
Ma4, Introduction to Mathematical Chaos

Spring 2006

HOMEWORK # 5

Due Tuesday May 9, 2:30pm, 2006.

Let Γ be a set of points x ∈ [0, 1] that have a decimal representation x = 0.x1x2 . . . xn . . .
that contains only digits 0 and 9.

1) (10) Prove that Γ is a Cantor set. What is dimHΓ?

2) (10) Prove that Γ− Γ is a Cantor set. What is dimH(Γ− Γ)?

3) (10) Consider the following contractions S1, S2, S3 on R:
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Describe the unique compact set F such that F = S1(F ) ∪ S2(F ) ∪ S3(F ) and find
its Hausdorff dimension.

4) (10) Can a fractal that is totally disconnected have a Hausdorff dimension larger
than 1?

5) (10) Compute the area of the Koch snowflake. What is the Hausdorff dimension
of its boundary?
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