Modeling and Linear Programming Practice
1.
 (a) Describe the important aspects of and give a. real world example for the deterministic models. Describe the important aspects of and give a real world example for the stochastic models. What is (are) the differences between the deterministic models and the stochastic models?

(b) Briefly describe the important parts of each step needed to make a decision using decision sciences models.

(c) What are the different parts of a linear programming problem? Briefly describe each part. Given a real world problem, how will you formulate each part to develop a linear programming model for it?

2. For the following linear programming problem

Maximize    3x + 6y 
Subject to


x + y ≤ 40,       3x + y ≤ 60,           y ≥ 8, 
and  x,   y ≥ 0
(a) Graph the constraints.

(b) Find the coordinates of each comer point of the feasible region 
(c) Determine the optimal solution.

3. Given that the optimal solution of the following linear programming problem is x = 10 and y = 10, state the problem in standard form by adding slack/surplus and then determine their numerical values (i.e., Do a constraint analysis for the optimal solution).

Maximize 4x + 6y
 Subject to


          2x + y  ≤  30,          6x + 5y  ≥ 60, 

x ≤ 10, and     x, y ≥ 0
4. The Charm City Advertising Inc. has been hired to put together an advertising plan for a new  brand of healthy snacks. The advertising media under consideration are listed below:

	 Medium
	   Cost/ad
	Audience Reached

	 Radio
	     $310
	2200

	 Newspaper
	     $550
	4000

	 TV
	$2000
	5000


The budget for the campaign is $20,000. Every medium must have at least one advertisement. The number of advertisements on TV plus the number of advertisements’ in Newspaper should be more than the number of advertisements on Radio. There: should not be more than 4 advertisements in Newspaper. Formulate an LP model to maximize the total audience reached ​determining the decision variables, the objective function, and all the constraints.

5. The Charm City Toy Company makes a plastic tricycle that is composed of three major components: front assembly, seat/frame unit: and rear wheels assembly. Current schedules the following information about the amounts needed for each tricycle, costs of each component and total amounts available.

	Component
	Plastic
	Time
	Space
	 Cost

	Front assembly
	3.5
	10
	2
	  $7.50

	Seat/frame unit
	4.2
	6
	2
	  $6.20

	Rear Wheel assembly
	1.5
	4
	0.2
	  $2.35

	Amount Available
	54000
	150000
	32000
	


Where unit for plastic is square feet, unit for time is minutes, and the unit fur space is square feet.
The company needs to manufacture at least 4500 of front assembly, at least 5000 of seat/frame unit, and at least 5000 of rear wheels assembly. How many of each component should the company manufacture so that the total cost of production is minimized?

Formulate a linear programming model for the above situation by determining the decision variables, the objective function, and all the constraints.

6. Determine whether the following linear programming problem is infeasible, unbounded, or has multiple optimal solutions. Draw a graph and explain, 

Maximize 2X1 + X2 

Subject to:

X1+ X2 ≥ 15, 
 X1 ≥ 10,          X2 ≤ 5,        X1, X2 ≥ 0

Hints: Correct or not? (Explain then correct):
4.  Maximize 2200x + 4000y + 5000z

 Subject to:    310x + 550y +2000z ≤ 20000,    z + y ≤  x,          y  ≥  4 ,    x, y, z  ≥ 1

5. Minimize 7.5x + 6.2y + 2.35z

Subject to:  3.4x + 4.2y + 1.5z ≤ 4500, 10x + 6y + 4z ≤ 5000, 2x + 2y + 0.2z ≤ 5000, and x, y, z ≥ 0.
