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Duality



Duality



Lagrange dual function

Not easy to understand

(we will check it for QPs and LPs)



Lagrange dual function: LP example



Lower bound property



Lagrangian dual problem



Strong duality



Strong duality



Dual of  linear program



Dual of  quadratic program



Duality in algorithms



Stopping criteria



Complementary slackness condition



KKT optimality conditions



KKT optimality conditions



Equality constraints



Dual of  LP in standard form

• Primal LP

• Lagrangian

Resulting dual LP



Properties



KKT optimality conditions with equality constraints



KKT of  LP in standard form

change of  notation

(the second one is used in some scripts)



Duality problem: example

Consider the following LP 

Find the dual problem (first rewrite the primal LP in standard form)



Parametric programming



Multiparametric LP (mp-LP)



Multiparametric LP (mp-LP)



mp-LP: geometric approach



mp-LP: geometric approach



mp-LP: geometric approach



mp-LP: geometric approach



mp-LP: geometric approach



mp-LP: properties



mp-QP



mp-QP: geometric algorithm



mp-QP: geometric algorithm



mp-QP: geometric algorithm



mp-QP: properties


