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Problem 1. Let a, b, c be real numbers such that

a2 − bc = b2 − ca = c2 − ab = 2.

Determine the value of
ab+ bc+ ca

and find at least one triplet (a, b, c) that satisfies these conditions.
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Problem 2. Let a, b, c be positive integers greater than 1 such that

p = ab+ bc+ ac

is prime.
A) Prove that the numbers a2, b2, c2 have pairwise different reminders when divided
by p.
B) Prove that the numbers a3, b3, c3 have pairwise different reminders when divided
by p.
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Problem 3. Let ABC be an acute triangle. Tangents to the circumscribed circle
of triangle ABC at points B and C intersect at point T . Let D and E be the feet
of the perpendiculars from T onto AB and AC and let M be the midpoint of BC.
A) Prove that M is the orthocenter of triangle ADE.
B) Prove that lines TM passes through the midpoint of DE.
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Problem 4. For a given group of people, for each pair of its members we assume
that they either know each other or they do not know each other. (If A knows B,
then B also knows A.)
• About a person, we say that he/she is social if he/she knows at least 20 other
members and at least two of those know each other.
• About a person, we say that he/she is shy if there are at least 20 other members
that he/she doesn’t know and at least two of them do not know each other.

Find the maximal number of people in that group, if we know that the group
doesn’t have any social or shy persons.
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