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Study Guide for Exam 4
to be given Monday, 24 November 2008
Exam 4 will consist of eight to twelve questions.  Each question will be similar in form and content to one of these questions.

Q.
Give the definition of a binary tree given in lecture.

Q.
Given a binary tree, determine its size, height, number of leaves, number of full nodes, and number of empty subtrees.  For one of the nodes of the tree, determine its children, parent, height, and depth.

Q.
Give the order of entries visited by each traversal of the following binary tree.


preorder:


inorder:


postorder:


levelorder:
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Q.
Given a binary tree, determine if the node values have the search property; determine if the node values have the heap property.

Q.
Given a binary tree shape and a collection of elements, fill the tree nodes with the elements so that the tree has the search property; fill the tree nodes with the elements so that the tree has the heap property.

Q.
Write recursive pseudocode that returns the number of leaves in a binary tree.

Q.
Write recursive pseudocode that returns the height of a binary tree.

Q.
Write recursive pseudocode that returns the number of empty subtrees in a binary tree.

Q.
There is a unique binary tree that has these three traversals.


preorder:
B  C  F  A  E  D  G


inorder:
C  F  B  D  E  G  A


postorder:
F  C  D  G  E  A  B


Draw the tree.  Give the level by level traversal of the tree.

Q.
Given a list of integers, draw the binary search tree produced by inserting the integers, in the order given, in an initially empty tree.  

Draw the tree after the removal of the integer at the root of the tree.

Q.
What is a complete binary tree?  Draw a complete binary tree of size 12.

Q.
Given a list of integers, draw the binary heap (tree form) produced by inserting the integers, in the order given, in an initially empty tree.


Draw the tree after the removal from the binary heap of the integer at the root of the tree.

Q.
Explain how a vector is used to store a complete binary tree.  Explain how the parent and the children of a node of the binary tree can be found in the vector representation.

Q.
Complete C++ code that uses a <set> to count the number of unique strings in a file.

Q.
Given a list of integers, place the integers in a hash table of size 11.  Use chaining.  Use the hashing function


hash( key ) = 3 * key + key % 10

Q.
Describe the algorithm for selection sort.

Q.
Describe the algorithm for insertion sort.

Q.
Describe the merge process.  Give an example of a task where the merge process is much faster than the process that must be used for a pair of unsorted collections.

Q.
Describe the recursive algorithm for merge sort. 

Q.
Describe the queue of sorted queues algorithm for merge sort.

Q
Describe the job of the partition task used in quick sort.  

Q
Describe the algorithm for the partition task used in quick sort.

Q.
Describe the recursive algorithm for quick sort.  Assume a subprogram for the partition task is already written.
Q.
Describe how you would use a binary search tree to sort a collection.

Q.
Describe how you would use a binary heap to sort a collection.

Q.
What is the worst case, average case, and best case time complexity for the sort algorithms insertion sort, merge sort, and quick sort?




