Math 484.2.  November 5, 2009.   Midterm 2.  
5 problems, 15 pts each. Your name_____Ronald Taylor_______________________ 

1--2. Solve linear programs where all xi >= 0:
	x1
	x2
	-2
	-x5
	Problem 1

	 1
	2
	3
	 4
	= x3

	 1
	-2
	0
	 -1
	= -x2

	 0
	2
	-3
	 0
	--> max


Rearrange columns

	x1
	x2
	-x5
	-2
	Problem 1

	 1
	2
	4
	3
	= x3

	 1
	-2
	-1
	 0
	= -x2

	 0
	2
	0
	-3 
	--> max


Change Max to min

	x1
	x2
	-x5
	-2
	Problem 1

	 1
	2
	4
	3
	= x3

	 1
	-2
	-1
	 0
	= -x2

	 0
	-2
	0
	3 
	--> min


Multiply last columnw by -2 and 3rd column by -1

	x1
	x2
	x5
	1
	Problem 1

	 1
	2
	-4
	-6
	= x3

	 1
	-2
	1
	 0
	= -x2

	 0
	-2
	0
	-6 
	--> min


Multiply 2nd row by -1

	x1
	x2
	x5
	1
	Problem 1

	 1
	2
	-4
	-6
	= x3

	 -1*
	2
	-1
	 0
	= x2

	 0
	-2
	0
	-6 
	--> min


Pivot -1

	x2
	x2
	x5
	1
	Problem 1

	 -1
	4
	-5
	-6
	= x3

	 -1
	2
	-1
	 0
	= x1

	 0
	-2
	0
	-6 
	--> min


Combine both x2 columns

	x2
	x5
	1
	Problem 1

	3*
	-5
	-6
	= x3

	1
	-1
	 0
	= x1

	-2
	0
	-6 
	--> min


Pivot 3

	x2
	x5
	1
	Problem 1

	1/3
	5/3
	2
	= x3

	1/3
	
	 3
	= x1

	-2/3
	
	 
	--> min


We see we are going to have a bad column in phase 2.  LP is unbounded min = -infinity

2.

	2x1
	-x2
	1
	x5
	Problem 2

	 1
	-2
	3
	 4
	= x3

	 1
	2
	0
	 -1
	= -x4

	 0
	-2
	-3
	 -2
	--> min


Multiply column 1 by 2 and column 2 by -1

	x1
	x2
	1
	x5
	Problem 2

	 2
	2
	3
	 4
	= x3

	 2
	-2
	0
	 -1
	= -x4

	 0
	2
	-3
	 -2
	--> min


Swap column 3 and 4

	x1
	x2
	x5
	1
	Problem 2

	 2
	2
	4
	 3
	= x3

	 2
	-2
	-1
	 0
	= -x4

	 0
	2
	-2
	 -3
	--> min


Multiply row 2 by -1

	x1
	x2
	x5
	1
	Problem 2

	 2
	2
	4
	 3
	= x3

	 -2
	2
	1
	 0
	= x4

	 0
	2
	-2
	 -3
	--> min


Bad column at x5, LP is unbounded min = - infinity


3. Solve transportation problem\

	Potentials
	1
	1
	1
	1
	1
	1
	1
	2
	1
	

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

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

	0
	2
(1)
	2
(1)
	1
6
	3
(2)
	1
3
	1
(0)
	3\

(2)
	5
(4)
	2
(1)
	9

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


	2
(1)
	1
1
	2
(1)
	3
(2)
	1
6

	8

	
	6
	1
	6
	1
	6
	1
	6
	1
	6
	dem \ sup


Min = 35


4. Solve transportation problem
	Potential
	2
	1
	0
	1
	1
	1
	2
	0
	1
	

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

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

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

	0
	2
(0)
	3
(2)
	0
1
	1
1


	2
(1)
	1
(0)
	2
5
	0
1
	2
(1)
	8

	
	6
	1
	6
	1
	6
	1
	6
	1
	6
	dem \ sup


Min = 31


5. Solve job assignment problem
	1
	2*
	3
	4
	2

	2
	3
	4
	1*
	2

	3
	2
	1*
	3
	1

	1*
	3
	4
	5
	1

	5
	5
	2
	1
	0*


Min = 5

