Solutions to Review Problems

Ex. 7 (3.5)
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Continue from here… The problem has no finite optimum.

#11

     Maximize z = -20x-25y

      Subject to

         -2x-3y +u       = -18

           -x-3y   +v     = -12

         -4x-3y      +w =-24

             x,y,u,v,w>=0 

	
	
	-20
	-25
	0
	0
	0
	

	
	
	x
	y
	u
	v
	w
	

	0
	u
	-2
	-3
	1
	0
	0
	-18

	0
	v
	-1
	-3
	0
	1
	0
	-12

	0
	w
	-4
	-3
	0
	0
	1
	-24

	
	
	20
	25
	0
	0
	0
	0


	
	
	-20
	-25
	0
	0
	0
	

	
	
	x
	y
	u
	v
	w
	

	0
	u
	0
	-3/2
	1
	0
	-1/2
	-6

	0
	v
	0
	-9/4
	0
	1
	-1/4
	-6

	-20
	x
	1
	3/4
	0
	0
	-1/4
	6

	
	
	0
	10
	0
	0
	5
	-120


	
	
	-20
	-25
	0
	0
	0
	

	
	
	x
	y
	u
	v
	w
	

	-25
	y
	0
	1
	-2/3
	0
	1/3
	4

	0
	v
	0
	0
	-3/2
	1
	½
	3

	-20
	x
	1
	0
	½
	0
	-1/2
	3

	
	
	0
	0
	20/3
	0
	5/3
	-160


Optimal solution: x=3,y=4, z=-160
Ex. 5 (4.2)
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The optimal solution to the LP without integrality constraints is

	
	
	4
	1
	0
	0
	0
	

	
	
	x
	y
	u
	v
	w
	

	4
	x
	1
	2/3
	1/3
	0
	0
	5/3

	0
	v
	0
	14/3
	-2/3
	1
	0
	11/3

	0
	w
	0
	5
	-1
	0
	1
	1

	
	
	0
	5/3
	4/3
	0
	0
	20/3


We write the cutting plane equation for x.

	
	
	4
	1
	0
	0
	0
	0
	

	
	
	x
	y
	u
	v
	w
	u1
	

	4
	x
	1
	2/3
	1/3
	0
	0
	0
	5/3

	0
	v
	0
	14/3
	-2/3
	1
	0
	0
	11/3

	0
	w
	0
	5
	-1
	0
	1
	0
	1

	0
	u1
	0
	-2/3
	-1/3
	0
	0
	1
	-2/3

	
	
	0
	5/3
	4/3
	0
	0
	0
	20/3


	
	
	4
	1
	0
	0
	0
	0
	

	
	
	x
	y
	u
	v
	w
	u1
	

	4
	x
	1
	0
	0
	0
	0
	-1
	1

	0
	v
	0
	0
	-3
	1
	0
	7
	-1

	0
	w
	0
	0
	-7/2
	0
	1
	15/2
	-4

	1
	y
	0
	1
	½
	0
	0
	-3/2
	1

	
	
	0
	0
	1/2
	0
	0
	5/2
	5


	
	
	4
	1
	0
	0
	0
	0
	

	
	
	x
	y
	u
	v
	w
	u1
	

	4
	x
	1
	0
	0
	0
	0
	-1
	1

	0
	v
	0
	0
	0
	1
	-6/7
	4/7
	17/7

	0
	u
	0
	0
	1
	0
	-2/7
	-15/7
	8/7

	1
	y
	0
	1
	0
	0
	1/7
	-3/7
	3/7

	
	
	0
	0
	0
	0
	1/7
	25/7
	31/7


Now we introduce a cutting plane constraint for y

	
	
	4
	1
	0
	0
	0
	0
	
	

	
	
	x
	y
	u
	v
	w
	u1
	u1
	

	4
	x
	1
	0
	0
	0
	0
	-1
	0
	1

	0
	v
	0
	0
	0
	1
	-6/7
	4/7
	0
	17/7

	0
	u
	0
	0
	1
	0
	-2/7
	-15/7
	0
	8/7

	1
	y
	0
	1
	0
	0
	1/7
	-3/7
	0
	3/7

	0
	u2
	0
	0
	0
	0
	-1/7
	-4/7
	1
	-3/7

	
	
	0
	0
	0
	0
	1/7
	25/7
	0
	31/7


	
	
	4
	1
	0
	0
	0
	0
	
	

	
	
	x
	y
	u
	v
	w
	u1
	u1
	

	4
	x
	1
	0
	0
	0
	0
	-1
	0
	1

	0
	v
	0
	0
	0
	1
	0
	4
	-6
	5

	0
	u
	0
	0
	1
	0
	0
	-1
	-2
	2

	1
	y
	0
	1
	0
	0
	0
	-1
	1
	0

	0
	w
	0
	0
	0
	0
	1
	4
	-7
	3

	
	
	0
	0
	0
	0
	0
	3
	1
	4


Optimal Solution to the integer programming problem: x=1, y=0, z=4

Ex. 3 (3.3)

	
	
	2
	3
	5
	1
	0
	0
	0
	0
	0
	

	cB
	
	X1
	X2
	X3
	X4
	X5
	X6
	X7
	Y1
	Y2
	xB

	2
	X1
	1
	½
	1
	0
	3
	0
	-1
	0
	0
	½

	1
	X4
	0
	1
	-1/2
	1
	-2
	0
	-1
	0
	0
	4

	0
	X6
	0
	2
	-2/3
	0
	-1/2
	1
	0
	0
	0
	3/2

	0
	Y1
	0
	-3/2
	-2
	0
	-3
	0
	0
	1
	0
	0

	0
	Y2
	0
	-4
	1
	0
	2
	0
	-2
	0
	1
	0

	
	
	0
	-1
	-7/2
	0
	4
	0
	-3
	0
	0
	5


	
	
	2
	3
	5
	1
	0
	0
	0
	0
	

	cB
	
	X1
	X2
	X3
	X4
	X5
	X6
	X7
	Y1
	xB

	2
	X1
	1
	-1/4
	0
	0
	3/2
	0
	-1
	0
	½

	1
	X4
	0
	11/8
	0
	1
	-5/4
	0
	-1
	0
	4

	0
	X6
	0
	25/8
	0
	0
	7/4
	1
	0
	0
	3/2

	5
	X3
	0
	¾
	1
	0
	3/2
	0
	0
	1
	0

	0
	Y2
	0
	-19/4
	0
	0
	½
	0
	-2
	0
	0

	
	
	0
	13/8
	0
	0
	37/4
	0
	-3
	0
	5


Continue from here…
# 14
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Here is the final simplex tableau:
	
	x
	y
	U
	v
	w
	

	u
	0
	0
	1
	1/7
	3/7
	36/7

	x
	1
	0
	0
	2/7
	-1/7
	2/7

	y
	0
	1
	0
	3/7
	2/7
	24/7

	
	0
	0
	0
	19/7
	1/7
	82/7


The Dual Problem
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The optimal solution to the dual problem from the final tableau of the primal problem is
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. This is indeed the optimal solution to the dual problem, since it is a feasible solution to the dual problem and z=z’.
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