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i Starting Primal Variables X4 R k-0
Optimal z-equation coefficient 29/5 —-2/54+ M
Left minus right sides of the
dual constraint associated with
the starting primal variable y1—0 y2—(—M)

Application of the foregoing equation thus yields

29/5=y,—0 and —2/5+M‘—‘—y2—(—M)

We thus obtain y, = 29/5 and Y2 = —2/5, which are the same values as those
obtained directly from the optimal dual tableau.

We now show that the optimal dual tableau (Table 4-4)
optimal primal solution directly and by using the equation stated e

also yields 'the
arlier. Observe,
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ivi Ch. 4
r Programming: Duality and sensitivity Analysis [

ociated with the first, second, and

i S
first, that x1, x5, and xg are respectively as R, and Rt

third dual constraints and, hence, with the artificials R ;,

/17‘.___ R, /z,."‘"‘ng /Li""R:i

[ 265—-M 12/5—-M —id
i

| °
\

Starting Dual Variables

Optimal w-equation coefficients

Left minus right sides of the :
primal constraint associated with \ o o
the starting dual variable \ x1—M x:— M 2l

I\

\_\E
%
x1=(26/5— M) +M=26/5 -
xo=(12/5—M)+M=12/5
x3=(—M)+M=0

which is the same solution obtained directly in the optimal primal tableau (Table

4-3). ¥ _ : <

Why should we be interested in obtaining the optimal solution of the primal

by solving the dual? The answer is that it may be more advantageous computa—

tionally to solve the dual rather than the primal. Recall that the computational
effort in linear programming depends more on the number: of constraints than
on the number of variables. Thus, if the dual happens to have a smaller number :
of constraints than the primal, generally it will be more efficient to solve the
dual, from which the optimal primal solution can then be obtained.

Thus we get

Exercise 4.2-1
Find the optimal dual solution from the optimal primal tableau of each of the following
__examples in Chapter 3.
(a) Example 3.3-1, Table 3-2.
[Ans. y, =y, = 3/72.]
(b) Example 3.3-2, Table 3-3.
[Ans. y1=5/8, y,=1/8, y; = 0.]
(c) The example in Table 3—1, Section 3.2.3-A.
[AI‘ZS. yi= 7/5, = O, Visi= _1/5.]

The primal and dual solutions in Tables 4-3 and 44 reveal two interesting

results:
1. At the optimum iteration we have

max z= min w = 544
This is always true and, indeed, should be consistent with the optimal values
of the variables in both problems, namely,
2=5x;+12x,+4x3=5X26/5+ 12X 12/5+4 X 0= 548
w=10y;1 + 8y, =10 X 29/5 + 8 X (—2/5) = 542

T This statement is based on the (almost) obvious observation that the dual of the
dual is the primal. You should verify this by considering the dual as the given problem:
Then use x;, x5 x3 as its “dual” variables. By applying the rules in Table 42 you

will find that the resulting “dual” is the original primal!
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