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Material 4 : Duality

Exercise 1. Consider the following linear program (P):
Max Z=3x;-x,
2x,+x,>2
X;+3x,+x,=3
X +x,21
X15Xy,X320
* Solve (P) geometrically.
* Write the dual (D) of (P).
* Solve (D) using the complementary slackness theorem.
Exercise 2. Consider the following linear program:
Max Z=3x;+X,+3Xs.
2X,+Xx,+x,<2
X +2x,+3x,<5
2Xx,+2Xx,+x,<6
X1,Xy,X320

* Solve the program using the simplex method.
*  Write the dual of this linear program and deduce an optimal solution for it.
Exercise 3. Consider the following linear program (P):
Max Z=4.5x,+2.5X,+ X3+3X,
2x,+x,+x,<3
X, —2X,+2x,<10
3x,+2x,+x,+2x,<8

X1,Xy,X5,X,20

The last table of the simplex is as follows.

VB [ X; [Xo [Xs [Xsa [Xs |[Xs |X; b

X, |2 1 0 1 1 0 |0 3

X¢ |3 -2 |0 |0 |4 1 -2 6
X3 | -1 |0 1 0 210 1 2
Z|%|%| 0| O0]|-1]0 -1 -11

*  Write the dual (D) of (P) and deduce its optimal solution from the last table of the primal.
*  Suppose that C4=4 (the coefficient of x4 in Z). Give the optimal solutions of (P) and (D).
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