ITEC224 – Binary Tree (1)
(Most of the following comes from the Textbook entitled “Data Structures & Algorithms in Java” written by Robert Lafore)
Tree
[Definition] 
Tree is a finite set T which satisfies the following conditions

(1) it has one root;

(2) Except the root, nodes are divided into n subsets, T1, T2, T3, …, Tn. Each subset is also a tree. Thus, tree is defined recursively.

[Basic terms]

Node: a basic component which can contain data and references to 0 or more other nodes.   

          (ex) A~M
Root: the node on the level 0. (ex) A
Level

Subtree: a node an all of its descendents (ex) {B, E, F, K, L}, {E, K, L}, …
Degree: the number of subtrees which are attached to a node

Leaf (or Terminal node): a node of which degree is 0. (ex) F, G, I, J, K, L, M

Interior node (or Nonterminal node): a node of which degree is greater than 0.

Child/children

Parent

Siblings: nodes which have the same parent node. (ex) K and L are siblings. H, I and J are siblings.

Ancestors: the ancestors of a node N are all the nodes on the path from the root to the node N. (ex) the ancestors of node L are A, B, E. 
Descendants

Height (or Depth)

Forest: a set of separated trees
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Binary Tree
[Definition]

If every node in a tree can have at most two children, the tree is called a binary tree.

[Term]

Left child

Right child

Binary Search Tree (BST)
[Definition] A binary tree in which every node is greater than its left child and less than its right child, if the left and/or right child exists.

[BST operations]

find: p378

insert (or add): always add new leaf. p380

traverse

min and max in tree (or subtree)

delete

[Traverse in details]

· inorder traversal



(in a recursive way)

1. call itself to traverse the node’s left subtree

2. visit the node

3. call itself to traverse the node’s right subtree

· preorder traversl



(in a recursive way)

1. visit the node 

2. call itself to traverse the node’s left subtree

3. call itself to traverse the node’s right subtree

· postorder traversl



(in a recursive way)

1. call itself to traverse the node’s left subtree

2. call itself to traverse the node’s right subtree

3. visit the node

Example: p386 ( infix notation, prefix notation, postfix notation
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