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Problem A (proposed by Arthur Bik)
Let
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be a matrix not equal to the identity matrix. Prove: if the vector
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exists, then A is a rotation using this vector as axis.

Problem B (proposed by Onno Berrevoets)

1. Let k€7~ and let X c 27 be a subset such that for all distinct 4,B€ X we have

#(ANB) <k. Prove that X is countable.

2. Does there exist an uncountable set X c 27 such that for all distinct 4,B € X we have

#(ANDB) < oo?

Problem C (proposed by Onno Berrevoets)

Let 4:R? — R be a continuous function such that for every z,y,z € R we have
1. Alz,y) = A(y,z),

2. 2 <y=Azy) €z,

3. AlA(z,y),2) = Alz,Aly,2)),

4. A is not the max and not the min function.

Prove that there exists an a € R such that for all z € R we have A(z,a) = a.



