Chapter 2 A
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11.  Let the high-speed press be A and the economy press B.

     The first step is to formulate the problem as:

     Maximize $10 A + $8B

      Subject to constraints 12A + 16B 

6 (molding)

                                9A +   6B 

(machining)

                                                              A, B


These constraints can be plotted. For equation 12A + 16B = 96, when A = 0, B = 6 and when B = 0, A = 8.  A line is drawn by joining these two points.  

For equation 9A + 6B = 54, when A = 0, B = 9, and when B = 0, A = 6. A line is also drawn by joining these two points. The shaded area, where each point below the lines meets the constraints of the problem, will give the feasible region.

The optimal combination of A and B lies at one of the corner points of the feasible region.  The points can be determined algebraically at (A = 0, B = 0); (A = 6, B = 0); (A = 4, B = 3); and (A=0, B = 6). The points can also be read from your graph or computed from the Excel Solver. 

The profit can be calculated at each corner point.

Profit = $10A + $8B

At (A = 0, B = 0), Profit = $10(0) + $8 (0) = $0

At (A = 6, B = 0), Profit = $10(6) + $8 (0) = $60

At (A = 4, B = 3), Profit = $10(4) + $8 (3) = $64

At (A = 0, B = 6), Profit = $10(0) + $8 (6) = $48

The optimal combination is A = 4 and B = 3 because this combination gives the highest profit.

12.  By graphing you will determine the feasible region will remain unchanged
        because the constraints are the same. The revised profit function becomes
        $12A + $6B. As before, evaluate the profit at each corner point.

Profit = $12A + $6B

At (A = 0, B = 0), Profit = $12(0) + $6 (0) = $0

At (A = 6, B = 0), Profit = $12(6) + $6 (0) = $72

At (A = 4, B = 3), Profit = $12(4) + $6 (3) = $66

At (A = 0, B = 6), Profit = $12(0) + $6 (6) = $36

The optimal combination is A = 6 and B = 0; that is; only six units of A are to be
produced.

      13.   In this case also the feasible region remains unchanged. 

       The profit function will be $7A + 11B.  

       The profit can once again be evaluated at each corner point.

Profit = $7A + $11B

At (A = 0, B = 0), Profit = $7(0) + $11 (0) = $0

At (A = 6, B = 0), Profit = $7(6) + $11(0) = $42

At (A = 4, B = 3), Profit = $7(4) + $11 (3) = $61

At (A = 0, B = 6), Profit = $7(0) + $11 (6) = $66

The optimal combination is A = 0 and B = 6; that is; only six units of B are produced.

14.   The problem is formulated as follows:

      Maximize Z = $4 (1-loaf model) + $6 (2-loaf model)

Subject to:                 2 (1-loaf model) + 6 (2-loaf model) 


                                  6 (1-loaf model) + 2 (2-loaf model) 


    

                (1-loaf model)  +    (2-loaf model)  


                                                             (1-loaf model), (2-loaf model) 


The following gives the calculations of profit at each corner point. The corner points can be determined algebraically or can be read on your graph.

Let the 1-loaf model be X and the 2-loaf model be Y in the following equations

Corner Points

Profit = $4 X + $6 Y

X=0, Y=0


$4 (0) + $6 (0) = $0 

X=4, Y=0


$4 (4) + $6 (0) = $16

X=3.5, Y=1.5

$4 (3.5) + $6 (1.5) = $23 

X=1.5, Y=3.5

$4 (1.5) + $6 (3.5) = $27

X=0, Y=4


$4 (0) + $6 (4) = $24 

The optimal mix is X = 1.5 units and Y = 3.5 units. The total profit will be $27.

Or Y = 7/2 units, X = 3/2 units, 8 units (unused capacity in hours on machine II)

Profit = $27
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