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We discuss a 3-adic generalization of a question of Erdös on the ternary digits of powers of 2. Let Σ3,2 be the 3-adic

Cantor set consisting of all 3-adic integers whose expansions omit the digit 2. The exceptional set E(Z3) ⊂ Z3 consists

of all 3-adic integers λ such that, for infinitely many n, 2nλ is in Σ3,2. It is known that the exceptional set has Hausdorff

dimension at most 1
2
, and it has been conjectured that it has Hausdorff dimension 0. We attempt to bound the Hausdorff

dimension of E(Z3) by studying finite intersections of multiplicative translates Σ3,2 ∩ 1
M1

Σ3,2 ∩ · · · ∩ 1
Mn

Σ3,2 for integers

1 < M1 < · · · < Mn, and give a method to compute the Hausdorff dimensions of such intersections by first describing

them as the one-sided infinite walks in a finite automaton initiating from a distinguished vertex. We obtain an improved

upper bound on the Hausdorff dimension of E(Z3). (Received December 22, 2014)
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