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Abstract

In [1] It was noted that, in the Smale horseshoe, the degrsgeithing and folding was fixed. However,
as also noted in [2,3,4] there is no reason to require streg@md folding to be only have a fixed value.
In this is paper, we will explore how the dynamics of the H&MD vary with the duration of stretching
and folding by varying the "step size” parameter in the IDltd Hénon map over a range of 0.00001
to 1. Additionally, the Hénon ID provides an entirely difat view of the transition to chaos from the
traditional period doubling route. Through the increaséhimduration of stretching and folding, what
the analysis shows is, that in place of period doubling, stegphic transitions occur that may more
accurately represent what we see in nature.
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1 Introduction

There is little doubt that stretching and folding is the ®behind complex dynam-
ics [1]. However, in contrast to its first use in proving a vdifficult mathematical
theorem, stretching and folding in the natural world needagouniform [2,3,4]. It
may occur in very small increments such as occurs in physicsvery large incre-
ments such as occurs in weather. The amount or durationat€lsing and folding
need not be equal either. This is also illustrated by weathgeneral, by recogniz-
ing that the duration and combination of stretching andifgdirives complexity,
it may be possible to improve our ability to predict complgxadmics generally.

In this paper we examine the Hénon ID in which stretching foiding will be
equal and represented by the ID paramétednequal stretching and folding will
be treated in a later paper.

The point of this paper is to introduce the concept of usingtshing and folding
in varying durations to obtain a wider range of dynamics andrtderstand how
dynamics can evolve as stretching and folding varies orvegol This is partic-
ularly important for natural (weather, geology, biologig)esystems and human



