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Outline of the course

Introduction to Complex Systems
Basics of Agent-based Modeling
Complex Networks. Characterization

Network Dynamics: synchronization, diffusion, opinion formation,
spreading phenomena

Applications: cooperative games, markets, biological agents, social
dynamics



Session 1. Introduction



Collective behavior






https://www.youtube.com/watch?v=OxYn3e_imhA

Synchronization



https://www.youtube.com/watch?v=ZGvtnE1Wy6U

Flocks. Individual rules

A A

Separation: Alignment: Cohesion:
Steer to avoid crowding Steer toward the average Steer to move toward the average
local flockmates heading of local flockmates position of local flockmates

 ‘Amount of thinkin’ independent of the size of the flock

 Each individual = computational entity (agent) interacting locally



Predator-prey (Lotka-Volterra)
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Equations vs. ABS

Fnidemioloaical model
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Equations vs. ABS

Epidemiological model
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https://www.netlogoweb.org/launch#http://ccl.northwestern.edu/netlogo/models/models/Curricular%20Models/epiDEM/epiDEM%20Basic.nlogo

