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The dimensions of self-similar sets

By Wenxia L1 and Dongmei Xia0

(Received Oct. 14, 1996)

1. Introduction.

Let ¢, be similar contraction mappings in R? with ratios ¢;, 1 <i<n. Hu [5]
proved that there exists unique compact set F = R? such that

F= U 4:(F). (1)

Further dimyg F = dimg F = dimp F = s and F is an s-set where s is such that

S =1, @
i=1

if ¢;’s satisfy the open set condition, i.e. there is a bounded nonempty open set O such
that

Ql $,(0) = O (3)

with the left hand is disjoint union. Recently Sc [10] proved that F is an s-set here
S°y ¢ =1if and only if ¢,’s satisfy the open condition.
Now for & > 0 write

.Q(S) = {0‘ € S*|ca < eand Co|(|a|-1) > 8},

where S* = 2 {1,2,...,n} and ¢, = co1)Co) * Coqry fOr o= (0(1),0(2),...,0(k)) €
S*. And for g € S*, |g| denotes the length of ¢ and gk = (a(1),...,a(k)) for k < |a]|.
Let A = RY be a bounded open set with 4 > F. It is easy to see that coe < ¢, < ¢ for
any o € Q(¢) where ¢p = minj<;<,c;. We introduce nonnegative real numbers a(A4)
and f,(4) as follows

e=ma(U, o0 %(4))

aO(A) = Sup °‘|_1iﬂs-»0 1— =0 2, (4)
Zae[)(a) C;( Y
e ma (U ye e 9o(4)
= oefe) T'o
Bo(A4) = supq B|lim,.o ( s(1-5) ) =X 7, (5)
oeQ(e) Co

where ¢, = @y1) 0 $y2) 0+ © by for o = (0(1),0(2),...,0(k)) € S* and my(B) is the
Lebesgue measure of B < R“.
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