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True Or False (9 points)

Clearly circle either T for true or F for false in the following true/false questions.

T     F     1.
When a class A extends another class B, we say that B is the superclass of A.


T     F     2.
Classes that do not have an extends clause have no parent class.


T     F     3.
If you do not specify any constructors for a class, then a zero-argument constructor is provided for you.


T     F     4.
If the first line of a subclass constructor is not a superclass constructor call (or a call to another subclass constructor), then the compiler places a call to the zero-argument constructor of the superclass.


T     F     5.
Another way of stating that two classes are related by inheritance is to say that the two classes have a has_a relationship.


T     F     6.
If T2 is a subtype of T1, then T2[] is a subtype of T1[].


T     F     7.
Classes declared as final can only be subclassed by exactly one class.


T     F     8.
Unchecked exceptions are checked at compile time.


T     F     9.
Readers and Writers are the superclasses of all byte streams.

Fill In The Blank (11 points)

Fill in the blanks with the correct words or phrases.

1.
The reserved word _extends_______ denotes an inheritance relationship between two classes.

2.
The reserved word _implements____ denotes that a class will provide implementations for all the methods contained in the given interface.

3.
The _instanceof____ operator returns true if the given expression is an instance of the given class.

4.
All methods declared as _final_________ cannot be overridden by subclasses.

5.
Method _overloading___ is when you declare multiple methods with the same name but different signatures.

6.
If a method does not catch a checked exception, the method must declare that it _throws________ that exception.

7.
Programs can throw exceptions explicitly by using the _throw_________ reserved word.

8.
The class _InputStreamReader_ was used in your programs to “wrap” System.in.  (It is a bridge from byte streams to character streams).

9.
A _map___________ is a collection that associates keys with values.

10.
In order to store primitives in collections, we must use _wrapper_______ classes.

11.
A collections framework contains 3 things:  interfaces, implementations, and _algorithms____.

Short Answer (18 points)

1.
(4 points) Consider the following two classes:


Indicate what variables (w, x, y, and z) will be successfully accessed in the class C.

Answer:  w, y

2.
(4 points) Number the lines in the following classes based on their order of execution assuming that the C2 constructor is called.


3.
(2 points) Draw the class hierarchy indicated by the following code.  Use UML arrow notation.







Hierarchy:







4.
(3 points) Fill in the line in the m method of the E class.  The line should call the superclass version of the m method with the x parameter.


5.
(3 points) Given that a call to the method parseInt of the Integer class can throw a NumberFormatException, wrap the following code in a try-catch.  If a NumberFormatException is caught, print “There was a problem.” to the screen.


6.
(2 points) Complete the following code segment that uses Iterators.  The code should iterate over the collection and print out each element.


Trace Code (16 points)

Next to each line with blanks, specify the output that line creates.  Each line produces two strings; therefore two blanks per line are provided.

class A {

  public void f(A o) { System.out.print("A-f"); o.m(); }

  public void h(A o) { System.out.print("A-h"); o.m(); }

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

}

class B extends A {

  public void f(A o) { System.out.print("B-f"); o.m(); }

  public void h(B o) { System.out.print("B-h"); o.m(); }

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

}

class C extends B {

  public void h(C o) { System.out.print("C-h"); o.m(); }

}

public class Test {

  public static void main(String[] args) {

    A w = new A();

    B x = new B();

    A y = x;

    C z = new C();

    z.h(z);


C-h


B-m

    w.f(x);


A-f


B-m

    x.h(w);


A-h


A-m

    x.h(z);


B-h


B-m

    y.h(y);


A-h


B-m

    x.f(z);


B-f


B-m

    z.h(w);


A-h


A-m

    y.f(y);


B-f


B-m

  }

}

Write Code (11 points)

In this section, you will create classes related to a transportation service (i.e. taxicabs, ferryboats, etc).

interface FleetVehicle {

  int getPassengerCapacity();

  float fee(float distance);

}

a)
Create an abstract class called AbstractFleetVehicle that implements FleetVehicle.  Provide a constructor and implementations for getPassengerCapacity and fee in AbstractFleetVehicle.  Specifically,

· AbstractFleetVehicle class should be accessible to all classes.

· AbstractFleetVehicle should declare an integer variable that maintains the passenger capacity of this vehicle.  It should be accessible only to this class.

· AbstractFleetVehicle should provide one constructor that has an integer parameter representing the passenger capacity of this vehicle.  The constructor should use this parameter to initialize its variable that maintains the passenger capacity of this vehicle.

· AbstractFleetVehicle should provide an implementation for getPassengerCapacity.  It simply returns the value of the variable that maintains the passenger capacity of this vehicle.

· AbstractFleetVehicle should declare a constant float variable that represents the base fee charged by all AbstractFleetVehicles regardless of distance traveled.  This variable should be accessible only to this class.  This variable should be initialized to 5.

· AbstractFleetVehicle should provide an implementation for fee.  It simply returns the value of the constant variable that represents the base fee charged by all AbstractFleetVehicles.  Note:  fee’s distance parameter is not used.

public abstract class AbstractFleetVehicle implements FleetVehicle {

  private int passengerCapacity;

  private final float BASE_FEE = 5;

  public AbstractFleetVehicle(int passengerCapacity) {

    this.passengerCapacity = passengerCapacity;

  }

  public int getPassengerCapacity() {

    return passengerCapacity;

  }

  public float fee(float distance) {

    return BASE_FEE;

  }

}

Write Code (11 points)

b)
Create a class called Taxicab that is a subclass of AbstractFleetVehicle.  Provide a constructor and override the fee method.  Specifically,

· Taxicab class should be accessible to all classes.

· Taxicab should declare a float variable that represents the rate per unit of distance charged by this Taxicab.  This variable should be accessible only to this class.

· Taxicab should provide one constructor that has an integer parameter representing the passenger capacity of this vehicle and a float parameter representing the rate per unit of distance charged by this Taxicab.  The constructor should reuse the constructor of AbstractFleetVehicle.  The constructor should use the rate per unit of distance parameter to initialize its variable that represents the rate per unit of distance charged by this Taxicab.

· Taxicab should provide an implementation for fee (an override).  It should reuse the fee method of AbstractFleetVehicle and to that value add the product of the rate per unit of distance and the distance parameter of the fee method.

public class Taxicab extends AbstractFleetVehicle {

  private float rate;

  public Taxicab(int passengerCapacity, float rate) {

    super(passengerCapacity);

    this.rate = rate;

  }

  public float fee(float distance) {

    return super.fee(distance) + (rate * distance);

  }

}

Compile Error (9 points)

At each blank, indicate whether the line will result in a compilation error or not.  State “error” for lines that will result in a compilation error and “OK” for lines that will not result in a compilation error.

interface I {}

class C {}

class C1 extends C {}

class C2 extends C implements I {}

class C3 extends C2 {}

public class Test {

  public static void main(String[] args) {

    Object a;

    C3 b = new C3();

    C1 c= new C1();

    a = b;






OK

    b = c;






error

    C2 d = new C2();

    C e = new C();

    d = e;






error

    e = d;






OK

    C2 f = (C2) b;




OK

    f = (C1) b;





error
    I g = new C2();




OK

    I h = new C1();




error

    I j = new C3();




OK

  }

}
package mymidterm2.other;





import mymidterm2.A;





public class C extends A {


  public C() {


    w = 1;


    x = 2;


    y = 3;


    z = 4;


  }


}








package mymidterm2;





public class A {


  public int w;


  float x;


  protected double y;


  private long z;


}








class C1 {


  private int x = 1;		__1__





  public C1() {


    x = 4;				__2__


  }


}





class C2 extends C1 {


  private int y = 2;		__3__





  public C2() {


    y = 5;				__4__


  }


}





class C1 {}


class C2 extends C1 {}


class C3 extends C1{}


class C4 extends C1 {}


class C5 extends C3 {}


class C6 extends C5 {}


class C7 extends C5 {}





class D {


  public void m(int x) {}


}





class E extends D {


  int y;


  public void m(int x) {





    	super.m(x);  





    y = 4


  }


}





try {





  int x = Integer.parseInt(someString);





}





catch (NumberFormatException e) {





	System.out.println(“There was a problem.”);





}





Collection c;


...


Iterator iter = c.iterator();





while (		iter.hasNext()		) {





  System.out.println(		iter.next()		);





}





C1





C2





C3





C4





C5





C6





C7
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