CMP 338 

Sample Midterm

PART I

1) Given:  5 + 3 * ( 6 - 2 / 3 ) + 4

a) Trace the infix evaluation algorithm algorithm.

b) What is the equivalent postfix expression?

c) Very briefly explain the process you followed in the trace.

2) List and briefly describe the public methods of the Stack ADT.

List and briefly describe the public methods of the Queue ADT.

3) Write the code for the dequeue method of a Queue class implemented with an array.

     Include any supporting declarations from the Queue class.

     After many enqueue, dequeue operations would your queue lose access to the array?  How many?  Why?

     Why wouldn’t this happen if you were implementing pop for a Stack?

4) Explain the circumstances under which a linked list implementation of a stack is superior to an array implementation.

Explain the circumstances under which an array implementation of a stack is superior to a linked list implementation.

5) Write two enqueue methods for two Queue implementations, one using an array and the other linked nodes.

     Include supporting declarations from the Queue class, i.e. class declaration and instance variable declarations and/or definitions.

     After many enqueue, dequeue operations could either or both of  your queues run out of memory?  Under what circumstances?

     What would be different if you were dealing with two such Stack implementations?

6) Write a function that determines whether or not an expression contains balanced parenthesis for expressions containing three levels of parenthetic enclosures, i.e. {},  [], and ().

PART II

7) 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?

8) Write the two methods push and pop for a linked list implementation of a stack.

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

     b)Why doesn't binary search on a Linked List Structure run in O (lg n) time, but instead  in O (n) time?

     c)What does the code     current = current.next;  as related to Linked List Structures do?

     d) Draw two versions of an empty linked list, one with dummy nodes and one without.

     e) How would you determine in code that each of the lists in 7d are empty?

10) Write a method that inserts an int into an ordered list that is implemented as a linked list.

11) Write an insertBefore method for a list implemented as a linked list without dummy nodes.

     Write an insertBefore method for a list implemented as a linked list with dummy nodes.

12) Write the two methods push and pop for a linked list implementation of a stack

