Assignment 8 For MAT3210 — Linear Programming:5.2, 5.3

No need to hand in

1. Consider the following problem

o T
maximize Top=C2x
subject to  Axr =1b

Zi <$Z <uia 2:15"' ) 10

(a) Find the dual problem.
(b) Show that the dual always possesses a FS.
(c) What can you say about the primal objective function value?

2. Consider the following LPP,
maximize z =221+ 5%y + 373
subject to T+ 229+ 23 =3
201 — 19 =4
x1, Ty, 3 20

Given that the optimal basic variables are x; and z3, determine the associated optimal
dual solution.

3. Consider the following LP.
minimize 2z = by + 224
subject to T1— Xo =3
201+ 319 2 5

Z1, T2 20

(a) Without solving the LP, estimate a range for the optimal objective value.

(b) Let y; and y» be the dual variables. Determine whether the following pair of
prime-dual solutions are optimal: (z1,z9) = (3,1), (v1,¥2) = (4,1).

4. Consider the following LPP.
minimize 3r1 + 5%y — x3 + 224 — 4T3
subject to T1+To+ 23+ 314+ 75 <6
— X1 — X0+ 23+ T4 — 25 =3

T1, T2, T3, T4, T5 2 0

(a) Write down the dual problem.

(b) Given that (—3,1) is an optimal solution to the dual, find an optimal solution
to the primal problem.

(Hint: use complementary slackness properties)



5. Consider the following LPP
maximize 621 + T2y + 323 + 224 + T5
subject to T1+To+x3+24 =06
221 + 319 + 49 + 25 = 14
T1, T9, T3, Tg, Ts =0

The reduced cost row of the optimal tableau is given by

T To T3 T4 Xy b
2 [0 0 5 2 0]38]

(a) Write down the dual problem.
(b) Making use of the given reduced cost row, find an optimal dual solution. Note
that: (uf, us) # (2,0).
6. True or False
(a) If the dual problem is infeasible, then the primal problem is infeasible

(b) If the dual problem has a finite optimal solution, then the primal has a final
optimal solution

(c) If the dual problem has no feasible solution, the primal has an unbounded maxi-
mum

(d) If the primal has an unbounded maximum, the dual problem has no feasible
solution

(e) If the primal problem has a feasible solution, the dual problem has a finite optimal
solution

(f) If the dual problem has an unbounded minimum, the primal problem has no
feasible solution



