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1. Please use parametric programming to show the optimal solutions associated with the

range of # for the following linear programming problem. 15%
Maximize z = x; + 4%, + t{xy — X3)

s.t. 2:(1 + Xo = 1{}, Xq +3:2 = 6, Xo = 4‘, X1, X9 > 0.

2. Finco Investment Corporation must determine investment strategy for the firm during the

next three years. At present (time 0), $100,000 is available for the investment. Investments
A, B, C, D, and E are available. The cash flow associated with investment $1 in each is
given in the following table. For example, $1 invested in investment B required a $1 cash
outflow at time 1 and returns 50¢ at time 2 and $1 at time 3. To insure that the company’s
portfolio is diversified, Finco requires that at most $75,000 be replaced in any single
investment. In addition to investments A-E, Finco can earn interest at §% per year by
keeping uninvested cash in money market funds. Returns from investments can be
immediately reinvested. For example, the positive cash flow received from investment C at
time 1 may immediately be invested in investment B. Finco cannot borrow funds, so the
cash available for investment at any time is limited to cash on hand. Please formulate an
LP that will maximize cash on hand at time 3 (Don’t have to solve it). 10%
Cash flow at time

Time 0 (present) Time 1 Time 2 Time 3
A -$1 +$0.5 +$1 $0
B $0 -$1 +$0.5 +$1
C -$1 +$1.2 $0 $0
D -$1 $0 $0 +$1.9
E $0 $0 -$1 +$1.5

. Finco has $6,000 to invest, and three investments are available. If d; dollars (in thousands)

are invested in investment /, then a net present value (in thousands) of r{d)) is obtained,
where the 7,(d)’s are as follows:

rn(dy) =7d; + 2

r{dy,) =3dy + 7

rp{ds) = 4dz + 5

ri(do) = 13(dp) = r3{do) = 0 and dy, dy, dy > 0.

The amount placed in each investment must be an exact multiple of $1,000. To maximize
the net present value obtained from the investments, please use dynamic programming to
determine how Finco should allocate the $6,000. 25%

4. Four jobs must be processed on a single machine. The time required to process each job

and the data the job is due are shown in the following table. The delay of a job is the
number of days after the due day that a job is completed (if a job is completed on time or
early, the job’s delay is zero). Please use branch-and-bound approach to determine in what
order the jobs should be processed to minimize the total delay of the four jobs. 25%

Time Required to Complete Jobs (in days) Due Date
Job 1 6 days to complete End of day 8
Job2 4 End of day 4
Job 3 S End of day 12
Job 4 8 End of day 16

5. The Police Department has S patrol cars. A patrol car breaks down and requires service

once every 30 days. The police department has two repair workers, each of whom takes an
average of 3 days to repair a car. Breakdown times and repair time are exponential.
(a)Determine the average number of police cars in good condition. 13%

(b)Find the fraction of the time a particular repair worker is idle. 12%




