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Given the primal LP model as follows:

Maximize z = x; + 2x,

Subject to
X + 3xp < 4
dx; + x, =

x| unrestricted, x, >0.

Find the optimal solution for the primal problem by using big M-method.

(15 marks)
Write the dual problem for this model.
(5 marks)
Given the LP model as follows:
Maximize z = x, + 4x,
Subject to
X% + 2% £ 6
Sx;, + 4x, < 40
x,%x, 20.
Find the optimal solution for the LP model by using isoprofit line method.
(4 marks)

Given the LP model as follows:

Maximize z = x, + 4x,

Subject to
-X + x5 < 6
Sx; + 4x, > 40

x,x, 20.

By using two-phase method, find the solution for this new LP model. Is the solution
optimal? Explain your answer by relate it with special cases.
(16 marks)
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Given the primal LP model as follows:

Minimize z = 6x; + 2x,

Subject to
S5v + x, =2 6
dx; + 2x, > 9
Xp,xp 20.

and its optimal simplex tableau is as follow:

Basis x| X 5] Sy R, R, Solution
z 0 0 -2/3 -2/3 2/3-M | 2/3-M 10
X, 1 0 -1/3 1/6 1/3 -1/6 172
x, 0 1 2/3 -5/6 -2/3 5/6 7/2

Change the primal model to dual model, hence find the dual optimal solution by
using the simplex method.

(5 marks)
By referring to the optimal simplex tableau, find the dual value for the primal model
by two different ways. Graphical solution is not allowed in this question.

(Hint: Please don’t repeat the calculation which you have done in (a). )
(4 marks)

If new decision variable x3, is added into the primal model as follows :

Min z = 6x1 +2x2 +lX3

2
Subject to

5+ xp 4+ 2x3 = 6

4x; + 2xy - x3 = 9

X,%y,%; 20,

By using the optimal simplex tableau for the original primal model, find the optimal
solution for this new problem.

(11 marks)
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Graphical solution is not allowed in this question.
Given the primal LP model as follows:

Maximize z = 4x, + 6x,
Subject to

IA

X, + X,

NIG‘ Y[

*» + dx, X
X1,X9 >0
and its optimal simplex tableau is as follows:

Basis %; % s, % Solution
z 0 0 7/2 1/2 27/2
Ry I 0 5/4 -1/4 3/4
X, 0 1 -1/4 1/4 7/4

By referring to the optimal simplex tableau, compute the range of optimality for the
objective function coefficient of x,.
(6 marks)

By referring to the optimal simplex tableau, compute the range of feasibility of the
right hand side value of constraint 1, RHS, .

(5 marks)

Find the new optimal solution if the RHS, changes from 5/2 to 5. Also, find the new
optimal solution if the RHS; change to 12.
(9 marks)



Q5

(2)

(b)

BWA20403

Given the primal LP model as follows:

Maximize z = 7x; +10x,
Subject to
2xp + 5xy < 13
Sxp + 4x, < 24
X1,%y 20.

Calculate the optimal simplex tableau. Hence write the optimal solution for this
problem.
(6 marks)

By using optimal simplex tableau obtained in (a),

(1) if the new constraint 3x; +x, <15 is added to LP problem in (a), find the
optimal solution.

(i1) if the new constraint 5x; + 6x, <15 is added to LP problem in (a), find the

optimal solution.
(14 marks)

- END OF QUESTION -



