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1 Cucker-Smale Model

Here is a simple framework for modeling self-organizing flocking behavior of birds. Here I summarize the
description from Motsch [1]. Simple flocking behavior can be described by the position and the velocity of
each bird.

d~xi
dt

= ~v, (1)

and

d~vi
dt

=
α

N

N∑
j=1

φij(~vj − ~vi), (2)

where there are N birds total, and Σ denotes a sum. The function φij controls the strength of the birds’
influence on one another. One choice for this function is

φij = φ(| ~xj − ~xi|), (3)

where φ(·) is a strictly positive decreasing function.

1.1 Questions to think about.

1. What does the term (~vj − ~vi) do? (Hint: when is it zero? nonzero?)

2. What effect does the function φ(| ~xj − ~xi|) have?

3. Describe how the term φij(~vj − ~vi) influences the velocity.

4. Why do we divide by N?

5. What effect does the parameter α have?
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