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Recall the Investment Advisors problem (Chapter 7, Problem 25). Letting

x, = shares of U.S. Oil
shares of Hub Properties

I

X
leads to the formulation:

Max 3x, + 5x, Maximize total annual return
st
25x + 50x, = 80,000 Funds available
050y, + 025, = 700 Risk maximum
1x, = 1000 U.S.Oil maximum

% =0

The computer solution of this problem is shown in Figure 8.11.

a.  What is the optimal solution and what is the value of the total estimated annual return?

b.  Which constraints are binding? What is your interpretation of this condition in terms of

the problem?

What are the dual prices for the constraints? Interpret each.

d. Would it be beneficial to relax the constraint on the amount invested in U.S. Oil? Why or
why not?

Refer to Figure 8.11, which shows the computer solution of Problem 3.

a. How much would the estimated return per share for U.S. Oil have to increase before in-
creasing the investment in this stock would be beneficial?

b.  How much would the estimated return per share for Hub Properties have to decrease before
reducing the investment in this stock would be beneficial?

¢. How much would the total annual return be reduced if the U.S. Oil maximum were reduced
10 900 shares?

Recall the M&D Chemicals problem (Chapter 7, Problem 37). Letting

x, = gallons of product 1 produced
x, = gallons of product 2 produced

leads to the formulation:

Min 2x, + 3,
s.t
Lx, =125 Demand for product |
Iy, + Lx, = 350 Total production requirement
2x, + lx, = 600 Processing time limitation
S ioey=i0
The Management Scientist solution is shown in Figure 8.12.
a.  What is the optimal solution and what is the minimum production cost?
b.  Specify the range of optimality for the objective function coefficients.
¢ What are the dual prices for each constraint? Interpret each.
d. If the total production requirement were increased from 350 to 450 gallons, how would the

value of the optimal solution change?
€. Identify the range of feasibility for the right-hand-side values.
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Objective Function Value =
Variable Value

X1 800.000

X2 1200.000

Constraint Slack/Surplus

il 0.000

2 0.000

3 200.000

OBJECTIVE COEFFICIENT RANGES

Variable Lower Limit
X1 2.500
X2 1.500

RIGHT HAND SIDE RANGES

Constraint Lower Limit
i 65000.000
2 400.000
3 800.000

8400.000

Reduced Costs

Current Value

Current Value

80000.000
700.000
1000.000

0.093

1333

0.000

Upper Limit
10.000
6.000

Upper Limit
140000.000
775.000
No Upper Limit
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S = units purchased in the stock fund
M = units purchased in the money market fund

Jeads to the following formuation:

Min 85+ 3M

Sl
505 + 100M = 1,200,000 Funds available
55+ 4M = 60,000  Annual income
M= 3000 Unitsinmoney market
SM=0

The computer solution is shown in Figure 3.16.
. What is the optimal solution, and what i the minimum toial isk”

b, Specify the objective coefficient ranges

. How much annual income will be camed by the portfolio?
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Optimal Objective Value = 62000.00000

variable lue Reduced Cost
s 4000.00000 0.00000
M 10000.00000 0.00000
Constraint Slack/surplus Dual Value

0.00000 -0.05667
2 0.00000 2.16667
3 7000.00000 0.00000
Objective Allowable Allowahle
variable Coefficient Increase Decrease
£.00000 Infinite 4.25000
M 3.00000 3.40000 Infinite
RHS Allowable allowable
Constraint value Increase Decrease
1 1200000.00000  300000.00000 420000.00000
2 6000000000 42000.00000 1200000000
3 3000.00000 7000.00000 Infinite

-




