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Background 
 
Somewhere along the interface between game theory and dynamical systems, one finds 
a computer program inhabited by three different individuals playing 'rock-scissors-
paper' in two-dimensional space. 
 
 

 +  
  
Scope of the thesis 
 

An 'individual-based model' (IBM) is used to simulate the players. In the IBM, three 
different types of individuals, say A, B and C, are defined. They mutually interact through 
three different game-rules: 1) two individuals can exchange places 2) an individual can 
reproduce if there is an empty place, and 3) different types of individuals mutually 
compete in such a way that A kills B, B kills C and C kills A. 
 
The question this thesis addresses is to what extent it is possible to combine rules 2) 
and 3) into a single, more abstract rule. In other words: can we devise a game which 
mimics the dynamics of the original game, while being generic enough to also 
incorporate other "extensions" of the 'rock-scissors-paper' game reported in scientific 
literature. This game could provide us with a deeper insight into how the interaction 
between individuals results in complex spatio-temporal patterns. Moreover, an ongoing 
collaboration between UGent, UMons and KUL resulted in data concerning the 
interactions between in vitro bacteria. This allows us to check how our results relate to 
real life. This thesis will involve programming, an introduction to the world of nonlinear 
systems and some serious thinking. 

 
 

 

Now, why do these players attract the attention 
of the scientific community? The reason is 
twofold. Firstly, there is the seemingly 
widespread variety of phenomena that can be 
abstracted to the 'rock-scissors-paper' game. 
Examples include competition between species 
in ecology, between agents on the financial 
markets and even between people in a social 
context. 
 
Secondly, the variety of patterns and complex 
spatio-temporal dynamics (see figures) the 
players evolve while being engaged in their 
simple game is astonishing. This raises 
questions of both a scientific nature ("How can 
simple games produce complex phenomena?") 
and of a philosophical nature ("Is the world 
simply complex, or rather the complex result of 
simple rules?"). 

 

CONSTRUCTION OF A GENERIC 
 'ROCK-PAPER-SCISSORS' GAME 


