CS 127, Fall 2004, Musicant Exam #1 
 Name:_____________________________

1. Inheritance and abstraction

Explain the difference between an abstract class and an interface. Give an example of one situation in which you would use an interface and one in which using an abstract class would make more sense. (Use pseudocode for your examples.)

What is an Abstract Data Type (ADT)?

2. Using Data Structures
Suppose you are provided with a stack class named Stack127 that implements the following  interface for a stack of Strings:

interface StringStackInt {

    String push(String item);

    String peek();

    String pop();

    boolean empty();

}
Write a method with the header below to copy a stack from source to dest. You may assume that dest is an empty stack, and you may use additional stacks in your code if you wish. The internals of Stack127 are private, and you do not have access to them.
class MyProgram {

  public static void copyStack(StringStackInt source,

                               StringStackInt dest) {
3. Complexity
For each of the following loops, indicate in terms of n how many times the print statement executes. Also provide a simplified big-O expression for each of these counts.
(a)

for (int i=1; i <= n; i++)

  for (int j=1; j <= n; j++)

    System.out.println(i+j);

(b)

for (int i=1; i <= n; i++)

  for (int j=1; j <=n; j++)

    for (int k=n; k>=1; k--)

      System.out.println(i+j+k);

(c)

for (int i=n; i >= 1; i = i / 2) // divides i by 2 each time
  System.out.println(i);

(d)

for (int i=1; i <= n; i++)

  for (int j=1; j <= i; j++)

    System.out.println(i+j);

4. Linked structures
Suppose that you have a linked list class defined as follows:

class LinkedList127<T> {

  private static class Node<T> {

    private T data;

    private Node<T> next;

  }

  // private variables here

  public LinkedList127() {

    // constructor code in here

  }

  public boolean add(T item) {

    // Insert item at beginning of linked list.
    // Always returns true.

  }   

  public boolean add(int index, T item) {

    // Inserts item into linked list at position index,
    //   shifting over elements as necessary.

    // Returns false if index is too large (if inserting
    //   item would leave a gap in the list).
  }   

}  

Write the code for the constructor and for the two add methods. Use the back of this page or the blank space on the last page if you wish.
5. Recursion 
(a) A palindrome is a string that is the same from right to left as from left to right. For example, the following are palindromes:

· EVE

· GOHANGASALAMIIMALASAGNAHOG ("Go hang a salami, I'm a lasagna hog.")

Write a recursive method to test for palindromes. Specifically, your header should look like:

public static boolean isPalindrome(String s, int i, int j)

where true is returned if the substring of s at indices i through j is a palindrome. Otherwise, false is returned. Here is an example of how I could use the method:

String text = "Recursion is stellar!";

System.out.println(isPalindrome(text,0,text.length()-1);

You may find the string method charAt useful.

String s = "hello";

char a = s.charAt(0); // results in a = 'h'

char b = s.charAt(1); // results in b = 'e'

You may assume that all Strings s are in capital letters.
(b) Would an iterative approach to the above problem be better? Explain why or why not. 

__________________________________________________________________________
(Here is additional blank space if you need it for one of the other problems.)
