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Leta, b, c € [0,2023]. Find the max and min value of the expression :

P=a®+ b3+ c-2024abc

Proposed by Nguyen Van Canh-Vietnam
Solution by Mohamed Amine Ben Ajiba-Tanger-Morocco
By AM — GM inequality, we have
P > 3abc — 2024abc = —2021abc > —2021.20233,
then the min value of Pis — 2021.20233 reachedata =b = c = 2023.
Now, let f(a) = P,we have f''(a) = 6a = 0, then f is convex on [0,2023],and
P < max{f(0), £(2023)} = max{b® + ¢3,2023% + b® + ¢ — 2024.2023bc}.
Also,we have b3 + ¢3 < 2.20233,and if g(b) = 20233 + b3 + ¢3 — 2024.2023bc,
then g is convex on [0,2023],and g(b) < max{g(O),qugOZS)}
c<

= max{20233 + ¢3,2.20233 + 3 — 2024.2023%¢c} < 2.20233,

then the maxvalue of P is 2.20233, reached ata = b = 2023,¢ = 0 and permutations.



