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KARUSH-KUHN-TUCKER 
(KKT) CONDITION



KKT Theorem

Implication
If gj(x*) < 0, then uj*=0





KKT necessary condition



Proof of KKT Theorem

Let x* be a regular local minimizer of � on 
the set {x: h(x)=0, g(x)�0}
Then x* is also regular on the set {x: h(x)=0, 
gj(x)=0, j�J(x*)}
From Lagrange’s theorem

Implication: all j � J(x*), we have uj*=0;



Proof of KKT Theorem (Cont.)

Show uj*� 0 by contradiction
Suppose uj*<0, then Dgj(x*)y�0
Consider Lagrange condition

Implication:



Maximization Problem



Minimize A similar problem







Second Order Conditions






