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Method of Lagrange

To find the max and min values of f(x, y, z) subject to the constraint
g(x, y, z) = k (assuming ∇g 6= 0 and such extreme values exist):

1 Find all x, y, z and λ such that

∇f(x, y, z) = λ∇g(x, y, z), and g(x, y, z) = k.

2 Evaluate f at all points in (1) - largest is the max and smallest is
the min.
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More than one constraint

To find the max and min values of f(x, y, z) subject to the constraints
g(x, y, z) = k and h(x, y, z) = c, we find all x, y, z , λ and µ such that

∇f(x, y, z) = λ∇g(x, y, z) + µ h(x, y, z), and

g(x, y, z) = k and h(x, y, z) = c
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