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Context snapshot induces concept space
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Latent Semantic Analysis
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Vector spaces as completions
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Matrix completion ~» adjoint operators
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Singular Value Decomposition (SVD)
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Wave mechanics = Interference.
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Matrix algebra = Noninterference
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Data counts mask interferences
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Data sets record interferences

Concept nuclei

D. Pavlovic

Background

New problem
Contexts — Concepts
FCA
LSA
Waves < Particles

Approach
Old problem

Solution



Concept nuclei

Data sets record concept interferences

D. Pavlovic
Background
New problem
ﬂ C B (Fizr\lensa Concepts
0
Approach
| |
Old problem
0 /’ %. Solution
[ — /
||
(]
T < Do
T (LD

T e I



Concept nuclei

Categorical matrices «+~ concept interferences

(a.k.a. distributors, profunctors, bimodules) - Paviovie
Background
New problem
5 c A i
Approach
./. Old problem
\\\\ n Solution
[ ]
o l/ +‘$§§- Z-
§ o e—" M\'
4 T Al
\.
__

Previously mined concepts act
on currently mined concepts



Concept nuclei

Categorical matrices

(a.k.a. distributors, profunctors, bimodules) - Paviovie
Background
New problem
B q) ﬂ (F:Z:-\lensa Concepts
LSA
Waves < Particles
v . Approach
[ )
\‘\\ u 0ld problem
0 Solution
§ .  : M\l
\7 T [ | /
e ¢

Concept interactions



Concept nuclei

Categorical matrices

istri i D. Pavlovi
(a.k.a. distributors, profunctors, bimodules) gulovic
Background
New problem
B ) A :::leXKS~ Concepts
LSA
Waves < Particles
CCA
/. Approach
[ )
\\\ u Old problem
¢ Solution
—= 0 m
< T /» m 7
.  ,
/

Concept interactions
record data dependencies.



lim, lim-completions ~» adjoint functors
— —

A ——> get”’

«— : «—
¢*a - llmq)xax
X

Concept nuclei

D. Pavlovic

Background

New problem
Contexts — Concepts
FCA
LSA
Waves < Particles
CCA

Approach
Old problem

Solution



Tight bicompletion ~» concept category
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Nucleus theorem
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Proof that the nucleus is an adjunction
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Proof that the nucleus is (co)monadic
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Nuclear adjunction = monadic + comonadic
[M. Barr, Batelle 1968]
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Coalgebras = coalgebras over algebras
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Concepts as invariants
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Dedekind’s tight completion Q — R
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Dedekind’s tight completion Q — R
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Dedekind’s tight completion Q — R
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In posets: nucleus ~» tight completion
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Gaps vs intervals
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The nucleus factors through cuts
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