QUANTITATIVE ANALYSIS IN DECISION MAKING

Suppose you own a small winery near Chadds Ford, PA.   This winery bottles two types of wine, namely, rose and burgundy.  You have two employees that together work a total of 15 hours per day, 5 days a week.  The grapes must be picked at just the right time and only 4000 pounds of grapes are available each week.  Due to customer demand, you have agreed to supply at least 50 quarts of each type of wine each week.  You have the following additional information:








Rose


Burgundy
Estimated employee time required 
10 mins./qt.
24 mins./qt.

Amount of grapes required


14 pounds/qt.
10 pounds/qt.

Selling price




$20.00/qt.

$28.50/qt.

Determine the optimal production quantities for rose and burgundy.
What are your assumptions for the above solution?

Review of Graphing and Solution Techniques (MAN 504: Goh)
I) Linear Equation Plotting:  Slope and Axis Intercepts

The linear equation:  y = mx + b is where:

· y is the dependent variable usually plotted on the vertical axis 
(the ordinate).

· x is the independent variable usually plotted on the horizontal 
axis (the abscissa).

· m is the slope of the line (m = (y/(x).

· y = b is the y-axis intercept when x = 0.

· x = -b/m is the x-axis intercept when y = 0.

Plot the following equations using the graph below:

1) y = 2x + 1

2) 2y = -x  + 8
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II) Steps in solving LP Problem with 2 decision variables, say X and Y.

1)
Let the axes represent the variables.

Variable Y







Variable X


2)
Plot the constraints one by one.

If the constraint is of the inequality form, first assume it to be of the equality form.  Then locate its two terminal points and join these two points with a straight line.


Location of the terminal points:


Let variable X = 0 and find the value of the variable Y.


Let variable Y = 0 and find the value of the variable X.

3)
Find the feasible region for each constraint.  



Type of constraint
Feasible region (usually) will be



>



    above/to the right




<



    below/to the left




=



    the line


Repeat this procedure for all the constraints.


Make sure that you label each constraint.


Shade the common feasible region, which is one that satisfies all the constraints.
Example:

Max: Z  =  3X + 2Y
         X  +  Y   < 4

(1)





         X  +  3Y > 6

(2)






X
      > 1

(3)






X  ,  Y   >
0 (non-negativity constraints)
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4)
Now find the values of the corner points of the shaded region.


This can be done by solving the linear equations that meet at each of these vertices.  

5) The optimal solution lies at one of the corner points of the common feasible region (i.e., shaded area).

Determine the optimal solution by substituting the values of each of these vertices using the objective function,

Max: Z  =  3X + 2Y

6. Now suppose that the objective function is Min: Z = 3X + 2Y.

Determine the optimal solution.
Homework Problem
1.
a) Solve the following problem.

Maximize 
Z = 1.2 X + 0.9 Y

subject to:




X
+
Y   >   3000

(1)




X
+
Y   <   4000

(2)




X

      <   2000

(3)






Y   <   3000

(4)




X
,
Y   >  0

Non-negativity constraints.

b) Determine the new solution if the goal is to Minimize Z = 1.2 X + 0.9 Y.

c) Now suppose you have an additional constraint below:



     
2X 
-       Y   >   0

(5)

Determine the new optimal solution if the goal is to Max Z.  (Hint: For constraint (5), draw the line by substituting different values of X’s to obtain the values of Y’s.  See page 2 in this Handout.)
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