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Exercise 1 Let R be a necklace that contains s different stones each appearing a multiple
of k times. Let cuts(s, k) be the minimum number n € N that one can cut R into and then
partition the resultant pieces into k sets such that for i € [s]| stone; appears the same number
of times in each of the k sets. In class we showed that cuts(s,2) = s. Prove the following

statement:
If cuts(s, ki) = s(ny — 1) and cuts(s, ke) = s(ky — 1) then, cuts(s, kiks) = s(kiky — 1).

Exercise 2 Let C,Cs,...,Cy be a partition of the interval [0, kn] into k& measurable sets
such that the Lebesgue measure of C;, denoted by u(C;), equals 1 for i € [k]. Prove that
one can partition the interval [0, kn] into k sub-intervals Iy, ..., I; and then partition the
subintervals into two sets Z;, Z, such that for i € [k] the following holds:

douINC)=> uINC)=1/2.

Ie, 1€l

Exercise 3 For d > 2 and a set of points P in R? let Up be the unit distance graph with
vertex set P. Let ep = |E(U,)| and define u(d, n) by

u(d,n) == chcll:é%\:n ep.

Show that for d > 4,

u(d,n) > %(1 — >n2+0(n2).
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Exercise 4 Let G be an n-vertex unit graph in R™.

(a) Show that G does not span the complete (|d/2] + 1)-partite graph K33 3

(b) Deduce that u(d,n) < %(1 — m) n? 4+ o(n?).
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