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following a d d i t i o n a l s t r u c t u r e s .

- subspaces X - < X ' c . . . o f X

× " : y
- skeleton o f X

- X ° i s d i s c r e t e (by subsp- top. )
- X " i s given by "glueing" n-disks t o × " '
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- CX")[O approx imates X :

X = nolo X "

✓ C X o p e n c ⇒ t e n t e n x " e x " o p e n

× i s f ru i ty dimensional (as c e l l cplx)

i f I n X = X " ( s o XM=x" m > n )
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tefiniteness
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Rephrasing t h e d e f i n i t i o n (Prop A .2)

X" E / X"-111¥ , Dh ) ) ,
i f K E S " - I c D h

a t a - t h comp.
t h e n x ~ @ ( x ) EX""

gives c o n t . maps E , : D " → X " → X s i t .
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- Ioals"") i s contained i n
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S o m e examples

- c l o s e d o r i e n t e d s u r f a c e s
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1 . e a s i e r ( b u t i n e f f i c i e n t 1 w a y :
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2 . e f f i c i e n t ( b u t te l eg raph i c ) w a y

f i x a b a s e po i n t p

t a k e 2 loops ( " m e r i d i a n " a n d
-

"longitude") through p f o r

e a c h h o l e → ' t - s k e l e t o n ,
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- sphere 5 "

o n e 0 - c e l l a n d o n e n - c e l l

X ° = p t i x ' = . . = X " ' ' c × " = s "

y : s " - I → pt

:

Cf. 5 9 = 1 5 / 5 4 - I



W h a t h appens of ten i

- w a n t : c o m p u t e i n v a r i a n t s o f

X a s a topological s p a c e

- e a s i e r t o d e f i n e /
compute i n v a r i a n t s

us i ng p re sen ta t i o n a s c e l l cplx

-
n e e d t o c h e c k independence o n

t h e presentation



Example : E u l e r c h a r a c t e r i s t i c

X : 2 - d i m ce l l complex

→ X ( X ) = # ( 2 - c e l l s ) - # ( 1 - cells)t#CO-cells)

X ( 5 2 1 = 2 , 1/(51×5)=0,

X ( € € ¥ ) = 3 - 2 g
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Advanced : w h e n d o w e c a r e a b o u t

i s - d i m ce l l complexes ?

T h e classifying space B G

{group



De f ( s u b complex; C W p a i r ( X . A ) )

X (CX"ln%, ya:S"-'→ x"-t.. .)
A

ce l l complex ; i t Ia(Do")X = n'to x E I n

a sub-compley o f X i s a closed

s u b s e t A c X w h i c h i s a u n i o n

o f c e l l s o f X

A = n'Io acts, I a (B " ) w i t h J n c t n





B t h i s depends o n p re s a s cel l cplx

S n - t c s " subeplx i f w e t a k e

× ° = S O < X ' i s ' c . . . c X" = 5 4

2 pts

b u t n o t i f w e t a k e

× ° = p t = X ' = - - = X " - ' c X " = s4



B a s i c operations o n c e l l complexes












