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Abstract 

This essay proposes a research programme that unifies several apparently independent lines of 
thought: 

• the Tao Te Ching as an ontology of emergence, 
• George Spencer-Brown’s Laws of Form, 
• Louis Kauffman’s work on distinction, iterants and topology, 
• Peter Rowlands’ Universal Rewrite System (URS), 
• Hamilton’s quaternions, 
• Maxwell’s original quaternion electrodynamics, 
• Rowlands’ nilpotent Dirac formalism. 

The central hypothesis is not that one theory derives historically from another, but that all 
describe successive formalizations of a single underlying process. 

The proposal is that the primitive element of reality is neither matter, nor energy, nor 
information, nor space-time, but the self-referential distinction. 

Every later mathematical structure—including quaternions and physical fields—is viewed as an 
inevitable consequence of repeated self-reference. 

 

1. The Common Structure 
Modern foundational theories usually begin with different primitive assumptions. 

Physics begins with fields. 

Logic begins with propositions. 



Mathematics begins with numbers. 

Computer science begins with symbols. 

Rowlands begins with 

0 

together with the two rewrite operators 

create 

and 

conserve. 

Spencer-Brown begins with 

Draw a distinction. 

The Tao Te Ching begins even earlier: 

The Tao that can be named is not the eternal Tao. 

These appear unrelated. 

The present hypothesis is that they are different descriptions of exactly the same primitive 
operation. 

 

2. The Primacy of Distinction 
Suppose absolutely nothing is assumed. 

No space. 

No time. 

No numbers. 

No objects. 

No observer. 



Only one operation is possible: 

a distinction. 

A distinction immediately creates 

inside 

and 

outside. 

This is not yet dualism. 

It is merely the existence of difference. 

The distinction therefore creates the first symmetry. 

 

3. Self-reference 
A distinction becomes interesting only when it acts upon itself. 

Spencer-Brown calls this re-entry. 

Instead of 

A 

we obtain 

A(A) 

The distinction distinguishes itself. 

The result is no longer static. 

It becomes dynamic. 

 



4. Oscillation 
Kauffman observed that re-entry naturally generates oscillation. 

Instead of two static states 

(+,-) 

the system continuously alternates 

• → − → + → − 

The distinction therefore becomes process rather than object. 

This is the first genuine dynamics. 

 

5. The Imaginary Unit 
The remarkable step is algebraic. 

The oscillation behaves exactly like 

i² = −1 

The imaginary unit is therefore not introduced as a mathematical invention. 

It emerges as the algebraic representation of perpetual self-alternation. 

Complex numbers become the natural language of oscillation. 

 

6. Why Complex Numbers Are Not Enough 
A single oscillation possesses only one phase. 

Reality possesses orientation. 

Rotations require independent phase relations. 



The smallest closed algebra capable of representing independent rotations is the quaternion 
algebra 

Hamilton therefore appears naturally after oscillation. 

Not before. 

The developmental sequence becomes 

Distinction 

↓ 

Self-reference 

↓ 

Oscillation 

↓ 

Complex numbers 

↓ 

Quaternions 

 

7. The Rewrite Interpretation 
Rowlands introduces 

create 

and 

conserve. 

These can be reinterpreted. 

Every distinction increases complexity. 

Every conservation restores global balance. 



Instead of two primitive rules we may define a single invariant 

Global distinction balance remains zero. 

Create and conserve then become complementary aspects of one invariant-preserving 
transformation. 

This considerably simplifies the foundations of URS. 

 

8. Maxwell Reconsidered 
Historically Maxwell first wrote electromagnetism using quaternions. 

Vector analysis came later. 

Within the present programme this becomes significant. 

Electromagnetism is no longer fundamental. 

Quaternion geometry is fundamental. 

Maxwell describes continuous dynamics within an already existing quaternion structure. 

Therefore 

Rewrite 

↓ 

Quaternion 

↓ 

Electromagnetism 

instead of 

Electromagnetism 

↓ 

Quaternion mathematics. 



 

9. Rowlands’ Nilpotents 
Rowlands’ most remarkable achievement is the nilpotent Dirac operator. 

A nilpotent simultaneously exists and returns to zero. 

This perfectly mirrors the rewrite principle. 

Creation never destroys the global zero. 

Instead, 

local structure 

and 

global balance 

coexist. 

Nilpotency therefore appears as the physical realization of the rewrite invariant. 

 

10. The Missing Step 
Rowlands develops 

Rewrite 

↓ 

Quaternion 

↓ 

Dirac 

But one important level appears absent. 

Between distinction and quaternion lies oscillation. 



The revised chain therefore becomes 

Distinction 

↓ 

Self-reference 

↓ 

Oscillation 

↓ 

Imaginary unit 

↓ 

Quaternion 

↓ 

Clifford algebra 

↓ 

Nilpotent Dirac algebra 

↓ 

Physics 

 

11. A Possible Interpretation of the Tao 
This interpretation does not require historical influence. 

Instead it suggests structural equivalence. 

The Tao produces unity. 

Unity produces polarity. 

Polarity produces relational structure. 



Relational structure produces the world. 

This is almost identical to 

Distinction 

↓ 

Duality 

↓ 

Oscillation 

↓ 

Stable algebra 

↓ 

Physical reality 

The Tao therefore functions as a philosophical ontology. 

Spencer-Brown formalizes ontology into logic. 

Kauffman transforms logic into topology. 

Rowlands transforms topology into algebraic physics. 

 

12. Towards Perception 
If reality originates in distinction, 

then perception cannot fundamentally consist of receiving information. 

Instead, 

perception is the creation of compatible distinctions. 

A receptor does not detect an external world. 

It performs rewrite operations that resonate with existing distinctions. 



Perception therefore becomes synchronization between rewrite systems rather than transmission 
between objects. 

 

13. The Fourfold Geometry 
The Geometrical PoC suggests an unexpected extension. 

Instead of a binary oscillator, 

reality may consist of a four-phase oscillator. 

This immediately recalls quaternion geometry. 

The four positions are not objects. 

They are phases of one recursive distinction. 

Quaternion space then becomes the geometry of recursive oscillation. 

Three spatial directions become projections of rotational phase relations rather than primitive 
dimensions. 

 

14. Research Programme 
The following sequence should be investigated formally. 

1. Derive distinction from minimal logical assumptions. 

2. Prove that self-reference necessarily produces oscillation. 

3. Prove that oscillation uniquely generates the imaginary unit. 

4. Derive quaternion algebra from independent phase oscillations. 

5. Derive Clifford algebra from quaternion composition. 

6. Derive Rowlands’ nilpotent operator. 

7. Recover Maxwell and Dirac. 



8. Define perception as recursive rewrite resonance. 

 

Conclusion 
The central hypothesis is that reality is not fundamentally composed of particles, fields, space-
time or information. 

Reality is a recursively self-distinguishing process. 

Distinction generates oscillation. 

Oscillation generates algebra. 

Algebra generates geometry. 

Geometry generates physics. 

Physics generates observers capable of repeating the same distinction process. 

If this programme succeeds, rewrite theory, quaternion algebra and fundamental physics become 
different representations of one underlying recursive operation. 

The universe is therefore not best understood as a collection of objects. 

It is better understood as a self-sustaining hierarchy of recursive distinctions whose global 
invariant is zero while local structure continuously emerges.
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