Goal Programming Solution Procedure for Goal Programming (GP)
Step 1: Formulate the complete GP problem.

   Definition of decision variables

    x1
= number of CP400 computers produced weekly

    x2
= number of CP500 computers produced weekly

    di- = amount the right hand side of goal i  is deficient 

    di+ = amount the right hand side of goal i  is exceeded


Min    P1(d1-) + P2(d2-) + P3(d3-) + P4(d4+)

       s.t.       2x1  +x2                                                      
   < 1000

                           +x2                                                           
   <   500

                   x1     +x2                                                      
   <   600

                   x1           +d1- -d1+                                        
   =   200

                   x1     +x2              +d2- -d2+                          
   =   500

                .2x1+  .5x2                            +d3- -d3+             
   =   250

                   x1+1.5x2                                           +d4- -d4+         =   400

                         x1, x2, d1-, d1+, d2-, d2+, d3-, d3+, d4-, d4+ >   0

Step 2: Use QM for Windows to solve for priority 1. 

Min    Z = d1- 

       s.t.       2x1   +x2                                                      
   < 1000

                           +x2                                                           
   <   500

                   x1     +x2                                                      
   <   600

                   x1           +d1- -d1+                                        
   =   200

                   x1     +x2              +d2- -d2+                          
   =   500

                .2x1+  .5x2                            +d3- -d3+             
   =   250

                   x1+1.5x2                                           +d4- -d4+         =   400

                         x1, x2, d1-, d1+, d2-, d2+, d3-, d3+, d4-, d4+ >   0

Then modify the related equation to satisfy the priority and resolve for the next priority.  Continue until all the priorities are solved. 
In this example, d1-  = 0.  Therefore the model for Priority 2 is as follows:
Min    Z = d2- 

        s.t.    2x1    +x2                                                      
   < 1000

                           +x2                                                           
   <   500

                   x1     +x2                                                      
   <   600

                   x1           





   >   200

                   x1     +x2              +d2- -d2+                          
   =   500

                .2x1+  .5x2                            +d3- -d3+             
   =   250

                   x1+1.5x2                                           +d4- -d4+         =   400

                         x1, x2, d1-, d1+, d2-, d2+, d3-, d3+, d4-, d4+ >   0

d2-  = 0.  Therefore the model for Priority 3 is as follows:

Min    Z = d3- 

        s.t.     2x1     +x2                                                      
   < 1000

                           +x2                                                           
   <   500

                   x1     +x2                                                      
   <   600

                   x1           





   >   200

                   x1     +x2              




   >   500

                .2x1+  .5x2                            +d3- -d3+             
   =   250

                   x1+1.5x2                                           +d4- -d4+         =   400

                         x1, x2, d1-, d1+, d2-, d2+, d3-, d3+, d4-, d4+ >   0

d3-  = 10.  Therefore the model for Priority 4 is as follows:

Min    Z = d4+ 

        s.t.     2x1     +x2                                                      
   < 1000

                            +x2                                                          
   <   500

                   x1     +x2                                                      
   <   600

                   x1           





   >   200

                   x1     +x2              




   >   500

                .2x1+  .5x2                            



   >   240

                   x1+1.5x2                                           +d4- -d4+         =   400

                         x1, x2, d1-, d1+, d2-, d2+, d3-, d3+, d4-, d4+ >   0

Optimal Solution is as follows: 
d1- = 0, d2- = 0, d3- = 10, d4+ = 400, x1= 200, x2 = 400                                                       
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