A PRODUCTION MIX PROBLEM

A firm produces two products, product A and product B. each of these products must be processed through two different machines. Machine 1 has 16 hours; Machine 2 has 16 hours of daily available capacity. Each unit of product A must be processed for 2 hours in machine 1 and for 1 hour in machine 2. Each unit of product B must be processed for 1 hour in machine 1 and for 1.5 hours in machine 2. Profit is 3 TL per unit of product A and 2 TL per unit of product B. The firm can sell as many units of product as it can produce.


The objective of the firm is to maximize total daily profits. With this objective in mind, how many units of product A and product B should be produced within the available machine capacities? This is the decision problem faced by the firm.

AN EXTENSION OF THE PRODUCT MIX PROBLEM

Suppose that the following restrictions are imposed on the product mix problem. The firm in question has made a contract with its distributor. This contract stipulates that:
1) At least 3 units of product A must be supplied each day.

2) The total daily production of the two products must be exactly 7 units.
A MEDIA SELECTION PROBLEM
A firm is planning to launch an advertising campaign for its product. Alternative advertising media are TV and radio commercials and advertisement in major daily newspapers. The relevant information is as follows:

	A Unit of Advertisement Media
	Cost per Unit (1.000 TL)
	Customers Reached per Unit (1.000 Families)

	Television (20 seconds)
	8.000
	320

	Radio (40 seconds)
	3.000
	95

	Newspaper(half page)
	950
	36


In order to have any significant effect at least 5 units of TV advertisement and 4 units of radio advertisement must be used. To avoid over saturation none of the advertising media should be used more than 16 units. The maximum amount of money that can be spent is 100 million TL. To maximize the number of customers reached, how many units of advertising media should be used in the campaign?

A TRANSPORTATION PROBLEM
A Firm has two factories. There are 1000 boxes of soap in its first and 1200 boxes of soap in its second factory. These boxes in stock must be shipped to three different retailers in quantities of 600, 400 and 150 boxes respectively. The shipping costs per box (in 1000 TL) are given in the following table.

	
	RETAILER

	
	1
	2
	3

	Factory 1
	60
	25
	42

	Factory 2
	85
	92
	54



The firm in question wants to determine how many boxes must be sent from the factories to each of the retailers so as to minimize the total shipping cost.

A PERSONEL PLANNING PROBLEM

A 24 hour supermarket has the following minimum requirements for cashiers:

	Period
	1
	2
	3
	4
	5
	6

	Time of Day
	04-08
	08-12
	12-16
	16-20
	20-24
	24-06

	Number of

Cashiers Needed
	5
	8
	14
	20
	8
	5


Period 1 comes just after Period 6. A cashier starts at the beginning of one of the six periods and works for eight consecutive hours. The supermarket wants to determine the daily work schedule that satisfies the requirements with minimum number of personnel.
Problem 1:

Chad’s Pottery Barn has enough clay to make 24 small vases or 6 large vases. He has only enough of a special glazing compound to glaze 16 of the small vases or 8 of the large vases. Let X1 = the number of small vases and X2 = the number of large vases.

The smaller vases sell for $3 each, and the larger vases would bring $9 each. Formulate the problem

ANSWER :
Objective function: 
Maximize
3X1 + 9X2
Subject to:
Clay constraint:
1X1 + 4X2 ( 24


Glaze constraint:
1X1 + 2X2 ( 16

Problem 2:

A fabric firm has received an order for cloth specified to contain at least 45 pounds of cotton and 25 pounds of silk. The cloth can be woven out of any suitable mix of two yarns A and B. They contain the proportions of cotton and silk (by weight) as shown in the following table:


	
	Cotton
	Silk

	A
	30%
	50%

	B
	60%
	10%


Material A costs $3 per pound, and B costs $2 per pound. What quantities (pounds) of A and B yarns should be used to minimize the cost of this order? Formulate the problem

ANSWER 
Objective function:
min C =
3A +
   2B 

Constraints:
Cotton
.30A +
.60B ( 45

Silk
.50A +
.10B ( 25

   Maximization Model Example
Product
Labor
Clay
Profit ($/unit)

Bowl

1
4
40

Mug

2
3
50

Availability
40
120

Decision variables:      xB : # of bowls to produce

                                      
 xM : # of ways

OBJ. function:             Max Z = 40xB + 50xM



s.t(subject to)

 



1xB + 2xM ( 40 (labor)   (  flexibility to to the model





4xB + 3xM ( 120 (clay)





xB ( 0 , xM ( 0 ( nonnegativity constraint

Example :  


Department

x1 tables
x2 chairs
available hours


Carpentry
     
4

     3

          240


Painting
      
2

     1


100


Profit


$7

    $5

 

Max. 7x1 + 5x2              

s.t(subject to)
4x1 + 3x2 ( 240 (carpentry)

2x1 + 1x2 ( 100 (painting)

x1, x2 ( 0
 

Example  2:  at least 45 pounds of cotton and 25 pounds of silk

The cloth can be wove out of any suitable mix of 2 yarn (A,B)

A = 3$

B = 2$


Cotton (Y)
Silk (X)               
How many A and B to minimize cost?

A
       30
  50

B
       60
  10

xA , xB
Min C = 3xA + 2 xB
s.t

30A + 60B ( 45  (cotton)

50A + 10B ( 25  (silk)

A , B ( 0

