Charles Brownstein

Solutions For Section 2 Exam

1.

	X1
	X2
	X5
	1
	

	1
	2
	-4
	6
	X3

	-1
	2
	-1*
	0
	X2

	0
	2
	0
	-6
	(max


Pivot on the -1:

	X1
	X2
	X2
	1
	

	5
	-6
	4
	6
	X3

	-1
	2
	-1
	0
	X5

	0
	2
	0
	-6
	(max


Combined the X2’s:

	X1
	X2
	1
	

	5
	-2
	6
	X3

	-1
	1
	0
	X5

	0
	2
	-6
	( max


Make it a Min:

	X1
	X2
	1
	

	5
	-2
	6
	X3

	-1*
	1
	0
	X5

	0
	-2
	6
	( min


Not optimal so Pivot on -1 to see if you can optimize it:

	X5
	X2
	1
	

	-5
	3
	6
	X3

	-1
	1
	0
	X1

	0
	-2
	6
	( min


After Pivoting you can see there is a bad column (X2). Since there is a bad column the tableau is feasible with a bad column and UNBOUNDED. Min = - infinity, and therefore the MAX = INFINITY
2.

	X1
	X2
	X5
	1
	

	2
	2
	4
	3
	X3

	-2
	2
	1
	0
	X4

	0
	-2
	-2
	-3
	(min

	
	Bad Column
	
	
	


There is a bad Column so you try to pivot above a number and find out there is still a bad column. 

Therefore the LP is feasible with a bad column, UNBOUNDED. MIN ( -INFINITY 

3.

	potentials
	0
	1
	1
	1
	1
	0
	1
	0
	1
	

	0
	2 (0)
	5 (4)
	3 (2)
	2 (1)
	1 3
	2 (2)
	1 (0)
	2 (2)
	1 6
	9

	0
	1 (1)
	2 (1)
	3 (2)
	1 (0)
	1 1
	0 1
	1 6
	3 (3)
	1 (0)
	8

	0
	2 (2)
	2 (1)
	1 6
	3 (2)
	1 2
	1 (1)
	3 (2)
	0 1
	2 (1)
	9

	0
	0 6
	1 1
	3 (2)
	1 1
	2 (1)
	1 (1)
	2 (1)
	3 (3)
	1 0
	8

	
	6
	1
	6
	1
	6
	1
	6
	1
	6
	supply/demand


All Wij’s are positive. So the tableau is optimal. 

6*0 + 1*1 + 6*1 + 1*1 + 1*3 + 1*1 + 1*2 + 0*1 + 1*6 + 0*1 + 0*1 + 1*6

= 0 + 1 + 6 + 1 + 3 + 1 + 2 +0 + 6 + 0 + 0 + 6

= 26
MINIMAL COST IS 26 dollars
4.

	potentials
	3
	2
	1
	2
	2
	2
	0
	1
	2
	

	0
	3     3-E
	1 (1)
	3 (3)
	2 (0)
	1(-1) +E
	2 (0)
	0 6
	2 (1)
	1(-1)
	9

	1
	5 (3)
	1 1
	3 (3)
	1 1
	1 0
	5 (4)
	1 (2)
	3 (3)
	1 6
	8

	1
	2 3+E
	2 (1)
	0 0
	3 (2)
	1     6-E
	1 (0)
	3 (4)
	1 (1)
	2 (1)
	9

	1
	2 (0)
	3 (2)
	0 6
	1 (0)
	2 (1)
	1 1
	2 (3)
	0 1
	2 (1)
	8

	
	6
	1 
	6
	1
	6
	1
	6
	1
	6
	supply/demand


	potentials
	2
	1
	0
	1
	1
	1
	0
	0
	1
	

	0
	(1)
	(0)
	(3)
	(1)
	3
	(1)
	6
	(2)
	(0)
	9

	0
	(3)
	1
	(3)
	1
	0
	(4)
	(1)
	(3)
	6
	8

	0
	6
	(1)
	(0)
	(2)
	3
	(0)
	(3)
	(1)
	(1)
	9

	0
	(0)
	(2)
	6
	0
	(1)
	1
	(2)
	1
	(1)
	8

	
	6
	1
	6
	1
	6
	1
	6
	1
	6
	supply/demand


The tableau is optimal because all Wij values are greater then zero.

6*2 + 1*1 + 6*0 + 1*1 + 0*1 + 3*1 + 0*1 + 3*1 + 1*1 + 6*0 + 1*0 + 6*1

= 12 + 1 + 0 + 1 + 0 + 3 + 0 + 3 + 1 + 0 + 0 + 6

= 27

MINMAL COST IS 27 DOLLARS
5.

	1
	2
	3
	4
	2

	2
	3
	4
	1
	2

	3
	1
	5
	3
	5

	1
	3
	4
	0
	1

	5
	5
	2
	1
	0


	-1
	-1
	-2
	
	

	1
	2
	3
	4
	2

	2
	3
	4
	1
	2

	3
	1
	5
	3
	5

	1
	3
	4
	0
	1

	5
	5
	2
	1
	0


	0
	1
	1
	4
	2

	1
	2
	2
	1
	2

	2
	0
	3
	3
	5

	0
	2
	2
	0
	1

	4
	4
	0
	1
	0


	
	0
	1
	1
	4
	2

	-1
	1
	2
	2
	1
	2

	
	2
	0
	3
	3
	5

	
	0
	2
	2
	0
	1

	
	4
	4
	0
	1
	0


	0*
	1
	1
	4
	2

	0
	1
	1*
	0
	1

	2
	0*
	3
	3
	5

	0
	2
	2
	0*
	1

	4
	4
	0
	1
	0*


OR…

	0*
	1
	1
	4
	2

	0
	1
	1
	0
	1*

	2
	0*
	3
	3
	5

	0
	2
	2
	0*
	1

	4
	4
	0*
	1
	0


1+ 1 + 1 + 1 + 2 = 6 OR 1 + 1 + 4 + 0 +0 = 6 

MINIMUM = 6
