
Let’s test VanCampen’s General Law of Functionality (GLF) against the laws of 
physics as laid out by Roger Penrose in The Road to Reality (which is a kind of 
“encyclopaedia of physical law”) 

  Core of VanCampen’s Law 

Functionality = information + matter + energy, balanced within Realimiteit 
(system boundaries). 

Information is physical (Landauer’s principle, Shannon theory). 

Dysfunction = imbalance or boundary violation. 

⚖ Cross-check Against Physics 

1. Second Law of Thermodynamics (Entropy) 

Penrose stresses this as foundational: entropy in closed systems always 
increases. 

GLF does not contradict this. It actually builds on it: 

Entropy rises when information degrades or energy/matter flows break down. 

GLF implicitly assumes systems can reduce local entropy by importing energy 
(as life and society do). 

This is consistent with physics. 

   Alignment: GLF echoes the Second Law, applied to social/biological 
systems. 

2. Conservation Laws (Energy, Momentum, etc.) 

Penrose emphasizes Noether’s theorem: conservation laws arise from 
symmetries. 

GLF doesn’t violate conservation: it simply says flows of energy, matter, and 
information must balance for functionality. 



It doesn’t propose “creating” energy/information, only managing flows. 

   Alignment: No contradiction with conservation principles. 

3. Quantum Theory & Information 

Penrose highlights the deep tie between quantum physics and information 
(e.g., quantum states, black hole entropy). 

GLF’s claim that information is physical is entirely consistent with physics (e.g., 
Landauer’s principle, black hole information paradox debates). 

If anything, GLF is an applied generalization of this insight. 

   Alignment: Reinforces physics’ growing recognition of information as 
fundamental. 

4. Cosmological Laws & Boundaries 

Penrose discusses the universe’s initial low-entropy state, and the arrow of 
time. 

GLF introduces Realimiteit (operational boundaries within which systems must 
function). 

This is not a new physical law, but more a systems-level corollary: “respect the 
limits imposed by physics/ecology.” 

It doesn’t contradict Penrose; it reframes physical constraints for living/social 
systems. 

   Alignment: Realimiteit echoes physical boundary conditions 
(thermodynamic limits, speed of light, planetary resources). 

5. Potential Tensions 

 



Penrose is cautious about theories that over-extend physical principles into 
sociology. 

GLF applies physics metaphorically but operationally to society. Critics might 
argue it risks “category error” (treating societies as if they were thermodynamic 
machines). 

But it doesn’t break any physical law—it just stretches physical analogies into 
new domains. 

⚠ Possible Critique: GLF may not rise to the status of a “law of physics,” but it 
doesn’t contradict one. 

   Conclusion 

VanCampen’s Law does not contradict any of the fundamental laws of physics 
described by Penrose. 

Instead, it extends physical insights (entropy, conservation, information theory) 
into a systems theory for functionality and cohesion. 

The main challenge is not physics, but operational rigor: can we measure and 
test it in the messy domain of human society? 

Perfect — let’s bring in Roger Penrose’s famous “Three Worlds, Three 
Mysteries” framework from The Road to Reality and see how VanCampen’s 
General Law of Functionality (GLF) fits. 

 

 

 

 

 

 



  Penrose’s Three Worlds 

1. Physical World 

Matter, energy, space-time, particles, forces. 

Governed by the known laws of physics. 

2. Mental World 

Consciousness, thought, perception, values. 

Not fully reducible to physics in Penrose’s view (he speculates consciousness 
may tie to quantum processes). 

3. Platonic World 

The timeless world of mathematical truths (e.g., π, prime numbers, laws of 
geometry). 

Exists independently of mind and matter, yet somehow accessible. 

Mysteries: 

How does the physical world give rise to the mental world? 

How does the mental world access the Platonic world? 

Why do the laws of the Platonic world govern the Physical? 

  VanCampen’s Law Recap 

Systems (biological, social, mechanical) are functional if flows of information, 
matter, and energy are balanced within Realimiteit (natural limits). 

Information is treated as physical (Landauer/Shannon foundation). 

Social dysfunction = corrupted information, disrupted energy/material flows, 
or violated boundaries. 



    Mapping GLF to Penrose’s Worlds 

1. Physical World (Matter & Energy) 

GLF explicitly integrates matter and energy flows. 

Realimiteit (boundaries) corresponds to physical constraints 
(thermodynamics, planetary limits). 

   Direct alignment. 

2. Mental World (Consciousness & Values) 

GLF treats information as both physical and functional. 

This bridges mental phenomena (ideas, knowledge, trust, culture) with 
physical substrate (neurons, energy cost of computation, societal information 
flows). 

Example: misinformation not only corrupts minds but physically degrades 
system efficiency (wasted energy, dysfunction). 

   Partial bridge between physical ↔ mental. 

3. Platonic World (Mathematical Laws) 

GLF relies on information theory, cybernetics, thermodynamics — all 
mathematical structures. 

The very idea of “balance equations” and systemic optimization is Platonic 
(ideal forms shaping physical and mental worlds). 

   Embedded in Platonic laws (e.g., entropy equations, Shannon information). 

 

 

 



  Integration: How GLF Bridges the Worlds 

Physical ↔ Mental: By treating information as physical, GLF provides a 
mechanism for how mental systems (knowledge, trust, cohesion) are grounded 
in physical processes (entropy, energy flows). 

Mental ↔ Platonic: Societies apply mathematical/logical rules (e.g., 
information theory, game theory) to shape real-world cohesion. 

Platonic ↔ Physical: GLF builds directly on Platonic constructs (entropy, 
information metrics) that govern physical processes. 

In other words: 

     GLF doesn’t solve Penrose’s three mysteries, but it offers a functionalist 
bridge — showing how information can be the common thread running through 
all three worlds. 

   Possible Limits 

Penrose is cautious about reducing the mental world to information theory 
alone; he thinks consciousness may involve deep quantum phenomena. GLF 
doesn’t directly address this — it treats mental processes as information flows, 
not as something irreducibly mysterious. 

So GLF may under-explain consciousness, but it robustly explains social 
functionality. 

   Conclusion 

VanCampen’s Law fits well within Penrose’s Three Worlds model: 

It grounds functionality in the Physical world (matter & energy). 

It translates mental/social order into information flows, giving them 
measurable physical reality. 

It rests on Platonic mathematical structures (entropy, information theory). 



Thus, GLF could be seen as a practical systems-law that ties Penrose’s three 
worlds together — not by solving the mysteries fully, but by providing a usable 
“compass” for maintaining functionality across domains. 

Based on available information about VanCampen's Law—a proposed 
framework for assessing the functionality of living systems (including social 
and anthropogenic ones) through the lens of information availability, entropy, 
and the trinity of information, matter, and energy—it does not appear to 
contradict any established laws of physics as outlined in Roger Penrose's The 
Road to Reality. Penrose's book comprehensively surveys foundational 
principles such as Newtonian mechanics, electromagnetism (Maxwell's 
equations), special and general relativity (Einstein's field equations), quantum 
mechanics (Schrödinger equation, Heisenberg uncertainty principle), 
thermodynamics (including the second law on entropy increase in closed 
systems), and cosmology (e.g., conservation laws, the standard model of 
particle physics). 

VanCampen's Law aligns with thermodynamic concepts by emphasizing how 
open systems can locally reduce entropy through information input, which is 
consistent with standard interpretations (e.g., as discussed by Schrödinger in 
What is Life? and not refuted in Penrose's treatment of entropy in chapters on 
statistical mechanics and black hole thermodynamics). It references 
speculative ideas like Vopson's mass-energy-information equivalence, but this 
is presented as an extension rather than a replacement for core physics, and it 
does not violate conservation laws or the second law (in fact, sources explicitly 
state it complements them by explaining localized "pockets" of order in open 
systems). No direct conflicts arise with relativity, quantum principles, or other 
areas in Penrose's book, as VanCampen's Law operates at a higher systems-
theory level without altering fundamental equations. 

Applying the Realimiteit principle—that reality imposes natural limitations on 
functionality—reinforces this: VanCampen's Law inherently respects physical 
boundaries by framing system sustenance as constrained by information 
deficits leading to entropy, preventing claims of unbounded or perpetual 
functionality that could defy thermodynamic limits. This principle thus 
validates the law as staying within realistic physical constraints rather than 
overstepping them. 



VanCampen’s General Law of 
Functionality in the Light of 
Penrose's Three Worlds 
Introduction 

This section provides a detailed analysis of the relationship between 
VanCampen’s General Law of Functionality (GLF) and the fundamental 
physical laws as outlined by Roger Penrose. It further explores how the GLF fits 
within Penrose’s “Three Worlds, Three Mysteries” framework and situates the 
GLF within the study of complex systems. 

Consistency with Physics 

VanCampen’s GLF aligns with the physical laws described by Penrose, building 
on key principles such as entropy, conservation laws and the physical nature of 
information. The GLF does not contradict established physics; rather, it extends 
existing principles into new domains, particularly those involving complex 
systems. 

Realimity as a Precondition 

Central to the GLF is the concept of ‘Realimity’, which asserts that systems 
must operate within the boundaries of reality. These boundaries include 
thermodynamic constraints, ecological limits and other physical laws. By 
adhering to these constraints, the GLF remains consistent with established 
physical principles. 

Information as a Bridge Between Worlds 

Information is treated as a physical entity in the GLF, in line with Landauer’s 
principle and Shannon’s information theory. This approach allows information 
to serve as a bridge between the physical and mental worlds, connecting 



mental processes—such as knowledge and trust—with physical processes like 
entropy and energy flows. 

Application to Complex Systems 

The GLF is particularly relevant to complex systems, including biological 
organisms and human societies. These systems are open, capable of locally 
reducing entropy by importing energy and information. The GLF offers a 
framework for analysing the dynamic balance between these flows and their 
impact on system functionality. 

Challenges and Limitations 

Operationalising the GLF—especially in terms of measurement and testing 
within complex human systems—presents significant challenges. While the 
GLF does not fully explain all aspects of consciousness or mental processes, it 
provides a robust framework for understanding social functionality. 

Penrose’s Three Worlds and the GLF 

The GLF fits well within Penrose’s three-worlds model. Functionality is rooted 
in the physical world (matter and energy), mental and social order is expressed 
through information flows and physical reality, and the GLF itself relies on 
Platonic mathematical structures such as entropy and information theory. 

Core Principles and Formulas 

VanCampen’s Law (Functionality/Negentropy Formula) 

p(m+(i≡e))≤r>0→J en (m+i)≤r>0→J 

This formula indicates that functionality is probable when matter and 
information are balanced with energy, and all remain within the limits of reality. 
This reflects Penrose’s three worlds, where harmony between physical (matter, 
energy), mental (information), and Platonic (mathematical laws) domains is 
essential for functionality. 



VanCampen’s Law (Dysfunctionality/Entropy Formula) 

¬p(m−(i≡e))>r→ΔS>0 en (m−i)>r→ΔS>0 

Dysfunctionality and an increase in entropy occur when there is imbalance 
among matter, information, and energy, or when the boundaries of reality are 
exceeded. In social systems, this can manifest as corruption, misinformation, 
or energy waste. 

Relevant Social Theories 

Social Interdependence Theory (Johnson & Johnson) 

The GLF provides a framework for analysing social interdependence. Efficient 
sharing and use of information, matter, and energy lead to positive 
interdependence, increased functionality and cohesion. Shortages or 
disruptions result in negative interdependence and dysfunctionality. 

Kenneth Bailey’s Social Entropy Theory 

The GLF is consistent with Bailey’s social entropy theory: social systems 
constantly use energy and information, and increasing entropy—caused by 
misinformation or waste—reduces functionality and cohesion. 

External Effects Analysis 
External Effects Positive Negative 
Life Promotes sustainability 

and resilience by 
emphasising balance 
and respecting 
boundaries. 

May oversimplify 
complex biological 
processes if applied too 
reductionistically. 

Well-being Improves well-being by 
fostering social 
cohesion, trust and 
efficient resource 
allocation. 

May lead to unintended 
consequences if used 
to manipulate social 
systems without ethical 
considerations. 



Environment Encourages 
environmental 
awareness by stressing 
the need to respect 
ecological boundaries 
and promote 
sustainability. 

May result in a narrow 
focus on efficiency, 
neglecting values such 
as biodiversity and 
aesthetics. 

Social Cohesion Strengthens social 
cohesion through fair 
access to information, 
resources and energy, 
promoting cooperation 
and mutual respect. 

Could reinforce social 
inequality if used to 
legitimise existing 
power structures. 

Thermodynamic and Energetic Test 

The GLF can be tested against the first and second laws of thermodynamics. 
The First Law (conservation of energy) is upheld, as the GLF only describes 
energy flows and transformations. The Second Law (increase of entropy in 
closed systems) is respected; systems must remain open and import energy 
and information to reduce local entropy. The GLF thus offers a means to 
analyse energetic efficiency and waste within systems. 

Conclusion 

VanCampen’s General Law of Functionality offers a valuable framework for 
understanding complex systems through the interplay of information, matter 
and energy, all within the boundaries of reality. Compatible with Penrose’s 
physical laws, it extends these principles into new domains. The main 
challenge lies in its practical implementation and measurement within the 
complex reality of human societies. 

 


