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• Finite set of intervals (barcode) encodes births/deaths of topological features

f

• Alternate representation as a (multi-)
set of points in the plane (diagram).
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Distance Function

dP : R2 → R
x 7→ min

p∈P
‖x− p‖
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Persistence barcode

Persistence diagram

dP : R2 → R
x 7→ min

p∈P
‖x− p‖

Persistence for Point Cloud Data
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Surface in Space

5

f : M → R
(x, y, z) 7→ z

M ⊂ R3

z
a4

a3
a2

a1

σ3
σ2

σ1



X

R

f

∞

Theorem: For any “nice” functions f, g : X → R,

db(dgmkf, dgmkg) ≤ ‖f − g‖∞

g

Persistence Stability
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