OPRE 315: Homework 3
Please answer the following questions giving all details. Please include the computer output with your submission.
Question 1 and 3: 1 Point each
Question 2: 2 Points

1. The Charm City Manufacturing Company would like to maximize the profit of manufacturing three products.  The time in hours required for each product in each production department is tabled below, along with the profit for each product.
	
	Product 1
	Product 2
	Product 3

	Department A
	28
	18
	30

	Department B
	  8
	10
	10

	Department C
	  8
	  6
	5

	Profit
	$120
	$100
	$110


Currently labor assignments provide for 4200 hours in Department A, 2000 hours in Department B, and 2200 hours in Department C.  Charm City wants to produce at least 60 units of Product 1. 
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.

2. Find the computer solution, including the ranging (sensitivity analysis) results, for Question 1 by using QM for Windows or Excel. Determine the optimal solution (including the decision variables and the slack/surplus variables) and optimal profit. Interpret the optimal solution and optimal profit. 

3. Answer the following questions by using the ranging (sensitivity analysis) results from Question 2. Do NOT solve the problem again by using any computer software.

a. If the profit from a unit of Product 1 increases from $120 to $150, will the optimal number of units of the three products manufactured change? Will the total profit change? If they change, what will be the new optimal solution and the new total profit?

b. The company has an opportunity to get some extra hours in Department A. What is the maximum price the company should pay for each additional hour in Department A, and how many hours should they get at that price?

c. The company has an opportunity to get some extra hours in Department B. What is the maximum price the company should pay for each additional hour in Department B, and how many hours should they get at that price?

Notes:

- Homework 3 is due by midnight Sunday, October 16th.

- Each student must solve Homework 3 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 of the course website. 

- A team can post their answers in the Assignments section of 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 assignment 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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