeA B0 Herlx,6)= Hxs) = Heto, q

Cac: IAS X Sa.él'S:FieS J'{n.e, HEP f XxoL ArT s o retoct of X"I.

Proof of 'Prof: let He ' A — X be conbmction of A w/ Ho= tmclusion of A,

HEP = 3 fo: X =X ) f=4, fula= He
3 maps i\e:X/A—"X/A) j: X[A— X st

4
X — X xi> X
1l & 1t 3l g
X/A —= XIA X/A

1.



IS 25 RPN
=> ?_ is wa%'or e:?u.lb

Lewma. * Eves—Y Cw"ch is normal.

Ex: AJ B ¢ X Le CLDS&:L * 459'o§¢‘(’-

Comstruct Fn: X° — T st
o> L (AaaXY)=o0
®@ 1 (Baxt) =1
® fu=Tilym G men.
fo X = AT U Y UBE X s collections of qhs)_‘ pts
f(Aax)=0 L (MN="a L (Rax?) = (.
Fat Spse we have constoucted Fao
Given a cell €2 o/ ahacking mep Pot DL — X"
and char. wa . Di — X",
fof: DL — T
Defive Gu + 9D O LA oEI(B) — T by
fooo (0 xe 9D

j“(x)= o : xe T (A)
l , ke Ey(B)
Tiete => jon extods do rap g De — I st
© g EL(A) =0
® g~ (T2 (R) =0
©) 9o laop = ful o %

Pa,S"}';yj lemvmo. =5 ja 'S wn."'}nu.ou.s.



bv;tj %55 -C-r 4” n-ce“S C; , we m.tz.Y wse ‘Hae (@3"'54:7 (e ma

+ jl"‘e f“" w/ Yhe 3~ lo obtain :(n .
defwe T: XTI by, FO)=L0) W e X"
{ e w0 20 ofen £ ' (uaxr= 1w - open Vo iif 1 et



