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Velocity is zero as the pen-

dulum starts its swing. Po-

sition is a negative number,

P the distance to the left of

""""" the center.
/
/7 The two numbers specify :
i e | a single point in two-di- :
| mensional phase space. :
} Velocity reaches its max- :
i, imum as the pendulum’s |
{ position passes through
h zero. I i
e \b Velocity declines again to m
zero, and then becomes

negstive to represent left-

ward motion. m

D | "/

ANOTHER WAY TO SEE A PENDULUM. One point in phase space (right)
contains all the information about the state of a dynamical system at any
instant (left). For a simple pendulum. two numbers—velocity and po-
sition—are all you need to know.
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MAKING PORTRAITS IN PHASE SPACE. Traditional time series (above) and
trajectories in phase space (below) are two ways of displaying the same
data and gaining a picture of a system’s long-term behavior. The first
system (left) converges on a steady state—a point in phase space. The
second repeats itself periodically, forming a cyclical orbit. The third re-
peats itself in a more complex waltz rhythm, a cycle with “period three.”
The fourth is chaotic.
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