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General LP problems

maximize ) Ji_, c;x;

subject to:
2?21 Qi T < b;, (Z c ])
2?21 ;T = b;, (Z c E)

zj >0, (Jj€R)

I-Inequalities ,E-equalities,R-variableghatare
explicitly restricted.
If 7 Isnotin R thenz; Is calledfree. [ - setof j’s

suchthatz; Is free.
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Thedual problem

minimize ", b;y;

subject to:
> s GijYi > ¢jy (j € R)
2 i=1 %% = ¢jy (J € F)
yi >0, (i€l
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Example

Find the dual of thefollowing problem:
maximize 3x1 + 2x9 + 4x3
subject to:

1+ 4x9 + 223 = 3

201 + 229 + 3 = 1

1 — T9 + 2x3 > 4

r1 <2,0< 29,0 <23 <1
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Example cont.

Firstwrite the problemin anequwvalentform:
maximize 3z, + 2x9 + 4x3
subject to:

r1+4x9 + 223 = 3

201 + 229 + 3 = 1

—T1 + T9 — 2563 S —4

L1 é 2

L3 < 1

To 2 O,Qfg > 0
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Example cont.

R =1{2,3}, F = {1} andsothedualis

minimize 3y; + yo — 4ys + 2ys + Y5
subject to:

Y3, Y4, Y5 Z 0
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Weak duality theorem

Fact 1 For any solution z4, ..., Z, tothe primal and
any solution ¢, . . ., 4, to the dual we have

n m
Z CjTj < Z biyi.
j=1 i=1
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Duality theorem

Theorem 2 If alinear programming problem has an
optimal solution, then its dual has an optimal solution
and the optimal values of two problems coinside.
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