11-th Canadian Mathematical Olympiad 1979

1. Leta,A1,Az,b be an arithmetic progression aads;, G,,b be a geometric pro-
gression, whera,b > 0. Show that\;A; > G1Gy.

2. Itis known that the sum of angles of a triangle is constBnbve, however, that
the sum of dihedral angles of a tetrahedron is not constant.

3. Letl<a< b<c<d< ebeintegers. Ifmn] denotes the lcm af,n, prove

that
1 n 1 n 1 n 1 <1_5
[ab]  [b,c [cd] [d,e " 16

4. A dog standing at the center of a circular arena sees atrabtiie wall. The
rabbit runs around the wall and the dog pursues it along auenpath which is
determined by running at the same speed and staying on tfe lind joining
the center of the arena and the rabbit. Show that the dogatesrthe rabbit just
as it reaches a poiont one-quarter of the way around the arena

5. A walk consists of a sequence of steps of length 1 in dwastnorth, south,
east or west. A walk iself-avoiding if it never passes through the same point
twice. Letf(n) denote the number afstep self-avoiding walks which begin at
the origin. Computd (n) for n= 1,2 3,4 and show that for alh,

"< f(n)<4-3"1L
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