










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 = {v1, v2, . . . , v72} sampled from X ⊂ R262144

S = {

}

What can we infer/guess about the topology of X ?



S = {v1, v2, . . . , v72} sampled from X ⊂ R262144

S = {

}

What can we infer/guess about the topology of X ?



S = {v1, v2, . . . , v72} sampled from X ⊂ R262144

S = {

}

What can we infer/guess about the topology of X ?



Example

d
4

n
=



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 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

x x x



dim(Cn(K4)) = 12, dim(Cn−1(K4)) = 14, dim(Cn(K3)) = 9, ...



Example

d
4

n
=



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 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

x x x



dim(Cn(K4)) = 12, dim(Cn−1(K4)) = 14, dim(Cn(K3)) = 9, ...



Column reduce

d
4

n
=



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 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


dim(Cn(K4)) = 12, dim(Cn−1(K4)) = 14, dim(Cn(K3) = 9, ...



Column reduce

d
4

n
=



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 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


dim(Cn(K4)) = 12, dim(Cn−1(K4)) = 14, dim(Cn(K3) = 9, ...



Column reduce

d
4

n
=



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 x

x x

x x

x

x



dim(ker(d4
n
)) = 3, dim(image(d4

n
)∩Cn−1(K2)) = 7, ...dim(Cn(K4)) = 12, , dim(Cn(K4))



Column reduce

d
4

n
=



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 x

x x

x x

x

x



dim(ker(d4
n
)) = 3, dim(image(d4

n
)∩Cn−1(K2)) = 7, ...dim(Cn(K4)) = 12, , dim(Cn(K4))


