2000 Problem Solving Session I
Problem 1. Let x, y, z be real numbers such that 
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Problem 2. (1990 Chinese National Contest II) Diagonals AC and BD of a cyclic quadrilateral ABCD intersects at P. Let the circumcenters of ABCD, ABP, BCP, CDP and DAP be 
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Problem 3. (1950 Eötvös-Kürschák Math Competition) On a certain day, a number of readers visited a library. Each went only once. Among any three readers, at least two of them met at the library on that day. Prove that there were two particular instants such that each reader was in the library at one of the two instants.

Problem 4. (1957 Tinjian City Contest) For a tetrahedron ABCD, if 
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Problem 5. (1974 Eötvös-Kürschák Math Competition) There is a blackboard at the entrance and there is another one at the exit of a library. Everybody entering or leaving the library is required to write on the corresponding blackboard the number of persons (including themselves) in the library. At one moment, at most one person enters or leaves the library (not both). Prove that during a whole day, exactly the same numbers are written on both blackboards, not necessarily in the same order.

Problem 6. (1990 Chinese team selection test) Let N be the set of positive integers and 
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. Show that there are positive integers p and k such that 
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 if and only if k is a multiple of p.

Problem 7. (1990 Chinese team selection test) Two external common tangents are drawn to two nonintersecting circles with centers 
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Problem 8. (1990 Chinese team selection test) Every integer is given one of 100 colors so that all 100 colors are used. For intervals 
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 having integer endpoints and same lengths, if a, c have same color and b, d have same color, then the intervals are colored the same way, which means 
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. Prove that –1990 and 1990 have different colors.
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