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The Hausdorff dimension of deformed self-similar sets
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ABSTRACT. We define deformed self-similar sets which are generated by a sequence of
similar contraction mappings {4, : ¢ € S*} on RY, ¢, having its contraction ratio r,, and
calculate thier Hausdorff dimension.

1. Introduction

Hutchinson [4] proved that there exists a unique compact set F = R
such that F =], ¢;(F) for any given finite set {¢,};, of similarities in R?
with ratio r;, 1 <i <n. He also showed that dimy F' = dimg F =dim, F =
and Y7, rf = 1if {¢;};_, satisfies the open set condition, that is, there exists a
bounded non-empty open set O such that | ), ¢;(0) = O and ¢,(0) N $;(0) =0
if i#j.

Recently, S. Ikeda [5] defined the loosely self-similar set F' which is gen-
erated by a sequence of mappings {¢;,, ; } (ij€{1,2,...,n}), ¢, ; having its
contraction ratio r;,, and showed that dimy F =s and > rf =1if {¢;; ;}
satisfies the disjoint condition.

In this paper, we will generalize loosely self-similar sets [5] and perturbed
Cantor sets [1]. The construction is as follows.

Fix m > 2, write S; = {1,2,...,m}* and $* = Ui, Sk. Consider a se-
quence of similar contraction mappings {¢, : o € S*} on R%. Suppose that each
¢, has a contraction ratio r,, that is, |¢,(x) — ¢,(»)| = r4|x — y| for any x, y € RY,
where | - | is the Euclidean norm. We further assume there exists 0 < o, f < 1
such that o < r, < f§ for any o € S* and there exists a bounded open set ¥ < RY
such that

(1) ¢,(V)<=V for any o€ S*

(2) ¢i1i2...ik,1ik(V) N ¢i1ig...ik,1ik;(V) = 0’ I # "1;-

It is obvious that there exists a non-empty compact set X < J such that
the properties (1) and (2) are satisfied when V is replaced by X.
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