31-st Canadian Mathematical Olympiad 1999

1. Solve the equationd — 40[x] +51= 0 in real numbers.

2. LetABC be an equilateral triangle of altitude 1. A circle with ragliland center
on the same side &B asC rolls along the segme®B. Prove that the arc of the
circle that is inside the triangle always has the same length

3. Determine all positive integerswith the property thah = d(n)?, whered(n)
denotes the number of positive divisorsof

4. Letay,ay,...,ag be eight distinct integers frofil, 2,...,17}. Show that there
is an integek > 0 such that the equatiam — a; = k has at least three different
solutions. Also, find seven distinct integexs ..., a7 from {1,2,...,17} such
that the equation; — aj = k has at most two distinct solutions for aky- 0.

5. Letx,y,z be non-negative real numbers satisfyingy+z= 1. Prove the in-
equality

4
2 Ax< —
X2y +y?z+ X< =,

and find when equality occurs.

The IMO Compendium Group,
D. Djukic, V. Jankovic, I. Mati¢, N. Petrovit
www.imomath.com

www.imomath.com



