Trees


Chapter 13: starts with description of a general tree. Similar to the one from MATH 2056


Trees are used to represent different hierarchies


Figure 13.1 shows one such hierarchy


Taxonomy for lion shown on the previous page is another such example


Terminology


nodes


leaves: are nodes with no children


children


parent


siblings


ancestors


descendants


For 2007, we are interested in a specific type of trees called binary tree type


The following definition sets the tone for the whole chapter:


A binary tree T is either empty


consists of an item, called the root itern, and two disjoint binary trees, called the left subtree and right subtree of T.





We denote those subtrees as Left (T) and Right (T), respectively.


this definition of a binary tree is recursive


This definition can be used to infer the definition given in the book on page 606


That is, a node in the binary tree can have 0, 1, or 2 children


0 children means both subtrees are empty


1 child means one subtree is empty


2 children means both subtrees are not empty


The order of the subtrees is important


The two trees on page 607 (just below fig. 13.4) are not identical, because in the first one B is the left child of A and in the second one B is the right child of A
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�SYMBOL 183 \f "Symbol" \s 10 \h�	Ancestor. A is an ancestor of B if A is the root of a tree consisting of B.


The following recursive definition is easier to program


	A is an ancestor of B if


1.	A is parent of B


2.	There exists a C such that A is parent of C and C is ancestor of B.


Siblings


A is a sibling of B if A is not equal to B and there exists a C such that C is parent of A and C is parent of B.


First cousin


A is a first cousin of B if there exists C and D such that C is parent of A and D is parent of B, and C and D are siblings


Let us first understand all the concepts and then look at the ADT definition


Page 621: Traversals


Inorder traversal


Traverse the left subtree


Visit the node (generally print the contents)


Traverse the right sub tree


Preorder traversal


Visit the node (generally print the contents)


Traverse the left subtree


Traverse the right sub tree


postorder traversal


Traverse the left subtree


Traverse the right sub tree


Visit the node (generally print the contents)


breadth first traversal


Start from level 0 and for every level visit the nodes from left to right


The actual algorithm is a bit more complicated


The quiz


Look at the tree at the bottom of figure 13.14, traverse the tree using four traversing conventions mentioned above.


Representation of binary trees in your programs


Similar to the lists, we can store binary trees in contiguous form and linked form


Linked form is conceptually simple


Contiguous form may not be quite that obvious


Binary tree is two dimensional while array (contiugos form) is one dimenstional


What we need is mapping from two dimensions to one dimension


Complete a binary tree by adding dummy nodes with null values


Traverse it breadth first and store the items in the array as you go.





