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Mergesort Worksheet
Barb Ericson

Mergesort recursively divides an array into two new arrays with about half the elements in each until each array only contains one element.  An array of one element is considered sorted and so returned.  After the two new arrays have been returned from a recursive call to mergesort the contents of the arrays are merged into a new array in order.

Here is the Java code for a mergesort.
public class ArraySorter

{

  /// fields ////////////

  /** the array to sort */

  private int[] a;

  public void mergeSort()

  {

    // check if there is only 1 element and if so return

    if (a.length == 1) return;

    // otherwise create two new arrays

    int[] left = new int[a.length / 2];

    for (int i = 0; i < left.length; i++)

      left[i] = a[i];

    int[] right = new int[a.length - left.length];

    for (int i = left.length, j=0; 

         i < a.length; i++, j++)

      right[j] = a[i];

    // create new ArraySorter objects

    ArraySorter sorter1 = new ArraySorter(left);

    sorter1.printArray("sorter1");

    ArraySorter sorter2 = new ArraySorter(right);

    sorter2.printArray("sorter2");

    // do the recursive call with the new sorters

    sorter1.mergeSort();

    sorter2.mergeSort();

    // merge the resulting arrays

    merge(left,right);

    this.printArray("After merge");

  }

For example, if the original array is {3, 2, 1} this results in:
{3, 2, 1} breaks into {3} and {2, 1}

{3} returns {3}
              {2,1} is broken into {2} and {1}

 

{2} returns {2}



{1} returns {1}



{2} and {1} are returned and merged into {1, 2} and returned
{3} and {1,2} are merged into {1,2,3}

If the original array is {4, 3, 2, 1}:

{4, 3, 2, 1} breaks into {4, 3} and {2, 1}


{4, 3} breaks into {4} and {3}



{4} returns {4}

                             {3} returns {3}

                             {4} and {3} are merged into {3, 4} and returned


{2, 1} breaks into {2} and {1}



{2} returns {2}
                             {1} returns {1}

                            {2} and {1} are merged into {1,2} and returned

{3, 4} and {1, 2} are merged into {1, 2, 3, 4}

1. Show the contents of the arrays at each step during mergesort as shown in the examples above.
Original array = {8, 3, 2, 9, 5, 6, 7}.

2. Show the contents of the arrays at each step during mergesort as shown in the examples above.
Original array = {4, 1, 9, 6, 2, 5}
3. Show the contents of the arrays at each step during mergesort as shown in the examples above.

Original array= {8, 7, 3, 4, 1, 2}

4. Show the contents of the arrays at each step during mergesort as shown in the examples above.

Original array= {20,10,30,40,60,50,80,5}

5. Write the algorithm for the merge method for the class ArraySorter.  If you have time write the Java code for the method and try it out on the examples given here.  The method printArray is used to see what is happening.  The code for it is:
private void printArray(String message)

{

    System.out.println(message);

    for (int i : a)

      System.out.print(i + " ");

    System.out.println();

  
}

