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Motivation

Are there any
deterministic, self-similar set

on the line
with

positive Lebesgue measure but
empty interior?
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There is a
random deterministic,

self-similar set on the line
with

positive Lebesgue measure but
empty interior.
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Construction of the random Menger sponge

Choose 0 ≤ p ≤ 1.

Take a biased coin such that

P( )= p and P( )= 1− p.
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Construction of the random Menger sponge

I Unit cube.
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Construction of the random Menger sponge

I Unit cube.

II Division into 33 congruent
cubes.
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Construction of the random Menger sponge

I Unit cube.

II Division into 33 congruent
cubes.

III Deletion.
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Construction of the random Menger sponge

I Unit cube.

II Division into 33 congruent
cubes.

III Deletion.

IV Toss the coin for each
independently.
Heads → retain.
Tails → discard.
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we do not have any retained
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Projection of the random Menger sponge

Choose p from the interval
(0.1514 . . . , 0.16 . . . )

project it to the space diagonal
of the unit cube.

→ random, self-similar set on the
line, with

positive Lebesgue measure almost
surely conditioned on
non-extinction and

empty interior almost surely.
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Parameter intervals

0.15 < B ≤ 0.1514 . . .
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Thank you for your attention!
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