
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 · x � pT · b .

Corollary 4.4.

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

a If the primal LP is unbounded (i. e., optimal cost = �1), then the dual LP is

infeasible.

b If the dual LP is unbounded (i. e., optimal cost = 1), then the primal LP is

infeasible.

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

cT · x = pT · b, then x and p are optimal solutions.
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Proof of Them 4.2 :
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Strong Duality Theorem

Theorem 4.5.

If an LP has an optimal solution, so does its dual and the optimal costs are equal.
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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 possible possible

Example of infeasible primal and dual LP:

min x1 + 2 x2 max p1 + 3 p2

s.t. x1 + x2 = 1 s.t. p1 + 2 p2 = 1

2 x1 + 2 x2 = 3 p1 + 2 p2 = 2
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