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Animal Husbandry
(one of the first board games with 12-side dice)
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Let C' be a bounded set in R? with diameter 1.

diameter d(C): supremum of Euclidean
distance between any two points in C

Karol Borsuk

Is it possible to divide C into d + 1 pieces, each (Warsaw, 1905-1982)
with diameter smaller than 17
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We need (at least) one more piece

3 pleces are enough!

Borsuk's question: are 3 pieces always enough?
Answer: Yes!
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Borsuk's question, for d > 3

Let C be a bounded set in R? with diameter 1.
s it possible to divide C into d + 1 pieces, each \
with diameter smaller than 17

Yes In many situations, for instance:

e For any C, if d =3 (Eggleston, 1955)
e For any d, if C' compact, convex with smooth boundary (Hadwiger, 1946)

e For any d, if C' compact, convex, centrally symmetric (Rissling, 1971)

e Proved false in general! (Kahn and Kalai, 1993)
e More precisely, proved false for d = 1325 and all d > 2014

e Since then, the minimum d has been improved: d = 946 (1994),
d = 561 (1997), d = 298 (2003), d = 65 (2014), d = 64 (2014).



Any question?

Want to learn more?

e J. Kahn and G. Kalai, A counterexample to Borsuk's conjecture, Bull. Amer.
Math. Soc. (N.S.), 29 (1993), 60—62. https://arxiv.org/abs/math /9307229

e Zong, C. Borsuk's partition conjecture. Jpn. J. Math. 16, 185-201 (2021).
https://doi.org/10.1007 /s11537-021-2007-7



