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Abstract. Lorenz (1963) has investigated a system of three first-order differential
equations, whose solutions tend toward a "strange attractor". We show that
the same properties can be observed in a simple mapping of the plane defined
by: xi+1 = yi-\-l — axj, yi+1 = bxt. Numerical experiments are carried out
for a = lΛ, b = 03. Depending on the initial point (xOiyo), the sequence of
points obtained by iteration of the mapping either diverges to infinity or
tends to a strange attractor, which appears to be the product of a one-
dimensional manifold by a Cantor set.

1. Introduction

Lorenz (1963) proposed and studied a remarkable system of three coupled first-
order differential equations, representing a flow in three-dimensional space.
The divergence of the flow has a constant negative value, so that any volume
shrinks exponentially with time. Moreover, there exists a bounded region R
into which every trajectory becomes eventually trapped. Therefore, alΓ trajectories
tend to a set of measure zero, called attractor. In some cases the attractof is simply
a point (which is then a stable equilibrium point) or a closed curve (known as a
limit cycle). But in other cases the attractor has a much more complex structure; it
appears to be locally the product of a two-dimensional manifold by a Cantor set.
This is known as a strange attractor. Inside the attractor, trajectories wander in an
apparently erratic manner. Moreover, they are highly sensitive to initial conditions.
These phenomena are of interest for weather prediction (Lorenz, 1963) and more
generally for turbulence theory (Ruelle and Takens, 1971; Ruelle, 1975). Further
numerical explorations of the Lorenz system have been made by Lanford (1975)
and Pomeau (1976).

We present her a "reductionist" approach in which we try to find a model
problem which is as simple as possible, yet exhibits the same essential properties
as the Lorenz system. Our aim is (i) to make the numerical exploration faster
and more accurate, so that solutions can be followed for a longer time, more


