
 

 

Answer on Question #49452 – Math  – Multivariable Calculus 

 Find all the local maxima, local minima and saddle points of the function 

f(x,y)=x^3+y^3+3x^2-2y^2-8 

Solution. 

𝒇(𝒙, 𝒚) = 𝒙𝟑 + 𝒚𝟑 + 𝟑𝒙𝟐 − 𝟐𝒚𝟐 − 𝟖 

𝒇𝒙 = 𝟑𝒙𝟐 + 𝟔𝒙, 𝒇𝒙𝒙 = 𝟔(𝒙 + 𝟏), 

𝒇𝒚 = 𝟑𝒚𝟐 − 𝟒𝒚,     𝒇𝒚𝒚 = 𝟐(𝟑𝒚 − 𝟐),         𝒇𝒙𝒚 = 𝟎. 

𝑫(𝒙, 𝒚) = 𝒇𝒙𝒙𝒇𝒚𝒚 − 𝒇𝒙𝒚
𝟐 = 𝟏𝟐(𝒙 + 𝟏)(𝟑𝒚 − 𝟐) 

𝒇𝒙 = 𝟎 →   𝟑𝒙𝟐 + 𝟔𝒙 = 𝟎 →   𝒙 = 𝟎  𝒐𝒓  𝒙 = −𝟐 

𝒇𝒚 = 𝟎 →   𝟑𝒚𝟐 − 𝟒𝒚 = 𝟎 →    𝒚 = 𝟎  𝒐𝒓  𝒚 =
𝟒

𝟑
 

So, we have 4 critical points:  (𝟎, 𝟎), (𝟎,
𝟒

𝟑
) , (−𝟐, 𝟎), (−𝟐,

𝟒

𝟑
). Now, test them. 

𝑫(𝟎, 𝟎) = −𝟐𝟒 < 𝟎 , 𝒕𝒉𝒆𝒓𝒆𝒇𝒐𝒓𝒆  (𝟎, 𝟎) − 𝒔𝒂𝒅𝒅𝒍𝒆 𝒑𝒐𝒊𝒏𝒕; 𝒇(𝟎, 𝟎) = −𝟖. 

𝑫 (𝟎,
𝟒

𝟑
) = 𝟐𝟒 > 𝟎 𝒂𝒏𝒅  𝒇𝒙𝒙 (𝟎,

𝟒

𝟑
) = 𝟔 > 𝟎, 𝒕𝒉𝒆𝒓𝒆𝒇𝒐𝒓𝒆  

(𝟎,
𝟒

𝟑
) − 𝒍𝒐𝒄𝒂𝒍 𝒎𝒊𝒏𝒊𝒎𝒖𝒎;  𝒇 (𝟎,

𝟒

𝟑
) = −

𝟐𝟒𝟖

𝟐𝟕
 . 

𝑫(−𝟐, 𝟎) = 𝟐𝟒 > 𝟎 𝒂𝒏𝒅  𝒇𝒙𝒙(−𝟐, 𝟎) = −𝟔 < 𝟎, 𝒕𝒉𝒆𝒓𝒆𝒇𝒐𝒓𝒆 

  (−𝟐, 𝟎) − 𝒍𝒐𝒄𝒂𝒍 𝒎𝒂𝒙𝒊𝒎𝒖𝒎;  𝒇(−𝟐, 𝟎) = −𝟒. 

𝑫 (−𝟐,
𝟒

𝟑
) = −𝟐𝟒 < 𝟎, 𝒕𝒉𝒆𝒓𝒆𝒇𝒐𝒓𝒆  (−𝟐,

𝟒

𝟑
) − 𝒔𝒂𝒅𝒅𝒍𝒆 𝒑𝒐𝒊𝒏𝒕; 

 𝒇 (−𝟐,
𝟒

𝟑
) = −

𝟏𝟒𝟎

𝟐𝟕
 . 
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