Tree Implementation Strategy

e Benefit of no node class

e Simplicity

* Implement all operations recursively
* Benefit node class

* Conceptually can think of nodes

e Option to encapsulate functionality within the
node(getHeight, numberOfNodes, etc.)

e Benefit of separate node class

* Reusable code at the cost of more complicated
design



Without a distinct node class

public class BinaryTree<T>
{
//~ Instance/static variables .........cccoueeeievivieiiiiiieee e,
private T element;
private BinaryTree<T> left;
private BinaryTree<T> right;

[/~ CONSELUCLONS ..vvvvieiiiiieee et
/** Creates a single binary tree node containing the
* given element and no children.
* @param value The data element to store in the new tree node.
*/
public BinaryTree(T value)
{
element = value;
left = null;
right = null;
}

/* * Creates a single binary tree node containing the given
* element and child subtrees.
* @param value The data value to store on the new node.
* @param leftChild A reference to the left child for the new node.
* @param rightChild A reference to the right child for the new node.
*/
public BinaryTree(
T value, BinaryTree<T> leftChild, BinaryTree<T> rightChild)
{
element = value;
left = leftChild;
right = rightChild;
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11 class BinaryNode<T> {
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private T data;
private BinaryNode<T> leftChild;
private BinaryNode<T> rightChild;

/ %k
* Creates a node with no children.
%
* @param theElement the element to store in this node.
*/
BinaryNode(T entry) {
data = entry;
leftChild = null;
rightChild = null;
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public class BinaryTree<T> {
private BinaryNode<T> root;

/ k%
* Constructs an empty tree.
*/
public BinaryTree() {
root = null;
s

/ k%
% Constructs an empty tree.
*/
public BinaryTree(BinaryNode<T> topNode) {
root = topNode;
¥
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* Counts the nodes in the tree

*

* @return The number of nodes

*/
public int getNumberOfNodes() {

return getNumberOfNodes(root);

}

/ %k
* Returns the height of the tree
> 3
 @return The number of nodes
*/
public int getHeight() {
return getHeight(root);
}
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private int getNumberOfNodes(BinaryNode<T> node) {
int leftNumber = 0;
int rightNumber = 0;

if (node.getLeft() != null)
leftNumber = getNumberOfNodes(node.getLeft());

if (node.getRight() != null)
rightNumber = getNumberOfNodes(node.getRight());

return 1 + leftNumber + rightNumber;
} // end getNumberOfNodes
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private int getHeight(BinaryNode<T> node) {

int height = 0;

if ((node '= null) && (!node.islLeaf()))
height = 1 + Math.max(getHeight(node.getLeft()),
getHeight(node.getRight()));

return height;
Y // end getHeight
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