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AnAmazingfact
LPs have duals
TherearebothweakstrongdualitythI
Duality for standard form LPs

Primal 1 7 Duat or
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WeakDualitythm
If X is feasible for 1 7 Y is feasible for
then CTX Sbty
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Consider YTAX LYTA X yTfAx
Given Axsb 030 yTAxsytb
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Primal Duad
Max Ex Min ytb

subject AX Sb subject yTA E
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WeakDuality X feasible y feasible
them EasyTb
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StrongDuality Both forms 3 feasible X Y
St ex Ytb
thus X y are optimal

We will do a geometric proof of SD

We consider another way to combine vectors
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we get cones 3D
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What are the feasible solution to the dual
ie Aty I 1303 s Yai't imam1 30

where Am afis ith row of A

The feasible 3 Cone formedby rows ofA
T eonstraints.lt y.o

Says Express C in terms of cone generated

by a a n

Consider the 2 D case An
Recall the geometric interpretation of rows of A
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thus x1AX Sb convex polytopewith normals
rows of A
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Consider 4 10 D Yi 0 go Yj
thus ytA cT

Claim YTAxsytb xibi y.bg

PI By optimality of X A
µ.gg

don't care

thy o yo 4,0 so t 0
µ.iq YihitYgjbi

Finally
CTX yTA X yTCAx Ytb
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