The Science of Can and Can't: A Beginner's Guide to Constructor Theory

Introduction: The Limits of Clockwork Physics

For centuries, our view of physics has been shaped by a "Prevailing Conception" that treats
the universe like a giant clockwork mechanism. Imagine billiard balls on a table or planets
orbiting a star. If you know their exact positions and velocities, and you know the laws of
motion, you can predict their future with perfect accuracy. This framework works
beautifully for predicting trajectories.

But how does this clockwork view explain concepts that are defined not by what does
happen, but by what could happen? For instance:

o Life: Its defining property is the ability to self-reproduce, a potential that must exist
for life to be possible.

¢ Information: Its very existence depends on the ability for its state to be copied.

e Thermodynamics: One of its core laws is defined by a negative—the impossibility of
building a perpetual motion machine.

In traditional physics, these concepts are considered "emergent" —complex consequences
of lower-level rules. Constructor Theory, however, offers a new, more fundamental way of
looking at the universe where these possibilities are central to the laws themselves. It is not
about predicting trajectories but about understanding the rules of what is possible and what
is impossible.

To understand this new perspective, we first need to shift our core question from "What will
happen?" to "What can happen?".

1. A New Foundation: The Laws of Possibility

Constructor Theory proposes a fundamental shift in how we view reality. Instead of focusing
on "Laws of Motion" that describe what happens over time, it builds its foundation on "Laws
of Possibility" that dictate what can and can't happen. In this view, the landscape of possible
transformations is the most fundamental aspect of the universe.

The core building block of this theory is the Task. A Task is a specified physical
transformation of a substrate from an input attribute (or starting state) to an output
attribute (or ending state).

If physical reality is all about which tasks are possible, we need to understand what makes a
task possible in the first place.



2. The Engine of Possibility: The Constructor

The answer lies in a central concept: the Constructor. A constructor is an entity defined by
two critical properties:

1. It causes a specific task to happen.
2. It remains unchanged in its ability to perform that task again.

Crucially, an ideal constructor can perform this task repeatedly and reliably, with an error
rate that approaches zero.

To make this idea intuitive, consider the following analogy:

Component | Analogy Role
The 3D The machine that causes the transformation. It remains a
Constructor . .
Printer machine afterward.
Substrate Raw Metal | The thing being transformed.
"Build a .
Task car” The transformation from metal to car.

The critical insight here is that the possibility of the task "build a car" is directly dependent
on the possibility of a constructor—the eternal 3D printer—that can perform it.

This isn't just an abstract idea. A perfect real-world example is a catalyst in a chemical
reaction. A catalyst enables a transformation (the reaction) to occur, but it is not consumed
in the process. The catalyst is a chemical constructor. It defines the pathway of what is
possible.

Now that we understand what a constructor is, we can state the single, powerful principle at
the heart of the entire theory.

3. The Golden Rule of Constructor Theory

The core axiom of Constructor Theory can be stated as a simple, powerful rule that divides
all conceivable transformations into two categories:

A task is possible if a constructor that can perform it exists and can retain the ability to do
so again. A task is impossible if the laws of physics forbid the existence of such a
constructor.

The implication of this rule is profound: everything we see in the universe, and everything
we don't, is ultimately determined by this complete set of possible and impossible tasks.
The universe is not just a collection of objects following trajectories, but a landscape of
potential transformations governed by what constructors can and cannot exist.



This might seem abstract, but this simple rule provides a powerful new lens to understand
and even unify different areas of science that traditional physics struggles to connect.

4. A Unifying Vision: The Theory of Theories

Constructor Theory acts as a "Theory of Theories" because it can rewrite the laws of
different scientific fields in its own language of possible and impossible tasks. This provides a
common foundation to unify otherwise distinct domains.

e Information: A medium can contain information only if the task of copying its state is
possible. Without a constructor that can perform the "copy" task, the concept of
information loses its physical foundation.

e Evolution: Life is a process where a constructor (DNA) codes for a vehicle (an
organism) to sustain its own existence. This reframes evolution as a physical
principle about how constructors can perpetuate themselves.

By focusing on this landscape of possibility, the theory offers a final, powerful shift in our
understanding of physics.

5. Conclusion: The Science of What Could Be

We began with the traditional "clockwork" view of physics and saw its limits in explaining
concepts rooted in potential. By shifting our focus from what happens to what is possible,
Constructor Theory offers a new foundation. It introduces the Constructor as the engine of
possibility and uses a single, elegant rule to determine which transformations can occur.
This new perspective provides a unifying framework, recasting fields like information theory
and biology in the language of fundamental physics.

Physics is no longer just about what happens; it is about the landscape of what could
happen.



