Math 354 Summer 2004
Review problems for the Final Exam

Consider (again) the following linear programming problem from Midterm #2.

Maximize z = 4x; + 6xo + 223

subject to
Ty + T2 + @3 S 10
Ty + 42152 S 15
T + 3 S 6
X1, T2, 3 > 0

Applying the Simplex Method to this problem yields the following final tableau

4 6 2 0 0 0
Cp Ty T2 X3 U U2 U3
0 w|0 0 I 1 - —3[1
6 2| 0 1 —3 0 1 —1|32
4 x| 1 0 1 0 0 1] 6

00 3 0 3 38

This tableau represents the optimal solution
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Suppose now that the problem is changed to “Maximize z = (4 + A)x; + 6x9 + 223" for some
real number A. For what range of A is

z:

Ol O

still an optimal solution for the new problem? (Hint: you may want to try a specific value or
two for A first, to get a feel for what I'm asking.)

Answer: We are asked to replace the cost for z; by 4+ A. Doing so requires us to recompute
the bottom row of the tableau as usual. (We've done several problems like this before, but
never with a variable A.) When we’re done we get the following tableau.

4+A 6 2 0 0 0

CR T1 T2 T3 Up  Usg U3
0 u 0 0 -3 I
6 0 1 -1 0 —3 1
4+ A x 1 0 1 0 0 1 6
0 0 3+A 0 3 2+A[2+6A
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Our old solution, [ 6 % 0 ]T, will remain optimal for this new problem if we don’t have to
apply the Simplex Method to the tableau above. So we need the objective row of this tableau

to remain nonnegative. That means that we need
L +A>0
5 >

and 5
—+A>0.
2+ =

Therefore the range of A for which our old solution remains optimal is A > —1/2.

Given that

1=
I
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is a solution to the primal problem

Maximize z = x1 + 4xo + b3
subject to

—r1 + 12 + a3 < 4
35(31 + T2 + I3 < 16

) Z 1

x1, T, r3 = 0

use the Principle of Complementary Slackness to find a solution to the dual problem

Minimize z = 4w, + 16wy — w3

subject to
—wp + 3’(1]2 Z 1
w +  wy — ws > 4
wy + Wo Z 5
wy, wa, wy > 0

Answer: First we plug our solution to the primal problem into those constraints to check for

slack:
-3 + 1 + 6 =
33) + 1 + 6 = 16
1 = 1

We didn’t find any slack, so the Principle of Complementary Slackness doesn’t tell us anything
yet. But notice that every entry in our primal problem solution is non-zero, so Complementary
Slackness does tell us that there can’t be any slack in any of the constraints in the dual problem.
So if wy, wy, and w3 represent an optimal solution to the dual problem, we must have

—wp + 311)2 =1
wy + wy — wy = 4
wy + Wo = 95
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One could solve this using Linear Algebra, but I'll do it the ad hoc way. From the second and
third constraints, ws = 1. Add the first and third constraints together, we see that 4w, = 6,
so wy = 3/2. Then w; must be 7/2. Our solution is therefore

= W NI

Consider the following linear programming problem.

Maximize z = 3x1 — o9 + 223 + 4y

subject to
To + 71’3 + 21’4 Z 3,
T + 2:152 + ZT3 = 9,
21 + 39y + w3 — dzy <O,
z; >0, 7=1,2,3,4.
When solving it, the following tableau came up
T 9 T3 T4 Uy U2
[0 T T T 0 [T
w0 -f -2 0 14|
x| 1 2 1 0 0 09
0 8 2 0 0 16|38

Could it be correct? Explain.

Answer: No. The trick is to recompute the objective row using the rest of the tableau. The
mistake is in the us column. In the tableau, this entry is 16, while it should be

[4 0 3] -



