Midterm 1 Solutions by SAMANVITHA VANGALA
Section 1

1. 

Rearrange the values to get a standard tableau:

	x1
	x2
	x5
	1
	

	1
	2
	-4
	3
	= x3

	-1
	-2
	-1
	0
	= x4

	0
	2
	0
	-3
	 min


Optimal tableau:

Therefore, x1=x2= x4= x5=0, x3= 3, min = -3

2.  Rearrange the values to get a standard tableau:

	x1
	x2
	x5
	1
	

	1
	-2
	4
	3
	= x3

	-1
	2
	1
	0
	= x4

	0
	2
	0
	3
	 min


The tableau is now optimal, so Min = 3 at x1= x2= x5= 0, x3= 3, x4= 0, and max = - 3.

3.  

	
	2
	4
	3
	2
	12
	2 
	16
	21
	1
	9
	

	
	16
	2 
	3
	1
	12
	00
	1
	3
	1
	8
	

	
	2
	2 
	16
	3
	12
	11
	3
	3 
	2
	9
	

	
	2 
	11
	4
	11
	2 
	1
	2 
	3 
	16
	8
	

	
	6
	1
	6
	1
	6
	1
	6
	1
	6
	
	


The balance condition is satisfied. 

We place the flow at positions with minimal cost in each column. 

This  gives  an optimal solution with min = 35    

Corrected on   Nov. 9, 2007: by James Sterner

This feasible solution is not optimal, min = 34, not 35. J.J.Barron.

The cost 1 at the selected position  (3,6) is not minimal in its column.

This feasible solution is not basic. There is a loop involving the positions 

(2,5),(2,6),,(3,6), (3,5). Adjusting by 1 the flow along the loop, we obtain an optimal solution.
4.  

	
	3
	11
	3
	2
	14
	2
	4
	2
	14
	9
	

	
	4
	1
	3
	1
	1
	10
	16
	3
	12
	8
	

	
	2
	2
	16
	3
	12
	1
	3
	11
	2
	9
	

	
	26
	3
	2
	11
	2
	11
	2
	3
	2
	8
	

	
	6
	1
	6
	1
	6
	1
	6
	1
	6
	
	


We place the flow at positions with  the minimal cost in every column, so the min = 40.

5.  

	
	
	
	-2
	
	

	-1
	1*
	2
	3
	4
	2

	-2
	2
	3
	4*
	6
	2

	-1
	3
	1*
	5
	3
	1

	-1
	1
	3
	4
	3
	1*

	-1
	1
	1
	2
	1*
	3


	0*
	1
	0
	3
	1

	0
	1
	0*
	4
	0

	2
	0*
	2
	2
	0

	0
	2
	1
	2
	0*

	0
	0
	0
	0*
	3


Optimal Solution, min  = 8

Correction on Nov. 9, 2007: by James Sterner

While the solution is correct, the method shown does not work the way it should the solution uses:

	
	
	
	-2
	
	

	-1
	1
	2
	3
	4
	2

	-2
	2
	3
	4
	6
	2

	-1
	3
	1
	5
	3
	1

	-1
	1
	3
	4
	3
	1

	-1
	1
	1
	2
	1
	3


Which yields the following table:

	0*
	1
	0
	3
	1

	0
	1
	0*
	4
	0

	2
	0*
	2
	2
	0

	0
	2
	1
	2
	0*

	0
	0
	-1
	0*
	2


The -1 is shown in the answer key as 0, but clearly is not as it corresponds to 2 – 2 -1 = -1, not 0.

Better approaches to this problem are shown below:

SUBTRACTING ROWS 1st 

	
	
	
	-1
	
	

	-1
	1
	2
	3
	4
	2

	-2
	2
	3
	4
	6
	2

	-1
	3
	1
	5
	3
	1

	-1
	1
	3
	4
	3
	1

	-1
	1
	1
	2
	1
	3


Which yields the following table:

	0*
	1
	1
	3
	1

	0
	1
	1*
	4
	0

	2
	0*
	3
	2
	0

	0
	2
	2
	2
	0*

	0
	0
	0
	0*
	2


OR, SUBTRACTING COLUMNS 1st 

	
	-1
	-1
	-2
	-1
	-1

	
	1
	2
	3
	4
	2

	-1
	2
	3
	4
	6
	2

	
	3
	1
	5
	3
	1

	
	1
	3
	4
	3
	1

	
	1
	1
	2
	1
	3


Which yields the following table:

	0*
	1
	1
	3
	1

	0
	1
	1*
	4
	0

	2
	0*
	3
	2
	0

	0
	2
	2
	2
	0*

	0
	0
	0
	0*
	2


All which yield an optimal solution of min = 1 + 1 + 4 + 1 + 1 = 8.

