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If a,b,c € R and a? + b? + ¢? < 2, then prove that :
2024ca — ab — bc = —2024

Proposed by Nguyen Hung Cuong-Vietnam
Solution by Soumava Chakraborty-Kolkata-India

2 2 a?+b?% +c?

2024ca + 2024 — ab — bc >
2024ca + 1012(a? + b? + c?) —b(c+ a) =
1012(c? + a? + 2ca) — b(c + a) + 1012b% = 1012(c + a)? — b(c + a) + 1012b?

~o(* 1012(c + a)? — b(c + a) + 1012b? is a quadratic polynomial in "b”or "c + a”
- with discriminant = (1 — 4.10122)(c + a)? or (1 — 4.10122)b%? < 0

with equality forb=c+a =0 . 2024ca — ab —bc > -2024Va,b,ce R

la2 +b2+¢2<2”="iff(a=1,b=0,c=-1)or(a=—-1b=0,c=1) (QED)



