Simplicial approximation theorem
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V(sdK) = {6]o € K} ©]al, sd(K) = {{d1,--,dp} | o1 < -+ < 0p, 0; €
K,p=1,2,---}.

Note. [sdK| = |K]|.

Aol 1 (mesh(K)) K7F RN 2] finite simplicial complex & o
mesh(K) := max{diam(o) | o € K}.
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(1) o 7F RN o] n219l simplexd o], mesh(sd(o )) mesh(c) ©]CF.
(2) K 7F RN 2] n2}F¢ finite simplicial complexd ],

mesh(sd(K)) < Z-mesh(K) o]cl.
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Note. 1.V g, 3 an edge e < o such that diam(o) = length(e).

2.V z €0, |6 —x| <|6—0v|for some vertex v of o, and |6 —v| < Zymesh(o).
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1Al (1)e] S HE 3, V7 € sd(o)l sl 78] BE edge ex= barycenter o] A]
Q—E— face®] barycentero| A U7}2 2 Note 29 2]3) length(e) < ﬁmesh( o)
olt}. wEhA Note 1] &3l mesh(r) < ?mesh( o) o]t} 0

w42 2 mesh(sdVK) < C’(HLH)N and converges to 0 if N — oo.

Note. g: |K| — |L|°] s mpllclal map ©]H, Vv e V(K) o s
g(st(v)) C 575( (U))

(T%)z € st(v) & tu(x) >

g7} simplicial mapo]| 2 & t ( ) < tyy(g(z)) ©] 2L wetA]

tow)(9(z)) > 0= g(x) € st(g(v)).

WA 3 Let f: |K| — |L| be a map and g : |K| — |L| be a simplicial map.
Then the followings are equivalent.
()VzelK| f(x) eT = glx) er.
(2)Vzx e l|K|, f(x) eT=g(x) €.
(8) Vv e V(K), f(st(v)) C st(g(v)).
o] A% g& 2o simplicial approzimation ©]2Fil SICF.
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(D)=(3) z € st(v),f(z) eT 2 T2 218 HA

to(z) >0, g(x) €T

= ty(w)(9(2)) > 0, g(z) € 7

= g(x) € st(g(v)) and g(z) € .

Z g(v)= 79 vertex©]il, 7 C st( (v))olth wekA f(x) € T C st(g(v)).
(3)=(2) z €0 o, f(z) e T8} 7]»7q BFALE o] wf, Yool v e V(o) o thal

x € st(v)°] Tk f(St( ) C st(g(v)) ZHE f(z) € st(g(v)) 13 WA g(v)=
79 vertex7} |t wEbA g(o) C 7 ©] AL g(z) € To]Th
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A2l 4 Let f: |K|— |L| be a map which satisfies "star condition”, i.e.,
VoveV(K), 3we V(L) such that f(st(v)) C st(w). Then
dg: K — L which is a simplicial approximation of f.
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f(x) € f(()stv)) C () flst(v) € [)stlwi), wi = g(v;) ©] Fol ZE ol
A&l f(x) C st(w;) O V1BZ ¢, (f(x)) >0, Vi o]t} whebA]

< wp, - wp >=< g(vg), - -+, g(vg)) > = simplexE 3 A SFT}. (interior point
f(x)7F SA8tE ). wWebA] g+ simplicial mapo] 3 f(st(v)) C st(g(v))
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Al 5 (Simplicial approzimation theorem,)

K,L £ finite simplicial complex & ¥ 1,

(1) —,—077X7 map f : |K| — |L| o] g o] N o] EAs|A] f= simplicial
approzimation g : sd¥ K — L & 7F& 4 Qltl.

(2) g7F f2] simplicial approzimation©] ¥, f ~ g o]}
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(MU = {fst(w))|w € V(L)} 2 |K|2] open covering ©] Ht}. K7} finiteO]
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(2) g= f9] simplicial approximation©] 2} 1 3} A} W] L finiteo] 2 2 RV o
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unkres 16.5,19.4,20.5.) °o]&

Fact. I : |K| x I — |L| is continuous
& F:|o| x I — |L] is continuous.
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<A 16.
The topology of |K| x I is coherent with the subspaces {|o| x I | 0 € K}.



