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DIMENSION & MEASURE

For each problem, you should explain/show work for your answer if it isn’t immediately obvious (erring on the side of explaining more, not less, if you aren’t sure). A picture is valuable; draw it!

For each of the following problems, verify that the Hausdorff dimension is the same as the topological dimension, implying that X is not a fractal. Give both the Hausdorff and Lebesgue measure (they’re not always the same!).

1.
X = [1, 2] ( [3, 5]

2.
X = { (1, 2), (2, -3) }

3.
X = a cube with side length 3

For each of the following problems, verify that the Hausdorff dimension exceeds the topological dimension, thus proving that the sets are fractal. Give the Hausdorff measure and compute the self-similarity dimension and compare it to the Hausdorff dimension.

4.
X is a Cantor set constructed as follows. Start with the interval A0 = [0, 5]. At each step, remove the 2nd and 4th open fifths of the interval. So,



A1 = [0, 1] ( [2, 3] ( [4, 5]



A2 = [0, 1/5] ( [2/5, 3/5] ( [4/5, 1] ( … ( [24/5, 5]


and so on.

5.
X is a Sierpinski triangle where the generating triangle is equilateral with side length 1.
















































