Name _____________________________________________________

CS 221 Midterm

March 11, 2009

Queston 1.  10 points. Javadoc.  Supply an appropriate Javadoc header for the following method that calculates the larger of the two roots of the quadratic equation:

ax^2 + bx + c = 0.  Comments in the body of the method are unnecessary.

    public double largerRoot (double a, double b, double c) throws Exception

    {

        double discriminant;

        double root1;

        double root2;

        discriminant = Math.sqrt ( b * b - 4 * a * c );

        if ((discriminant < 0) || (a == 0))

        {

            throw (new Exception("Math Error"));

        }

        root1 = (-b + discriminant) / (2 * a);

        root2 = (-b - discriminant) / (2 * a);

        return Math.max(root1, root2);

    }

Question Two.  25 points.  Generics.

(a) 5 points.  What are generics in Java?

(b) 5 points. Why are generics useful? 

(c) 15 points.  Modify the code below to make the Quark class generic and allow the rest of the program to use the generic class. 
public class Main
{

   public static void main(String[] args)

   {

       Bonzo myBonz1= new Bonzo(6,"bozo");

       Bonzo myBonz2= new Bonzo(5,"boza");

       Quark quarkPot = new Quark();

       System.out.println(quarkPot.quarker(myBonz1, myBonz2).name);

    }

}

public class Bonzo

{

    public int size;

    public String name;

    public Bonzo(int givenSize, String givenName)

    {

        size = givenSize;

        name = givenName;

    }

}

public class Quark

{

   public Bonzo quarker(Bonzo x, Bonzo y)

   {

      if (x.size < y.size)

         return x;

      else

         return y;

   }

Question 3.  15 points.  Statement Counts and Time Complexity.

(a) 5 points.  Explain what the mystery method below does.

(b) 5 points.  Let n be the length of the data array.  What is the worst case statement count of mystery in terms of n?  Explain.

(c) 5 points.  What is the time complexity of the statement count that you derived in part b?  Explain your answer.
 public <T extends Comparable <T>> boolean mystery(T [] data)

    {

        for (int i = 0; i < data.length - 1; i++)

        {

            if (data[i].compareTo(data[i+1]) > 0)

            {

                return false;

            }

        }

                return true;

    }

Question Four.  10 points.  Sorting.

(a) 5 points.  Draw pictures that capture the main high level steps of how selection sort would sort the following data into ascending order: 3 5 1 9 7

(b) 5 points.  Draw pictures that capture the main high level steps of how insertion sort would sort the following data into descending order: mantle berra ruth gehrig ford

Question Five.  20 points.  Sort Implementation.  Look at the following method skeleton for sort.  Finish this method so that it returns a sorted integer array. You must code your own sort implementation, do not use any of the built-in Java sort routines.  The order of the integers in x is unknown, but it is known that x contains at least one element. You can use any sort algorithm you’d like.  Neither import statements nor comments are necessary.
public static int[] sort (int[] array)

{

Question Six.  20 points.  Recursion. 

(a) 5 points.  Explain under what conditions you should use recursion.

(b) 5 points.  Explain the potential pitfalls of recursion.

(c) 10 points.  Write down what the program below will output to the console when run.

public void testRecursivePower()

{


int n = 5;


int x = 2;


int result = -1;


int expectedResult = 32;


result = Recursion.recursivePower(x, n);


System.out.println("RecursivePower returned: " + result);


}

public static int recursivePower(int x, int n)

{


if (n == 0)


{



return 1;


}


else

{


System.out.println("n = " + n);



int result = x * recursivePower(x, n-1);


System.out.println("result = " + result);


return result;

}

}
Extra Credit. 5 points.  What happens if you call recursive power with x=2 and n=Integer.Max_Value?  Why?

Extra Credit. 5 points. What happens if you call recursive power with n=5 and x=Integer.Max_Value/4?  Why?

This page contains no question.  Use it if you need extra space to answer any of the above questions.
