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You are to write a program that tests each of five sorting algorithms with arrays of random integer values of four different sizes.  You will need to keep count of the number of times the innermost steps of the sort algorithm are executed in order to judge the relative Big-O of each sort.


The five algorithms are: selection sort, insertion sort, bubble sort, quicksort and merge sort.


The array sizes to use are: 10, 100, 1000, and 5000.


The Counter class and also a class that generates arrays of random integers are below.


You will need to modify the sort code to include an increment to the counter where appropriate.


The main part of this project is the design and implementation of a driver program that will test the sorts on the same set of arrays. 

1. It should keep track of the count result for each sort for each array size and generate a table to summarize the results.  A sample table is given below.









N





     10

|     100
|     1000
|     5000


Selection sort

|

|

|

|



Insertion sort

|

|

|

|



Bubble sort


|

|

|

|



Quicksort


|

|

|

|



Merge sort


|

|

|

|



2. It should create a scatter plot for each of the sorts. The plot could be either text based or as an applet.

Results to hand in:

a. You must show me your program runs and generates an appropriate table.  This must be initialed by me. ______

b. Printouts of the table of results and your source code should be attached to this sheet and handed in.

c. Printout of the graphs or snapshots of your applets should also be attached to this sheet and handed in. 

DO NOT INCLUDE THESE CODE WHEN PRINTING THE ASSIGNMENT

Source Code

public class Counter

{

private static int count = 0;


public static int getcount( )


{


return count;


}


public static void reset( )

{



count = 0;


}

public static void increment( )


{


count++;


}
}
import java.util.Random

public class RandomIntArray
{


public static int[ ] generateArray( int n )


{

// generates an array of length n populated


// with random integers


int[ ] result = new int[n];



for (int i = 0; i < n; i++;




result[i] = Random.nextInt(5*n);



return result;

}

}
Bubble Sort -- fixed number of passes

This version of bubble sort makes a fixed number of passes (length of the array - 1). Each inner loop is one shorter than the previous one. 

public static void bubbleSort1(int[] x) {

    int n = x.length;

    for (int pass=1; pass < n; pass++) {  // count how many times

        // This next loop becomes shorter and shorter

        for (int i=0; i < n-pass; i++) {

            if (x[i] > x[i+1]) {

                // exchange elements

                int temp = x[i];  x[i] = x[i+1];  x[i+1] = temp;

            }

        }

    }

}

