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1 Letn > 2be apositiveinteger and denote by S,, the set of all permutations of the set {1,2,...,n}.
For o € S,, define /(o) to be <m1n |o(i+ 1) — o(i)|. Determine m%xl(a).
loASIor

2 Let ABCD be an inscribed quadrilateral and let £ be the midpoint of the diagonal BD. Let
I'1,T'9,T'3,T'4 be the circumcircles of triangles AEB, BEC, CED and DE A respectively. Prove
that if I'y is tangent to the line C'D, then T'y, T'5, I'3 are tangent to the lines BC, AB, AD respec-
tively.

3 For each positive integer n, define f(n) as the exponent of the 2 in the decomposition in prime
factors of the number n!. Prove that the equation n — f(n) = a has infinitely many solutions
for any positive integer a.

4 Let a,n be positive integers such that a« > (n — 1)!. Prove that there exist n distinct prime
numbers py,...,p, sothat p;la+i,foralli =1,... n
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