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1. Consider the following problem:
min x; —2x,
st ox— xp22, %<3
—x 4+ x2l x,x >0 -
The slack variables x,, x4, and x5 are introduced and the artificial variables xg and x; are

incorporated n the first two constraints. The problem was solved by the big-M method and the
final tableau 1s as follows:

Z xl X | xy | x4 | X5 | Xg XT RHS
z 1
Xy 0 1 0 | -1
X, 0 1 0 0
X5 0 1 -1 0
Unfortunately, some of the data are missing, fill in the misging data.  Show your calculations.

(20%)
2. Consider the Toyco problem, the model and the final tableau are as follows:
max z =3x;+2xy +5x,
st x+2x% + x3 <430 (Operationl)
3x; +2x3 £460 (Operation 2)
X+ 4%y <420 (Operation 3)
Xy, %y, %320

x| Xy Xq Xy X5 Xg RHS
z 4 0 0 1 2 0 1350
X | ~1/4 1 0 12 [-1/44] 0 1 100
A3 | 372 0 1 0 1/2 0 230

-
*6 2 0 0 —2 1 [ 20

a.  Suppose that the company reduce the unit times on operation 1, 2, and 3 for toy frains (x;)
from the current level of 1, 3, and 1 minutes to .5, 1, and .5 minutes, respectively, - The

revenue per unit is change to $4. Determine the new optimum solution. (10%)
b.  Suppose that a new toy (fire engine) requires 3, 2, and 4 minutes, respectively on operations
1,2,and 3. TIf the revenue of the new toy is $8, determine the optimal solution. (10%)
3. Solve the following problem by the bounded algorithm: (20%)
max z =3x +2x; —2x3
s.t. 23+ x4+ x3 <8

x[+2x2~ X3 >3
1<% <3,08% 3,25,
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4. A business executive must make the four round trips between Dallas and Atlanta listed in the
following table. The price of a round-trip ticket from Dallas is $400. A discount of 25% is
granted if the dates of arrival and departure of a ticket span a weekend (Saturday and Sunday). If
the stay in Atlanta lasts more than 21 days, the discount is increased to 30%. A one-way ticket
between Dallas and Atlanta (either direction) costs $250. How should the executive purchase the

tickets?

Departure date from Dallas Return date to Dallas

Monday, June 3 Friday, Junc 7

Monday, June 10 Wednesday, June 12

Monday, June 17 Friday, June 21

Tuesday, June 25 Friday, June 28
a.  Formulate this problem as an assignment problem. {10%)
b.  Solve this problem by using Hungarian method.  List the associate dual solution. {10%)

5. Jobco Shop has 4 outstanding jobs to be processed on a single machine. The following table
provides processing times and due time. Al time are in days and due time is measured from time
0. Job 4 must be preceded job 3. ‘

Job Processing time | Due time
1 10 16
2 13 25
3 22 40
_ 4 17 36
a.  The objective is to process all 4 jobs in the shortest possible time. Formulate the model as
an ILP. (10%)

b.  The objective is to minimum the maximum lateness. Formulate the model as an TTP, (10%)

6. Every year, the gardener will check the soil condition. The soil condition is one of the three
states: (1) good, (2) fair, and (3) poor. The soil condition for the new season can be describe as a
Markov Chain P. The garner can alter the transition probabilities P by using the fertilizer to
boost soil condition.  In this case, the transition matgix becomes P, as follows:

04 0.5 0.1 06 03 0.1
P={ 0 06 04 P,=(02 06 02|

0o o 1 0.1 05 04
a.  Find the steady-state probabilities for the P,. (5%)
b.  Consider the gardener Markov chain with fertilizers. What is the first passage time from
states 2 (fair) to state 1 (good) in 3 transitions? (5%)
c.  Consider the gardener Markov chain with fertilizers. What is the mean first passage time
from states 2 (fair) to state 1 (good)? (5%)
d.  Consider the gardener problem without fertilizer. What is-the expected number of seasons
that the soil will become poor given that the condition is good now? (5%)
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