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Problem 1 For each positiye integer n let A,, be the n x n matrix such that its a;;
entry is equal to (“;.1_‘12) forall 1 < i,j < n. Find the determinant of A,,.

Problem 2 A set A C Zis "padre” if whenever z,y € A with 2 < y then also 2y — = € A. Prove that if
Ais"padre”,0,a,b € Awith0 < a <bandd = g.c.d(a,b) then

a+b—3d,a+b—2d€ A

Problem 3 Let a, b, ¢, the lengths of the sides of a triangle. Prove that

(3a+b)(3b+ a) (3b+ ¢)(3c+ b) (3¢ +a)(3a+¢) -
(2a+¢)(2b+¢) (2b+a)(2¢ + a) (2c+b)(2a+b) —

Problem 4 Let f(z) = “22) Find

Problem 5 Let D = {0,1,...,9}. Adirection function for D is a function f : D x D — {0, 1}.
Areal r € [0,1] is compatible with f if it can be written in the form

b
~ 10
with d; € D and f(d;,dj;+1) = 1 for every positive integer j.

Determine the least integer k& such that for any direction fuction f, if there are & compatible
reals with f then there are infinite reals compatible with f.

Problem 6 Letn > 2 and p(z) = 2" + a,_12" ! + --- + a1z + a¢ a polynomial with real coefficients.
Show that if there exists a positive integer k such that (x — 1)**+! divides p(z) then

n—1 kz
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