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Programming Assignment #8
(Repetition)

I. The Hailstone Series

An interesting sequence of integers known as the hailstone series works like this:

1. Pick any starting number.

2. Now, repeat the following...

If the number is odd, triple it and add one.

Otherwise (it's even), divide it by two.

...until the number equals 4.

The sequence is called the hailstone series because although the numbers bob up and down, they eventually reach a repeating "ground" state of 4, 2, 1, 4, 2, 1, ...

For example, the series beginning at 13 has eight terms:


13  40  20  10  5  16  8  4

II. The HailstoneSeries Class

Write a HailstoneSeries class with the following methods:

1. A constructor that creates a HailstoneSeries object with a given starting value passed as a “construction parameter”

2. A method that generates and prints each value in the series

3. A “get” method that returns the largest number of terms in any series

4. A “get” method that returns the starting value of the series with the largest number of terms

5. A “get” method that returns the highest value reached in any series

6. A “get” method that returns the starting value of the series that reached the highest value 

· For more information on these methods, see part IV.
III.  The HailstoneTester Class


Write a test class that accepts two integers from the user. Then, for each integer between the lower input and the higher input, inclusive, creates a Hailstone object and generates the series beginning with that number.


For example, if the user enters 5 and 10, your test class will create 6 Hailstone objects and generate 6 series:  one each beginning at 5, 6, 7, 8, 9, and 10.


The only program output will be the information returned by the 4 “get” methods listed above.

IV. Static Class Variables and Methods


Remember that every object created has its own copy of all the instance variables of the class.  But what if we want only one "class-wide" variable to be shared by all objects of the class?  


For example, since we need to know the highest value reached in any sequence, we need one variable to store this value, no matter how many objects are created (i.e., no matter how many sequences are generated)

The solution is to create a "static" variable in the Hailstone class:



private static int highestValue ;

· The keyword static indicates that only one such variable will exist -- to be shared by all objects of the class -- no matter how many objects are created.  For this reason, static variables are commonly called class variables and not instance variables (recall that an object is an "instance" of a class).

· To access a static variable, a static method is used:

public static int getHighestValue()

{

return highestValue ;

}

· As we have seen with static methods from Java's Math class (e.g., sqrt) and Integer class (e.g., parseInt), static methods are called using the class name, instead of an object name ( e.g., Math.sqrt(arg) )

V. Additional Program Specifications

1. In the run you hand in, have the user enter 100 for the low value and 1000 for the high (i.e., 901 series will be created - one beginning at each value from 100 to 1000)
2. In counting the number of terms in a sequence, count the starting number as the first term and the 4 as the last (as shown in I., above)

VI. Due Date:  Tuesday, November 17th
VII.  Program Testing Tips – Use Common Sense
1. To verify that each sequence is being generated correctly, insert a temporary output statement to display each term.

2. To verify that your program works correctly, test it with values of low and high that are relatively close together (say, 5 and 9 – a total of 5 series), so that you can easily check the results by hand.

