620-261 : Handout (Chapter 6)

 This a “sample” of the kind of questions on the revised Simplex Method that might appear in the exam.

 Consider the following initial Simplex tableau:

	B.V.
	Eq. #
	x1
	x2
	x3
	x4
	x5
	x6
	x7
	R.H.S

	?
	1
	2
	1
	0
	0
	?
	?
	?
	?

	?
	2
	1
	2
	-1
	0
	?
	?
	?
	?

	?
	3
	-1
	1
	0
	-1
	?
	?
	?
	?

	W
	W
	?
	?
	?
	?
	0
	0
	0
	?


where x5 , x6 and x7 are artificial variables and x3 and x4 are surplus variables associated with x6 and x7 respectively. The following is a simplex tableau obtained after a number of pivot operations. 

	B.V.
	Eq. #
	x1
	x2
	x3
	x4
	x5
	x6
	x7
	R.H.S

	x3
	1
	?
	?
	?
	-1
	1
	?
	?
	7

	x1
	2
	?
	?
	?
	1/3
	1/3
	?
	?
	?

	?
	3
	?
	?
	?
	-2/3
	1/3
	?
	?
	16/3

	?
	?
	?
	?
	?
	1/3
	7/3
	?
	?
	67/3


In these tables ? represents missing values.

 You are expected to compute the missing values (in both tables) using Revised Simplex techniques rather than explicit (Primal Simplex) pivot operations.

6. Solution

Observation 1:

Utilising the fact that x3 and x1 are in the basis and x3 and x4 are the surplus variables associated with x6 and x7 respectively, we obtain for the final tableau: 

	B.V.
	Eq. #
	x1
	x2
	x3
	x4
	x5
	x6
	x7
	R.H.S

	x3
	1
	0
	?
	1
	-1
	1
	-1
	1
	7

	x1
	2
	1
	?
	0
	1/3
	1/3
	0
	-1/3
	?

	?
	3
	0
	?
	0
	-2/3
	1/3
	0
	2/3
	16/3

	?
	?
	0
	?
	0
	1/3
	7/3
	?
	?
	67/3


Observation 2:

Clearly, the third element of the basis must be x2.  Thus, we can fill in the x2 column and furthermore conclude that we are in Phase 2.  We can thus fill in the reduced costs of x6 and x7.    This yields:
	B.V.
	Eq. #
	x1
	x2
	x3
	x4
	x5
	x6
	x7
	R.H.S

	x3
	1
	0
	0
	1
	-1
	1
	-1
	1
	7

	x1
	2
	1
	0
	0
	1/3
	1/3
	0
	-1/3
	?

	x2
	3
	0
	1
	0
	-2/3
	1/3
	0
	2/3
	16/3

	z
	z
	0
	0
	0
	1/3
	7/3
	0
	-1/3
	67/3


Observation 3:

Since x3 is a surplus variable, we know that c3=0.  To compute the cost coefficients for the other two basic variables, (x2 and x1), we utilize the known values of the reduced costs, say r4 and r5 using the beloved 

          rj = cBB-1D.j-cj
Thus, for j=4 we obtain

     r4 = (0,c1,c2)B-1D.4 - 0

     1/3  = (0,c1,c2)(-1,1/3,-2/3)

thus

         c1 - 2c2 = 1

For j=5 we obtain

  r5 = (0,c1,c2)B-1D.5 - 0

  7/3 = (0,c1,c2)(1,1/3,1/3) 

thus

   
c1 +c2 = 7

Solving the two equations we obtain c1=5 and c2=2.
Observation 4:

Given c1, c2 and the value of the objective function (67/3) we can now compute the value of x1:

67/3 = CBRHS = (0,5,2)(7,?,16/3).

Solving for ? we obtain ?=7/3.  Thus, we complete the final tableau:

	B.V.
	Eq. #
	x1
	x2
	x3
	x4
	x5
	x6
	x7
	R.H.S

	x3
	1
	0
	0
	1
	-1
	1
	-1
	1
	7

	x1
	2
	1
	0
	0
	1/3
	1/3
	0
	-1/3
	7/3

	x2
	3
	0
	1
	0
	-2/3
	1/3
	0
	2/3
	16/3

	z
	z
	0
	0
	0
	1/3
	7/3
	0
	-1/3
	67/3


Observation 5:

Since there are three artificial variables and three functional constraints, it follows that the initial basis consists of the three artificial variables.  Thus,

	B.V.
	Eq. #
	x1
	x2
	x3
	x4
	x5
	x6
	x7
	R.H.S

	x5
	1
	2
	1
	0
	0
	1
	0
	0
	?

	x6
	2
	1
	2
	-1
	0
	0
	1
	0
	?

	x7
	3
	-1
	1
	0
	-1
	0
	0
	1
	?

	W
	W
	?
	?
	?
	?
	0
	0
	0
	?


Observation 6.

Given the final basis and the final RHS values, we can compute b using the recipe b = B RHS.  In our case the basis is (x3,x1,x2) hence B consists of the third, first and second column of the initial tableau.   Thus,


 EMBED "Equation" "Word Object7" \* mergeformat  


Hence,


 EMBED "Equation" "Word Object8" \* mergeformat  


Thus, we can fill-in the RHS column in the original tableau.

	B.V.
	Eq. #
	x1
	x2
	x3
	x4
	x5
	x6
	x7
	R.H.S

	x5
	1
	2
	1
	0
	0
	1
	0
	0
	10

	x6
	2
	1
	2
	-1
	0
	0
	1
	0
	6

	x7
	3
	-1
	1
	0
	-1
	0
	0
	1
	3

	W
	W
	?
	?
	?
	?
	0
	0
	0
	?


Observation 7:

To compute the missing entries in the initial tableau, we can reinitialise Phase 1, recalling that all the basic variables are artificial variables in our case. Thus, the initial tableau at the pre-canonical stage is as follows:

	B.V.
	Eq. #
	x1
	x2
	x3
	x4
	x5
	x6
	x7
	R.H.S

	x5
	1
	2
	1
	0
	0
	1
	0
	0
	10

	x6
	2
	1
	2
	-1
	0
	0
	1
	0
	6

	x7
	3
	-1
	1
	0
	-1
	0
	0
	1
	3

	W
	W
	0
	0
	0
	0
	-1
	-1
	-1
	0


Observation 8:

Restoring the canonical form we thus obtain

	B.V.
	Eq. #
	x1
	x2
	x3
	x4
	x5
	x6
	x7
	R.H.S

	x5
	1
	2
	1
	0
	0
	1
	0
	0
	10

	x6
	2
	1
	2
	-1
	0
	0
	1
	0
	6

	x7
	3
	-1
	1
	0
	-1
	0
	0
	1
	3

	W
	W
	2
	4
	-1
	-1
	0
	0
	0
	19
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