27-th Canadian Mathematical Olympiad 1995

1. Letf(x) = 9Xi+3 Evaluate the sum

f i +f i 4.4 f %
1996 1996 1996/

2. Leta,b,c be positive real numbers. Prove that

a?hPct > (abc) 3.

3. We call a non-convex quadrilateral without self-intetgens aboomerang. Sup-
pose that the interior of a convexgonC is decomposed into the union gf
guadrilaterals with disjoint interiordy of which are boomerangs. Show that

s—2
>pb+ —.

4. Letn> 0 andk > 0 be given integers. Show that the equation
A4 = Y2
has infinitely many solutions in positive integersandy.

5. Suppose thatis a real parameter with@Q u < 1. Define

0 if0<x<u,
f(x) =

1-— (\/E(+ w(l—u)(l—x))2 if u<x<1,

and define the sequenog recursively byu; = f(1) andu, = f(up_1) for all
n> 1. Show that there exists a positive integéor which u, = 0.
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