4-th Mediterranean Mathematical Competition 2001

1. LetP andQ be points on a circl&. A chordAC of k passes through the midpoint
M of PQ. Consider a trapezoidBCD inscribed ink with AB || CD. Prove that
the intersection poink of AD andBC depends only ok andP, Q.

2. Find al integers for which the polynomiap(x) = x°> — nx —n— 2 can be repre-
sented as a product of two non-constant polynomials wigtgieit coefficients.

3. Show that there exists a positive intefjfesuch that the decimal representation
of 2000V starts with the digits 200120012001.

4. Let.¥ be the set of points inside a given equilateral triam§BE with side 1
or on its boundary. For anyl € .7, ay,bu,cv denote the distances frol to
BC,CA, AB, respectively. Define

f(M) = a3 (bv — cm) + by (cm — am) + ¢y (am — bw).

(a) Describe the s€tM € . | f(M) > 0} geometrically.

(b) Find the minimum and maximum values ©fM) as well as the points in
which these are attained.
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