Question #1

You wish to build a warehouse that supplies five stores whose locations (coordinates in miles from an origin) are given in the table below.

	Store
	x
	y
	Daily Shipments

	A
	12
	18
	3

	B
	45
	21
	7

	C
	17
	56
	4

	D
	71
	89
	14

	E
	66
	10
	5


 Use straight line distances.

a. Find the best location for the warehouse such that the total distance for all shipments is minimized.

b. You wish to locate the warehouse within 20 miles of Store A (and minimize the total distance for all shipments). Where is the best location? 

c. You wish to locate the warehouse within 50 miles of all stores (and minimize the total distance for all shipments). Where is the best location?

Question #2

You wish to open a few stores in Southern California.  The following sites are potential locations. Data is given in millions of dollars.

	Site
	Building cost
	Potential annual sales
	Annual expenses

	A
	48
	7.2
	0.8

	B
	29
	4.2
	0.4

	C
	60
	7.5
	0.7

	D
	54
	8.0
	0.9

	E
	39
	5.6
	0.6

	F
	42
	5.7
	0.5

	G
	37
	5.3
	0.5

	H
	55
	8.4
	0.8


You have a budget not to exceed 200 million dollars for building cost (all spent at year “0”). Your planning horizon (for which you assume potential sales and expenses) is the next 10 years (years 1-10). You discount future sales and expenses by 4% annually (multiply the value of each extra year by 0.96). Which sites should you choose so that your net profit over the next 10 years is maximized? What is your expected profit?

Question #3

Write a VBA code to solve the problem in Question #2 and create a table which lists your choice of sites and expected profit for a building budget of 150, 160, 170, … ,300 million dollars. The table should have 10 columns: in column 1 insert the budget, columns 2-9 will have a 0 or 1 for the sites (not selected=0, selected=1), and column 10 will have the expected profit.

Question #4

A bank is attempting to determine where its assets should be invested during the current year. At present, $500,000 is available for investment in bonds, home loans, auto loans, and personal loans. The annual rates of return on each type of investment are known to be the following: bonds, 10%; home loans, 16%; auto loans, 13%; personal loans, 20%. To ensure that the bank's portfolio is not too risky, the bank's investment manager has placed the following three restrictions on the bank's portfolio:

· The amount invested in personal loans cannot exceed the amount invested in bonds.

· The amount invested in home loans cannot exceed the amount invested in auto loans.

· No more than 25% of the total amount invested may be in personal loans.

Help the bank maximize the annual return on its investment portfolio.

Question #5

Coalco produces coal at three mines and ships it to four customers. The cost per ton of producing coal, the ash and sulfur content (per ton) of the coal, and the production capacity (in tons) for each mine are given in Table 2. The number of tons of coal demanded by each customer is given in Table 3. The cost (in dollars) of shipping a ton of coal from a mine to each customer is given in Table 4. The total amount of coal shipped must contain at most 6% ash and at most 3.5% sulfur. Show Coalco how to minimize the cost of meeting customer demands.


Table 2: Cost and Other Data for Coalco Problem

  

Production Cost
Capacity
Ash Content

Sulfur Content

Mine 1

$50


120

0.08 ton

0.05 ton

Mine 2

$55


100

0.06 ton

0.04 ton

Mine 3

$62


140

0.04 ton

0.03 ton

Table 3: Customer Demand for Coalco Problem

   

Customer 1
Customer 2
Customer 3
Customer 4


Demand
80

70

60

40



Table 4: Shipping Costs for Coalco Problem

   

Customer 1
Customer 2
Customer 3
Customer 4


Mine 1

4

6

8

12

Mine 2

9

6

7

11

Mine 3

8

12

3

5



