COP 3503 Spring 2003

Computer Science II

Exam #1

February 12, 2003

Name : __________________

1) (30 pts) The incomplete code below implements a DEQ class using two DLLNode instance variables. Fill in the code for the methods insertFirst and removeLast.

// Arup Guha

// 9/9/02

// This class stores a node to be used in a doubly linked list.

public class DLLNode {


  public int data;

  public DLLNode next;

  public DLLNode prev;

  public DLLNode (int x)  {


    data = x;




 

    next = null;

    prev = null;

  }  

} 




    

// Arup Guha

// 2/5/03

// DEQ class for CS2 exam#1, Spring 2003

// Supports the four standard double ended queue operations.

import java.io.*;

public class DEQ {

  private DLLNode front; // Reference to front of DEQ

  private DLLNode back; // Reference to back of DEQ

  public DEQ() {

    front = null;

    back = null;

  }

  // Inserts x into a node at the front of the DEQ.

  public void insertFirst(int x) {

  } 

  // Inserts a node storing x at the end of the DEQ.

  public void insertLast(int x) {

     DLLNode temp = new DLLNode(x); // Create a new node w/x.

    // Take care of inserting into an empty list.

    if (front == null) {

      front = temp;

      back = temp;

    }

    // Insert into the back, only adjusting back and temp references.

    else {

      back.next = temp;

      temp.prev = back;

      back = temp;

    }

  }

  // Removes and returns the first element in the DEQ. 

  // If no such element exists, -1 is returned.

  public int removeFirst() {

    if (front == null) // Case where no first element exists.

      return -1;

    // Store value to return.

    int retval = front.data;

    front = front.next;

    if (front == null) // Case were no elements are left.

      back = null;

    else

      front.prev = null; // Other case.

    return retval;

  }

  // Removes and returns the last element in the DEQ. 

  // If no such element exists, -1 is returned. 

  // Continue on next page, if necessary.

  public int removeLast() {

  }

}

2) (10 pts) Determine whether the following statements are true or false. Circle the correct answer.

a) n2/5 = ((nlogn)



True



False

b) n/logn = O(n)



True



False
c) n2logn = ((n2)



True



False
d) 2n = O(1.9n)




True



False
e) log 100 n = ((log 2 n)



True



False
f) (2n+6)2 - 4n2 = ((n2)



True



False
g) 17n0.5 + (.5)2n = O((n)


True



False
h) 1/n = O(1/n3)



True



False
i) 4n = O(23n)




True



False
j) 2O(n) = O(4n)




True



False

3) (4 pts) What is the MCSS of the following sequence of numbers?

8,  2,  -7,  5,  2,  -5,  1,  -11,  3, -10,  1,   8,   -5,   4,   -7,   1,   -5,   4,   5,   -3,   6

____________

4) (15 pts) The "node parent difference" of a node N in a binary search tree storing integers is the absolute value of the difference between the value stored at N and at the parent node of N. The "node parent difference" of the root node of a binary search tree is defined as 0. Add a method to the BinTreeNode class that returns the maximum "node parent difference" of any node in the tree rooted at the current BinTreeNode object. (Note: The analogous method in the BinTree class and the method prototype for the BinTreeNode class has been provided below.)

Method from BinTree class
public int MaxPDiff() {

     if (root == null || ((root.left == null) && (root.right == null)))

          return 0;

     else

          return root.MaxPDiff();

}

Method you can use from BinTreeNode class
public static int max(int a, int b, int c, int d) {

     if ((a > b) && (a > c) && (a > d))

          return a;

     else if ((b > a) && (b > c) && (b > d))

          return b;

     else if ((c > a) && (c > b) && (c > d))

          return c;

     else 

          return d;

}

Method to add to the BinTreeNode class

 public int MaxPDiff() {

}

5) (5 pts) What is the output of the method call x.someMethod(9)? (x is the BinTreeNode depicted below.)

    public int someMethod(int k) {

      if (k > size() || k < 1)

        return -1;

      int x = 0;

      if (left != null) 

        x = left.size();

      if (k <= x)

        return left.someMethod(k);

      else if (k - x == 1)

        return data;

      else

        return right.someMethod(k-x-1);

    }





     x(10





          /    \





        5
    15





      /   \        \






    2    7        20





  /      /
\       /  \





1      6
9   18  35

_____________

6) (5 pts) What does the call treenode.someMethod(size()-1) return for any valid BinTreeNode variable treenode?

_________________________________________________________________

7) (6 pts) Consider calling x.insert(17), using x defined in question 5. What two lines of code in the insert method in the BinTreeNode class never get executed during this call? 

_________________________

_________________________

8) (10 pts)  Correct the searchNode method of the BinTreeNode class below.  You may either list each change needed to be made to what is written or rewrite the entire method correctly below.

        // If a node in the subtree rooted at the current object contains

    // x, then a reference to that node is returned. Otherwise, null

    // is returned.

    public BinTreeNode searchNode(int x) {

      if (x == data)

        return this;

      if (x < data)

        return left.searchNode(x);

      else

        return right.searchNode(x);

    }

9) (14 pts) Given an array of integers X, define the function Ave(X, k) to be the average of the values X[0], X[1], X[2], ..., X[k]. Define the function MaxAve(X) to be the maximum of the values Ave(X, 0), Ave(X, 1), ..., Ave(X, X.length-1). Write a method that returns this maximum value. You will only get full credit if your method runs in O(n) time, where n is the size of the array. (Partial credit will be given for an O(n2) algorithm.

public static double MaxAve(int[] X) {

}

10) (1 pt) In what city is University of California at Los Angeles located? ____________   

Please label any work you would like graded on this page clearly.

