
 

 

Answer on Question #49451 – Math – Multivariable  Calculus 

Use the method of Lagrange multipliers to find the maximum and minimum 

values of the function f(x,y) = 3x + 4y on the circle x^2 + y^2 = 1 

 

Solution. 

𝒇(𝒙, 𝒚) = 𝟑𝒙 + 𝟒𝒚,   𝒈(𝒙, 𝒚) = 𝒙𝟐 + 𝒚𝟐 − 𝟏. 

We must solve  𝛁𝒇 = 𝝀𝛁𝒈. This equation is actually the two equations: 

𝟑 = 𝟐𝝀𝒙    𝒂𝒏𝒅  𝟒 = 𝟐𝝀𝒚  along with the constraint equation  𝒙𝟐 + 𝒚𝟐 = 𝟏 

We have:  𝒙 =
𝟑

𝟐𝝀
, 𝒚 =

𝟐

𝝀
, 

  𝒔𝒖𝒃𝒔𝒕𝒊𝒕𝒖𝒕𝒆 𝒕𝒉𝒆𝒎 𝒊𝒏𝒕𝒐  

 𝒙𝟐 + 𝒚𝟐 = 𝟏, 𝒎𝒖𝒍𝒕𝒊𝒑𝒍𝒚 𝒃𝒚 𝝀𝟐 𝒂𝒏𝒅 𝒐𝒃𝒕𝒂𝒊𝒏  
𝟗

𝟒
+ 𝟒 = 𝝀𝟐. 

Thus,   𝝀 = ±
𝟓

𝟐
, 𝒙 = ±

𝟑

𝟓
, 𝒚 = ±

𝟒

𝟓
 . 

𝒇 (
𝟑

𝟓
,
𝟒

𝟓
) = 𝟓 𝒂𝒏𝒅 (𝒙, 𝒚) = (

𝟑

𝟓
,
𝟒

𝟓
) 𝒊𝒔 𝒂 𝒓𝒆𝒍𝒂𝒕𝒊𝒗𝒆 𝒎𝒂𝒙𝒊𝒎𝒖𝒎. 

𝒇 (−
𝟑

𝟓
, −

𝟒

𝟓
) = −𝟓 𝒂𝒏𝒅 (−

𝟑

𝟓
, −

𝟒

𝟓
) 𝒊𝒔 𝒂 𝒓𝒆𝒍𝒂𝒕𝒊𝒗𝒆 𝒎𝒊𝒏𝒊𝒎𝒖𝒎. 
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