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Duality .
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Dual Function : LP
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• n variables & on constraints .

• optimal value isp* .
with ** as optional variable

relaxed problem: min case + YT( b
-Aoe)

,
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• replacing constraint Ax=b by penalty y
'Cb-Aa) .

• relaxed problem is a lower bound for p* .
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Main result : optimal cost of dualprogram equals optimalprimalcost .



Duel of an LP

using definition of go.gs :

gas = min {
Ex +ytcb -Aoe )}
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= b'y +zijn {
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= {
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Because we want to maximize gas), we only need to

consider values of y suited god #-0
.
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This is duel LP.



Weak duality
Suppose x is primal feas.sk venter :

Ax-b , 220

Suppose Cy,⇒ is dead feasible rates -
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Ex is on upper bound for gtb for any x, cos,⇒
.

¥m : If Cx, y,⇒ is primalIdwal
feasible , then :

• The primal value is on upper
board for deed rake



Complementarity
primal deaf

min Ix max bty
x y

subject to Ax=b subject to Atyt -2=0
xso 2-20

primal = CTX = bTy+ Ex zbty = dual value .
value

The band is
"

tight
"
whoa se and z are complementary :
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Optimal.I condition .

Simplex method maintains primal feasibility
at every

iteration : Ax=b
,
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It defines y via BTy=cB
and z= c-A} and

maintain complimentary :
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simplex exists when Zar 20 , i.e
. Cy, ⇒ is dual
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bTy= BYBIB
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optimal solution, so does its deal and the
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optimal values are equal i. e. p*=d*
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Suffice.at condition .



Relationship between primal and dual LPs .
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finite optimal unbounded infeasible

finite optimal

unbounded

infeasible



Interpretation of dual variables




