Computer Science II Spring 2003

Homework Assignment #4

Assigned: 2/16/03

Due: 3/10/03 by midnight over email to your TA

Comparison of Quick Sort Variations

You will write two versions of Quick Sort. One version will be exactly how the algorithm was discussed in class. In this version, you will 

1) Use the first value in the array as the partition element.

2) Always recursively call Quick Sort, unless you have 0 or 1 element in the array to sort.

Write all the code for this version of Quick Sort in the class NormalQS. This method is required to have the following methods:

// Sorts all the elements in values in between index low and index high.

public static void QuickSortHelp(int[] values, int low, int high);

// Partitions the elements in values in between index low and index 

// high, using index[low] as the partition element.

public static int Partition(int[] values, int low, int high);

Also, include the following wrapper method in your class:

public static void QuickSort(int[] values) {

     QuickSortHelp(values, 0, values.length-1);

}

Version two will implement the enhancements we discussed in class listed below:

1) Use the median of 3 randomly chosen elements as a partition in the Partition method.

2) When the size of the array is 20 or less, just use an Insertion Sort to sort the array.

Write a Quick Sort that implements these ideas. Please include ALL of your code in the EnhancedQS class. 

 Here are prototypes of methods you should write:

// Sorts all the elements in values in between index low and index high.

public static void QuickSortHelp(int[] values, int low, int high);

// Partitions the elements in values in between index low and index 

// high. The method of partition is to choose 3 different random values // from the array values and pick the median of these values as the 

// partition. The array values is guaranteed to have at least 20 values.

public static int Partition(int[] values, int low, int high);

// Performs an Insertion Sort on the elements in values in between

// indexes low and high, inclusive.

public static void InsertionSort(int[] values, int low, int high);

Also, include the following wrapper method in your code:

public static void QuickSort(int[] values) {

     QuickSortHelp(values, 0, values.length-1);

}

Write any other testing methods and auxiliary methods you see fit. 

Testing both versions

Test both versions of your Quick Sort on arrays of size 100, 500, 1000, 5000, 10000, and 100000. Note the running times of your method each time. (I will discuss in class how to calculate actual running times.) Then try to determine the running time of both Quick Sorts experimentally as described in the text. You need to create some sort of spreadsheet to organize your data.

Also, note that both of your QuickSort methods will be tested for accuracy. We will only test your methods will arrays of size 100 or greater. Note that the test arrays may store duplicate values.

What to turn in

You should turn in two .java files, NormalQS.java and EnhancedQS.java. In addition to these files, you should turn in a Word document as an attachment that provides the data you have collected and your analysis of that data. You should try to determine the running time of both Quick Sort methods as well as analyze which method runs faster. Justify your claims with your data. Your Word document should be names P4Analysis.doc. These three files are to be turned into your TA by email by midnight on Monday, March 10th.

