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A. Serkan BAYRAKTAR Questions

Q1)

What does the following program segment do?

double [ ][ ] array = new double[6][6];

for(int k = 0; k < 5; ++k)




for(int m = 0; m < 5; ++m){



if(k == m)




array[k][m] = 1;



else




array[k][m] = 0;



}

Answer:

The code segment creates a matrix with 6 rows and 6 columns.  Then, using a nested for loops it sets the diagonal of the matrix to 1, and zero elsewhere.  Note:  diagonal of a square matrix is defined as cells whose row and column numbers are the same.

Q2)

How kind of misuse of Vector class introduces inefficiency to your program.  Explain the causes and solutions of possible inefficiencies.  

Answer:

Vector class is implemented using arrays.  When, we insert a new element into a vector, all nodes succeeding newly added node are moved into a new location.  This process introduces an overhead.  Moreover, when a vector is created an array with a moderate size is created by the Vector class.  When the size of the array is not enough another array with larger size is created and all the values are copied into this new array.  This operation is another source of inefficiency.  Shortly, changing vector size significantly and inserting new elements to lower indexes introduces inefficiency.  

Q3)

Assume that you have a sorted array storing numerical values.  You are to find a key value, if it exists.  Give a pseudo code for an efficient search algorithm.  Note that searching the key value linearly is not the most efficient method in this case.

Answer: Use binary search.  (Search the web for its definition.)

Q4)

What would be the output of the following code segment?

int [ ] a = new int[2];

int [ ]b = new int[4];

for(int k = 0; k < a.length; ++k)


a[k] = k + 2;

for(int k = 0; k < b.length; ++k)


b[k] = 2 * k;

b = a;

System.out.println(b[2]);

Answer:

The output will be ArrayIndexOutOfBoundException since b is now refer to an array with only 2 elements.

Q5)

What is/are the difference/s (if any exists) between following code segments?

a)

…..

int [ ]array = new int[4];

setValue(array);

…

public static void setValue(int a[ ]){


a[0] = 4;

}

b)

…..

int [ ]array = new int[4];

setValue(array[0]);

…

public static void setValue(int a){


a= 4;

}

Answer:

At the first code segment, we pass the address of the memory where the array is stored to the method.  Thus, when the method modifies the array a, it actually modifies the array that resides in that memory space.  The value of array[0] is now 4.  In the second case, the value of the array[0] is copied into a new variable and that new variable is, then, set to a new value.  Thus, the value of array[0] remains unchanged.

B. Dilek Demirel Questions

Question 1:

What is the output of the following program at the given lines?

public class Midterm1 {

public static void main(String args[]) { 

MT a, b, c;

a = new MT(1, 2);

b = new MT(3, 4);

c = a;

c.swap();

System.out.println(a + " " + b + " " + c); // line A

a = b;

b = c;

b.x = 42;

System.out.println(a + " " + b + " " + c); // line B

a = new MT(2, 3);

b = a.copy();

c = a;

c.swap();

System.out.println(a + " " + b + " " + c); // line C

assign(a, a);

System.out.println(a); // line D

} // end main

public static void assign(MT m1, MT m2) {

m1.x = 2 * m2.x;

m1.y = 3 * m2.x;

} // end add

} // end Midterm1

public class MT {

public int x;

public int y;

public MT(int a, int b) {

x = a;

y = b;

} // end constructor

public void swap() {

int temp = x;

x = y;

y = temp;

} // end swap

public String toString() {

return "(" + x + "," + y + ")";

} // end toString

public MT copy() {

MT result = new MT(x, y);

return result;

} // end copy

} // end MT

Answer 1:

Output at line A: (2,1) (3,4) (2,1) 

Output at line B: (3,4) (42,1) (42,1) 

Output at line C: (3,2) (2,3) (3,2) 

Output at line D: (6,18) 

Question 2 :

What might cause a NullPointerException, give an example

Answer 2: 

Trying to use an object that is declared but not created by the new operator. 

Myobject obj;

System.out.println(obj.getName());

Question 3: 

What is the difference between a class and an object? 

Answer3:

A class provides the "blueprint" that specifies what type data and functions will be in each object of that class.

An object is a particular instance of the class and each object has its own values for its data.

For example, if there is a class "Person" that contained personal data such as name, address, phone number, etc., then a particular object of class person would hold data about one individual

Question 4

How are multiple constructor in the same class distinguished? 

Answer 4:

they are distinguished by looking at the parameters they take in the method header

Question & Answer 5:

Answers are written in bold within the code

This problem concerns storing data about the population of various countries. The data for a single country is stored in an object belonging to a class called CountryData. The data for all the countries is stored in a class called Atlas. This class uses a "partially full array" to hold the data. The problem is to complete the definition of the instance methods addCountry, getPopulation, and getTotalPopulation in the class Atlas. 

   public class CountryData {  // stores data about one country

        String name;     // the name of the country

        int population=0;  // the population of the country

        CountryData(String theName, int thePopulation) {

          name = theName;

          population = thePopulation;

        }

    }// end of class CountryData

    public class Atlas { // stores data about an array of countries

       private CountryData[] data;  // data for countries

       private int countryCount; // number of countries in the data array

       public Atlas( )

       {


data = new CountryData[200];


countryCount= 0;

        }

       public void addCountry(String theName, int thePopulation) {

             // add data for a new country to the end of the data array

          // Fill in the definition of addCountry!

data[countryCount] = new CountryData(theName, the Population);


countryCount = countryCount +1;

       } // end of addCountry() method

       public int getPopulation(String countryName) {

            // Find the country named "countryName" in the array, and return

            // the population of that country.  (If the country does not exist

            // in the array, then a value of -1 should be returned.)

          // Fill in the definition of getPopulation!

for(int i=0; I<countyCount; i++){



if(data[i].name == countryName)




return  data[i].population;


}             


return –1;

       } // end of getPopulation() 

       public int getTotalPopulation() {

           // return the total population of all the countries in the array

          // Fill in the definition of getTotalPopulation!

Int totalPopulation =0;


for(int i=0; I<countyCount; i++){



totalPopulation = total Population + data[i].population;


}             


return totalPopulation;

       } //end of getTotalPopulation() method

    } // end of class Atlas

Question & Answer 7:

Given this piece of code, answer the following questions

public int hypots(int side1, int side2)

{

    int h;

    h = side1*side1 + side2*side2;

    return h;

}

1. What is the return type of the method? 

int

2. List any local variables the method has. 

h

3. Write a statement that invokes the method with the values 3 and 4. Store the value returned in a variable. 

int result = hypots(3,4);

4. What is the value returned? 

25

5. Define formal and actual arguments (parameters).

· Formal arguments are used in the method header line (side1, side2).

· Actual arguments are used in method call (3 and 4 in the above example).

C. Aykut UNAL Questions

1. Complete the Person class given below.

/*  


* This class minimally describes a person

*/

import Keyboard;

public class Person

{


//Instance Variables


private String name;


private int age;  
// in years


private double weight;  // in Kgs


// Prompt user to enter the name, age, and weight of the person


public void readPersonInfo()


{


}


//print the person info to screen


public void printInfo()


{


}


// person mutator: sets all fields


public void set(String newName, int newAge, double newWeight)


{


}


// get methods


public String getName()


{


}


public int getAge()


{


}


public double getWeight()


{


}


/*********************************************************


*Returns the growth rate (In Kgs/Yr) of the person


*Unless age is zero or negative, then it returns zero


*********************************************************/


public double getGrowthRate()


{


}

}//class person

=======================================================================

SOLUTION

/*  


* This class minimally describes a person

*/

import Keyboard;

public class Person

{


//Instance Variables


private String name;


private int age;  

// in years


private double weight;  // in Kgs


// Prompt user to enter the name, age, and weight of the person


public void readPersonInfo()


{



System.out.print("What is the person's name?   "); 



name = Keyboard.readString();



do



{




System.out.print("What is " + name + "'s age?  "); 




age = Keyboard.readInt();



}



while(age <= 0);



do



{




System.out.print("Enter weight (in Lbs.):  ");




weight = Keyboard.readDouble(); 



}



while(weight <= 0);


}


//print the person info to screen


public void printInfo()


{



System.out.println("Name = " + name);



System.out.println("Age = " + age);



System.out.println("Weight = " + weight + " Lbs.");


}


// person mutator: sets all fields


public void set(String newName, int newAge, double newWeight)


{



name = newName;



if (newAge >= 0)




age = newAge;



else




System.out.println("Invalid age");



if (newWeight >= 0)




weight = newWeight;



else




System.out.println("Invalid weight.");


}


// get methods


public String getName()


{



return name;


}


public int getAge()


{



return age;


}


public double getWeight()


{



return weight;


}


/*********************************************************


*Returns the growth rate (In Kgs/Yr) of the person


*Unless age is zero or negative, then it returns zero


*********************************************************/


public double getGrowthRate()


{



if (age > 0)




return weight/age;



else




return 0;


}

}//class person

=======================================================================

=======================================================================

=======================================================================

2.  Write a driver class that creates 2 person objects and invokes all methods given in Person class.

=======================================================================

SOLUTION

/**********************************************


*Demonstrates the use of Person Class. 

**********************************************/

public class PersonDemo

{


public static void main(String[] args)


{



Person p1 = new Person();



Person p2 = new Person();



System.out.println("Enter data on the Person One:");



p1.readPersonInfo();



p1.printInfo(); 



System.out.println("The growth rate of "





+ p1.getName() + " is "





+ p1.getGrowthRate() +" Kgs/Yr.");



p2.set("Joe College", 22, 70);



System.out.println("The Second Person:");



p2.printInfo();



System.out.println("The weight per age of "



 




+ p2.getName() + " is "



 




+ p2.getGrowthRate() +" Lbs/Yr.");


}

}

=======================================================================

=======================================================================

=======================================================================

3. Complete the Grade class given below.

/*  


* This class implemets a course grading based on grading policy

*/

import cs.Keyboard;

class Grades

{


//parallel arrays holding structure of grading categories - must be same length


private final String[]  CATEGORY = {"midterm", "final", "assignments"};


private final int[] WEIGHT = {30, 40, 30};


private final boolean[] ISMULTIPLE ={false, false, true};
//true if the category comprises multiple instances


//parallel arrays holding grade cutoffs & symbols - must be same length


private final double[] CUTOFF =
{93.5, 86.5, 83.5, 71.5, 65.5, 59.5, 0};


private final String[] GRADESYMBOL = 






{"A", "A-", "B+", "C",  "D+",  "D", "See me!"};


// Instance Data - list of averages (0-100) of each category.


private double[] categoryAverage;


//constructor


public Grades()


{



categoryAverage = new double[CATEGORY.length];


}


//read the user-input grades


public void readInput()


{


}


//print the average of each category


public void printOutput()


{


}


//return a string representation of the Grade


public String toString()


{



}


//compute weighted average of categories


public double average()


{


}


//return grade symbol based on average


//return "unknown grade" is apropriate


public String grade()


{


}


// auxilary read methods


// return the average of a single category


private double getSingleAverage()


{


}


//return the average of a multiple category


private double getMultipleAverage()


{


}


//test driver


public static void main(String[] args)


{



Grades g = new Grades();



g.readInput();



g.printOutput();



System.out.println("Average is "+ g.average());



System.out.println("Grade is "+ g.grade());



System.out.println("printing Grades object with toString method:\n"+ g);


}

}//Grades

=======================================================================

SOLUTION

/*  


* This class implemets a course grading based on grading policy

*/

import Keyboard;

class Grades

{


//parallel arrays holding structure of grading categories - must be same length


private final String[]  CATEGORY = {"midterm", "final", "assignments"};


private final int[] WEIGHT = {30, 40, 30};


private final boolean[] ISMULTIPLE ={false, false, true};
//true if the category comprises multiple instances


//parallel arrays holding grade cutoffs & symbols - must be same length


private final double[] CUTOFF =
{93.5, 86.5, 83.5, 71.5, 65.5, 59.5, 0};


private final String[] GRADESYMBOL = 







{"A", "A-", "B+", "C",  "D+",  "D", "See me!"};


// Instance Data - list of averages (0-100) of each category.


private double[] categoryAverage;


//constructor


public Grades()


{



categoryAverage = new double[CATEGORY.length];


}


//read the user-input grades


public void readInput()


{



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



{






System.out.println("For category " + CATEGORY[i] );




if (ISMULTIPLE[i])





categoryAverage[i] = getMultipleAverage();




else





categoryAverage[i] = getSingleAverage();



}


}


//print the average of each category


public void printOutput()


{




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





System.out.println("For category " + CATEGORY[i] +






" average = " + categoryAverage[i]);


}


//return a string representation of the Grade


public String toString()


{




String s = ""; 



//empty string



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




s += "For category " + CATEGORY[i] +





 " average = " + categoryAverage[i] +" ;  " ;



return s;





}


//compute weighted average of categories


public double average()


{



double sum = 0, wtSum = 0;



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



{




sum += 
categoryAverage[i]*WEIGHT[i];




wtSum += WEIGHT[i];



}



return sum/wtSum ;


}


//return grade symbol based on average


public String grade()


{



double ave = average();



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




if(ave >= CUTOFF[i])





return GRADESYMBOL[i];



return "unknown grade";


}


// auxilary read methods


// return the average of a single category


private double getSingleAverage()


{



System.out.print("Enter score --> " );



double score = Keyboard.readDouble();



System.out.print("Enter total points --> " );



double total = Keyboard.readDouble();



System.out.println();



return score/total * 100;


}


//return the average of a multiple category


private double getMultipleAverage()


{



System.out.print("Enter total points of each score--> " );



double total = Keyboard.readDouble();



double sum = 0;



int count = 0;



double score;



do



{




System.out.print("Enter next score or negative to end: " );




score = Keyboard.readDouble();




if(score < 0)





break;




sum += score;




count++;



}



while(score >= 0);



System.out.println();



return ( sum/(count*total) * 100 );


}


//test driver


public static void main(String[] args)


{



Grades g = new Grades();



g.readInput();



g.printOutput();



System.out.println("Average is "+ g.average());



System.out.println("Grade is "+ g.grade());



System.out.println("printing Grades object with toString method:\n"+ g);


}

}//Grades

D. Sinan USSAKLI Questions

// Question: Write a function that merges two arrays keeping the final array sorted. Note: you must do this in linear time.

class final1

{

 public static void main(String[] args)

 {

  int[] one = {3,5,9,20,43,54,94,213,543,660,3003,5043};

  int[] two = {2,3,5,6,30,40,42,43,44,50,603,5000};

  int[] three = merge(one,two);

  System.out.println("Merged array is:");

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

  {

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

  }

  System.out.println();

 }

// public static int[] merge(int[] first, int[] second)

// {

// }

}

/* Answer:

 public static int[] merge(int[] first, int[] second)

 {

  int[] third = new int[first.length + second.length];

  int firsti = 0;

  int secondi = 0;

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

  {

   if ((firsti < first.length) && (secondi < second.length))

   {

    if ( (first[firsti] <= second[secondi]))

    {

     third[i] = first[firsti++];

    }

    else

    {

     third[i] = second[secondi++];

    }

   }

   else if (firsti < first.length)

   {

    third[i] = first[firsti++];

   }

   else

   {

    third[i] = second[secondi++];

   }

  }

  return third;

 }

===================================================

What does the following Compiler Error state:

Exception in thread "main" java.lang.ArrayIndexOutOfBoundsException

        at Circle.Contains(Circle.java:22)

        at Test.main(Test.java:7)

Answer: An array used at Circle class'es Contains function (at line 22), caused "Array Index out of Bounds Exception". The Contains function called from Test class'es main function at line 7. The "Array Index out of Bounds Exception"'s reason is that an indicated array index is pointing to a position which is out of the bounds of the array (e.g. array[-1] or if array's size is 10 array[12]).

===================================================

// fill the methods getCenterDistance, and getMinimumContourDistance.

class final3

{

 public static void main(String[] args)

 {

  Circle one = new Circle(10.0,10.0,5.0);

  Circle two = new Circle(20.0,10.0,4.0);

  System.out.println("Centers distance is " + one.getCenterDistance(two));

  System.out.println("Minimum Contour Distrance is " + one.getMinimumContourDistance(two));

 }

}

class Circle

{

 private double x, y, radius;

 public Circle (double x, double y, double radius)

 {

  this.x = x;

  this.y = y;

  this.radius = radius;

 }

 public double getX()

 {

  return x;

 }

 public double getY()

 {

  return y;

 }

 public double getRadius()

 {

  return radius;

 }

// public double getCenterDistance(Circle anotherCircle)

// {

  // this method returns the distance between this circle and the anotherCircle

  //return Math.sqrt(Math.pow(Math.abs(x-anotherCircle.getX()),2.0)+Math.pow(Math.abs(y-anotherCircle.getY()),2.0));

// }

// public double getMinimumContourDistance(Circle anotherCircle)

// {

  // this method returns the distance between this circle's contour and the anotherCircle's contour.

  // if this or another circle is intersecting or a circle is inside another, this method returns 0.

// }

};

/* Answer:

 public double getCenterDistance(Circle anotherCircle)

 {

  return Math.sqrt(Math.pow(Math.abs(x-anotherCircle.getX()),2.0)+Math.pow(Math.abs(y-anotherCircle.getY()),2.0));

 }

 public double getMinimumContourDistance(Circle anotherCircle)

 {

  double dist = getCenterDistance(anotherCircle) - (radius+anotherCircle.getRadius());

  if (dist <0)

  {

   return 0.0;

  }

  else

   return dist;

 }

 */

===================================================

Q5.  First create an array that contains random int elements whose length is 10, then search the array to find a sub array that is at least 2 elements, and has the highest total value among all the possible other sub arrays.

eg:

If the array is:

-3, 4, 5, -1, 3, -10, 5, -3

The subarray is shown betwen [ and ]

-3, [4, 5, -1, 3], -10, 5, -3

and the value (pos is) 11.



int[] i = new intArray(10);



Random r = new Random();



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



{




array[i] = r.nextInt (10) - 5;



}



int maxsum = 0;



int pos = 0;



int size = 0;



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



{




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




{





int sum = 0;





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





{






sum += array[j+k];





}





if (sum > maxsum)





{






maxsum = sum;






pos = j;






size = i;





}




}



}



System.out.println ("pos:" + pos + " size:" + size);

