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Stephen Wolfram

PhD in Physics; one of the youngest full 
professors at Caltech

Founder of Wolfram Research

Over 40 years of research on 
cellular automata and complex systems

Author of A New Kind of Science (2002)

Stephen Wolfram was born in London, 
England, in 1959



ABSTRACT

A New Kind of Science argues that complex 
phenomena in nature do not necessarily require 
complex rules.

Through simple computational systems such as 
cellular automata, Wolfram shows that 
complexity, randomness, and structure
can emerge from the repeated application of 
simple rules.



Simple Rules Can 
Generate Complexity

Wolfram challenges the traditional scientific 
assumption that complex phenomena require 
complex underlying laws.

Through extensive computational experiments, 
he demonstrates that:

Very simple rules, when repeatedly applied, can 
produce behavior that appears complex, 
irregular, or even life-like.

This suggests that complexity does not need to 
be explicitly designed, but can emerge naturally 
from simple processes.

Cellular Automata as a 
Model of Nature

In the book, cellular automata are used as 
simplified models to explore how complexity 
arises.

They are not meant to realistically simulate 
nature,but to function as conceptual tools that 
reveal general principles.

Among them, Rule 30 plays a central role be-
cause:

its rule is extremely simple, yet its behavior ap-
pears random and unpredictable, even though 
the system is fully deterministic.

This example shows that determinism does not 
imply predictability.

KEY IDEAS



What is
a Cellular Automaton?

A cell is a small unit (a square or pixel)

Each cell has a simple state
→ usually on/off or black/white 1/0

Every cell follows the same simple rule
	
The rule depends only on the neighboring cells
	
By repeating this process step by step,
complex patterns can emerge



RULE 30



RULE 30

With Rule 30, Wolfram wanted to show 
that complexity does not require complex rules

simple repetition is enough



Lack of Formal Proof

One major criticism is that Stephen Wolfram 
relies heavily on computer experiments and
simulations.

Many traditional scientists argue that
his claims lack rigorous mathematical proofs.

Showing many examples is seen as
insufficient without formal theory

“Interesting results, but where is the proof?”

Overly Broad Claims

Wolfram suggests that simple computational 
rules may underlie many phenomena across 
physics, biology, and society.

Critics argue that this approach oversimplifies 
complex systems.

Especially in social or human contexts,
such reduction is seen as problematic.

“Does one framework really fit all disciplines?”

Criticism & Why It Is Controversial
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