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p-4 Practice

(a) The dual problem is given as follows.

maximize w = 9yo
subject to oY1 + 2y2 < =5
21 —2y2 <1
—y1+2y2 <1
3yp +2y2 < —1

y1,¥2 : free variables
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Since the optimal solution of the primal problem is (1, z2, z3,z4) = (%, 0,,0), the complementary

slackness theorem implies the following equalities.

Sy1 + 2y2 = =5
—y1+2y2 =1

Solving these equations, we obtain the optimal solution of the dual problem (y1,y2) = (—1,0), and
the optimal value is 0.

O By the strong duality theorem, the optimal value of the dual problem is equal to that of the
primal problem.

0 By substituting the values of the optimal solution of the dual problem into the objective
function, we can directly verify that the optimal values of the primal and dual problems are
equal.

(b) The dual problem is given as follows.

maximize w = 8y + 10yo
subject to 3yt 4+ Y2 <2
-1+ 3y2 < -3
21 — 2y < -2
dy1 + 2y2 <5
Y1, Y2 : free variables
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Since the optimal solution of the primal problem is (z1, 2, z3,24) = (0,9, %-,0), the complementary

slackness theorem implies the following equalities.

—y1+3y2 =3
2y1 — 2yp = -2

Solving these equations, we obtain the optimal solution of the dual problem (yi,y2) = (—3,—2),
and the optimal value is —44.

0 Even if the primal problem is not in standard form, the dual problem can still be formulated.



