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WISCONSIN MATHEMATICS SCIENCE & ENGINEERING TALENT SEARCH

PROBLEM SET II (1994-95) NOVEMBER 1994

1. Supposea0, a1, a2, . . . , an are positive real numbers satisfyingai an−i = 1 for all i =
0, 1, 2, . . . , n. If k is any integer, compute the sum
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2. Assume that∠AO B is a right angle. Find a formula for the
area of4AO D in terms of the lengthsO A = a, O B = b,
OC = c, O D = d, andBC = x.

3. Let x andy be positive real numbers satisfying the inequality
x3 + y3 ≤ x − y. Prove thatx2 + y2 ≤ 1.

4. To each nonnegative integern, we associate a new integer
f (n). Suppose thatf (0) = 0, f (1) = 1, and that forn ≥ 2
we have f (n) − 2 f (n − 1) + f (n − 2) = (−1)n(2n − 4).
Describef (n) in terms ofn.

5. Let us define a process which replaces each 4-tuple of nonzero real numberst = (a, b, c, d)

by a new 4-tuplet ′ = (a′, b′, c′, d′) wherea′ = ab, b′ = bc, c′ = cd, andd′ = da. Suppose
we start with a 4-tuple and apply this process again and again. Show that if we ever return to
the original 4-tuple, then we must have started with(1, 1, 1, 1).

You are invited to submit a solution even if you get just one problem
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