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A general problem

Given a set S of points randomly sampled from an unknown manifold X, what
can we infer about the topology of X ?



S = {Vl, Vo,... ,V72} samp[a{ﬁ-om X C [R262144



S = {v1,va,...,v72} sampled from X C R202144

S={

IREQLYVTUIPLDIPAYDAWCSR
TLPLPRYOALADIDIIPTYMEQYAR
ALEPUI XA IDIAVYDOLAQWOHRLRLIR
AR O6YA DA IDIPRAIQWPBPRTR



S = {v1,va,...,v72} sampled from X C R202144

5= {
AREYVUIPDIPAYDAW L

TEPOYQOARIDIISTMEYAR
AQLUYI XA IDAVYLAWOLITR
AR O6YA DA IDIPRAIQWPBPRTR

What can we infer/guess about the topology of X ?
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Example
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X X|X X X
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=14, dim(Cy(K3)) =9,

dim(Co1(Ka))

12,

dim(Ca(Ks))



Column reduce
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Column reduce
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Column reduce

X X X X X X[X X X|X X
X X X
X X X X X X[X X X|X X
X X X X X X[X X X
X X X X X X[X X
X X X X X X|[X
x X
X X X X X
X
I
¥ <




Column reduce

x

<

X X X | X X | X X

X X X | X X|X X

X X|X X | X X

X X | X X

X X | X X

X X | X X

X X | X X
X

3, dim(image(d)NCy_1(K2)) =17,

dim(ker(d?))



