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Complimentary Slackness

Consider the (Primal) Linear Program

minimize clxl + c2x2 + c3x3

subject to Allxl + A12x2 + h13x3 2 bl
AoiXy * Ago¥g + Aopxg £ By
AgpXy + AgXy + AgaXy =y

Xy > 0, Xg <0, Xq unceonstrained

maximize blyl + b2y2 + h3y3
subject to Ay ¥y + Agy¥y + Agyyg £
Apg¥y ¥ Ago¥y + Ago¥y 2 €9

Aj¥y * Aga¥g + Aga¥y =€)

Y1 20. ¥, {0, Yo unconstrained

Observe the relationship

Primal (Min}

Yariable

xy 2 0

Xo <0

xB unconstrained

Dual (Max)

Constraint

DR1

DR2

DR3

£

2

(R,)

(Ry)

(R

(DR, )
(TR,)

(DRy)



Constraint Yariable
R] 2 ¥y 2 0
R2£ Y5 £ 0
R3 = ¥g unconstrained

Observe that if x,y are feasible for the primal, dual respectively then

{check!)

(e%) + eo%g + £333) = (byy; + byyy + bays) =

3

f YilAgy) + Ajoxo + Ajaxg — by)

i=1

3

¥ oany S0y 7 Ry T gty T Agyvg) 240,

So

ex = by* and both are optimal if

x; # 0= DR is tight with y*

J
* . =
Yy # 0 :}Ri is tight with x

(A constraint is tight if it 1s satisfied with equality)



