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Computational/Mathematical Model

A mathematical, logical, or graphical representation/abstraction

of a system/process

a set of descriptors/variables

depicting relationships between them

describe and predict some aspects of the 
system/process





Feedback Loop 



Why model? The 2 Feedback Loop Limitation

Dr. Terence Love, 2009



Two categories

• Phenomenological models  

• Agent-based models

Overall phenomenon is in focus; 
features of individual entities do not matter

Features of individual entities are in focus



Phenomenological model: 

Modelling Population Growth





Agent-based model: 

Modelling The Game of Life



Rules of the game

Premise

◦ Each cell has 8 neighbours

◦ Each cell – alive or dead, 2 states

Rules

◦Alive: if 3 neighbours are alive

◦ Stay alive: if 2 or 3 neighbours are 
alive 

◦Dead: otherwise
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Let’s play the game

Rules

◦Alive: if 3 neighbours are alive

◦Stay alive: if 2 or 3 neighbours 

are alive 

◦Dead: otherwise

Time =2

GROWTH



◦ http://www.netlogoweb.org/launch#http://www.netlogoweb.org/assets/modelslib/IABM%20Textbook/chapter

%202/Life%20Simple.nlogo

http://www.netlogoweb.org/launch#http://www.netlogoweb.org/assets/modelslib/IABM%20Textbook/chapter%202/Life%20Simple.nlogo
http://www.netlogoweb.org/launch#http://www.netlogoweb.org/assets/modelslib/IABM%20Textbook/chapter%202/Life%20Simple.nlogo


DIY: Some classic initial conditions

BEACON F-Pentomino





Take home messages

1. Simple model → Complex pattern

2. ddf



Always remember the model assumptions



In the greater scheme of things

Computational
/mathematical 

models 
complement 
experiments, 

and vice versa.



Any questions?



DNA, genes and alleles





Gene → Portion of DNA sequence that codes for a protein

Alleles → Versions of a gene

Genotype→ Representation of an individual in terms of alleles

Phenotype→ Representation of an individual in terms of 
observable traits
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