United States Coins�
�
�
��“penny”�value: 1 cent�
��“nickel”�value: 5 cents�
�
��“dime”�value: 10 cents�
��“quarter”�value: 25 cents�
�
(Do not include the 50 cent and 1 dollar coins in your design, because they are not found in everyday circulation, and therefore need not be accepted or dispensed by your machine.)


Vending Machine	


1.	You have been asked to design a vending machine that automatically dispenses change. A very important design goal to dispense as few coins as possible, because when the machine runs out of coins it must be refilled by a service technician.


For example, suppose someone inserted a dollar bill to buy a 60-cent can of soda. To pay the 40 cents change, it would be best to give 1 nickel, 1 dime, and 1 quarter, rather than 4 dimes, or 40 pennies.


Your machine will sell a variety of items with different prices, such as 29-cent postage stamps.


Describe a procedure that you could program into your vending machine that would always give the fewest number of coins, for any amount of change that might be necessary.


2.	Since you are now an expert on coin dispensation, the Director of the United States Mint contacts you for advice in creating a new coin. Long ago, he explains, the Mint coined half-pennies, 2-cent pieces, and 3-cent pieces. Australia currently has a coin valued at 20 cents. The Mint is willing to consider any of these denominations, or whatever else you suggest, but they are only willing to issue one new kind of coin.


Fact: A soda pop machine at Carnegie-Mellon University�in Pittsburgh, Pennsylvania�is connected to the Internet. Computer users around the world can check the number of cans left in the machine,�as well as their temperature!


What value would you suggest for the new coin, in order to reduce the need for making change, and the amount of change dispensed when it is necessary? Support your recommendation by explaining why this denomination coin would be especially useful, from the standpoint of change minimization.


�
3.	You wish to expand your vending machine business to an international market. Your consultant in the Republic of Generica sends you the coinage chart shown at the left, and points out a peculiar property of combining coin denominations: “Suppose I wanted to give you 6 unitus. My first inclination would be to start by giving you a quattro, because it has the largest denomination short of the amount I owe you. But then I would have to give you 2 pennies to make up the 6 unitus — that’s 3 coins in all. But I could have just given you 2 trios, which would have been better.”


Rep. of Generica Coins�
�
�
�EMBED MSDraw.1.01  \* MERGEFORMAT����“penny”�value: 1 unita�
�EMBED MSDraw.1.01  \* MERGEFORMAT����“trio”�value: 3 unitus�
�
�EMBED MSDraw.1.01  \* MERGEFORMAT����“quattro”�value: 4 unitus�
�EMBED MSDraw.1.01  \* MERGEFORMAT����“quarter”�value: 25 unitus�
�
In view of her point, how would you modify your machine for the Generica market? Explain your change-making algorithm precisely, and check several examples (like 6 unitus) to show how well it works.


4.	As an international authority on coinage, you are contacted by the Generica Foreign Ministry for recommendations on currency reform. What would you suggest, weighing both the need for change-making efficiency and the nation’s attachment to its traditional coinage?
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