
Consider the following linear programming problem:
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Using a graphical approach, determine whether this is a special case of a linear programming problem in which 

A) there is no feasible solution.

B) there is a redundant constraint.

C) there are multiple optimal solutions.

D) this cannot be solved graphically.
2- Consider the following LP problem:
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The computer output given below is for this problem: 
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Use this to answer the following questions:

 (b) How much could the profit on Y increase or decrease without changing the values of X and Y in the optimal solution?

(c) How much is the maximum price that management is willing to pay for an extra unit of resource #1?
 3- Suppose an auto company has three plants in cities A, B and C and two major distribution centers in D, E, F and G. The capacities of the three plants during the next quarter are 100, 200 and 150 cars. The quarterly demands of the four distribution centers are 80, 90, 120 and 160 cars. The transportation costs (which depend on the mileage, transport company etc) between the plants and the distribution centers is as follows:
	Cost Table
	Dist Center D
	Dist Center E
	Dist Center F
	Dist Center G

	Plant A
	4
	8
	10
	9

	Plant B
	10
	4
	15
	1

	Plant C
	5
	12
	11
	10


Answer the following questions:

(a) Develop a Linear Programming Formulation which includes decision variables, objective function and constraints. State what your decision variables, objective function and constraints stand for.
(b)  Solve this problem with Excel-solver add-in. Determine which plant should supply how many cars to which outlet so that the total cost is minimum.  Copy and paste the Excel Output to show your work.
4- In going from Quincy (Node 1) to Old Bainbridge (Node 6), there are several possible roads that George can take. The network of the roads is shown in the following figure. All distances are in hundreds of miles. Each road can be considered a branch in the shortest-route problem. 
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Answer the following questions:

(a) Formulate a Linear Programming model for this shortest-path problem which includes decision variables, objective function and constraints. Before giving the objective function and constraints, state what your decision variables stand for.
(b) Determine the best way to get from Quincy (node 1) to Old Bainbridge (node 6) that will minimize total distance traveled. Use Excel-Solver tool to solve the shortest-route problem presented in the above network. Copy and paste the Excel Output to show your work.

(c) Due to bad weather, the roads going through nodes 2 and 3 have been closed. No traffic can get onto or off of these roads. Describe the impact that this will have (if any) on the shortest route through this network.
5- The following data consists of a matrix of transition probabilities (P) of three credit card companies, the initial market share π(0).  Assume that each state represents a credit card company (credit card company 1, credit card company 2, credit card company 3, respectively) and the transition probabilities represent changes from one month to the next.
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P=             

  π(0) = (0.2, 0.5, 0.3)

(a) Using the data given above, find the market shares for the three credit card companies in month 1.
(b) What is the equilibrium market share? 
