HONG KONG UNIVERSITY OF SCIENCE & TECHNOLOGY

COMP 201: Java Programming 

Spring 2005

Midterm Examination

  March 30, LTG

Student Name: 

               
                      Email Address:    

 

Student Number: 



                    Lab Section/TA Name:


Instructions:

1. This is a close-book, close-note examination.

2. Check that you have all 15 pages (including this cover page).

1. Answer all questions in the space provided. Rough work should be done on the back pages.

2. Don’t use pencils. 

	Question
	Score  / full score

	1
	      /30

	2
	     /32

	3
	    /5

	4
	   /15

	5
	  /18

	Total 
	   /100


Question 1(30 marks total, 3 marks for each question )

a )    How can you initialize an array of two characters to 'a' and 'b'? Select one correct answer.
a. char[] charArray = new char[2]; charArray = {'a', 'b'};
b. char[2] charArray = {'a', 'b'};
c. char[] charArray = {'a', 'b'};
d. None of the above.

Answer:________C_________________________________________________

b) Given the following class definition:

1. public class DerivedDemo extends Demo{

2.   int M, N, L ;

3.   public DerivedDemo( int x, int y ){

4.     M = x ; N = y ;

5.   }

6.   public DerivedDemo( int x ){

7.     super( x );

8.   }

9. }

Which of the following constructor signatures MUST exist in the Demo class for DerivedDemo to compile correctly? Select all which are correct.

a) public Demo( int a, int b )

b) public Demo( int c )

c) public Demo( )

Answer:_________B,C________________________________________________Bottom of Form

c) Here is the class hierarchy showing the ActionEvent family tree:

java.lang.Object

  |--- java.util.EventObject

         |---java.awt.AWTEvent

               |---- java.awt.event.ActionEvent

Suppose we have the following code to count events and save the most recent event. 

1. int evtCt = 0 ;

2. AWTEvent lastE ;

3. public void saveEvent( AWTEvent evt ){

4.   lastE = evt ;

5.   evtCt++ ;

6. }

Which of the following calls of saveEvent would run without causing an exception. Select all which are correct.

a) call with an AWTEvent object reference

b) call with an ActionEvent object reference

c) call with an EventObject object reference

d) call with null value

Answer:_____________A,B,D____________________________________________

d) Once created, some Java objects are "immutable", meaning they can not have their contents changed. Which of the following classes produce immutable objects? Select all which are correct.

a) java.lang.Double

b) java.lang.StringBuilder

c) java.lang.Boolean

d) java.lang.Math

Answer:______________A,C___________________________________________

e) In the following code for a class in which methodA has an inner class.

 1. public class Base {

 2.   private static final int ID = 3 ;

 3.   private String name ;

 4.   public void methodA( final int nn ){

 5.     int serialN = 11 ;

 6.     class inner {

 7.       void showResult(){

 8.            System.out.println("Rslt= " + XX );

 9.       }

10.     } // end class inner

11.     new inner().showResult();

12.   } // end methodA

13. }

Which variables would the statement in line 8 be able to use in place of XX? Check all which apply. Select all which are correct.

a) the int ID in line 2

b) the String name in line 3

c) the int nn in line 4

d) the int serialN in line 5

Answer:_____________A,B,C____________________________________________

f) Given the following, 
 
interface Base {



boolean m1();
               byte m2(short s);}

  Which of the following code will compile? Select all correct answers.

A. interface Base2 implements Base {}

B. abstract class Class2 extends Base {
public boolean m1(){return true;}}

C. abstract class Class2 implements Base {}

D. abstract class Class2 implements Base {
 public boolean m1(){return (7>4);}}

E. class Class2 implements Base {
boolean m1(){return false;}
byte m2(short s){return 42;}}

Answer:____________C,D_____________________________________________

g) Here is the hierarchy of Exceptions related to array index errors.

 Exception

    +-- RuntimeException

           +-- IndexOutOfBoundsException

                  +-- ArrayIndexOutOfBoundsException

                  +-- StringIndexOutOfBoundsException

Suppose you had a method X which could throw both array index and string index exceptions. Assuming that X does not have any try - catch statements, which of the following statements are correct? Select all which are correct.

a) The declaration for X must include "throws ArrayIndexOutOfBoundsException, StringIndexOutOfBoundsException".

b) If a method calling X catches IndexOutOfBoundsException, both array and string index exceptions will be caught.

c) If the declaration for X includes "throws IndexOutOfBoundsException", any calling method must use a try - catch block.

d) The declaration for X does not have to mention exceptions.

Answer:____________B,D_____________________________________________

h) Which statement is true about a non-static inner class?  Select one correct answer.

a) It must implement an interface. 

b) It is accessible from any other class. 

c) It can only be instantiated in the enclosing class. 

d) It must be final if it is declared in a method scope. 

e) It can access private instance variables in the enclosing object.

Answer:_______________E__________________________________________

i) Trying to compile the following source code produces a compiler error message to the effect that the variable tmp may not have been initialized.

1. class Demo{
2.   String msg = "Type is " ;

3.   public void showType( int n ) {

4.    String tmp ;

5.    if( n > 0 ) tmp = "positive";

6.    System.out.println( msg + tmp );

7.  }

8. }

Which of the following line revisions would eliminate this error? Select all that apply. 

a) 4. String tmp = null ;

b) 4. String tmp = "" ;

c) Insert line 6. else tmp = "not positive" ;

d) Remove line 4 and insert a new line after 2 so that tmp becomes a member variable instead of a local variable in showType as follows:
3. String tmp ;

Answer:______________A,B,C,D___________________________________________


j) FileInputStream fis = new FileInputStream("test.dat"); Select one correct answer.

a) It creates a new file named test.dat if it does not exist and opens the file so you can write to it.

b) It creates a new file named test.dat if it does not exist and opens the file so you can write to it and read from it.

c)  It creates a new file named test.dat regardless of whether it exists or not and opens the file so you can write to it.

d)  It creates a new file named test.dat regardless of whether it exists or not and opens the file so you can write to it and read from it.

e) None of the above is correct.

Answer:________________E_________________________________________

Question 2( 32 marks total):  

1. ( 5 marks) What gets displayed on the screen when the following program is compiled and run? 

class P {

  static void printS1()

    {System.out.print("P.printS1 ");}

  void printS2() 

    {System.out.print("P.printS2 ");}

  void printS1S2()

    {printS1();printS2();}

}

public class Q extends P {

  static void printS1(){System.out.print("Q.printS1 ");}

  void printS2(){System.out.print("Q.printS2 ");}

  public static void main(String[] args) {

    new Q().printS1S2();

}}

Answer:_________________P.printS1 Q.printS2__________________________________

2. ( 5 marks) What gets displayed on the screen when the following program is compiled and run? 

class R {

  private void printS1()

         {System.out.print("R.printS1 ");}

  protected void printS2() 
         {System.out.print("R.printS2 ");}

  protected void printS1S2()

         {printS1();printS2();}

}

class S extends R {

  private void printS1()

              {System.out.print("S.printS1 ");}

  protected void printS2()

              {System.out.print("S.printS2 ");}

  public static void main(String[] args) {

    new S().printS1S2();

}}

Answer:___________R.printS1 S.printS2________________________________________

3. ( 5 marks) What gets displayed on the screen when the following program is compiled and run? 


class C {

  void printS1() {System.out.print("C.printS1 ");}

  static void printS2() 
                {System.out.print("C.printS2 ");}

}

class D extends C {

  void printS1(){System.out.print("D.printS1 ");}

  void printS2() {System.out.print("D.printS2 ");}

  public static void main (String args[]) {

    C c = new D(); c.printS1(); c.printS2();

}}

Answer:____Compile error “printS2() int D cannot override printS2() in C; overridden method is static___

 4. (4 marks) What gets displayed on the screen when the following program is compiled and run? 

class A {

        void m1() {System.out.print("A");}}

class B extends A {

        void m1(){System.out.print("B");}}

class C extends B {

        void m1() {System.out.print("C");}}

class D extends C {

  void m1() {System.out.print("D");}

  void m2() {

     m1();

    ((C)this).m1();  

    ((B)this).m1();  

    ((A)this).m1();  

  }

  public static void main (String[] args) {

    new D().m2();  

}}

Answer:_________DDDD________________________________________________
5.  ( 7 marks) What gets displayed on the screen when the following program is compiled and run? 

public class Question54 {


static int i;


int j;


static {



System.out.print("("+i+")");



i=3;



System.out.print("("+i+")");


}


{



System.out.print("("+i+","+j+")");



j=2;



System.out.print("("+i+","+j+")");


}


Question54(){



System.out.print("("+i+","+j+")");


}


public static void main(String[] args) {



System.out.print("("+i+")");



Question54 q54 = new Question54();



System.out.print("("+q54.i+","+q54.j+")");


}

}

Answer:_________(0)(3)(3)(3,0)(3,2)(3,2)(3,2)_________________________________

6. ( 6 marks) What gets displayed on the screen when the following program is compiled and run? 


class A {

  private static int counter;

  public static int getCounter()

                        {return counter++;}

  private static int innerCounter;

  public static int getInnerCounter()

                         {return innerCounter++;}

  private String name;

   A() {name = "A" + getCounter();}

   class B {

    private String name;

    B() {

      name = "B" + getInnerCounter();

      System.out.print(A.this.name + name);  

    }}

     void m1() {new A().new B();}   

     void m2() {this.new B();}      

     void m3() {new B();}           

     public static void main(String[] args) {

         A a1 = new A();

         a1.m1(); a1.m2(); a1.m3();

}}

Answer:_______A1B0A0B1A0B2__________________________________________

Question 3( 5 marks total):  

While writing and compiling his code:

01
import java.io.*;

02

03
public class ExceptionTest {

04


05

public static void main(String[] args) {

06



07


ExceptionTest et = new ExceptionTest();

08



09


et.throwFunction();

10



11

}

12

13

public void throwFunction() throws IOException {

14



15


throw new IOException();

16



17

}

18


19
}

The student receives the following compilation error:

ExceptionTest.java:09: unreported exception java.io.IOException; must be caught or declared to be thrown et.throwFunction();

Which of the following solution(s) he could use so that the program compiles without errors?

1. Replace line 05 with:

public static void main(String[] args) throws IOException {

2. Replace line 09 with:

try { et.throwFunction(); } catch (IOException e) {};

3. Replace line 09 with:

try { et.throwFunction(); } catch (IOException e) { throw new IOException(); };

4. Replace line 09 with:

try { et.throwFunction(); } finally { };

Answer: ____1,2_________________________________________________

Question 4 (15 marks)

The following code segment implements a class representing homework solution. All (member or non-member) variables are shown while all methods are omitted.

class HomeworkSol implements Cloneable

{


// all variables:


final private Date

releaseDate;


private Date


deadline;


private int



score;


private String


studentName;


private ArrayList<String>
answers;


private ArrayList<Date>

modifyTime;


static private String

courseCode;


... // all other methods and constructors are omitted

}

Your job is to implement the clone method which makes a deep copy of the HomeworkSol object . Please note that mark will be deducted for any redundancy or inefficient code. (Hint: A Sting object is immutable while a Data object is mutable.)

Solution:


public HomeworkSol clone() throws CloneNotSupportedException


{



// call Object.clone()



HomeworkSol cloned = (HomeworkSol)super.clone(); 



// clone mutable and non-final fields



cloned.deadline = (Date)deadline.clone();



cloned.answers = (ArrayList<String>)answers.clone();



cloned.modifyTime = new ArrayList<Date>();



for (Date d:modifyTime) cloned.modifyTime.add((Date)d.clone());



return cloned;


}

Question 5 (18 marks)

The following code segment implements a class for bundles of products. Each bundle consists of two components, product A and B. Another auxiliary product is required to produce product B and is disposed afterwards. 

import java.io.*;

class ProductBundle {


private ProductA productA;


private ProductB productB;


private class AuxiliaryProduct {



public void produce() {




System.out.println("Producing the auxiliary product...");



}


}


private class ProductB {



public void produce(AuxiliaryProduct auxiliaryProduct) {




auxiliaryProduct.produce();




System.out.println("Producing product B using the \ 
                                                  auxiliary product...");



}


}


public ProductBundle() {



productA = new ProductA();



productB = new ProductB();


}


public void produce() {



productA.produce();



AuxiliaryProduct auxiliaryProduct = new AuxiliaryProduct();



productB.produce(auxiliaryProduct);


}

}

class ProductA {


public void produce() {



System.out.println("Producing product A...");


}

}

a)  (5 marks) What changes to the code above are NECESSARY  to make the objects of the class ProductBundle serializable?

Solution:


class ProductBundle implements Serializable


private class ProductB implements Serializable


class ProductA implements Serializable

b) (13 marks) Implement the member method

public void store(String filename)


which stores this bundle of products to the file with the specified filename “out.txt”. You are supposed to handle the exceptions by printing some error messages.

Solution:


public void store(String filename) {



try {

   


ObjectOutputStream oos = new ObjectOutputStream(new FileOutputStream(filename));

   


oos.writeObject(this);

   


oos.close();



}



catch (FileNotFoundException fnfe) {




fnfe.printStackTrace();



}



catch (IOException ioe) {




ioe.printStackTrace();



}


}
 

Classes, interfaces, and methods that you might need

· public class BufferedReader extends Reader

· public BufferedReader(Reader in)

· public void close()  throws IOException

· public String readLine() throws IOException

· public class InputStreamReader  extends Reader
· An InputStreamReader is a bridge from byte streams to character streams

· public class FileInputStream extends InputStream
· public FileInputStream(String name) throws FileNotFoundException
· public class FileOutputStream extends OutputStream
· public FileOutputStream(String name) throws FileNotFoundException
· public class FileWriter extends OutputStreamWriter

· public FileWriter(File file) throws IOException

· public class PrintWriter extends Writer

· public PrintWriter(OutputStream out)

· void println(Object x) Print an Object and then terminate the line.

· void println(String x) Print a String and then terminate the line.

· public void close()Close the stream.


· public class ObjectOutputStream

· public final void writeObject(Object obj) throws IOException


· public class ObjectInputStream extends InputStream
· public final Object readObject()  throws IOException, ClassNotFoundException


