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Insertion Sort Worksheet
Barb Ericson

1. Given the following method that sorts the private field a which is an integer array using insertion sort:

public void insertionSort()

  {

    int temp = 0;

    int pos = 0;

    // loop from second element on 

    for (int i = 1; i < a.length; i++)

    {

      // save current value at i and set position to i

      temp = a[i];

      pos = i;

      // shift right any larger elements

      while (0 < pos && temp < a[pos - 1])

      {

        a[pos] = a[pos - 1];

        pos--;

      }

      a[pos] = temp;

    }

  }      

If the value of a is {-3, 8, 25, 6, 15, 2} when insertionSort is called what are the values in the array after each time the outer loop finishes? 
	Initial state
	-3
	8
	25
	6
	15
	2

	i=0
	
	
	
	
	
	

	i=1
	
	
	
	
	
	

	i=2
	
	
	
	
	
	

	i=3
	
	
	
	
	
	

	i=4
	
	
	
	
	
	


What are the values in the array a after each loop when a contains {90, 80, 70, 60, 50, 40}?

	Initial state
	90
	80
	70
	60
	50
	40

	i=0
	
	
	
	
	
	

	i=1
	
	
	
	
	
	

	i=2
	
	
	
	
	
	

	i=3
	
	
	
	
	
	

	i=4
	
	
	
	
	
	



What are the values in the array a after each loop when a contains {72, -30, 5, 17, 23, 36}?
	Initial state
	72
	-30
	5
	17
	23
	36

	i=0
	
	
	
	
	
	

	i=1
	
	
	
	
	
	

	i=2
	
	
	
	
	
	

	i=3
	
	
	
	
	
	

	i=4
	
	
	
	
	
	


What are the values in the array a after each loop when a contains {-50, 10, 20, 30, 40, 50}?
	Initial state
	-50
	10
	20
	30
	40
	50

	i=0
	
	
	
	
	
	

	i=1
	
	
	
	
	
	

	i=2
	
	
	
	
	
	

	i=3
	
	
	
	
	
	

	i=4
	
	
	
	
	
	


2. Given the following method that does an insertion sort:

public void insertionSort2()

  {

    int temp = 0;

    int pos = 0;

    // loop from second to end backwards

    for (int i = a.length-2; i >= 0; i--)

    {

      // save current value at i and set position to i

      temp = a[i];

      pos = i;

      // shift left any smaller values

      while (pos < a.length-1 && temp > a[pos+1])

      {

        a[pos] = a[pos +1];

        pos++;

      }

      a[pos] = temp;

      this.printArray("after loop body when i = " + i);

    }

  }
If the value of a is {-3, 8, 25, 6, 15, 2} when insertionSort2 is called what are the values in the array after each time the outer loop finishes? 

	Initial state
	-3
	8
	25
	6
	15
	2

	i=5
	
	
	
	
	
	

	i=4
	
	
	
	
	
	

	i=3
	
	
	
	
	
	

	i=2
	
	
	
	
	
	

	i=1
	
	
	
	
	
	


What are the values in the array a after each loop when a contains {90, 80, 70, 60, 50, 40}?

	Initial state
	90
	80
	70
	60
	50
	40

	i=5
	
	
	
	
	
	

	i=4
	
	
	
	
	
	

	i=3
	
	
	
	
	
	

	i=2
	
	
	
	
	
	

	i=1
	
	
	
	
	
	



What are the values in the array a after each loop when a contains {72, -30, 5, 17, 23, 36}?

	Initial state
	72
	-30
	5
	17
	23
	36

	i=5
	
	
	
	
	
	

	i=4
	
	
	
	
	
	

	i=3
	
	
	
	
	
	

	i=2
	
	
	
	
	
	

	i=1
	
	
	
	
	
	


What are the values in the array a after each loop when a contains {-50, 10, 20, 30, 40, 50}?

	Initial state
	-50
	10
	20
	30
	40
	50

	i=5
	
	
	
	
	
	

	i=4
	
	
	
	
	
	

	i=3
	
	
	
	
	
	

	i=2
	
	
	
	
	
	

	i=1
	
	
	
	
	
	


