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In general: Find maximum of f(x) subjectto g(x

Useful property: V g(x) is perpendicular to
the constraint surface ( /App € )

At constrained maximum, V f(x) must also be
perpendicular to constraint surface

Therefore: Vf(x) +AVg(x) =0
A : Lagrange multiplier

It is helpful to introduce a Lagrangian function:

L(x,A) = f(x) + A(g(x) = ¢)

Solutions to original problem: stationary points of L(X, )\)
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Lagrange multipliers: example

goal: max f(x;, x,) S.t. g(x,x,) =0

X1,Xy

f(xpxz) =1 —X12 —X22
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g, x) =x;+x,— 1
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