1) Given:  9 - 2 * ( 6 - 4 / (3 – 1) ) + 2

a) Trace the conversion from infix to postfix showing the input, the state of the stack, and the output at each step.

b) Trace the postfix evaluation algorithm, providing the same information as in part a.

2) Write the code for the enqueue and dequeue methods of a Queue class implemented with an array structure.

     Include any supporting variable declarations from the Queue class.

     After many enqueue, dequeue operations would your queue lose access to the front or back of the queue?  Why or why not?

3) Making use of both Stacks and Queues, write a function that will determine whether or not a String is a palindrome.

4) What is the reason that we used a dummy node at the head and tail of many of our linked list implementations?

Why didn't we do this for the linked list implementation of the Stack or Queue?

5) Write a method to search for and remove an element from a linked list, returning the data portion of the node.  What is the order-of magnitude running time for this algorithm (use theta notation).

6)   a) When devising an algorithm for linked lists, why must you be careful about the order in which you change the references?

     b) Why did we have a previous reference in our linked list implementation?

     c)  What are two advantages of a doubly-linked list?

     d)  What methods should the class for a doubly-linked node have?  Include all necessary accessor functions!
7) Given the following list of values: 45, 54, 89, 32, 23, 58, 65, 76, 88, 55, 42, 12, 38, 34, 57, 79, 90, 66

a) Draw the binary search tree that would result from inserting the values into the tree in the order in which they are presented.

b) Draw the array representation of this binary search tree.  

c) In what order would you insert the values so as to get a complete binary search tree?

d) In what order would you insert the values so as to get a linked list that uses left references only?  Right references only?

e) How many elements would be needed for each of the binary trees described in part d if implemented as arrays?

f) Why are binary search tree more often implemented using linked structures rather than arrays?

8) Write the search method for a binary search tree implemented using linked nodes.  Write the search method for a binary search tree implemented using an array.  

9)  Define big O notation, omega notation, and theta notation.  

10) Given the following list of operations:  insert 45, insert 54, insert 89, insert 32, insert 23, insert 58, 

delete 54, insert 65

     a)   Trace  the evolution of a hash table of size 7 with linear probing that would result from doing the above operations.

b) How many different entries in the table does a retrieve operation (done immediately after the above operations) look at to find 65?

c) Trace  the evolution of a hash table of size 7 with separate chaining that would result from doing the above operations.

11) Write a class for hashing with separate chaining, including insert, delete, and retrieve operations.

12) Given the following list of values: 32, 56, 25, 28, 44, 54, 89, 21

a) Trace  the steps in applying quicksort 

b) Trace  the steps in applying mergesort

c) Trace  the steps in applying selection sort

d) What is the complexity of each of quicksort, mergesort, and selection sort on a sequence of size n, using theta notation?

13) Draw the directed graph corresponding to the following adjacency matrix and trace a Breadth First Traversal starting from v0.

	
	v0
	v1
	v2
	v3
	v4
	v5
	v6
	v7

	v0
	0
	1
	0
	1
	0
	0
	0
	0

	v1
	1
	0
	0
	0
	0
	0
	1
	0

	v2
	0
	0
	0
	1
	0
	0
	0
	1

	v3
	0
	0
	1
	0
	1
	0
	0
	0

	v4
	0
	0
	1
	0
	0
	1
	0
	0

	v5
	1
	0
	0
	0
	1
	0
	0
	0

	v6
	0
	1
	1
	1
	0
	0
	0
	0

	v7
	0
	0
	0
	0
	0
	1
	0
	0


14) Draw the edge list for the following graph and trace a Depth First Traversal starting from v0.
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15) Trace Dijktra's algorithm on the above graph, starting from v0

Explain how you would determine the shortest path from v0 to v5.
