£2.9 Cmnwtﬂt‘wn anol applesttions

CW _complexes ¢p-S ,psi4)
— ag??C?QQ. class of spas whch cve essier in Gow;‘i)u\t?% )wmﬂﬁ,
=8
A CW camplex Cor cell complex) i a spoce X construchd, in the
%uw\% Wa)(
D Sont with o diccrete @t X, te O-cil of X .
@ Inductwe)r, Corm the n- Skelel'or\ X" Grom X " by o.t’tadﬁvg
n-cells €, via mops G S™— X' Thar te,
X" = XL D"‘\A“&(x) . xe 9D,
Now: He <ell € ”\mewwr?h]ato Do 90w undr te Fuctient map.
® X=UX" with de weak tookgy: A sbmt ACX s epan (or ched)
W AnX s open (o clsdd) in X" G each n.
o cadh cell L , the mop
B! D=D o XD — X" X
s colled the dhavocmetic map & el
€ X=X" G some n ,than X i« soxd to be ‘Ghﬁ*&i”m‘bvwog and. the
smodlest cuch b 0 i called  He dimension o X.

Exarge 0.\
A tdm W ex XX ‘s somatines  collled) &Wmo@eﬁma‘tb@]@l

eqd X = =X', x°= /—/‘h ‘
R =2 @
Ex%pleOE»

Tha hae S e e gtuture & a oW ex  with 2 cells, € ade”

)(o= X T @ aDnzs\n—t @"D , @




RP"

The veoll nective Nn- Rp" )
Pﬂa veol, m 'H" \fbs/ Ry nel
RP" = { Acbim Ve sulasp = VoAV , Az . v e R \&H3

= S/v«:-v = Ij‘ d~-v, vedD

IRP RP - ue" . @ 9oD'=8"" —s RP™

z«g« — s T gwdew;p@w‘bn
RS = & qu. g, ?Qe"

Eangeos

RP= U RF = ¢ ge' Q-
M\QO'B
The Conplex pryfective. M- poce s -

c Ny R
CP" = { -dim corpex ver. subsps in e™3 = /\7'~;\v , Mo, vel™\fo3
= 'S /~7LV Al=1

Py (z.-wzwd € S c €™ 1 Zaal

A= Ze
D 0 T t0 , then (OZ., A2, 1Zanl)  ig the un gurectse With - the Last. Comporart >0
Guvalent, to  (Z. Zawd in CP'

2l \—) (,Z

{[Z :2aa] GCfP l Z,\H>03E_, Fc]\ CSe Dan gt)gn c Cn
® H Zw=9: [[z:-:21e CP | Zu=o3

cw

So CF = CP U E" | e @80 = — cF
> F=€uveuvueuv-ud

ini\\ar\y, one. dlso lag CPb: U.GP“ = e"ue°ue‘u--~
oF

A sibcomplex L a W orplex X s o ched, subsrace A ¢ X thab & a unon of
s F X A par (XA) F o GWocX ad a subex A is adld a CW pair
Remack. @C: A OWpair s a Qoool pain
TW vefers to the {dlowing 2 pgecties F CW exas Cwam@m DC%E?

O Clogwe ~Enanes @ The dosuwre & coch  cell mats only Q\rwtuly many oHur cells -
@ Wek topdigr ¢ A subt s closd. £ the tntarection with  A(each @l> ¢ clowad.

e

18 ﬂegmﬁcrt map




(zﬁzl‘lﬁ
I a QW complex X is the uwen ot subcConplexes A ard B, then B hclusn
(RLANB) «— (X,A) induws &> Ha(B.ANBR) —> Hw(XAY Vn

Since  CW poirs ox?z‘gcudl}»irs, Bep222  mphes Hhat

Ha(B ADBY =5 Ha(B/ang . Ahne ) < A(B/ans) .
J/llf — %n@ — )%\

(X, A) = Hn(X/A ) /\/A) «— ﬁ“(X/A) S o.hawow\&wq

. AR A T ADA

Gven goes X od ¥ with %eX. 4,6Y, the wedge aum XvY 3 te Guotient,
XvY = XWlr g
T we o guen a cdledion & gocet Xa and me Xa , then
Vo %o = & x"/fx.w'xa,u,&el\
Example
Sipper X s the CW  complex @@
N x'=gQOO RO 72 (D)
> X‘/x° = % = /S'V-"V\S.
' = o = SySvs
In 8Qm\m2} Xfon =V, S ok oF necells
Cor2 AT
For o wedse cum M Xa . the mdlugions ut Xo >N X induces on <o
@ w: B AKX — P\ XD)
pctw‘dld. the poivs Ko, I%3)  are 807;0\.

Aoty P22 & (A = (X, Dai%d) A



Celludae homoloay

Lemye2.34 I X s a CW complex, then

@ He(X'.X"") is mp R kzn  ond s Gree.  obelian oo k=1, with
a bose in 44 caresfordence with the n-cells < X

@) Hacx“5=0 e k>n. Tn Paﬁlwﬂa‘r, T-Q X 18 Qnﬂ;e—cﬂiwens?omﬁ, then
He (XY =0 for ks dinX.

©) The map HCK) —>HOX) induced & the  indludion X'es X is an isomorplism
for kan ond Queiechive. for k=n.

o

L&) 1S Orue bezwse O(ﬂ —‘D S QS(D& "[mup aﬂd‘ X/)<-\ = SV S q

> We have e Loy exact %%“ KXY _0E ktn
® o 5 Hea XY S Hk(x"‘ 'y — H‘(X ) - Bl XY — e
> HK(.X>— HeOX™) = 2 (XY =0 "

©) Sotodin coe (X=X"20: B, @, *d\eman&m& by inclusm X" e X

H (XY — HX™ ) s ko
onto &k N+

Soi Kk <n, than  HOEY = HOXT) = thCX=X“) s an o
C kon, tan HOM D HOM o BSHGEX s o
infrgfodim R exer. (piag-(29) #*
let X be a CW complx. Byl-evm\aQa‘F HOOX™Y 2 2 whane B = # of necellc
Pekine. i Hmof) g_n.\
Aotz 820 ¢ HaOXOXT) 2 Hmo(") Hne (X X"
oy
Lewina.
dnoda, =0 =0

£ A due = Hal X 2 ROOES B (X 2] Hui(X) L XD &
The Comploc CHACKLX™ |, din) e called. the calkdax chain complex , a\r\ci\dgwm
the. Cotvespondhrg laow&@m s colad e cellular halsgy & X, MPOT&PZ)()




