OPRE 315: Homework 4
1. The Charm City Utilities Inc. supplies natural gas to customers in three areas. The company purchases natural gas from four companies: A, B, C and D. Demand forecasts from the three areas, supply from the four companies, and the distribution costs per unit (in thousands of dollars) are as follows:
                                              To Area (Cost in Dollars)





1
2
3          Supply

             ________________________________________________________

   


A         11
18
15
1000


From

B         12
14
16
 800



C         10          16          18          600




D
8
14
20
 500

________________________________________________________


Demand
          800       1000     1000       
(a) Formulate a linear programming problem to minimize total cost for this transportation problem by defining the decision variables, objective function, and all the constraints.
(b) Solve the linear programming formulation from part (a) by using either Excel or QM for Windows. Find and interpret the optimal solution and optimal value. Please also include the computer output with your submission.
The following questions are mathematical modeling questions. Please answer by defining decision variables, objective function, and all the constraints. Write all details of the formulation.  Please do NOT solve the problems after formulating. 
2. A shop has five machinists to be assigned to four machines. The hourly cost of having each machine operated by each machinist is as follows:

                                                Machine (cost/hour)

Machinist                       A            B             C             D
______________________________________________
      1                            $12        $10           $9          $14

      2                             10           12           11              8

      3                               9            9             7             12
      4                               6            7            12            15

      5


8
 8  
  --
    15
However, because he does not have enough experience, machinist 5 cannot operate machine C. The shop wants either machinist 1 or machinist 3 to be assigned to machine B. The objective is to minimize the total cost of all assignments.
Formulate a linear programming model for the above situation by determining 

(a) The decision variables

(b) Determine the objective function. What does it represent?
(c) Determine all the constraints. Briefly describe what each constraint represents.

Note: Do NOT solve the problem after formulating.

3. A manager of a company is considering three areas in which to invest additional funds: product research and development, manufacturing operations improvements, and advertising and sales promotion. The company has $1,000,000 available for investment. The return for advertising and sales promotion is 12% per year. The return for manufacturing operations improvements is 11% per year. The return for product research and development is 10% per year. 

To diversify the investment, the manager wants to include the requirements that at least $300,000 must be invested in the advertising and sales promotion, at least $200,000 in manufacturing operations improvements, and at least $200,000 in product research and development. The money invested in advertising and sales promotion cannot be more than the money invested in manufacturing operations improvements. She wants to know how much should be invested in each of the three alternatives to maximize the total annual return.
Formulate a linear programming model for the above situation by determining 

(a) The decision variables

(b) Determine the objective function. What does it represent?
(c) Determine all the constraints. Briefly describe what each constraint represents.

Note: Do NOT solve the problem after formulating.

4. An ad campaign for a trip to Europe will be conducted in a limited geographical area and can use TV ads, radio ads, magazines ads, and newspaper ads. Information about each medium is shown below.
	Medium
	Cost Per Ad
	Number of People Reached

	TV
	11500
	50000

	Radio
	2000
	9400

	Magazine
	1250
	3800

	Newspaper
	2550
	8800


The number of TV ads cannot be more than 3. The total number of Radio and Newspaper ads must be more than the total number of TV ads. There must be at least a total of 15 ads in all four media. The advertising budget is $60,000. The objective is to maximize the total number of people reached.
Formulate a linear programming model for the above situation by determining

(a) The decision variables 
(b) The objective function
(c) All the constraints

Note: Do NOT solve the problem after formulating.

Notes:

- Homework 4 is due by midnight Sunday, October 30th.
- Each student must solve Homework 4 problems individually by himself/herself or within the team he/she is a member of. Please do not ask for help from anyone else to answer any questions in this homework.

- Please include all details and steps performed to find your answers. Just writing the final answers will not get you full credit. 

- Please post your answers in the Assignments section on the course website. 

- A team can post their answers in the Assignments section on the course website by any one of the team members but the submission must contain names of all team members. A member whose name is missing from the submission will not receive any credit.

- A team submission will be graded based on the answers submitted by the team. If answer to one or more questions is missing because a member of the team did not do his/her part, then the team will not receive any credit for those questions.
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