8-th Iberoamerican Mathematical Olympiad
Mexico City, Mexico, September 11-19, 1993

First Day — September 14

1. Letxy < xp < X3 < --- be all the palindromic natural numbers, and for egch
definey; = X1 — %. How many distinct primes belong to the 4ot | i € N}?
(Argentina)

2. Show that for any convex polygon of unit area, there exigtarallelogram of
area 2 containing the polygon. (Mexico)

3. Find all functionsf : N — N such that

() if x<y,thenf(x) < f(y)
(i) f(yf(x)) =x2f(xy) forall x,y € N. (Mexico)

Second Day — September 15

4. Letl be the incircle of an equilateral triangdBC. If D andE are points on the
sidesAB andAC, respectively, such th&iE is tangent td”, prove that

AD  AE
DB EC (Spain)

5. For any distinct point® andQ of the plane, we denota(PQ) the perpendicular
bisector of the segmeRQ. Let Sbe a finite subset of the plane, with more than
one element, which satisfies the following conditions:

(i) If PandQ are distinct points 0§, thenm(PQ) meetsS,

(i) If PLQ1, P.Q2 andP5Qs are three distinct segments with endpointSithen
no point ofSbelongs simultaneously to the three lima@,Q1 ), m(PQz), m(PsQz3).
(Mexico)

6. Two nonnegative integeesandb arefriendsif the decimal expression @+ b
is formed only by 0’'s and 1's. Suppose thatand B are two infinite sets of
nonnegative integers such thais the set of all numbers which are friends of all
the elements oA, Ais the set of all numbers which are friends of all the elements
of B. Show that one of the sefs§ B contains infinitely many pairs of numbers
X,ywith x—y=1. (Argentina)
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