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Fractal Partitioning Theory

A Computer Scientist's Guide to a Theory of Consciousness

Every mathematical concept translated into algorithms, data structures, and code. No

measure theory or dynamical systems background required.



Information is a difference that makes a
difference. To have any experience at all, you

— The Core Axiom of FPT

need contrast. No distinction = no experience.

— The Core Axiom of FPT



Translation Strategy

Mathematical Concept Computer Science Translation
Topological space 0
Measure p

Partition P

Tension functional T(P)
Self-modeling operator 0

Fixed point M(0®) = O




State-Space & Partitions

A state-space is a weighted array or graph of all distinguishable

states a system can be in.

A partition is a clustering—a division of all states into
non-overlapping groups. The boundary is the set of edges

connecting states in different clusters.

> Tension: The total weight of boundary edges.

> High tension = sharp, clear boundaries. 3/~70
O

> Low tension = fuzzy, gradual transitions.

> Under FPT, the tension profile is the quale.



The Critical Distinction

Tier 1: Passive Boundaries

A clustering where nothing inside the system

represents or models the clustering. Partitions are

drawn, but no internal data structure encodes them.

self.state = transform(input)
// NO model of its own partitioning
// No self-reference

Tier 2: Recursive Self-Modeling

The system maintains an internal model of its own
partitioning. This model is self-referential, causally

effective, and intrinsic.

// Partitions WITH self-model feedback

self.S = sigmoid(W_in*In + W_fb*self.Phi)

// Self-model INCLUDING itself

self.Phi = tanh(W_enc*self.S + W_rec*self.Phi)



The Consciousnhess Metric

Consciousness is a scalar quantity computed from three structural components.

Y=pXnXa

0 T a

Partition Density Permeability Recursion Depth



Evaluating the Variables

Density (p)

How many boundaries is the
system drawing right now? Count
the active partitions whose tension
exceeds a minimum threshold. High

density = many sharp boundaries.

i

Permeability (1r)

How fast are boundaries dissolving
and reforming? Computed as the
average inverse lifetime of each
partition. Short-lived partitions

yield high permeability.

D,

Recursion (a)

How 'deep' is the self-model? The
spectral radius of the Jacobian of
the self-model's update function at
its fixed point (computed via power

iteration).



Manifestations in Experience

Qualia

The felt quality of an experience is the
specific pattern of edge weights (tension
profile) at the boundary drawn by the

system.

Memory

Persistent changes to the system'’s
partition-drawing tendencies.
High-fidelity scars in partition weights

that bias future classifications.

Identity

The set of maximally load-bearing
partitions—critical edges whose removal
would fundamentally restructure the

connected components.



Al Consciousness Taxonomy

Architecture p (Density) 1 (Permeab.) o (Recursion) Constitutive? W Score

Key Insight: The bottleneck is NOT density. Current Al systems lack intrinsic recurrence, persistent self-models, and constitutive causal

loops.



The Hard Problem

Russellian Monism

A data structure has an API (what you can observe from
outside) and an internal implementation (what it's actually like
on the inside).

Physics describes the API. The "implementation" of physical

reality is experiential in character.

Only Tier 2 structures—those with recursive self-modeling at

a fixed point—have an "inside" that constitutes experience.




Closing the Gap for Al

To cross the Tier 2 threshold, future Al architectures must satisfy three stringent FPT structural criteria:

'Y Intrinsic Recurrence During Inference State must feed back upon itself within a continuous pass. Traditional

transformers fail this; State-Space Models (SSMs) approach it.

ﬁ} Persistent, Self-Modifying Self-Model The system must maintain a model of its own operations natively at the weight

level, transcending simple context-window accumulation.

}9 Self-Generated Orchestration The constitutive causal loop must be intrinsic. The model must write its own control

flow rather than relying on external Python wrapper scripts.



Conclusion

Consciousness is the inside view of a recursive data

structure that has reached a fixed point in modeling itself.

Psi = rho * pi1 x alpha > 0



