Solution for Linear_Prog_11_09_06 
Question 52
Decision variables
X1 – Number of bags to be ordered from supplier A

X2 – Number of bags to be ordered from supplier B

Objective function

Min Z = $6.50 X1 + $4.50 X2

Subject to constraints

0.98X1 + 0.95X2 ≥ 1500
X1 ≥ 250

X2 ≥ 250

X1, X2 ≥ 0

Graphical Solution

On substituting X1 = 0 in the first constraint, we get X2 = 1578.95 (represented by a violet cross) and on substituting X2 = 0 we get X1 = 1530.61 (represented by a blue diamond). Similarly, the other two equations are X1 = 250 (represented by a brown rectangle) and X2 = 250 (represented by a green triangle). The feasible region is shown as below.
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The optimal solution of a minimization problem is at the extreme point closest to the origin. There are four points possible namely A, B, C and D. A and D are not closer to origin and cannot be specified exactly with the feasible region extending all beyond the given points. Hence when it comes to B and C, it is X1 = 250 and X2 = 1321 (B) or X1 = 1288 and X2 = 250 (C). However, since bags from supplier A is expensive compared to bags from supplier B, X1 must be lower to minimize the costs. Hence, X1 = 250 and X2 = 1321. This is the optimal solution. Carleton University Bookstore (CUB) must purchase 250 bags from supplier A and 1321 bags from supplier B and the minimized cost is $7569.50.
Question 53
Decision variables

X1 – Number of bags to be ordered from supplier A

X2 – Number of bags to be ordered from supplier B

Objective function

Min Z = 0.02 X1 + 0.05 X2

Subject to constraints

6.5X1 + 4.5X2 ≤ 10,000

0.98X1 + 0.95X2 ≥ 1500

X1 ≥ 250

X2 ≥ 250

X1, X2 ≥ 0

Graphical Solution

The first constraint gives X1 = 1538.46 and X2 = 2222.22

The second constraint gives X1 = 1530.61 and X2 = 1578.95

The third constraint gives X1 = 250

The fourth constraint gives X2 = 250

The feasible region is shown as below as we plot X1 on X-axis and X2 on Y-axis. The optimal solution of a minimization problem is at the extreme point closest to the origin. There are four points possible namely A, B, C and D. 
In point A, the objective function is 71, in B, it is 98, in C it is 38.27 and in D, it is 39.8. Hence point C minimizes the objective function, where X1 = 1288.265 and X2 = 250. Thus this is the optimal point, where the objective function is minimized. Hence Carleton University Bookstore (CUB) must purchase 1288 bags from supplier A and 250 bags from supplier B. 
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In the case of problem 52, the percentage of defective items with the optimal solution was 4.5%, whereas in the current case, the percentage of defective items with the optimal solution is 2.5%. Thus the percentage of defective items was reduced by 2% in this model as compared to that in problem 52.  
