Big M  (4.12)

Minimize Z =   2x1  + 3 x2
		    x1  +    x2     > 4
		    x1  -    x2     < 6

Approach 1: Maximize -Z =   -2x1  - 3 x2 


z     x1     x2       e1      s2     rhs    BV               

-1    2     3       0     0     0	
 0    1     1      -1     0     4       e1 ?
 0    1     0       0     1    10      s2             No initial bfs  
	   

Introduce an artificial variable to pretend we have a solution, but give it a large value to discourage it being in the final solution.

Maximize -Z =   -2x1  - 3 x2 + 0 e1 + 0s2  -  M a1
		      x1  +    x2    - e1             +      a1   =  4
		      x1  -    x2               + s2                 =  6


z     x1     x2       e1      s2       a1        rhs    BV                 

-1    2     3       0     0      M	    0
 0    1     1      -1     0      1        4     a1          
 0    1     0       0     1       0       6      s2        
	   

 Put in form to identify solution:

z     x1           x2           e1        s2        a1      rhs    BV                Solution (0, 0, 0,6, 4)

-1   2-M   3-M    M      0     0    -4M
 0     1        1       -1     0      1      4      a1       
 0     1        0        0     1      0      6      s2        
	                                   
          

z     x1           x2           e1         s2          a1         rhs    BV                Solution (4, 0, 0, 2, 0)
							       (optimal)
-1    0         1        2       0   M-2     -8
 0    1         1       -1       0     1         4       x1        
 0    0        -1        1       1    -1         2       s2        
	                                   
Alternate: don’t change to max, but bring in the BV that decreases Z the most

Minimize Z =   2x1  + 3 x2 + 0 e1 + 0s2  +  M a1
		      x1  +    x2    - e1            +      a1   =  4
		      x1  -    x2               + s2                 =  6


z      x1     x2        e1       s2        a1        rhs    BV                 
  
1    -2     -3       0      0     -M      0
 0     1      1      -1      0      1       4             
 0     1      0       0      1       0       6      s2        
	   

 Put in form to identify solution and bring in the variable that decreases Z the most
(the largest positive number in the first row)

z     x1         x2          e1       s2       a1      rhs    BV                Solution (0, 0, 0,6, 4)

1   M-2   M-3   -M      0     0      0
 0     1       1       -1      0     1      4      a1       
 0     1       0        0      1     0       6      s2        
	                                   
           

z     x1           x2           e1         s2          a1         rhs     BV                Solution (4, 0, 0,2, 0)

  1    0         1        2       0     M-2    -8
  0    1         1       -1       0      1         4      x1        
  0    0        -1        1       1     -1         2      s1        
	                                   

Two Artificial Variables:

Minimize Z = 2x1 + 4 x2 					 
subject to        x1 + 2x2 > 10		  	   
		3 x1 +   x2 > 15		      	      
									 
Maximize - Z - 2x1 - 4 x2 	

z     x1           x2           e1         e2          a1        a2        rhs    BV                

-1     2         4        0       0      M      M       0
  0    1         2       -1       0       1       0      10    a1        
  0    3         1        0      -1       0        1     15    a2        
	                                   

Put in form to identify solution (clean up a1 column:

z     x1           x2           e1         e2          a1        a2        rhs     BV                 

-1     2-M   4-M   M       0      0       M   -10M
  0    1         2       -1       0       1       0      10    a1        
  0    3         1        0      -1       0        1     15    a2        
	                                   

z      x1             x2            e1         e2          a1        a2        rhs       BV                Solution (0, 0, 0, 0, 10, 15) 

-1   2-4M    4-2M    M     M      0      0    -25M
  0     1           2        -1      0       1      0     10       a1        
  0     3           1         0      -1      0      1     15       a2        
	                                   


No Feasible Solution

max  x1 + x2
s.t     x1 + x2  < 1
         x1         >  2

z      x1     x2        s1        e2         a2        rhs    BV                Solution (0, 0, 1, 0, 2)           
  
1    -1     -1       0      0      M       0
 0     1      1      1       0       0       1      s1     
 0     1      0       0     -1       1       2     a2        
	   


Put in form for identifying solution:
z       x1         x2        s1       e2        a2        rhs     BV                   
  
1    -1-M    -1     0      M     0      -2M
 0      1        1      1      0      0        1       s1     
 0      1        0      0     -1      1        2      a2        
	   
            


1st Iteration:
z       x1         x2         s1         e2         a2        rhs     BV                Solution (1, 0, 0, 0, 1)              
  
1       0       M    1+M    M      0      1-M
 0      1        1       1        0       0        1       x1      
 0      0       -1      -1       -1      1        1      a2        
	   
            


