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1. If α,β ,γ are the roots ofx3− x−1= 0, compute

1+ α
1−α

+
1+ β
1−β

+
1+ γ
1− γ

.

2. Find all real solutions to the following system of equations:

4x2

1+4x2 = y,
4y2

1+4y2 = z,
4z2

1+4z2 = x.

3. Let f (n) denote the number of permutationsa1,a2, . . . ,an of 1,2, . . . ,n such that

(i) a1 = 1;

(ii) |ai −ai+1| ≤ 2 for i = 1, . . . ,n−1.

Determine whetherf (1996) is divisible by 3.

4. LetABC be an isosceles triangle withAB = AC, and let the bisector of∠B meet
AC at D. Suppose thatBC = BD+ AD. Determine∠A.

5. Letr1,r2, . . . ,rm be positive rational numbers with the sum 1. Define the function

f by f (n) = n−
m

∑
k=1

[rkn] for eachn ∈ N. Determine the minimum and maximum

values off (n).
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