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Binary Trees, Part 2
Note:  Please keep the programs that you create today, in case you have a dispute about your grades for the ICEs at the end of the quarter.  When working with a partner, make sure that each of saves your own copy.
Part 1: Binary Tree: Remove: The Algorithm
For each of the following cases, show what the resulting binary search tree should look like, after you add values in the specified order, and then remove the given value:


Please draw out the trees on a separate sheet of paper.

	1. 
Insert: 10, 4, 6, 8, 2, 1
Remove: 1

	2. 
Insert: 10, 4, 6, 8, 2, 1
Remove: 8

	3. 
Insert: 10, 4, 6, 8, 2, 1
Remove: 6

	4. 
Insert: 10, 4, 6, 8, 2, 1
Remove: 2

	5. 
Insert: 10, 4, 6, 8, 2, 1
Remove: 4

	6. 
Insert: 10, 4, 6, 8, 2, 1
Remove: 40

	7. 
Insert: 10, 4, 6, 8, 2, 1
Remove: 10

	8. 
Insert: 10, 4, 6, 8, 2, 1, 3
Remove: 4

	9. 
Insert: 10, 4, 6, 8, 2, 1, 3, 2.5
Remove: 4

	


Part 2: Rewrite The Sample Code Using A Loop 


Rewrite the sample code from the lecture notes, this time using an iterative approach, rather than using recursion.  

Use the following code to test your implementation – either modify this to print out the tree after each test, or else use the debugger to step through the code:

const int numTests = 8;

// WARNING: 

// This test leaks memory like there's no tomorrow.....

void main()

{

    int i = 0;

    while( i <= numTests)

    {

        root = new BinarySearchTreeNode(10);

        root->left = new BinarySearchTreeNode(4);

        root->left->left = new BinarySearchTreeNode(2);

        root->left->left->left = new BinarySearchTreeNode(1);

        root->left->right = new BinarySearchTreeNode(6);

        root->left->right->right = new BinarySearchTreeNode(8);

        switch(i++)

        {

            // remove value that's not there.

            case 0:

                FindAndRemoveFromTree(40);

                break;

            // Remove a leaf

            case 1:

                FindAndRemoveFromTree(1);

                break;

            // Remove a leaf

            case 2:

                FindAndRemoveFromTree(8);

                break;

            // non empty right subtree

            case 3:

                FindAndRemoveFromTree(6);

                break;

            // non empty leftsubtree

            case 4:

                FindAndRemoveFromTree(2);

                break;

            // non empty subtrees

            case 5:

                FindAndRemoveFromTree(4);

                break;

            // remove the root

            case 6:

                FindAndRemoveFromTree(10);

                break;

            // non empty subtrees, use that loop

            case 7:

                root->left->left->right = new BinarySearchTreeNode(3);

                FindAndRemoveFromTree(4);

                break;

                // non empty subtrees, pred w/ left subtree

            case 8:

                root->left->left->right = new BinarySearchTreeNode(3);

                root->left->left->right->left = new BinarySearchTreeNode(2.5);

                FindAndRemoveFromTree(4);

                break;

        }

    }

}
Part 3: Pointer to a Pointer (optional)

Create a function FindInArray, which has the following prototype:

bool FindInArray(int **pArray, int target);

When called from main, the user will pass the address of a pointer to an array of ints. If the target value is present in the array, *pArray should be set to point to it, and the function should return true.  Otherwise, it should return false, and *pArray is unaffected.

void main(void)

{


int ar[4] = { 4, 3, 5, 10 };


int *result = ar;


if (FindInArray( &result, 5 );

{

cout << *result << end;

}

else

 cout << "Couldn't find element in the array" << endl;

}
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