
Research digression:

Borsuk’s question

A purely geometric question

Rodrigo Silveira
Universitat Politècnica de Catalunya
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Animal Husbandry
(one of the first board games with 12-side dice)

The game ”Animal Breeding” was
created in occupied Warsaw in 1943. It
was invented by a thirty-eight-year-old,
unemployed professor of the University
of Warsaw, Karol Borsuk. After the
occupation of the capital, the Germans
immediately closed the professor’s
university, who from then on took up
various jobs to support himself and his
family. turned out to be a game he
invented and which the professor’s wife,
Zofia Borsukowa,
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Is it possible to divide C into d+ 1 pieces, each
with diameter smaller than 1?
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d ≈ 0.79 < 1

2 pieces are enough!
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We need (at least) one more piece

d ≈ 0.87

3 pieces are enough!

Borsuk’s question: are 3 pieces always enough?

Answer: Yes!
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Let C be a bounded set in R2 with diameter 1.

Is it possible to divide C into 3 pieces, each with
diameter smaller than 1?

Yes (first proof by Bonnesen and Fenchel, 1934)

1. Inscribe C into convex body of constant
width (equal to C’s diameter)

2. Inscribe B into hexagon

3. Divide hexagon into 3 pieces

√
3/2 ≈ 0.87

4. Apply same subdivision to C

≤ 0.87

Let C be a bounded set in R2 with diameter 1.
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• Since then, the minimum d has been improved: d = 946 (1994),
d = 561 (1997), d = 298 (2003), d = 65 (2014), d = 64 (2014).
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Any question?

Want to learn more?
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