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Leta,b,c = 0,ab + bc + ca = 1. Maximize the following expression :
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P_a+2ab+3+b+2bc+3+c+2ca+3

Proposed by Phan Ngoc Chau-Vietnam
Solution by Mohamed Amine Ben Ajiba-Tanger-Morocco

We will prove that the maximum value of P is g .We have:
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& a+ b+ c+3(ab? + bc? + ca?) +Tabc+ ?abc(a+ b+c) +?(abc)2 >4 (1)

By AM — GM inequality, we have
16ab? + a(2 — ¢)? > 8ab(2 — ¢).
Adding this inequality with its similar ones, we obtain
16(ab? + bc? + ca?) + 4(a + b + ¢) + (ac® + ba® + cb?) + 24abc > 20

& 15(ab? + bc? + ca®) + (a+ b + ¢)(ab + bc + ca) + 4(a+ b + ¢) + 21abc > 20
21
& a+ b+ c+ 3(ab? +bc2+ca2)+?ab024.
So the inequality (1) is true and the proof is complete.
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The maximum value of P is 71 achieved at (a,b,c) € {(Z’E’ 0) , (0, 2, E) , (E' 0, 2)}



