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Midterm 2 Answer Sheet

Section 2

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


The tableau is feasible. Pivot on -2 .

	x1
	x4
	x5
	1
	

	0
	-1
	5
	3
	= x3

	-½
	-½
	-½
	0
	= x2

	1
	1
	1
	-3
	( min


So Min = -3 at x1= x4= x5=0, x3= 3, x2= 0

Another way (without pivoting):  Consider the second constraint

x1 + 2 x2 + x5 = - x4.

The left hand side of the second constraint is ≥ 0, while the right hand side is ≤ 0.

So x1 = x2 = x5 =  x4.= 0,  hence x 3= 3,  and 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


You get an optimal tableau, so Min = 3 at x1= x2= x5= 0, x3= 3, x4= 0, and max = - 3.

3.  

	potentials
	1
	1
	3
	1
	1
	0
	1
	2
	1
	0
	

	0
	2(1)
	4(3)
	36
	2 (1)
	6(5)
	2 (2)
	10
	21
	1(0)
	02
	9

	0
	16
	2 (1)
	3(0)
	10
	1(0)
	01
	1(0)
	3(1)
	1(0)
	01
	8

	0
	2 (1)
	2 (1)
	5(2)
	3(2)
	10
	1(1)
	3(2)
	3 (1)
	2(1)
	09
	9

	0
	2 (1)
	11
	4(1)
	11
	2 (1)
	1(1)
	2 (1)
	3 (1)
	16
	0 (0)
	8

	
	6
	1
	6
	1
	0
	1
	0
	1
	6
	12
	supply/demand


Min = 34. We introduced a fictitious store (destination) to dump the surplus. This way, we balance (close) the transportation problem. 

However, since we place the flow at positions with the minimal cost in each column, balancing and computation of dual variables was not necessary. Another shortcut: there is nothing to decide in the columns withg zero demand, so the problem can be reduced to a smaller problem.

4.  

	
	1
	1
	0
	0
	1
	0
	1
	0
	1
	-1
	

	0
	3(2)
	1(0)
	3(3)
	2(2)
	13
	2(2)
	4(3)
	2(2)
	16
	0(1)
	9

	0
	4(3)
	1(0)
	3(3)
	1(1)
	12
	1(1)
	16
	3(3)
	3(2)
	0(1)
	8

	-1
	2 (0)
	21
	16
	3(2)
	5(3)
	1(0)
	3(1)
	11
	2(0)
	01
	9

	-1
	21
	3(1)
	2(1)
	11
	21
	11
	2(0)
	3(2)
	2(0)
	04
	8

	
	1
	1
	6
	1
	6
	1
	6
	1
	6
	5
	


Min = 32. Here we cannot place the whole flow at positions with the minimal cost in every column (this would give the total cost 30) but we pay only 2 extra.

5.  

	
	-1
	-1
	-2
	-1
	-1

	-1
	5
	2
	3
	4
	2*

	
	2
	3
	4
	1*
	2

	
	3
	1*
	5
	3
	1

	
	1*
	3
	4
	3
	1

	
	5
	1
	2*
	5
	3


	3
	0
	0
	2
	0*

	1
	2
	2
	0*
	1

	2
	0*
	3
	2
	1

	0*
	2
	2
	2
	0

	4
	0
	0*
	4
	3


* Optimal Solution, min  = 7

