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@3 Concept “blending” versus concept “mating”
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In the Hyperon Meetup March 2026 there was -de
presentation om'two approdches to concept bﬂendlng It
occurred t@sme that a blologlcaiyy inspired a oach
might serve better. That 1s; tnAstead of concep
blending, why ‘net concept mat1ng7 After ally ﬁ[ng 1S

one of the pmmgry ways that cr'e'atures creat 5t-
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@3 Concept “blending” versus concept “mating”
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The work here provides the graph theoret1C‘Nach1nery to
explore thg; appebach to the queqilon of, conc ual

creativity. "[heréefore Tt is heavy: on the operattons on
graphs and their coemponents and hght on the ﬁ
applications. It turns out, howéVer that th ‘9€¢ph

theoretic con51dEPat10ns are 1nterest1ng 1n thetlr. .own
r'lght - \ A 3’
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Vertex Evolution
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@ Agentic Vertex Encoding
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@ Agentic Graph Encoding
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Defn. An open encoding makes G a function of
edges, while a closed encoding wraps the
encoding of G 1n a new scope.
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@ Agentic Graph Encoding: Example
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a b

O— @ B

[G].,.. = 4Ca,b) [11 CL1,Lald> | 121 CLal,[bl) I €31 CLb],[1)
[Gliwes = new a,b in { [11 C[1,[al) | 121 CLal,[bl) | [31 CLb],[1) }

Note that open versus closed has direct bearing on how we
might compose graphs. (See ToGL.)
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C;ﬁ;S Agentic Graph Encoding: Example
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a b

O— @ B

1Ca ) = forO{ alC[1D) | 1C a ) }
2C a, b ) = for(y <- a){ b!(Clyl) | 2Ca, b ) }
3( b ) = for(y <- bD{ 3( b ) }

Our interpretation 1s a graph as a signal processing
circuit. It 1s pulsing the empty list from 1 through
2 to 3 which throws the signal away.
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@ Subsuming agentic and conceptual
FIR3FLY.IO perspectives

R
In concept blending the type was of the form: 2 pair of concepts

produces a concept

Blend : Concept x Concept -> Concept \\tz/r////

While 1n the genetically inspired approach it appears to
have the type TN

A pair of concepts produces
a palr of concepts

Blend : Concept x Concept -> Concept x Concept \\\ZL/,////

But 1n the agentic encoding we recover

Blend : ConceptAsAgent x ConceptAsAgent -> ConceptAsAgent

N

A population of
V( Sl’ ey Sm’ tl’ e s 'tn ) @ V( Sl’ ey S . )agents is an agent

.L, 1, 0.0, J V

= V( Sy, wy Spy tqy ey £ ) I VO sy, vy siy £, wy £)
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@ Global versus local views
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So far we have been taking a g-d’s eye view, or global
perspective, meaning that we have the data for the
entire graph available to us.

Could we effect this kind of graph evolution entirely
from a local perspective?

That 1s, since our encoding treats vertices as agents,
and the operation 1s defined entirely in terms of the
interaction of agents, could we effect generational
change on the whole graph just by local interaction
between agents?

In such an encoding, agents don’t know the graph. They
just know their neighbors.
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@ Female vertices
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Ve(s?,t7) =

for( @(@V,(s*;,t*),ys) <- s; &
. &
@@V, (s, ), Ysy) <= sy Ot
£, CLYSyy =y ¥S,1) |
o |
tCLys,s ws yS,1) |
Ve(s?,t2 ) | | V(s ) |
Vi(se, ) | | V(s ,t7) |
Ve(s?,t2) + V(s2,t2)
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@ Male vertices
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V,(s7,t) =

forC ys; <- s; & .. & ys, <- s )i
tIc@vW(s™, t), Lysy, s ¥S,10) |
o |
£ 1@V, (s?, t2), Lysy, ey ys, 1)) |
V,(s?,t°) + V.(s°,t2)

¥
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Vertices
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V.(s*, ) + V(s°,t)

When presented with data from its environment of a
certain shape i1t becomes female, while 1f presented
with data of the other shape i1t becomes male.
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Edge Evolution

There 1s a complementary evolutionary treatment of

edges.
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@ Graph Evolution
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Note that while graphs have this bipartite
presentation, GC V, E ), naive cross-over doesn’t
work.

GC V1, E1 ) e G( V2, E2 )

G( V1, E2 ) | GC V2, E1)

There 1s no canonical way to relate the srcs and
trgts 1n E2 to the vertices 1in V1, nor E1 to V2.

However, 1f we have a pair of graph homomorphisms ..
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@ Graph Evolution
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H1 : GC V1, E1 ) -> G( V2, E2 )

H2 : GC V2, E2 ) -> G( V1, E1 )

Then we can make sense of
GC V1, E2 ) | GC V2, E1 )
In this context the whole graph i1s more than the sum

of 1ts parts.
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@ ITterated Evolution
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Note that our agentic encoding doesn’t merely unfold
a single generation. Without additional constraints
1t will generate the infinite 1iteration of vertex
mating on 1ts source graph.

This raises the question of the properties of the
limit of evolutionary transforms.
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@ ITterated Evolution

FIR3FLY.IO

The example of the mating of the extremal points of
the chain of length n 1s suggestive.

The 1imit will approach a graph with the small world
property surrounded by a cloud of 1isolated points.
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(%i;s Iterated Evolution on Categories
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Every category with hom-sets has an underlying graph
to which this transformation can be 1iteratively
applied.

(Sets being the operative word!)

Note that result does not necessarily respect the
original algebraic structure that generated the
category.
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(%i;s Iterated Evolution on Categories
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For example, consider the category of finite groups,
FinGrp. The first generation of new nodes and edges
are not groups and group homomorphisms.

However, we can turn the question around!

Let E denote some kind of evolutionary process on
graphs.

Given a seed graph, G, 1s there a type of algebra,
say AC G, E ), such that the final co-algebra of

R=G+ ECR)
1s the category of AC G, E ) algebras?
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C;i;l Iterated Evolution on Categories
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For our vertex mating operation 1t appears the
answer 1s 1n the affirmative with one of the

algebras being a certain kind of Hopf algebra
associated with the renormalization group.

F1R3FLY Research and Development March 2026




Conclusions
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It 1s often the case that biologically 1inspired
approaches are the more natural selection!
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