
 
 

If 𝒂, 𝒃, 𝒄 ∈ [𝟎, 𝟏] then find: 

𝒎𝒊𝒏𝛀, 𝒎𝒂𝒙𝛀, 𝛀 = 𝒂𝟐 + 𝒃𝟐 + 𝒄𝟐 − 𝒂𝒃𝒄 
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Let be 𝒇: [𝟎, 𝟏]𝑿[𝟎, 𝟏]𝑿[𝟎, 𝟏] → ℝ, 𝒇(𝒙, 𝒚, 𝒛) = 𝒙𝟐 + 𝒚𝟐 + 𝒛𝟐 − 𝒙𝒚𝒛 
 

𝒇𝒙𝒙
′′ = 𝟐 > 𝟎, 𝒇𝒚𝒚

′′ = 𝟐 > 𝟎, 𝒇𝒛𝒛
′′ = 𝟐 > 𝟎 

 
f convex in each variable on [𝟎, 𝟏]𝑿[𝟎, 𝟏]𝑿[𝟎, 𝟏] −compact. 

 
By Gireaux’s theorem 𝒇 −has a minimum and a maximum value in one of the points:  

(𝟎, 𝟎, 𝟎), (𝟏, 𝟎, 𝟎), (𝟎, 𝟏, 𝟎), (𝟎, 𝟎, 𝟏), (𝟏, 𝟏, 𝟎), (𝟏, 𝟎, 𝟏), (𝟎, 𝟏, 𝟏), (𝟏, 𝟏, 𝟏) 
 

𝒇(𝟎, 𝟎, 𝟎) = 𝟎, 𝒇(𝟏, 𝟎, 𝟎) = 𝒇(𝟎, 𝟏, 𝟎) = 𝒇(𝟎, 𝟎, 𝟏) = 𝟏, 
𝒇(𝟏, 𝟏, 𝟎) = 𝒇(𝟎, 𝟏, 𝟏) = 𝒇(𝟏, 𝟎, 𝟏) = 𝒇(𝟏, 𝟏, 𝟏) = 𝟐 

 
𝒎𝒊𝒏𝛀 = 𝟎,𝒎𝒂𝒙𝛀 = 𝟐 

 

 
 


