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What you need to know about trees

· Become familiar with the concept of trees

· Tree Terminology

· Types of binary trees

· Expression trees

· Binary search trees

· Types of tree traversals

· Traversing binary search trees & expression trees

· How trees are represented

Trees

· A tree is an ADT that stores elements hierarchically
Tree Terminology

· It consists of a collection of elements or nodes, with each node linked to its successors

· The node at the top of a tree is called its root

· The links from a node to its successors are called branches

· The successors of a node are called its children

· The predecessor of a node is called its parent

· Each node in a tree has exactly one parent except for the root node, which has no parent

· Nodes that have the same parent are siblings

· A node that has no children is called a leaf node

· A subtree of a node is a tree whose root is a child of that node

· The level of a node is a measure of its distance from the root

Binary Trees

· In a binary tree, each node has at most two subtrees

· A set of nodes T is a binary tree if either of the following is true

· T is empty

· Its root node has two subtrees, TL and TR, such that TL and TR are binary trees
Some Types of Binary Trees

· Expression tree

· Each interior node contains 
an operator 

· Each leaf an operand

· Binary search trees

· All elements in the left subtree are less than those in the right subtree

· Every new value is added at a leaf

· Build these Binary Search Tree
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Tree Traversals

· Often we want to traverse the nodes of a tree just as we did an array or linked list

· Can do this by walking through the tree in a prescribed order and visiting the nodes as they are encountered

· This process is called tree traversal

· Three kinds of tree traversal

· Inorder

· Preorder

· Postorder
Visualizing Tree Traversals

· You can visualize a tree traversal by imagining a mouse that walks along the edge of the tree   
· [image: image1.png]


In all traversals, the path is the same, just the order the node is visited differs Visiting a node may mean printing it)

· Preorder traversal if
we record each node 
as the mouse first 
encounters it

· Inorder if each node is recorded as the mouse returns from traversing its left subtree

· Postorder if we record 
each node as the 
mouse last encounters it

Tree Traversals (continued)

· Preorder: Visit root node, traverse TL, traverse TR

· Inorder: Traverse TL, visit root node, traverse TR

· Postorder: Traverse TL, Traverse TR, visit root node
Traversals of Binary Search Tree

· An inorder traversal of a binary search tree results in the nodes being visited in sequence by increasing data value
Traversals of Expression trees

· Leaves are operands (data)

· Interior nodes are operators

· Traversing an expression tree gives inorder or postorder notation

· inorder 
(left, visit node, right)

· [image: image2.wmf]postorder 
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Iinorder traversal given above

Postorder traversal:   3  1  4  6  +  +  *  2  8  +  +  5  *  4  7  2  +  *  +
