SOLVER EXCEL EXAMPLE
Turley Tailor Inc. makes shirts and coats.
A shirt requires 1 hour of cutting and 5 hours of sewing.  
A coat requires 4 hours of cutting and 3 hours of sewing.  
There are a maximum of 28 hours of labor in the cutting department each day and 55 hours in the sewing department.

The maximum number of coats that can be produced is two more than the number of shirts.

A shirt costs $1 to produce.  A coat costs $2 to produce.  The minimum cost to produce a shirt and coat is $4.  

Each shirt produces $26 in profit and each coat $57 in profit.

Find the number of shirts and coats to produce the maximum profit.  What is this maximum profit?

Solution:

X1 = # shirts

X2  = # coats

X1 + 4X2 
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X1 + 2 X2 
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Maximize:  26X1 + 57X2 
Excel has an add-in called the Solver which may solve systems of equations or inequalities.  If Solver has not been added to your computer, do the following:  

Solver is activated by left-clicking on the Tool menu located at the top of Excel.  Now left-click on the Add-in menu.  Check (green) the Solver Add-in located at the bottom of this list.
The Microsoft Excel spread sheet and instructions is shown on the following page.

Steps in using the Solver in Excel
· Open EXCEL and enter the comment information in B2, B3, B5, B7, B8, B9, B10, B11, B13, D5, F8, F9, F10, F11, G8, G9, G10, G11.  Comment information is not used in the EXCEL calculations.  It helps the user to enter the correct information in the equation information.  

· Enter the equation information.  Type in the following equations: 
                      In Cell E8 type the following:  =C5 + 4*E5  then hit the Enter key


In Cell E9 type the following:  =5*C5 + 3*E5 then hit the Enter key


In Cell E10 type the following:  =E5 –  C5  then hit the Enter key


In Cell E11 type the following:  =C5 + 2*E5  then hit the Enter key


In Cell E13 type the following:  =26*C5 + 57*E5  then hit Enter key
      [Notice that the formula cells will show zeros (C5 = 0, E5 = 0, E8 = 0, E9

      = 0, E10 = 0, E11 = 0, E13 = 0), The data cells (C5, E5) will be blank]
· Left-click on the optimization (target) cell, i.e., E13.  We will maximize or minimize this expression.
· Left-click on Tools and select Solver.  If you do not see Solver then click on Add-Ins and select Solver.
· Select Max or Min
· Make sure target cell is correct with E13

· In the white box below By Changing Cells, left-click on the desired cell C5, then add a comma.  Left-click on the next desired cell E5.  
· Add constraints by left-clicking on the Add button on the right.  Add the first constraint by left-clicking on E8 .  Then chose test option <= .  Then type the constraint value of 28.  Now repeat this process on E9, E10, and E11 by left-clicking on Add.  Left-click on OK on last constraint.
· Select Options and check boxes for Linear Model and Non-Negative.  Then left-click OK

· Left-click on Solve
· If solutions are OK, left-click on keep solutions.
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Solution:  x1 = 8 and x2 = 5;  objective function = 493
Be sure to Click Options and check the Linear Model and Non-Negative.
Another example
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Solution: x = 6/5 and y = 6/5   for 42/5
Formulas:   
E8:  2*C5 + 3*E5


E9:  4*C5 + E5


E13:  5*C5 + 2*E5

Be sure to 

· Make the test >= in the Solver constraints

· Click the Min circle in the Solver
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