1.

(10 pts) Fill the blanks in the following statements with correct words (or correct phrases).

a) An instance of a class is created using __new_________________ operator.

b) If  an instance method of a class is re-declared with same signature in a sub-slass of that class, this is known as __overriding___________________.

c) If  a method of a class is re-declared with different signature in that class or in a sub-slass of that class, this is known as __overloading__________________.

d) Which implementation of an overridden method will be invoked depends on the actual class of the object referenced by the variable at run time, not the declared type of the variable.  This is known as _polymorphic method invocation ___.

e) We cannot create instances of __abstract___________  classes.

f) All the methods in an __interface______________________ are abstract methods.

g) In the UML diagrams, _association_____ is a relationship that occurs any time that one class is used within another.

h) In the UML diagrams, __aggregation________ is a special kind of association that results when a client class contains one or more instance variables belonging to another type
2. (18 pts) 
i)  
Indicate clearly whether each of the following statements is  true or  false. 

Circle T if the statement in the question is true; or  circle F if the statement in the question is false.
T  /  F    a) An instance of a class is created by using dot  operator.

T  /  F    b) An abstract method is a static method without an implementation

T  /  F    c) If the class A is a sub-class of the class B, an object of the class A will hold a copy of each instance variable declared in the class B.

T  /  F    d) The super class of Object class is Component class.

T  /  F    e) If a class implements an interface, that class must implement all the methods in that interface.

T  /  F    f) Arranging the positions of  components in a container is the job of a layout manager.

T  /  F    g) The UML diagrams is just  intended to describe Java programs.

ii)
Assume that a class is declared as follows.

  

class A extends B implements C { ... }

Indicate clearly whether each of the following statements is  true or  false according to the class definition above. 

Circle T if the statement in the question is true; or  circle F if the statement in the question is false.


T  /  F    a) A  is a sub-class of  B.

T  /  F    b) A  is a sub-class of  C.
T  /  F    c) B  is a sub-class of  C.
T  /  F    d) A implements the interface C.
T  /  F    e) B implements the interface C
T  /  F    f) A  is a sub-type of  B.
T  /  F    g) A  is a sub-type of  C.
T  /  F    h) B  is a sub-type of  C.
3.

(9 pts) What will be the output of the following Java program. 

class A {


public int m1() { return 1; }


public int m2() { return 2; }

}

class B extends A {


public int m1() { return 5; }


public int m2(int a) { return 6; }

}

public class QTest {


public static void main(String[] args) {



A x = new A();



System.out.println("x.m1:"+x.m1()+"  x.m2:"+x.m2());



A y = new B();



System.out.println("y.m1:"+y.m1()+"  y.m2:"+y.m2());



B z = (B) y;



System.out.println("z.m1:"+z.m1()+"  z.m2:"+z.m2());


}

}

Give your answer by filling in the blanks in the following output.

x.m1: ___1_____



x.m2: ___2_____


y.m1: ___5_____



y.m2: ___2_____


z.m1: ___5_____



z.m2: ___2_____



4.

(8 pts) What will be the output of the following Java program? 

class A {


public int x=1;


public int y=2;


public A() { x=3; }


public A(int v) { y=v; }

}

class B extends A {


public int z=4;


public B() { z=5; }


public B(int n) { super(n); }

}

public class QTest {


public static void main(String[] args) {



A a1 = new A();



System.out.println("a1.x: "+a1.x + "  a1.y: "+a1.y);



B b1 = new B();



System.out.println("b1.x: "+b1.x + "  b1.y: "+b1.y + "  b1.z: "+b1.z);



B b2 = new B(6);



System.out.println("b2.x: "+b2.x + "  b2.y: "+b2.y + "  b2.z: "+b2.z);


}

}

Give your answer by filling in the blanks in the following output.

a1.x: ___3_____


a1.y: ___2_____

b1.x: ___3_____


b1.y: ___2_____



b1.z: ___5_____

b2.x: ___1_____


b2.y: ___6_____



b2.z: ___4_____

5. 
(15 pts) What will be the output of the following program?  (Give your answers in the provided spaces)
class T {

  public int val;

  public T a,b;

  public T(int x) { val=x; a=null; b=null; }

  public void m1(T x) { x.a=this;  x.b=b;  if(b!=null) b.a=x;  b=x; }

  public void m2() { if(a!=null) a.b=b;  if(b!=null) b.a=a; }

}

public class Test5 {

  public static void main(String[] args) {

    T n1 = new T(1);

    T n2 = new T(2);

    T n3 = new T(3);

    n1.m1(n3);

    n3.m1(n2);

    System.out.println("Line1:"+ n1.val + " " + n1.b.val + " " + n1.b.b.val);

    System.out.println("Line2:"+ n2.val + " " + n2.a.val + " " + n2.a.a.val);

    System.out.println("Line3:"+ n3.val + " " + n3.a.val + " " + n3.b.val);

    System.out.println("Line4:"+ n3.a.b.val + " " + n3.b.a.val );

    n1.b.m2();

    System.out.println("Line5:"+ n1.b.val + " " + n1.b.a.val);

    System.out.println("Line6:"+ n2.a.val + " " + n2.a.b.val);     

  } 

}

Line1: ___1_____    ___3_____    ____2____

Line2: ___2_____    ___3_____    ____1____

Line3: ___3_____    ___1_____    ____2____

Line4: ___3_____    ___3_____    

Line5: ___2_____    ___1_____    

Line6: ___1_____    ___2_____    
6. 
(15 pts) A point in a two-dimensional space can be represented by two double values. The first value gives the location of that point in x-coordinate, the second value gives its location in y-coordinate. You will declare Point class to represent the points in a two-dimensional space. Your Point class will have two instance variables x and y to indicate the x-coordinate and y-coordinate locations of a Point object. In Point class, you have to declare the following methods:

· The constructor of Point class can be invoked with no-arguments or with two-arguments. If it is invoked with two-arguments, instance variables x and y should be initialized from the given values. If it is invoked with no-arguments, instance variables x and y should be initialized as 0.

· The instance method move  moves the current Point object in the two-dimensional space. It takes two double value as parameters: the first one is the moving distance in x-coordinate; the second one is the moving distance in y-coordinate. The method move does not return any value. 

· The instance method equal checks whether the current Point object is equal to the other Point object which is given as parameter.

Give your answer by completing the following class definition.

public class Point {

  // note that x and y are declared as private

  private double x, y;

  // Constructors

  public Point() {

    x = 0;

    y = 0;

  }

  public Point(double x, double y) {

    this.x = x;

    this.y = y;

  }

  // move method

  public void move(double xIncrement, double yIncrement) {

    x += xIncrement;

    y += yIncrement;

  }

  // equal method

  public boolean equal(Point other) {

    return x == other.x && y == other.y;

  }

7. 
(15 pts) A point in a three-dimensional space can be represented by three double values. The first value gives the location of that point in x-coordinate, the second value gives its location in y-coordinate, and the third value gives its location in z-coordinate. You will declare Point3D class to represent the points in a three-dimensional space. Your Point3D should extend Point class in the question 6. Each Point3D  object represents a point in a three-dimensional space. In your 3Point class will have one new instance variable z to indicate z-coordinate location of Point3D object (x and y will be inherited from Point class). In your Point3D class, you have to re-declare the following methods:

· The constructor of Point3D class can be invoked with no-arguments or with three-arguments. If it is invoked with three-arguments, instance variables x, y and z should be initialized from the given values. If it is invoked with no-arguments, instance variables x, y and z should be initialized as 0.

· The instance method move  moves the current Point3D object in the three-dimensional space. It takes three double value as parameters: the first one is the moving distance in x-coordinate; the second one is the moving distance in y-coordinate, the third one is the moving distance in z-coordinate. The method move does not return any value. 

· The instance method equal checks whether the current Point3D object is equal to the other Point3D object which is given as parameter.

Give your answer by completing the following class definition. 

(Note that x and y in Point class are declared as private variables)

public class Point3D extends Point {
  private double z;

  // Constructors

  public Point3D() {

    super();

    z = 0;

  }

  public Point3D(double x, double y, double z) {

    super(x, y);

    this.z = z;

  }

  // move method

  public void move(double xIncrement, double yIncrement, double zIncrement) {

    super.move(xIncrement, yIncrement);

    z += zIncrement;

  }

  // equal method

  public boolean equal(Point3D other) {

    return super.equal(other) && z == other.z;

  }

8.  
(10 pts) What will be the output of the following program? Give your answer in the partially given output.
class A {

  public A() { System.out.println("A-noarg"); }

  public A(int x) { System.out.println("A-onearg"); } 

  public A(int x, int y) { System.out.println("A-twoarg"); } 

}

class B extends A { 

  public B() { System.out.println("B-noarg"); }

  public B(int x) { this(x,0); System.out.println("B-onearg"); } 

  public B(int x, int y) { super(x); System.out.println("B-twoarg"); }

}

public class T {

  public static void main(String args[]){

    System.out.println("Calling new B()");

    B b1 = new B();

    System.out.println("Calling new B(1)");

    B b2 = new B(1);

    System.out.println("Calling new B(1,2)");

    B b3 = new B(1,2);

  }

}

Output:

Calling new B()

A-noarg

B-noarg

Calling new B(1)

A-onearg

B-twoarg

B-onearg

Calling new B(1,2)

A-onearg

B-twoarg

