

COMP110-001 Final Exam 2/11

COMP 110-001       Spring 2007
Instructor: Christine Xu

Final Exam Date: May 7, 2007

This final exam is worth 17% of your final grade.
Pledge:  I have neither given nor received unauthorized aid on this exam.
Your Name:___________________________
PID: _______________________

1. [1] Write a method header (the very first line of a method) for methods that do each of the following things. Do not write the body of the method, just the header.

a.  A method named doubleValue that takes in an argument of type int and returns twice the argument’s value.
public int doubleValue(int value)
Or:

private int doubleValue(int value)
b.  A method named piCount that takes in an array of doubles and returns the number of elements that are greater than Pi.
public int piCount(double[] array)
Or:

private int piCount(double[] array)

2. [1] Write the code that will declare an array of type int, and then use a loop structure to fill in the array. After your code executes, the array should look as follows:

	0
	2
	4
	6
	8
	10
	12
	14
	16
	18


int [] array = new int[10];
for(i = 0; i < array.length; i++)


array[i] = 2 * i;
3. [1] The following program fragment has almost identical code repeated three times.  Re-structure the program so that the code is instead contained within a method which can be called three times.  [Hint: the method should probably take an array of type int as an input parameter]
/** This program prints out the test score grade average, the homework score grade average and the quiz score grade average */

public static void main(String [] args)

{


//create arrays that contain grades


int [] testScores = {90, 79, 84};


int [] homeworkScores = {95, 90, 100, 80, 70} ;


int [] quizScores = {87, 55, 100, 99};


int sum;


double average;


//find and print out the test score average


sum = 0;


for(int i = 0; i < testScores.length; i++)


{



sum = sum + testScores[i];  

}


average =  sum / testScores.length;


System.out.println( average );


//find and print out the homework score average


sum = 0;


for(int i = 0; i < homeworkScores.length; i++)


{



sum = sum + homeworkScores[i];


}


average = sum / homeworkScores.length;


System.out.println( average );


//find and print out the quiz score average


sum = 0; 


for(int i = 0; i < quizScores.length; i++)


{



sum = sum + quizScores[i];


}


average = sum / quizScores.length;


System.out.println( average );

}
a. Write your method to find and print out a grade average here:

void computeAverage(int[] array)
{


int sum = 0;


for(int i = 0; i < array.length; i++)


{



sum = sum + array [i];


}


int average =  sum / array.length;


System.out.println( average );
}

b. Also write the three method calls here:
computeAverage(testScores);
computeAverage(homeworkScores);

computeAverage(quizScores);

4. [1] Below is a partial definition for the Animal class.  Add a constructor to this class that sets the initial values of the member variables numLegs and weight.  Also add two public accessor methods—getNumLegs and getWeight—that return the values of the private member variables.

class Animal
{
 //private member variables
 private int numLegs;
 private double weight;
 
 //constructor for Animal ADD CODE HERE


 Animal(int nLegs, double w)
 {

 
numLegs = nLegs;


weight = w;

 }
Or:
 Animal()

 {

 
numLegs = 0;


weight = 0;

 }

 //accessor method for numLegs


 int getNumLegs()
 {


return numLegs;

 }
 //accessor method for weight

 double getWeight()

 {


return weight;

 }

 //methods to change values of private member variables
 public void setNumLegs(int n)
 {
   numLegs = n;
 }
 
 public void setWeight(double w)
 {
   weight = w;
 }
}

5. [2] A short Java program is listed below. Two blocks of the program is missing. Your challenge is to match the candidate blocks of code, with the output that you'd see if the blocks were inserted. Not all the lines of output will be used. Draw lines connecting the candidate blocks of code with their matching command-line output.




Candidates:






    Possible output:









6. [2] a. Show the output produced by the following code if they are correctly inserted into a program.
int i1 = 0, i2 = 0;

int[] array1 = {1, 2, 5, 5, 6};

int[] array2 = {2, 3, 4, 7, 10};

int[] array3 = new int[10];

for (int i3 = 0; i3 < 10; i3++) {


if (i1 > 4)



array3[i3] = array2[i2++];


else if (i2 > 4)



array3[i3] = array1[i1++];


else 
{



if (array1[i1] < array2[i2])




array3[i3] = array1[i1++];



else




array3[i3] = array2[i2++];


}

}

for (int i = 0; i < 10; i++)


System.out.print(array3[i] + " ");

array3:
1, 2, 2, 3, 4, 5, 5, 6, 7, 10
b. What's the value of i1, i2 and i3 after the execution of the code?
i1 = 5
i2 = 5

i3 = 10

7. [2] Complete the function definition.  Assume an object of type Employee has methods:

public double getWage(), which returns the wage of the emplyee as a double value;

public boolean isFemale(), which returns true if the employee is female.

Write the function that returns true if the average wage of the female employees is less than 75% of the average wage for the males.  You may assume that in workers there is at least one male and at least one female employee.

public boolean probableBias (Employee[] workers)

{


int numMales = 0, numFemales = 0;


double mWage = 0.0, fWage = 0.0;


for (int j = 0; j < workers.length; j ++)


{



if (workers[j].isFemale())



{




fWage += workers[j].getWage();




numFemales ++;



}



else



{




mWage += workers[j].getWage();




numMales ++;



}


}


return ((fWage/numFemales) < .75*(mWage/numMales));

}

8. [2] Show the output of the following program:
import java.io.*;
class testCard
{
  public static void main(String[] args)
  {
    Card card1 = new Card(1, 1);
    int x = 2, y = 2;

    System.out.println("outside I: " + card1.toString() + " x is " + x + 
" y is: " + y); 


    update(card1, x, y);


    System.out.println("outside II: " + card1.toString() + " x is " + x + 
" y is: " + y); 
  }

  public static void update(Card card1, int  x, int y)
  {
     System.out.println("inside I: " + card1.toString() + " x is " + x + 
" y is: " + y); 
     x = 3; y = 3;
     card1.setFace(x);
     card1.setSuit(y);
     System.out.println("inside II: " + card1.toString + " x is " + x + 
" y is: " + y);  

  } 
}

Given the card class:

public class Card
{
   private int face;
   private int suit;
   

   // initialize the card
   public Card(int f, int s)
   {
     face = f;
     suit = s;
   }


   // return a String that contains a text representation of the card
   public String toString ()
   {
     String cardName = "face: ";
     cardName += face + " suit: " + suit;
     return cardName;
    }    

 
    public void setFace(int f)
    {
      face = f;
    }
    public void setSuit(int s)
    {
      suit = s;
    }
} 


Write your answers here:
outside I: face: 1 suit: 1 x is 2 y is 2
inside I: face: 1 suit: 1 x is 2 y is 2

inside II: face: 3 suit: 3 x is 3 y is 3

outside II: face: 3 suit: 3 x is 2 y is 2

9. [2] Write a method to fill in a 2D array such that all the elements in the upper triangle have value 2, all the elements in the lower triangle have value 1, and all the diagonal elements have value 3. For example:
3   2   2   2   2

1   3   2   2   2

1   1   3   2   2

1   1   1   3   2

1   1   1   1   3
public void initialize2Darray(int[][] 2dArray)
{

for(int i = 0; i < 2dArray.length; i++)


{



for(int j = 0; j < 2dArray[i].length; j++)



{




if(i == j)





2dArray[i][j] = 3;




else if(i < j)





2dArray[i][j] = 1;




else





2dArray[i][j] = 2;



}


}

}

10. [3] Write a method that finds the second largest element in an int array. Assume that there are at least two elements in the array, and that elements in the array have no duplicate values.
[Hint: Use similar strategy as the linear search algorithm.]

int findSecondLargestElement(int[ ] array)
{

int largest = array[0];


int secondLargest = array[1];

if( largest < secondLargest)


{



temp = largest;



largest = secondLargest;



secondLargest = temp;


}

for( int i = 1; i < array.length; i++)


{



if(array[i] > largest)



{




secondLargest = largest;




largest = array[i];



}



else if(array[i] > secondLargest)



{




secondLargest = array[i];



}


}


return secondLargest;

}













repeat 3





repeat 2





repeat 1





index < 7





x < 7





index < 5





x < 9





7  7





25  1





14  1





19  1





9  5





14  7

















public class MixTester


{


	public static void main(String [] args) {


		int count = 0;


		Mix [ ] mArray = new Mix[20];


		int x = 0;


		while(				) {


			mArray[x] = new Mix();


			mArray[x].counter = mArray[x].counter + 1;


			count = count + 1;


			count = count + mArray[x].getIncrement(x);


			x = x + 1;


		}


		System.out.println(count + ″  ″ + mArray[1].counter);


	}


}


public class Mix


{


	public int counter = 0;


	public int getIncrement(int index) 


{


		if(				) {


			Mix mObj = new Mix();


			mObj.counter = mObj.counter +1;


			return 1;


		}


		return 0;


	}


}











