LP in Non-Standard Form

Max 3X2

S.T. 2X1 + X2<40, X1 + 2X2 < 50, X1>-10 End

Lindo: X1 = 0, X2 = 25, OV = 75, Graphical: X1 = -10, X2 = 30, OV = 90, one must treat X1, as unrestricted, since it could be nonnegative or non-positive at the optimal vertex.




All variables must be non-negative:  Convert any unrestricted variable Xj to two non-negative variables by substituting y - xj for every Xj everywhere.  This increases the dimensionality of the problem by one (introduce one y variable) irrespective of how many variables are unrestricted. 
If any Xj variable is restricted to non-positive, substitute - xj for  Xj everywhere.   

Example 1: 
Min    C= X1+10X2,

Subject to the constraints

X1+X2≥2, X1−X2≤3, and X1≥0.

Noting that X2 is unrestricted in sign, we set X2=y−x2, now all variables are   nonnegative.
Plugging these new variables into the problem gives

Min    C= X1+10y – 10x2,

Subject to the constraints

X1+y -x2 ≥2, X1−y + x2 ≤3,

X1≥0, y ≥0, x2 ≥0.

The optimal solution is:  X1=2.5, y = 0, x2 = 0.5.

Thus in terms of original variables: 

 X1=2.5, X2 = y - x2 = -0.5.

With optimal value of C= X1+10X2 = -2.5

An Application: Let X1 be loaves of bread baked, and X2 – oz. flour bought or sold, positive if bought, negative if sold.
Max 30X1 – 4X2
Subject to:
X1 ≤ 5, 5 packages of yeast  

5X1 ≤30+X2, need enough flour to bake X1 loaves

X1 is non-negative, and X2 is unrestricted.
Set X2 = y –x2, and solve the standard form LP, this gives: X1 = 5, y =0, and x2 = 5.
In terms of original variables we have X1 =5 and X2 =y –x2 =0−5=−5. We bake 5 loaves and sell X2 = 5 oz. of flour. Total profit is 170.
For sensitivity analysis on must use the optimal solution-based approach.
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