1. A Blending Problem: A vineyard wishes to blend four different vintages to make three types of blended wine. The supply of the vintages and the sales prices of the blended wines are shown in the following table, together with certain restrictions on the percentage composition of the three blends. In particular, vintages 2 and 3 together must make up at least 75% of Blend A and at least 35% of Blend C. In addition, Blend A must contain at least 8% of vintage 4, while Blend B must contain at least 10% of vintage 2 and at most 3 5 % of vintage 4. Any amounts of Blends A, B, and C can be sold. 
a) Formulate an LP model (algebraically) that will make the best use of the vintages on hand and solve
b) Use Solver to determine the optimal solution
	
	VINTAGE
	Price per

Gallon

	Blend
	1
	2
	3
	4
	

	A
	At least 75% vintages 2& 3  in any proportion; at least 8% vintage 4
	80

	B
	At least 10% vintage 2; at most 35% vintage 4
	50

	C
	At least 35% vintages 2&3 in any proportion
	35

	Total supply
	130
	200
	150
	350
	


2. Portfolio Planning with the CAPM Model. An investment company currently has $10 million to invest. Its goal is to maxi​mize expected return over the next year. The company wants to use the capital asset pricing model (CAPM) to determine each investment's expected return. The CAPM formula is:

CR = Rf+ b (Rm - Rf), where
CR = expected return

Rf = risk-free rate

b = investment beta (market risk)

Rm = market return

The market return and risk-free rate fluctuate, and the company wants to be able to reevaluate its decision on a weekly basis. Its four investment possibilities are summarized in the following table. In addition, the company has specified that at least 30% of the funds must be placed in treasury bonds and money markets, and no more than 40% in common stock and municipal bonds. All of the $10 million currently on hand will be invested.

(a)   Formulate this problem algebraically as an LP model.

(b)   Optimize the model if the market return is 12% and the risk-free rate is 6%.

	INVESTMENT

OPPORTUNITY
	BETA
	MAXIMUM ALLOWABLE
INVESTMENTS (Millions $)

	Treasury Bonds
	0
	7

	Common Stock
	1
	2

	Money Market
	.5
	5

	Municipal Bonds
	.5
	4


3.  A Scheduling Problem: A certain restaurant operates 7 days a week. Waiters are hired to work 6 hours per day. The union contract specifies that each must work 5 consecutive days and then have two days off. All waiters receive the same weekly salary. Staffing requirements are shown in the following table. Assume that this is a going concern and the cycle of requirements and thus the waiter schedule repeats indefinitely. The manager wishes to determine a schedule that satisfies the minimum requirements at a minimum cost.
a) Formulate the problem algebraically
b) Solve using Excel for the optimal schedule

	Day:
	Mon
	Tue
	Wed
	Thurs
	Fri
	Sat
	Sun

	Hrs needed
	150
	200
	400
	300
	700
	800
	300


4. A Transportation Problem Johnson Electric produces small electric motors for four appliance manufacturers in each of its three plants. The unit production costs vary with the locations because of differences in production equipment, labor productivity and wages. The customer orders that must be produced for next month are 300, 500, 400, and 600   respectively for customer 1 through 4. Monthly production capacities are 800, 600 and 700 at plants A, B and C. Unit production costs are $17, $20 and $24 dollars at plants A,B and C.  The unit transportation cost from each plat to each customer is given as:

	
	TO

	FROM
	1
	2
	3
	4

	A
	$3
	$2
	$5
	$7

	B
	6
	4
	8
	3

	C
	9
	1
	5
	4


: 

a) Formulate the problem algebraically.

b) Use Excel to determine the optimal distribution plan. 
