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This work develops a fundamental theory of structure, which considers structure not as an 
emergent property, but as a primary constitutive principle of reality. Starting from the 
assumption that without structure neither existence, change, nor observation is possible, 
three fundamental laws are formulated that describe the dynamics of structural 
transformations. The theory aims to provide an interdisciplinary framework for 
understanding complex, nonlinear, adaptive systems, ranging from physical fields to 
mental states. 

Introduction

In the natural sciences, structure is often treated as a secondary result of physical 
processes - an order, pattern, or information that emerges from the interactions of energy 
and matter. This work proposes the opposite approach: structure is not a product but a 
prerequisite of all physical reality.
Instead of limiting structure to atomic, thermodynamic, or information-theoretic definitions, 
it is understood here as the fundamental network of relationships underlying all processes.
This ontological shift allows the introduction of structural dynamics as an independent 
category of physical description. 

Definitions

Structure S: 
The totality of relations, symmetries, and ordering principles within a system.

Structural Change δS:
A measure of the difference between the new and old structure.

Transformation Threshold σ:
A critical value beyond which a structural change irreversibly induces a new order.

Structural Instability:
A state of increased susceptibility to change. A necessary precondition for transformation. 

Structural Resonance:
Harmony between external disturbance and internal structure. Leads to amplified 
transformation. 



Bittners Aquarium 

Bittner has an aquarium. 
At the bottom lies a layer of sand, about two centimeters thick, with still water above it. 
The surface is smooth and calm. 
This is the initial state… a system in order.

A rod gently touches the water surface. 
Small waves appear. 
After a short while, the waves disappear. 
The sand remains almost unchanged. 
The system restores itself. 
Small disturbances cause no lasting change. 
That’s how order works. 

Then, a large portion of the sand is removed. 
The layer is now thin and unstable. 
The same gentle touch with the rod causes the sand to swirl noticeably. 
The system reacts much more strongly to the same disturbance. 
This shows: the less stable the structure, the more vulnerable it is to change. 
Next, the sand layer is restored to full thickness. 
Now, a strong movement is made with the rod. 
The sand is completely stirred up. 
After everything settles, the surface looks entirely different. 
The system has found a new stable form, a new order. 
The change is permanent. 

This simple observation proves three things: 

• Systems return to their original order if disturbances remain small. 
• Less stable systems react more sensitively. 
• And when disturbances are large enough, new stable orders emerge. 

This is not just an experiment with sand and water. It is a key to understanding how 
change works in nature and in life. 
Anyone can see it. Anyone can understand it. 
Whoever understands this, understands transformation. 
Because what appears here is more than a pattern - it's the fundamental principle behind 
every change. 

This is Structure Theory 



Structure as an Ontological Principle 

The Three Structural Laws 

1. Law of Return to Order

A system only returns to the original structure S if the disturbance δS is below a specific 
transformation threshold. If this threshold is exceeded, a new structure Snew forms. 

2. Law of Susceptibility and Stability

The more diffuse or low-density a structure, the more vulnerable it is to transformation. 
Stable systems with high structural density resist change and tend to restore their original 
state. 

3. Law of Fundamental Stability

The more fundamental the affected structure, the more lasting the new order after 
surpassing the threshold. 

Ontological Framework

The theory establishes structure as an independent ontological level, distinct from energy, 
matter, or information. While classical theories describe processes within given orders, this
theory explains the emergence, change, and stabilization of order itself. 

Mathematical Formalization

Definitions

Structural Change: 

δS = | Snew - Sold |

where: 
Sold, Snew  R∈  represent an abstract state of the system in the real number space.

Transformation Threshold σ  R∈ +: 
A critical value beyond which a structural change irreversibly induces a new order. 

Structure Laws 
 

• Law of Return to Order: 

if δS < σ,  S⇒ new ≈ Sold (Stable Order)



• Law of Susceptibility and Stability:

δSeffective = δS
ρ

where: 
• ρ = structural density or stability factor (the larger ρ, the more stable the system), 
• δSeffective = the effective structural change experienced by the system. 

→ As ρ decreases, the effective impact δSeffective increases.

State Function for Transformation

The structural change can be described by the indicator function: 

𝒇(δS) = { 0 for δS < σ (Stable Order) 
1 for δS ≥ σ (New Order) 

This function allows testing whether a structural change is significant (1) or negligible (0).

Falsifiability 

All three structural laws are in principle empirically testable: 

• Is there a clear threshold for structural transformation? 
• Are unstable systems actually more sensitive to δS? 
• Are fundamental changes more stable in the long term than superficial ones? 

Distinction from Existing Theories 

Synergetics: 
Similar in behavior, but structure theory targets the ontological cause of self-organization. 

Dissipative Structures: 
Energy-bound - structure theory is energy-independent. 

Systems and Complexity Theory: 
Describe systems - structure theory describes the ability to form systems. 

Quantum Physics: 
Uses structure but does not explain it. Structure theory can serve as a meta-theory of 
physical fields. 



Applications

Physics:  
Order in quantum fields, phase transitions, atomic stability, unification of quantum and 
relativity theory. 

Mathematics: 
Reinterpretation of unsolved problems such as the Riemann Hypothesis, P ≠ NP, and the 
Hodge Conjecture through structural stability and transformation. 

Biology: 
Consciousness as an emergent structure beyond a complexity threshold, microbiome as a 
dynamic field of order, abiogenesis as stabilization of dynamic structures. 

Information Science:
Meaning through structural coupling, optimization of data flows and neural networks 
through pattern clarity instead of mere scaling. 

Cognition & Philosophy: 
Resolution of classical problems such as mind-body dualism, free will, and truth through 
structural states and resonance. 

Conclusion 

Structure is the formal backbone of reality. 
Structure theory explains when systems remain stable, when they change and why these 
changes are permanent or reversible. 
It offers an interdisciplinary, ontologically profound foundation for understanding 
processes, orders, and transformations in nature, mind, technology, and society.

Structure Theory sees structure as the fundamental basis of all systems. This framework 
allows solving many problems - including self-referential ones - by analyzing and changing
underlying structures. It guarantees finding solutions through structural shifts, offering a 
reliable, cross-disciplinary method for addressing complexity and uncertainty. 


