Different types of binary trees


Perfectly balanced binary tree


Either empty; or


left and right sub tree have the same height and both of them are perfectly balanced.
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The following is not a perfectly balanced tree because left and right subtrees are not perfectly balaned.





On the other hand the next one is perfectly balanced.
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�
Perfectly balanced tree is perhaps the best situation you can have, especially in searching.





Because perfectly balanced tree provides minimum height for the given number of nodes.





But perfectly balanced tree, is only possible if the node numbers are 1,3,7,15,31,63,....,2^n-1





For all the other situations, we have to some how identify a tree that gives the best possible search time for the given number of nodes.





Complete tree:


It is a perfectly balanced tree if you ignore the last level. At the last level, all the items are as far to the left as possible. If you put complete tree in an array, there won’t be any holes.
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Not a complete tree
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A complete tree.


�
We don’t have to have a complete tree to get the best possible search time. There is another tree that guarantees the requisite O(log n) search time.





AVL tree (name after three Russian mathematicians)


Must be a binary search tree


Height of the left and right sub trees cannot differ by more than one


Left and right sub trees must be AVL trees





Draw a few examples of binary search trees and run throught the definitions. Done on the blackboard.





Height of an AVL tree is O(log n)





The insert in binary search tree is modified to make sure that the tree stays AVL all the time. Due to time restrictions, we will not get into the rotations used in AVL inserttions here.


Comparison of different searching methods





We have considered various methods of searching: sequential search, binary search, table lookup, hashing.


sequential search	(	linear time O(n)


binary search		(	logarithmic time O(log n)


Table lookup		(	Constant time O(1)


Hashing		(	In the worst case, same as sequential search. But average time requirement depends upon the probability of collision.


Which is most appropriate depends upon the application


If we have to deal with lists (tables), we are restricted to sequential and binary search (table lookup or hashing).


In many cases, we have a choice between list and table, then we can use any of the four methods.


Table lookup is fast but not practical for sparse tables.


sequential search is slowest but requires less preparation.


binary search needs the data in sorted order.


hashing requires peculiar ordering of keys so that the retrieval can be faster. Such ordering may not be useful for any other purpose


The guranteed question on the final exam:


A brief essay/point form. One page. Approx. 10%


List all the ADT’s you studied in Data Structures I&II


Discuss their designs, implementations, applications.


Discuss advantages and disadvantages in terms of storage and time requirements for key operations such as insertion, deletion, searching


Another question. Given a list heap sort it.


