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CSSE 230 Day 7

More BinaryTree methods
Tree Traversals and Iterators

After today, you should be able to...
... traverse trees on paper & in code
... implement a simple iterator for trees



Questio

Dr. B’s quiz:

CSSE230: s e | leaft.




A dummy NULL_NODE lets you recurse to a simpler base
case while avoiding null pointer exceptions

public class BinarySearchTree<T> {
private BinaryNode root;

public BinarySearchTree() {
root = null;

h

public int size() {
if (root == null) {
return 0;

h

return root.size();

¥

class BinaryNode {
private T data;
private BinaryNode left;
private BinaryNode right;

public int size() {

if (left == null && right == null) {
return 1;

} else if (left == null) {
return right.size() + 1;

} else if (right == null) {
return left.size() + 1;

} else {
return left.size() + right.size() + 1

}
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public class BinarySearchTree<T> {

private BinaryNode root;

private final BinaryNode NULL NODE = new BinaryNode();

public BinarySearchTree() {

root = NULL_NODE;
L

public int size() {
return root.size();

¥

class BinaryNode {
private T data;
private BinaryNode left;
private BinaryNode right;

public BinaryNode(T element) {
this.data = element;
this.left = NULL NODE;
this.right = NULL NODE;

}

public int size() {
if (this == NULL_NODE) {
return 0;
¥

return left.size() + right.size() + 1;






Binary tree traversals

» PreOrder (top-down, depth-first)
> root, left, right

» PostOrder (bottom-up)
- left, right, root

» InOrder (left-to-right, if tree is spread out)
- Left, root, right

» LevelOrder (breadth-first)
- Level-by-level, left-to-right within each level
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A4 Print tree rooted at current node using precrder
public void printPreOrder( f

dvstem. out.println{ element ); S Wode

If the tree 1fi left 1= null

has N left.printPredrder| ); S4 Left
1f{ right != null }

ni¥je§’ r] right.printPredrder| ); A4 Right

what's the ;

(worst-

Case) A4 Print tree rooted at current node using postordes

T public wvoid printPostOrder( ) |

blg Oh 1ff{ left 1= null 3

run-time left.printPostorder | ) ; S & Learft
1f{ right != null }

Of eaCh right.printPostOrder( j; A Right

traversal? dvstem. out.println{ element ); S Wode

'

A4 Primt tree rooted at current node using inorder f
public void printInOrder | jl{
1ff{ left != null )
left.printInOrder| ) ; A4 Left
Svstem. out.println{ element J; S Wode
1f{ right != null }
right.printInOrdex | ) ; A4 Right



What’s an iterator?

» In Java, specified by java.util.Iterator<E>

Boelean |y asHext ||

Eeturns true if the tteration has more elements.

L]

next (]
Eeturns the nesxt element in the tteration.

remove [
Eemowes from the underlying collection the last element returned by the tterator (optional operation).







