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104 Chapter 3

Linear Programming Methods

@ The following tableau is not in simplex form.

Coefficients
Row Basic z X, X, X X X5 RHsS
(] z 1 1 -1 -1 0 2 20
1 - 0 1 5 -1 1 12 12
2 —_ 0 0 8 1 2 16 16

@ Write the set of equations described by the tableay as it stands,

@ Using linear operations, convert the tablean into simplex form by making x, and x, basic, What
is the solution corresponding to the new tableay?

@ From the new tablean, predict the effects of increasing x; by I, by 0.5, and by 2.
@ From the new tableay, predict the effects of increasing x, by 1, by 0.5, and by 2.

6. Starting with the tableau found in Exercise 5(b), consider the three cases that follow. Construct the

new tableau in the simplex form, write the basic solution obtained, and use the matginal information
available from the tableau to comment on any characteristics that the solution exhibits. Rach part of
this problem refers to the original basis,

(a) Allow x, to replace X, as a basic variable,

(b) Allow x, to replace x, as a basic variable,
{c} Allow x; to replace X; as a basic variable,

tially change the basis by allowing variables to enter and leave so that the basic solutions are #2, #3, i
#4, and #5, in that order. Show the equations in the simplex form for each of the four cases, and sketch, -
the view of the feasible region described for each basis, :

8. This is an exercise designed to illustrate the pivoting process. In each case listed, start from the fol-

lowing tableau and let the specified variable enter the basis. Specify which variable should jeave the
basis, predict the new basic solution, and predict the new value of the objective function, Indicate
whether the objective value increases or decreases.

" (a) x, enters.
(b) x; enters.
(¢) x; enters.
(d) x; enters.
(e) x,, enters.

Coefficients

M
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106  Chapter 3

Linear Programming Methods

{b) Use the most negative rule to select the entering variable. Proceed until the algorithm terminates.

13, Find all alternative optima in the following tableau.

Coefficients - .
Row Basic z X, X, Xy X, X5 Xg RHS
0 z 1 0 0 0 0 2 4 10
1 Xy 4 0 1 5 -3 2 4
2 x 0 2 1 0 -3 1 3 2

14. Convert the following problem into simplex form and sofve with the Math Progzamming Excel Add-
in. What are the values of the original problem variables?

Minimize z = 3x;, + 2x,

subject to X - n=-11
%, - 2x; £ -10
x z 3

x, and x, are unrestricted

18, Drop the second constraint from the example problem in Section 3.2 and solve it. Comment on any
special characteristics of the optimal solution.

16. Add the simple lower bound constraints x 2 ~5 and y 2 -5 to the example problem in Section 3.2.
Solve the problem with these constraints explicitly included and comment on any special character-
istics of the optimal solution.

17. Repeat Exercise 16, but use a transformation to elisninate the lower bounds on x and y from the con-
straint set (i.e., do not treat x and y as unrestricted variables).

18. Add the constraint x, — x, 2 0 to the example problem in Section 3.8, and solve it using the two-phase
method.

For the following problem, use the phase 1 procedure to find a feasible solution. Set up the tableau
' to begin phase 2.

Maximize z=2x, ~ 3x, + x — 4x,

subject to 2, - xy+ 3xy - 5x, £20
X+ 20— xy + Ax, 2 2
x, £20
xz0,j=1,...,4
20, Consider the linear program
Maximize z=2x; + 3%+ x3+  4x
subject to X - X+ x =5
-x, + 2x, + x 56
X+ 2, + 05x, £ 8
5z0,j=1,...,4
After several pivots, the simplex tablean appears as follows.
Coefficients
Row Basic z X) X, X3 Xy X3 X x RHS
0 z 1 0 -L5 0 -125 2 0 1.5 22
1 X, 0 1 0.5 0 1.25 1 0 0.5 9
2 X 0 0 25 0 2.25 1 1 0.5 15
3 X 1] 0 0.5 1 0.25 0 0 0.5 4




