4-th Asian—Pacific Mathematical Olympiad 1992

1. A triangle with sides, b,c is given. If its semiperimeter is denoted bywe
construct a triangle with sides— a, s— b, ands—c. This process is repeated
until a triangle can no longer be constructed with the sidgtles given. For
which original triangles can this process be repeated initielfy?

2. In a circleC with centerO and radiug, let Cy, C, be two circles with centers
01, O, and radiiry, rp respectively, so that each cirdlgis internally tangent to
C atA and so tha€,, C, are externally tangent to each othePaProve that the
three lineOA, O1A,, andO,A; are concurrent.

3. Letn > 3 be an integer. We select three numbers from the{$e2,...,n}.
Using each of these three numbers only once and using additioltiplication,
and parenthesis, let us form all possible combinations.

(a) Show that if all three selected numbers are greatentfi2rthen the values
of these combinations are all distinct.

(b) Letp < /nbe aprime number. Show that the number of ways of choosing
three numbers so that the smallest ong@ &nd the values of the combi-
nations are not all distinct is precisely the number of pasitlivisors of
p—1.

4. Determine all pairgh, s) of positive integers with the following property:
If one drawsh horizontal lines and anothstines which satisfy

(i) they are not horizontal,
(ii) no two of them are parallel, and
(iii) no three of theh+ slines are concurrent,

then the number of regions formed by théseslines is 1992.

5. Find a sequence of maximal length consisting of non-zgegers in which the
sum of any seven consecutive terms is positive and that ofl@wgn consecutive
terms is negative.
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