Strong Lagrange Duality

Let f: R - Rag: R"— R™ are convex functions,
X is a closed convex set over R"
there exists £ € X : g(2) < 0.

Then:

if £* minimizes f(z) subject to g(z) <0, x € X

N primal program
A* maximizes L(\) subject to A >0 < dual program

then f(xz*) = L(\*)

L(Y) = minex {f(z) + (A g(2))}

((X.a)
vector A: so called Lagrange multipliers




Strong Lagrange Duality (with equality constraints)

Let f: R - Rag: R"— R™ are convex functions,
h: R" — RF is affine
X is a closed convex set over R”
there exists £ € X : g(Z) < 0 and h(z) = 0.
Then:
if £* minimizes f(x) subject to g(x) <0, h(z) =0,z € X
N primal program
(A, Aj) maximizes L(Ag, Ap) subject to Ay >0 < dual program

then f(z*) = L(A}, A\j)

L(Ag, An) = mingex {f(x) + (Ag, 9()) + (An, 2(2)) }
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E()\g,)\h,x)
vectors Ay, Ap: so called Lagrange multipliers



