BHCSI Intro Java

Homework Assignment: Sorting

Assigned: Monday 7/25/05

Due: Tuesday 7/26/05 

Problem Statement

You will implement the three sorts you learned in class today: Bubble, Selection and Insertion. In addition to this, you will run these sorts on lists of random numbers on various sizes, and compile data to see which sort finishes the fastest.

Methods to Write

1) First, you will need to write a method that fills in an array with random values. Here is the signature of the method:

public static int[] fillArray(Random r, int maxVal, int size);

This method takes in a Random object r, which it will use to create the random values in the array that is returned by the method. All of the random values that are created will lie in the range from 0 to maxVal-1, inclusive. Finally, the third parameter size, indicates the size of the array that is created.

2) The next method you will write sorts an array using a Bubble Sort. Here is the signature of the method:

public static void bubbleSort(int[] values);

The input array values has integers in random order. After this method is run, they will be sorted in ascending order.

3) The second sort you will write is selection sort. Here is the signature for that method:

public static void selectionSort(int[] values);

4) The last sort you will write is insertion sort. Here is the signature for that method:

public static void insertionSort(int[] values);

5) For testing purposes, write a method called printArray, that will print out all the values in the array passed to it on a single line. Here is the signature for that method:

public static void printArray(int[] values);

6) Also for testing purposes, you'll need to be able to copy an array. Here is the signature for a method to perform that task:

public static int[] copyArray(int[] values);

This method should allocate a new array the same size as values, and then fill that array with the exact same integers as is stored in values.

What to do

Write each method individually, one by one, and test each method right after you write it. Make sure a method is working before you move on to working on the next one. Once you have finished writing all five methods, edit main to randomly fill arrays of different sizes (500, 1000, 2000, 5000, 10000) and time how long each sort takes on these random lists. (Note: When you run each sort against one another, you should run them with input arrays with the exact same values.) In order to time how long it takes for a method to run, use the

System.currentTimeMillis()

method call. In particular, this method call returns a long that stores the number of milliseconds after midnight. (I believe...) In order to use it to time how long a method takes do the following:

long start = System.currentTimeMillis();

bubbleSort(values);

long end = System.currentTimeMillis();

long timeSpentMillis = end - start;

Fill out the chart below with all of your experimental run-times:

	Size
	Bubble Sort
	Selection Sort
	Insertion Sort

	500
	
	
	

	1000
	
	
	

	2000
	
	
	

	5000
	
	
	

	10000
	
	
	


