Solutia problemei 1, Clasa a Vlll-a
Etapa 5, Editia a IX-a
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Problema 1. Fie n un numar natural nenul gi p un numar prim impar
astfel incat n|p — 1 si p|n® — 1. Demonstrati ca 4p — 3 este patrat perfect.

Solutie: Evident,n —1<p=(n—1;p) = 1.

Cum pln® — 1= (n—1)(n® + n+ 1), obtinem c& p|n? +n + 1.

Vom demonstra ca p = n? +n + 1.

Fie p —1 = gn. Daca n < /p, atunci p < n?+n+1 < 2p, de unde
p=n?+n+1.

Daca n > /p, atunci ¢ < y/p. Prin urmare
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pln*+n+1= 5

Numaératorul ultimei fractii este congruent cu (—1)% — ¢ + ¢* modulo p.
Deoarece (p;q) = 1, obtinem ca pl¢> —¢+1. Dar ¢* —q¢+1<p—q+1<p,
contradictie.

Asadar p =n?+n+1, de unde 4p — 3 = (2n + 1)2
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