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1. Which of the following is the order of rhq. scientific method? _
1. Mode} construction 2, Observation 3. Modei validation 4. Problem definition 5, Implementation 6. Problem salution

2. Which of the Tollowing is a linear equation? (A, B, C are constants and XY, Zare varigblés.)
a, AX*+BY'=¢C

b. ATX-BYY = (7

e AX+BY + CXY =D

d. AX - BY/Z=C

. What does "constrained optimization” mean?

a The values of the decision variables are subject to limitations.

b. The maximizatien value of the objective fanction is not as iatge a3 it should be.
¢ The minimization value of the objective function is not a3 small as it should be,
d. The value of the objective function is subject to limitations. ' :

4. When is the simplex algerithn for maximization finished?

a. When the C; - Z, row consists of zeros and negative numbers.
b. When the C; - Z; row consists of zeros and positive numbers.
¢. Atthe third iteration.

5. How many variables will there be in the simplex solution io an LP problem?

a, The number of variables will equal the number of decision variahles,

b. The number of variables will equal the number of iterations.

¢. The number of variables wili equal the number of constrains,

d. The number of variables will equal the number of exireme points of the feasible region.

6. Which of the following is a proper mathematical operation on a row of & simplex tableay?
a. Multiply every element by a constant.

b. Add one row to another row,

¢. Add & multiple of one row to another row, -

d. All of the above,

7. Which of the following does NGT thange when working through the simplex algorithm?
a. The coefficients of the objective function.

b. The coefficients of the consmraints.

¢. The ight-hand sides of the constraiyts.

d. The variables in the basis column.

8. The use of farge M in an objective finction occurs when this type of variable is involved:
a. slack ' '
b. surplus

¢. decision

4. artificial
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IL. Analytical Problems

1. Given the problem: Maximize Z = 5%, + 2%,
Suhject 1o
X +X, = 50
X, +X, = %0
- X, =10
XX, 20

{1} Transform into standard form with slack, surplus, and artificial variables.
(2) Find the optimal solution by using simplex method.

(3) Is there “degeneracy” in the solution process? Why or why not?

{(4) Formulate the dual of the given primal model.

2. Given the problem: Minirige Z = 5X;, + 6X,; + 7X,; +8X,, + 8K, + 9%,
Subject to
Kp+Xp+Xs=1
Ky +Xpt+tXp=1
Xy + Xn =
Xt Xy =
Xy + Xy =
X 2 0

{1) By observing the given model, which type of special-purpose problem would you consider it is?
{2) Instead of using stmplex method, use the appropniate algotithm to solve the pmblsm

3. In corresponding to each of 4 different scenarios {refer to the below fi igure), which network model would you consider to apply for
solving the problem? .

L. Factory -
g 2. Onc of the computer tenminals
# 1. Shipping pont

4, Last project sctivity

1. Central disinbution terminal
2. Computer center b
3. Coal mine

4, Tatial project activity

1. Intermedials cilles
2. Compurer erminzls
3. Railroad junctions
4. Intermediate peoiect activities
(1) A trucking firm must make a delivery from its central distribution termtinal 10 @ factory in another city, In the netwark (formed by the
terminal, factory, and several intermnediate cities), there are various routes that the truck can take.
(2} A manufacturing plant desires to connect computer termmals at several locatmns across the plant site to the server at its computmg
center with coaxia) cable.
(3) A coal company desires to transport coal from its mlnc to an shlppmg port wia a network of rail lines which link the mine, port, and
several railroad junctions.
{4) A bank wishes to install a2 new computerized check-processmg system and there are a number of activities required to complate this
project.

4. There are three movie theaters in Chungli. Students of NCU go lo the movies once a week. The following transition matrix contains
the probabilities of the theaters that the students will visit.

: : Week n+1
Week n JTheater A Theater B Theater C
Theatet A 5 ’ 3 2
Theater B ! J 2
Theater C S B . 8

(1} Determine the sleady-statc probabilities for each theater
() During a year (52 weeks), how many weeks will the students be visiting Theater A?
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