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Introduction and terminology

� Class hierarchy tree (single inheritance only)

� Directory tree in a file system
◦ Soon we will look at code for examining directories 

and their files.
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� Global view:
◦ A collection of nodes, one of which is the rootrootrootroot.
◦ Nodes are connected by directed edges.
◦ The root has no incoming edges.
◦ Each other node has exactly one incoming edge.
◦ For each node, there is exactly one path from the 

root to that node.
◦ Usually drawn upside-down or sideways
◦ Terminology: Terminology: Terminology: Terminology: parent, child, grandparent, sibling, 

ancestor, descendent, proper ancestor, proper 
descendents, subtree, leaf, interior node, depth of a 
node, height of a node, height of the tree.

� Which do you think is larger, the sum of the 
heights or the sum of the depths of all nodes 
in a tree?
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� Recursive view:
◦ A rootrootrootroot.

◦ Zero or more disjoint subtrees (none of the 
subtrees contain the root), each of which is a tree

� Approach 1:
◦ A node with N children contains N links, one for 

each child

◦ The problem how many links should a node actually 
have?

◦ Wasted space!

◦ Solution:  array of nodes

� Approach 2:  
◦ Each node contains a link to its first child (If any), 

and

◦ A link to its next sibling (if any)
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� A Binary Tree is either
◦ emptyemptyemptyempty,      or

◦ consistsconsistsconsistsconsists of:

� a distinguished node called the root, which contains 
an element, and 

� A left subtree TL, which is a binary tree

� A right subtree TR, which is a binary tree
root

TL

TR
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Build up a 
particular 
tree by 
calling the 
constructor.

size, height 
for tree, 
node

duplicate

contains

� In Spring, 2007-2008, we did not get beyond 
this point on Day 9.

� I left the rest of the slide in, in case you want 
to look ahead (in particular, to do the last 
couple of problems on WA6).
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� Preorder (top-down)

� PostOrder (bottom-up)

� InOrder

� LevelOrder

Figure 18.23
(a) Preorder, (b) postorder, and (c) inorder visitation routes
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� A Binary Search Tree (BST) is a Binary tree 
with the following additional properties.
◦ The elements are Comparable.

◦ No duplicates are allowed.

◦ If the tree T is non-empty , all elements in T’s 
left subtree are less than the root element.

◦ if the tree T is non-empty, all elements in T’s 
right subtree are greater than the root element.

◦ Both subtrees are BSTs.


