Duality Theory Practice
Math 305 October 15, 2008
1.  Given the following LP
max 2x1 + x2

s.t

   -x1 + x2  ≤ 1

   x1 + x2   ≤ 3

   x1 - 2x2  ≤ 4

a. Find its dual  

      min y1 + 3 y2 + 4y3
          -y1  +    y2  +  y3     ≥ 2
           y1   +    y2  - 2y3    ≥ 1
b. By observing that (0,  2,  0 ) is a feasible solution for the dual, find an upper bound on the solution for the primal.    0 + 3*2+ 4*0 = 6
c. You are told that  y2 and e2  and are basic variables for the a basic feasible solution of the dual. Find the corresponding solutions for dual and primal.
min y1 + 3 y2 + 4y3 + 0 e1 + 0 e2
          -y1  +    y2  +  y3    -e1       = 2
           y1   +    y2  - 2y3       - e2  =  1

      with all but y2 and e2  = 0:
           y2       = 2

           y2 –e2 = 1        =>    (0, 2, 0, 0, 1)

BV corresponding primal are s1, s3, x1 => (3, 0, 4, 0, 1)

d. Find all basic feasible solutions to the primal.
Graphing gives intersections in the feasible region at at (0,0), (0,1), (1,2) and (3,1). Find corresponding CPFS (table below)
e. Find the dual solutions corresponding to the basic solutions in d. 
	Primal
	Dual
	Z

	(0, 0, 1, 3, 4)
	(0, 0, 0,-2, -1)
	0

	(0,1,0,2,6)
	(1, 0, 0, -3, 0)
	1

	(1,2,0, 0, 7)
	(-1/2, 3/2, 0, 0, 0)
	4

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

	
	(1, 2, 0,-1,0 )
	7


