Dimension of overlapping random Cantor sets

Abstract

Using a similar ranc?om process to the one Yvhich yields t-he I\/Ia-ndelbrot percolation rsets, we For a deterministic IFS of the form: y A, is the percolation on the cylinders of the IFS {z/2,2/2+ 1,2/2 + 3}, the projection of
c?nhdeflne overlapping Mandelbrot percolation sets. We investigate the Hausdorff dimension S _ {Sz(x) B % n tz} LeN teq the random right-angled Sierpiriski carpet (S,). See L.
of these sets. i—1

we can associate a set of non-negative matrices B := {By, ..., By _1}.
The subadditive pressure corresponding to the non-negative matrices 5 is defined as

Random sets on |FSs.

Fix a self-similar IFS S = {S;}, on the line and a compact interval I with S;(I) C I for all

i. For a parameter p € (0, 1], we run a percolation process on the cylinders: at the first level, P(t) = lim ilog Z 1Byl
each S;(I) is retained independently with probability p; inside every retained cylinder, we  n—ooon -

1/3 e_Pl(l)

2/ 3 Leb(A,) >0 Int(A,) # 0 a.s. *
dim S, = 1 Intd, =0 a.s. - NN

) The parameter intervals and phase transitions as we vary p.
0e{0,....L—1}7

repeat the process on its M subcylinders, and so on. The random attractor A\, is the limit set - _ _ _ _
the limit exists for all ¢ € R. By [5, 6] P(t) is continuously differentiable & convex for ¢t > 0. :

of the surviving cylinders.

The Lyapunov exponent )\ corresponding to the non-negative matrices B is the constant
Known results: Hausdorff dimension of some percolation self-similar sets. satisfying

SZ<QZ> = (ZU—Fti)/L, 2< LeN,t e {O,...,L— 1} 52(513) — (:z:+tz-)/L, t; € Q.

for almost every 6 € {0,..., L — 1} with respect to the uniform measure.
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Theorem [O.—Simon].

Consider the randomized IFS S, with attractor A, and the associated set of matrices
B=1{By,...,B;_1}. We assume, that

. each matrix has a positive element in every row and column,
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See C.g8. []‘] SEEC [2,3] . by [4] For the Value Se€ The results hold for a more general random model based on labelled Galton-Watson trees.
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