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Mathematica As A
Programming Language

[JRule based language — good for
simulations

[1Very strong pattern matching

[JRules for our simulations rely on this.

e The pattern matching Is used to determine
which rule iIs carried out on the agent
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Modeling a Soclety of Mobile
Heterogeneous Individuals

Overview of the system

(1 Decentralized
(1 Discrete
[0 Dynamic




Modeling a Soclety of Mobile
Heterogeneous Individuals

Discrete dynamical system properties

[1Space Is represented in 2-D
[1Each cell is defined as a state
1 The system evolves over time
1 Cells updated using rules
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Modeling a Soclety of Mobile
Heterogeneous Individuals
Populating Society

[0 An empty site has a value of 0

1A site occupied by an individual has a value
which is a list

Note: it 1s useful to focus on the lattice sites rather than on the
individuals.



Modeling a Soclety of Mobile
Heterogeneous Individuals

Executing a Time Step

(1 Time step Is executed in two or more
consecutive partial-steps

[0 In each partial-step, a set of rules is applied to
each site In the lattice
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Modeling a Soclety of Mobile
Heterogeneous Individuals

Interaction
[1Person to Person
[1Person to Group

Evolving the System

[1 The system evolves over t time steps, starting
with the initial lattice configuration and society
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Deciding Whether to Interact

To Interact or Not to Interact
[1 Good behavior versus bad behavior

The Prisoner’s Dilemma [Revisited]
[ Payoffs resulted from interaction
[ Benefit if positive payoff
[1Cost If negative payoff
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Deciding Whether to Interact
Executing the Interaction Partial-Step
[0 Memory Checking

(1 Refuse or Accept Interaction
[0 Update List
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Deciding Whether to Interact

Study - The UNIX Case:

< Introduction
“*Too many variations of UNIX
¢ Seftting a Standard
**UNIX International Inc. (Ull)
*»Open Software Foundation (OSF)
“*Two types of Companies



Deciding Whether to Interact

Study - The UNIX Case:

<+Uses Landscape Theory
“ssize: s
“s*propensity: pj;
ssconfiguration: X
ssdistance: dij
ssfrustration: Fi(X)
ssenergy: E(X)



Deciding Whether to Interact

Study - The UNIX Case:
< Assumptions
“*Cooperation
“*Competition

[0 Additional parameters a and [3 used to indicate close
rivals

1 Nash Equilibrium
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