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Binary Trees: A Special Case

» Inorder traversal: A a+bxc+dxe+ fXxg

» Inorder traversal with parans? & (a + (b x ¢)) + (((d x e) + f) x g)

» Preorder traversal? @ + 4+ a xbec x + xde f g.
This is the prefix expression

» Postorder traversal? @ abc X +de X f+ g X +.
This is the postfix expression

Binary Trees: A Special Case

T, Ty

» Node structure in general » Node structure in particular

class TreeNode { class BinaryTreeNode {
Object element;

TreeNode firstChild;
TreeNode nextSibling;

} }

Object element;
BinaryTreeNode left;
BinaryTreeNode right;

Postfix Expression to Binary Evaluation Tree

ab+cde+ xx



Postfix Expression to Binary Evaluation Tree

ab+cde+ **

Next + will be processed.
What will the tree(s) look like?

Postfix Expression to Binary Evaluation Tree

ab+cde+ xXx

T

Next + will be processed.
What will the tree(s) look like?

Postfix Expression to Binary Evaluation Tree

ab+cde+ xx

Next « d e will be processed.
What will the tree(s) look like?

Postfix Expression to Binary Evaluation Tree

ab+cde + x X

G +
e Q d e

Next x will be processed.
What will the tree(s) look like?



Postfix Expression to Binary Evaluation Tree

ab+cde+ XX

Next x will be processed.
What will the tree(s) look like?

A Balanced Binary Tree

level 1

level 2
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» A binary tree of N nodes such that the path length from the root to
any leaf is “usually” around @) log, IV steps.

Postfix Expression to Binary Evaluation Tree

ab+cde+ xx

A Degenerate Binary Tree

» If a tree grows only in one direction, it degenerates into a @& linked
list .



Binary Tree Data Structure
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» A tree object has ‘root’ a pointer that points to the root node
» Dynamically allocated node are external to the binary tree object
» The ‘left’ and the ‘right’ pointers of a leaf node are ‘NULL’




