B Edbf A% 103 L BRI 4 23
ey 4120 ¥ RATHAMALTHLE
Hof EHMR PAE

E—F #*—_7

EEFH

1. RSARIE DA > BLyg % 100 5«
2.HBAAE - FHGEREL  FLPH -

| 3 e M ERMAEEERZARMANE  BARTHE |

1.Censider the following problem

Minimize Z = 3x; + 2x +7x3

Subject to

-X3 +x2 210
2xp X3+ Xx3 2 10

X1, Xz, x3 2 0

Using the two-phase method, work through the simplex method step by step to solve the
problem. (20%) '

2 .The Wonderful company has decided to produce three new products. Five branch plants
now have excess product capacity. The unit manufacturing cost of the first product would
be $41, $39, $42, $38, and $39 in plants 1, 2, 3, 4, and 5, respectively. The unit
manufacturing cost of the second product would be $55, $51, $56, $52, and $53 in plants
1,2,3, 4, and 5, respectively. The unit manufacturing cost of the third product would be
$48, $45, and $50 in plant 1,2, and 3, respectively, whereas plant 4 and 5 do not have the
capacity for producing this product. Sales forecasts indicate that 700, 1,000, and 900 units
of products 1, 2, and 3, respectively, should be produced per day. Plant 1, 2, 3, 4, and 5
have the capacity to produce 400,.600, 400, 600, and 1,000 units per day, respectively.
Regardless of the product or combination of products involved. Assume that any plant
having the capability and capacity to produce them can produce any combination of the
products in any quantity. Management wishes to know how to allocate the new products to



the plants to minimize total manufacturing cost.

(1)Formulate this problem as a transportation problem by constructing the appropriate
parameter table. (5%)

(2)Use Northwest corner rule to obtain initial basic feasible solution. (5%)

(3)Apply the transportation simplex method to obtain an optimal solution for this
problem. (10%)

3.Consider the following nonlinear programming problem
Maximize Z =3x"+2x} +12x,

Subject to
x,x,% =38
X1, X2, %3 2 1 and are integer
Solve the problem by dynamic programming. (20%)

4.You are given the following payoff table (in units of thousands of dollars) for a decision
analysis problem.

Alternative State of Nature
Si R Ss
Ay 50 100 -100
A; 10 10 -10
As 30 40 -50
Prior Probability 0.5 0.3 0.2

(1)According to Baye’s decision rule, which alternative should be chosen? (5%)

(2)Find the expected value of perfect information? (5%)

(3)You are offered the opportunity to obtain information which will tell you with certainty
whether the first state of nature S; will occur. What is the maximum amount you
should pay for the information? (10%)
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5.The H&M company received purchase requests for three products 1, 2, and 3 with short
deadlines. However, because the company’s production facilities already are almost
completely tied up filling previous orders, it will not able to accept all three orders.

Therefore, a decision now needs to be made on the number of products the company will

agree 10 produce for each of the three orders. The relative data are given in the next table.

Product
1 2 3
‘Capacity used per product 20% 40% 20%
Maximum order 3 2 5
Also, the profits are given as the following table.
Product produced Profit from product
1 2 3
0 0 0 0
1 $1 million $1 million $0.5 million
2 $3 million $5 million $1 million
3 $6 million $3 million
4 $5 million
5 $8 million

The H&M company wants to determine how many products to produce for product 1, 2 and 3

to maximize the company’s total profit, Please formulate a Binary Integer Programming

model for this problem that includes constraints for mutually exclusive alternatives. (20%)

(Do not need to solve it)



