
Answer on Question #85729 – Math – Calculus 

Question 

Use Lagranges Multipliers method to prove that the rectangle of perimeter 4 with  

largest area is a unit square.  

Solution 

 

𝑎) 𝑆 = 𝑥𝑦. 

  𝑃 = 2𝑥 + 2𝑦 = 4 ⟹ 𝑥 + 𝑦 = 2 ⟹ 𝑥 + 𝑦 − 2 = 0 ⟹ 𝐿(𝑥, 𝑦, 𝜆) = 𝑥𝑦 + 𝜆(𝑥 + 𝑦 − 2). 

𝐿𝑥
′ = 𝑦 + 𝜆 = 0, 𝐿𝑦

′ = 𝑥 + 𝜆 = 0, 𝐿𝜆
′ = 𝑥 + 𝑦 − 2 = 0 ⟹ {

𝑦 + 𝜆 = 0
𝑥 + 𝜆 = 0

𝑥 + 𝑦 − 2 = 0
⟹ {

𝑥 = 1
𝑦 = 1

𝜆 = −1
 

𝐿𝑥𝑥
′′ = 0, 𝐿𝑥𝑦

′′ = 1, 𝐿𝑥𝜆
′′ = 1; 𝐿𝑦𝑦

′′ = 0, 𝐿𝑦𝜆
′′ = 1, 𝐿𝜆𝜆

′′ = 0  

𝑚𝑎𝑥𝑆(𝑥, 𝑦) = 𝐿(1,1, −1) = 1 ⋅ 1 − 1 ⋅ (1 + 1 − 2) = 1. 

𝑏)𝑆 = 𝑥𝑦 ≤ (
𝑥 + 𝑦

2
)

2

= (
2

2
)

2

= 1 ⟹ 𝑚𝑎𝑥𝑆(𝑥, 𝑦) = 1. 

Answer:  

𝑚𝑎𝑥𝑆(𝑥, 𝑦) = 𝑚𝑎𝑥(𝑥 ⋅ 𝑦)
|

|

 
 
 
 

 𝑥, 𝑦 > 0
𝑥 + 𝑦 = 2

= 1. 
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