3-rd Nordic Mathematical Contest

April 10, 1989

1. Define the polynomidaP with the least possible degree which satisfies the fol-
lowing conditions:

(a) All coefficients ofP are integers,
(b) Allroots of P are integers,

() P(0) =1,

(d) P(3) =128.

2. Three faces of a tetrahedron each have a right angle inettiexawvhere these
faces meet. Areas of these three facesfafg@andC. Count the total area of the
tetrahedron.

3. LetSbe a group of all such values in the interjaall, 1], which have the property
that for the seriegg, X1, Xz, ..., defined by equationg =t, X1 = 2xﬁ —1, there
exists a positive integeM such thatx, = 1 for eachn > N. Prove that there are
infinitely many values in the group

4. For which positive integers does the following holdaifay, . .., a, are positive
integers a, < n for eachk andyj_; = 2n, then it is always possible to choose

a,,ai,,...,d; sothatindexes, ip,...,ij are differentnumbers a@izlaik =n?
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