CHAPTER 7

Advanced Linear programming
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(a)

Unique solution:
(xy,x,)=(7/8, 3/8),
left-side vectors P, and P,
are independent (basis)

(b)

Unique solution:
(x,,x,)=(7/8,-1/4),
P, and P, form a basis
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Infinity of solutions:

P, and P, are dependent
{no basis). b is also
dependent
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No solution: P, and P,
are dependent (no basis),

i

4

-3

but b is independent
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Set 7.2a

6

The vectors

()= (5)

correspond to x, and x;, respectively.
k k

Assume that both x; and x; are nonbsic,

and let B and ¢ correspond to the current
solution. Then

- - -1
z, —c; =¢;B"P, —c,
+ + -1 - - -
z —c, =—¢;B"P, +¢c, =—(z;, —c;)

Thus, if x; is a candidate for entering the

basic solution, then x, cannot be an
entering candidate, and vice versa.

If z;

one of the two variables may enter the
basic solution to provide an alternative
optimum. The two variables cannot be
basic simultaneously because a basis B
cannot include two dependent vectors Py
and -Py

—¢; =(z; —¢;) =0, then possibly

To show that the two variables cannot
replace one another in alternative optima,

assume that x, is basic in the optimum
solution. Then

B7'P, =(0,...,1,...,0)"
B (-P,) =(0,....—1,...,0)"

According to the feasibility condition, x;

cannot replace x; because the
corresponding pivot element B (-Py) is
negative, unless x, =0, which is a trivial
case.

7

Number of nonbasic variables = n — m. In the case
of nondegeneracy, each entering nonbasic variable
will be associated with a distinct adjacent extreme
point. In the case of degeneracy, an entering
nonbasic variable can result in a different basic
solution without changing the extreme point itself.
In this situation, the number of adjacent extreme

points in less than # - m.

Let xx = di (= 0) represent the current basic
solution. Then, the new basic solution after x;
enters and x, leaves is
X, = _cfr = _10 =0, provided (B”'P,), =0

X, =d,—x;(B7'P)),, all basic x,,k # j

The last equation is independent of (B'P)); for all
k, because x; = 0. Hence, x; remains feasible for all

1. If the minimum ratio corresponds to
more than one basic variable, the next
iteration is degenerate.

2. If x;is the entering variable and if the basic
variable x; is zero, the next iteration will
continue to be degenerate if (B'le)k > 0.

3. Hfor every zero basic variable, xk, the pivot
element (B'Pj); <, then the next iteration
will not be degenerate.
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