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1 Let P be a point in the plane. Suppose that P is inside (or on) each of 6 circles ω1, ω2, ..., ω6 inthe plane. Prove that there exist distinct i and j so that the center of circle ωi is inside (or on)circle ωj .
2 Let d(n) be the number of positive divisors of a positive integer n. LetN be the set of all positiveintegers. Say that a function F from N to N is divisor-respecting if d(F (mn)) = d(F (m))d(F (n))for all positive integers m and n, and d(F (n)) ≤ d(n) for all positive integers n. Find all divisor-respecting functions. Justify your answer.
3 There is a wooden 3 × 3 × 3 cube and 18 rectangular 3 × 1 paper strips. Each strip has twodotted lines dividing it into three unit squares. The full surface of the cube is covered with thegiven strips, flat or bent. Each flat strip is on one face of the cube. Each bent strip (bent at oneof its dotted lines) is on two adjacent faces of the cube. What is the greatest possible numberof bent strips? Justify your answer.
4 For all integers x and y, let ax,y be a real number. Suppose that a0,0 = 0. Suppose that only afinite number of the ax,y are nonzero. Prove that
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