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The Goal
Distance

d Xxx R

A distance on mapper graphs dlx.gej0x
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Interleaving Distance
Apologies for omissions
Please let me know


































































The Plan The Setup

Discretize cover of Rd

Encode mapper as cosheaf

Define Interleaving Distance

The Punchline

Given not quite an interleaving 4,4

Compute loss function 4,4

Use to build interleaving I I

Use to bound the interleaving dist
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Data f Rd
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complex of Rd
w sides

Face relation TET

K for d 2
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Cosheaf Representation
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The Interleaving Distance

Definition

Given cosheaves F G Open U set and fix n 0

An n interleaving is a pair of natural transformations

4 F Got 5 4 G Fol 5

such that commute

The interleaving distance is

d F G min n o 1 n interleaving
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Complexity trees

ppersttwg.es

Bjerkevik and Botnan. Computational Complexity of the 
Interleaving Distance. SoCG 2018, arXiv:1712.04281
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n Assignment

Definition Definition
An unnatural transformation is a

collection of maps
An n assignment is a pair
of unnatural transformations
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n Assignment

Definition Definition
An unnatural transformation is a

collection of maps
An n assignment is a pair
of unnatural transformations
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Fls FIT Warning
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Four Diagrams

Natural
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Distance in FLS
Distance in FLS

dg A B min k 0 F SESK A

FESES B

set is if no k exists

FLS FISK
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Full Loss Function
Definition

Given n assignment 6,4 Define

Then the loss is
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Bound v 1.0

Theorem Chambers EM Perceval B Wang 2025

Given n assignment
4 4s Fls Glsn

4 4s GIS F S

d F G n Lly 4

7

Chambers, EM, Percival, B. Wang. Bounding the 
interleaving distance for mapper graphs with a 
loss function. JACT, 2025. arXiv:2307.15130 


































































Proof Sketch

Given n assignment 4,4 with loss k Ly Y

Define rtk assignment I and I

F S

5kg
Fishly
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n Assignment

Definition Definition

A unnatural transformation is a A n assignment is a pair
collection of maps of unnatural transformations

4 4u Fls g s y F Gr
4 G Fr
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Basis
n Assignment

Definition Definition
basis

A Pinisatural transformation is a A an assignment is a pair
collection of maps of unnatural transformations
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basis
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Basis

Four Diagrams
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Loss Function

The basis loss function for
n assignments y 4 is

1


































































Main Theorem

Theorem Chambers EM Perceval B Wang 2025

Given assignments y Yu FLS G so rek

4 Yu G Sr F sp rek

d F G n 6,4
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Main Theorem

Theorem Chambers EM Perceval B Wang 2025

Given assignments y Yu FLS G so rek

4 Yu G Sp F sp rek

d F G n k
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Computation


































































IntegerProgram
Store n assignment maps as

binarymatys v

V 1

Loss computation
matrix multiplication

Treat 4,4 matrices as variables

optimal loss

Binary search over n
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IntegerProgram
Store n assignment maps as

binarymatys v

V 1

Loss computation
matrix multiplication

Treat 4,4 matrices as variables

optimal loss

Binary search over n

4 Details Ishika Ghosh
Chambers, Ghosh, EM, Percival, B. Wang. Towards an 
Optimal Bound for the Interleaving Distance on Mapper 
Graphs. arXiv:2504.03865 


































































Ex Torus and Line

d F G n x y
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Binary Search is Necessary

d F G n x y26


































































More Examples

MPEG 7 Alphabet
27


































































Wrap Up


































































TL DR

What we did

Fx FG Open K Set

Given n assignment 6,4

Compute LB Y X

Use ILP to get best 4,4

Binary search over n

Provide explicit n 6,4
interleaving

I29


































































TL DR

What we did Future work

Fix FG Open K Set Extension to other signatures

Given n assignment 6 4 Reeb graphs
MultiparameterPersistence

compute Lily x Astrid Olave's
Poster

Use ILP to get best 4,4
Additional theoretical guarantees

Binary search over n

Provide explicit 6,4
interleaving

I29







































Open Source Code

ect cerEEBerus teaspoon

pip install ect pip install cereebers pip install teaspoon
munchlab.github.io ect munchlab.github.io cereeberusteaspoontda.github.io teaspoon
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