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Problem 1 (<5min)

Let T (for trivial) be a polynomial with integer coefficients, and 13 distinct integer roots.
Show that Vz € Z, |T'(z)| > 2 x 3% or T'(z) = 0

Problem 2 (<20min)

Let m,n € N*, we give f(z) =1+ 2+ 22 + ... + 21
Show that f(z) divides f(z™") — n

Problem 3 (<20min)

Show that there exists an infinite number of polynomials P with integer coefficients, such that:
VYn € N* 1331 divides P(n) 4+ 127,

Problem 4 (<30min)

Let m € N. Find a polynomial Q such that:
Ve eZ,Q(z) =a™ + Zzzol arx® with ay, € Z, (Vk) and verifies 1995|Q(z), (V)

Problem 5 (<60min)

The infinite sequence ag, a, as... of (not necessarily different) integers has the following properties:
0 < a; < i for all integers i > 0 and Cy° + C{* + ... + C¢* = 2F for all integers k > 0.
Prove that for all N > 0,37 > 0 with a; = N.
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