ROMANIAN MATHEMATICAL MAGALZINE

Mr. Bin entered the problem as follows :"

Leta,b,c = 0 such thata + b + ¢ = 3. Prove that :

2023 2023 2023

az0z4 + b0z + c2024 + 15 > (6 — 3v3)(ab + be + ca) + 93

in the Al chat software, but the software could not solve it.
And you ? Let's solve this puzzle !

Proposed by Nguyen Van Canh-Vietnam
Solution by Soumava Chakraborty-Kolkata-India

Case 1|Exactly 2 variables = 0 and WLOG we may assume b =c =0
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(a = 3) and then : LHS — RHS = 3202¢ + 15— 9vV3 > V3 + 15— 9V3 > 0
Exactly 1 variable = 0 and WLOG we may assume a = 0 (b + ¢ = 3)

and then : LHS — RHS = 202‘*,b.b.b .b.1+ 2024/c.c.c...c.1 + 15
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va+b+c=3
[Case 3]a,b,c > 0 and then : LHS — RHS = 2 fg.a.a..a.1
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. az02¢ + b202¢ + c202¢ + 15 > (6 — 3V3)(ab + bc + ca) + 9V3
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- combining all cases, azo2+ + b2024 + c2024 + 15
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