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Question 1.
Consider the following linear programming problem

Maximize z = 2x, + 3x,
subject to

x +2x, <10
3x +x, <15
x, <4

X,%, 20

(a) Solve this problem using the graphical method.

(b) Find the range of values for the objective function coefficients for which the
current optimal solution will remain optimal. :

(c) Which resource is to be given top priority when the allocation of resources is
made and why?

Question 2
(a) Briefly define the following terms as used in linear programming

)] Infeasible solution
(i1))  Degeneracy
(iii)  Alternative optimal solution

(b) (1) Solve the following linear program using the simplex method

Maximize z = 3x, + 2x, + 5x,
subject to
x, +2x, +x; <430
3x, + 2x, <460
x, +4x, <420

X)5Xy,%y3 20

(i)  Identify shadow prices for the resources and explain their
significance.
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Question 3
Given the following primal problem

Minimize z =10x, + 5x, +4x,
subject to
3x, +2x, = 3x, 23
4x, +2x, 210

X, Xy,%, 20

(a) Obtain the dual for this problem.

(b) Solve the dual problem using the simplex method.

(c) Use the dual solution to identify the optimal solution to the original primal
problem.

(d) Verify that the optimal objective values for the primal and the dual are equal.

Question 4.

A product is produced at three plants and shipped to three warehouses. The transportation
costs per unit are shown in the following table

Ware houge
Plant

Plant W1 w2 W3  Capacity/Supply
P1 20 16 24 300
P2 10 10 8 500
P3 12 18 10 100
Warehouse
demand 200 400 300

(a) Use the Least Cost Method to find the initial basic feasible solution.
(b) Find the optimal solution to this problem.
(c) Express the transportation problem as a linear programming problem.



