37242 Introduction to Optimisation

Tutorial 6

1. Consider the LP
minz = x; + x,
s.t. 2X1 —%x, =26

x1 +3x, <10

Solve the dual problem and, with the Complementary slackness Theorem, obtain the solution for the
primal problem.

2. Use dual Simplex method to solve:
min z = 5x; + 2x, + 8x;

s.t. 2x1 — 3x, +2x3 = 3
—X1+x,+x32=25
X1, X2, X3 =0

* from Linear and Non-Linear Programming by S.G.Nash and A.Sofer



Strong duality theorem

Let x be a feasible solution for primal LP (P) and y be a feasible solution of the
corresponding dual LP (D). Then

c’x=bTy
if and only if x is an optimal solution for y IS an optimal solution for (D).
(We need the dual of the LP in the standard form)

Corollary

If an optimal solution to the dual LP (D) is obtained, an optimal solution to its primal LP
(P) can be readily obtained and both optimal objective values are equal.



Complementary slackness theorem

Theorem 6

» Let x be a feasible solution to the primal LP (P) and y be a feasible solution
to the dual LP (D). Both solutions x and y are optimal to the primal (P) and
dual (D), respectively, if and only if they satisfy

(cT—y"TA)x=0 and y'(b—Ax)=0 (2)
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