
Problem 1

Top Brass Trophy Company makes large championship trophies for youth

athletic leagues. At the moment they are planning production for fall sports:

football and soccer. Each football trophy has a wood base, and engraved plaque,

a large brass football on top, and returns $12 profit. Soccer trophies are similar

except that a brass soccer ball is on top, and unit profit is only $9. Since the

football has asymmetric shape, its base requires 4 board feet of wood, the soccer

base requires only 2 board feet. At the moment there are 1000 brass footballs in

stock, 1500 soccer balls,1750 plaques, and 4800 board feet of wood. Assuming

that all that are made can be sold.

(a) Formulate a linear programming model to determine an optimal product

mix to maximize the profit. Use decision variables:

x1 :number of football trophies to produce

x2 :number of soccer trophies to produce

(b) Solve your model graphically for an optimal solution.

(c) Put your model into the standard form.

(d) On your plot, label each edge of the feasible region as ν = 0 for the

appropriate variable ν in your standard form.

(e) Write down the dual of the problem.
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Problem 2

Solve the LP using two-phase method

max z = x1 + 2x2 + x3

s.t.

x1 + x2 + x3 = 7

2x1 − 5x2 + x3 ≥ 10

x1, x2, x3 ≥ 0
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Problem 3

The following tableau represents the data obtained after a simplex iteration

for a maximization problem. All variables xi of the problem are non negative.

Basic x1 x2 x3 x4 x5 x6 Solution

z f ? a 0 ? ? 210

x5 2 0 c 3 ? 0 6

x2 -3 1 d -1 ? 0 b

x6 1 0 e 2 ? 1 8

(a) What values should be in places of question marks?

(b) Assume b ≥ 0, in this iteration, what are the basic variables? What is the

current objective value? What is the current solution?

(c) For what values (or ranges of values) of the variables is the tableau opti-

mal?

(d) Given a = 2, b = 2, and f = 1, find another optimal solution.

(e) If f = 3, a = −1, b ≥ 0, c ≤ 0, d ≤ 0, e ≤ 0 what can you conclude about

the optimal value?

(f) Let f = 1, a = 1 and b = −2, d > 0. Can we apply dual simplex method

to the table? If so, what variables are candidates to leave the basis and

what variables may enter the basis?
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Problem 4
Consider the following LP.

maximize z = 24x1 + 22x2 + 45x3

subject to 2x1 + x2 + 3x3 ≤ 42
2x1 + x2 + 2x3 ≤ 40

x1 +
1
2
x2 + x3 ≤ 45

x1, x2, x3 ≥ 0

The optimal tableau is:

Basic x1 x2 x3 x4 x5 x6 Solution

z 20 0 0 1 21 0 882

x3 0 0 1 1 -1 0 2

x2 2 1 0 -2 3 0 36

x6 0 0 0 0 -1/2 1 25

where x4, x5, and x6are slack variables for constraints (1), (2) and (3), re-

spectively.

(a) Using the optimal tableau, write down the optimal solution and the opti-
mal value.

(b) Write down the dual LP.

(c) What is the optimal dual solution?

(d) If the right-hand side of constraint (1) changes to 55, what is the new
optimal value? What is the new optimal solution? (Hint: You need to
check the feasibility range first.)

(e) If the right-hand side of constraint (3) changes to 100, will the optimal
value change?

(f) In the objective function, if the coefficients of x1and x3are fixed, give the
range for the coefficient of x2in which the current solution is still optimal.

(g) In the objective function, if the coefficient of x1changes to 42, what is the
new optimal value? What is the new optimal solution. (Hint: You need
to check the optimality range first)

4


