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As one variant of chaos the notion of distributional chaos has been introduced by Bert Schweizer

and Jaroslav Smı́tal. Given two points x and y, for t > 0 let Fx,y(t) be the limit inferior of the

relative number of times when the distance of the orbits of x and y differs at most by t, and let

Ux,y(t) be its limit superior. Then define the distribution function F (t) as the infimum of Fx,y(t)
over all x, y with Ux,y(s) = 1 for all s > 0. One calls a dynamical system distributional chaotic

if F (t) < 1 for some t > 0. In fact this one type of three non-equivalent types of distributional

chaos.

Now assume that T : [0, 1] → [0, 1] is a piecewise monotonic map on the interval, this means

there exists a finite partition Z of [0, 1] into finitely many pairwise disjoint open intervals satis-

fying
⋃

Z∈Z Z = [0, 1] such that T
∣∣
Z

is continuous and strictly monotonic for all Z ∈ Z . Note

that T need not be continuous at the endpoints of the intervals of monotonicity. These disconti-

nuities make it hard to work with the original definition of the distribution function. Therefore

an approximating distribution function G is defined. If T is continuous with htop(T ) > 0, and

B is a mixing basic set, then G and F coincide at all points where F is continuous from the

right (hence they differ at most at countably many points).

For a basic set B of a piecewise monotonic map T with htop(T ) > 0 the approximating distri-

bution function G is upper semi-continuous. Hence one obtains upper semi-continuity of F in

the case that T is continuous. In the continuous case this result was known, it has been proved

by Francisco Balibrea, Bert Schweizer, Abe Sklar and Jaroslav Smı́tal.
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