Problems for Math Match 2019 with solutions

1. Let > 3bea positive integer. Equilateral triangle ABC is divided into 2 smaller congruent
equilateral triangles (with sides parallel to its sides). Let  be the number of rhombuses that



5.

You have a cake in a shape of a circumscribed -polygon (a convex polygon that contains an
inscribed circle). How would you divide the cake equally among five people so that each
person receives the same amount of icing?

Solution:

Mark 5 points on the edges of the cake so that the distance between
the consecutive points measured along the perimeter is % of the

perimeter. Make cuts from the centre of the circle to the points marked
on the edges.

101 wise men stand in a circle. Each of them either thinks that the Earth orbits Jupiter or that
Jupiter orbits the Earth. Once a minute, all the wise men express their opinion at the same
time. Right after that, every wise man who stands between two people with a different opinion
from him changes his opinion himself. The rest do not change. Prove that at one point they
will all stop changing opinions. After what time we can guarantee that the wise man will no
longer change their opinion.

Solution:

If the opinionsare and , the circle consists of a concatenation of strings of the form
.,and ...



