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Abstract

I propose a minimal structural model of “Self-Modeling” as a two-state recursion
between affirmation (I Am) and inquiry (Am I ), constrained by a Gödelian remainder
(θ) representing intrinsic undecidability in self-modeling systems. I then present this
loop in a compact logical form and give a quantum-inspired state representation that
can be used for simulation (without claiming brains are literal qubits). Finally, we
suggest a measurable proxy for “recursion strength” using entanglement entropy.

1 Introduction

Figure 1:

The pair “I Am” and “Am I?” functions as a minimal loop for introspection: an assertion
of existence coupled to a self-check that can never fully terminate. If we treat this loop
as a structural feature of self-modeling systems rather than a metaphor, we can then
express it in a compact form suitable for formal analysis and simulation. This model is not
proposed as sufficient for consciousness, but as a minimal structural component that any
self-modeling system must express.
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2 Gödel’s Incompleteness Theorems and the Cycle

Gödel’s theorems reveal fundamental limits in formal systems:

1. Certain truths are unprovable within the system.

2. No system can prove its own consistency.

As a structural analogy:

The statement ”I Am!” asserts existence but leaves aspects unprovable.

The question ”Am I?” challenges this assertion, mirroring the recursive nature of
self-reflection.

This yields a persistent recursion: each stabilization invites a new self-query.

3 Symbol

Define:

A: Assertion, representing ”I Am!”.

Q: Inquiry, representing ”Am I?”.

θ: Gödelian principle of unprovable truths.

Θ ∧ ((A → Q) ∧ (Q → A))

Figure 2:

The cycle can be expressed as:

θ ∧ ((A → Q) ∧ (Q → A))

This equation captures the recursive nature of self-awareness and its inherent limita-
tions.
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4 Time and Consciousness

Consider time as an organizing variable for recursive self-modeling rather than a passive
parameter:

Imagination (I): Visualizing or creating mental images.

Meta-Cognition (M): Awareness of one’s imagination.

Symbolically:
θ ∧ ((I → M) ∧ (M → I))

This provides a minimal template: a fast generative layer (imagination) coupled to a slower
monitoring layer (meta-cognition).

Unified Framework

This model integrates philosophical introspection, Gödelian logic, and temporal physics:

Recursive Cycle: θ ∧ ((A → Q) ∧ (Q → A)) represents continuous affirmation and
inquiry.

The cycle of “I Am” and “Am I?” captures a minimal self-referential architecture: a
stabilization step followed by an unavoidable self-check. The model does not claim to
exhaust consciousness, but to isolate a necessary structural loop present in any system
that models itself over time.

Note. Qubit notation is used here as a compact representational and simulation formalism;
we do not assume biological minds are literal quantum computers.
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