Weak Duality Theorem

Theorem 4.3.

If x is a feasible solution to the primal LP (minimization problem) and p a feasible
solution to the dual LP (maximization problem), then

CT-XZPT-b.
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Weak Duality Theorem

Theorem 4.3.

If x is a feasible solution to the primal LP (minimization problem) and p a feasible
solution to the dual LP (maximization problem), then

¢l -x>pT-b.

Corollary 4.4.
Consider a primal-dual pair of linear programs as above.

B If the primal LP is unbounded (i.e., optimal cost = —oc0), then the dual LP is
infeasible.

B If the dual LP is unbounded (i. e., optimal cost = c0), then the primal LP is
infeasible.

If x and p are feasible solutions to the primal and dual LP, resp., and if

cT - x=p" b, then x and p are optimal solutions.
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Strong Duality Theorem
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Theorem 4.5.
If an LP has an optimal solution, so does its dual and the optimal costs are equal. J

Pood Ascame fhad (P) hon opﬂm\, Shbm
'37 Thm &2 | We Mmooy asywnc

(P) min '« (D)
¢ Ax=b
20 P e
Optimam S ULHO"‘;"‘(’M ."h (o b<(:$ w bk Louen 3
L@L y loe 4[\1 OPL‘M"WW‘,

Sim‘o[(s( ML[QO{M Cch,m'—o-n’b\"ﬂ_f? to B:
— T -1 TQD(‘V\(‘Qt//
Ty | (- &8 canla

b | T A

147



Y OFL'W\’ =) reduced cls > @

:) qTA_ éCT

=) g s fewbh i (D)
Then
2’b = (cg%"} b - Cs (“3—'5) = Cé\/& = CT/
=q'b = CT/(/

:> S Ooa(—\\mo\' \\?\ (D) b}/ wee Kk 01,0«0\(@1'
¢ / o

147 - 1



Different Possibilities for Primal and Dual LP

primal \ dual | finite optimum infeasible
finite optimum @ i e
.ﬁ infeasible < impossibley possible
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Different Possibilities for Primal and Dual LP

primal \ dual | finite optimum unbounded infeasible
finite optimum possible impossible  impossible
unbounded impossible impossible possible
infeasible impossible p

Example of infeasible primal and dual LP:

min  xy +2x»
st. x4+ x=1
2x14+2x =3

max p1+3p
st. pp+2pp=1
p1+2p2 =2
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