
 

LP Duality

Given an Lp and a feasible solution how could I prove

to you that solution is optimal
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Is this optimal

Ide Combine constraints to get new constraints

Any solution satisfying CI CL will satisfy

any nonnegative linear combination of them
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want to max lower b d we get
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This is an LP Called the dual LP
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So original solution was optimal

More general

LP with h variables in constraints
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Note Can put any LP into either form since didn't

assume A b c nonnegative
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Thelweak Duality for any feasible primal dal solution
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Already very useful
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Thn_ strong Dality If x optional for primal

optimal for dual then bty ct

Opt dual O primal

If prinal infeasible then deal unloaded if dual

infeasible then primal unbounded

Not going to prove today

The Complementary Slackness Let Cx y feasible
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How to think about this if a variable is nonzero

by any amount then dual constraint is tight

E Ses CS conditions hold

Lack of proof of weak duality

all inequalities tight
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Example
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Mat flow LP
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max flow min cut
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