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Question: Using Lagrange multiplier to maximize f(x, y, z) = xyz, with the restriction
x + y + z = 3, given that x > 0; y > 0; z > 0.

Solution: Let the auxiliary function be F (x, y, z) = xyz + λ(x + y + z − 3).
∂F
∂x = 0 =⇒ yz + λ = 0
∂F
∂y = 0 =⇒ xz + λ = 0
∂F
∂z = 0 =⇒ xy + λ = 0
∂F
∂λ = 0 =⇒ x + y + z − 3 = 0
From first three equations, we have yz = xz = xy = −λ
=⇒ yz = xz = xy =⇒ 1

x = 1
y = 1

z = 1+1+1
x+y+z = 3

3 = 1
=⇒ x = y = z = 1. Maximum of f(x, y, z) = 1 ∗ 1 ∗ 1 = 1.
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