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Exercise 1

1. Compile the Simple class using the javac compiler. How many threads run when
you execute the program? [Hint: Interrupt the program using ctrl+backslash on
Unix or ctrl+break on Windows]

Listing 1: Simple.java

0 class Simple {
1 public static void main(String[] args) {
2 while(true) {}
3 }
4 }
5

2. Read the online Java API documentation and answer these questions:

• What is a deprecated method? Why should we avoid using them?

• Find java.lang.Object; describe the intended purpose of as many of the
methods it provides as you can.

3. Find java.lang.Throwable in the documentation.

• A programmer believes that although the Java compiler says a number of
exceptions might be thrown by one of his methods, no exception will ever
occur in practice. He is a busy chap and gets rid of the compiler’s complaints
by wrapping the code in a try...catch block as below. Describe the problems
that he or others might encounter with this approach.

try {

...

} catch (java.lang.Throwable t) {}
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• Why might Throwable objects implement Serializable?

4. (Harder) Read the documentation for java.lang.Object.finalize(). Write the
contents of the empty method in the program below (without printing either finalize
or constructed yourself!) for four versions of the program so that it prints:

• finalize as many times as constructed

• finalize more often than constructed

• finalize fewer times than constructed

• constructed precisely three times (harder still)

...or explain why such is impossible. It is cheating to change anything other than
the contents of yourMethod()!

Listing 2: Ex1Point4.java

0 class Ex1Point4 {
1 public static void main(String[] args) throws Throwable {
2 A a = new A();
3 for (int x=0;x<5;x++) {
4 try {
5 Ex1Point4 e1p4 = new Ex1Point4(a);
6 } catch (Throwable t) {}
7 }
8 System.gc();
9 }
10
11 Ex1Point4(A a) throws Throwable {
12 a.yourMethod();
13 System.out.println("constructed");
14 }
15
16 protected void finalize() {
17 System.out.println("finalize");
18 }
19
20 static class A {
21 A() {}
22 void yourMethod() throws Throwable {
23 // write your code here
24 }
25 }
26 }
27
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Exercise 2

1. Write concise definitions of object, class, object reference,and type with respect to a
simple example in Java.

2. Is this statement true for Java? “If S is a sub-type of T, then an object of type S
can be used anywhere that an object of type T can be used”. Explain your answer.

3. Read about the instanceof keyword in the online Java documentation and write
a program using it to distinguish between these two classes

class A {}

class B extends A {}

4. super.super is not valid syntax in Java even though it might appear to provide
a means to access the super-class of a class’ super-class. Why might the designers
have disallowed this?

5. In some languages (like SmallTalk), a class can change which other class it extends
at runtime! Suppose this were permitted in Java; outline how this could lead to
confusion by means of a small example program. Are any safeguards needed to
prevent the programmer doing something insane? Would this feature ever by useful?

6. Programming Challenge: Can you write an additional Java class which creates
an object that, when passed to the test method causes it to print “Here!”? Editing
the class A itself, or using library features like reflection, serialization, or native
methods is considered cheating!

Listing 3: A.java

0 public class A {
1 // Private constructor tries to prevent A
2 // from being instantiated outside this
3 // class definition
4 //
5 // Using reflection is cheating :-)
6
7 private A() { }
8
9 // ’test’ method checks whether the caller has
10 // been able to create an instance of the ’A’
11 // class. Can this be done even though the
12 // constructor is private?
13 public static void test(Object o) {
14 if (o instanceof A) {
15 System.out.println("Here!");
16 }
17 }
18 }
19
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Exercise 3

1. Describe the facilities in Java for defining classes and for combining them through
composition, inheritance and interfaces. Explain with a worked example how they
support the principle of encapsulation in an object-oriented language.

2. Describe the differences and similarities between abstract classes and interfaces in
Java. How would you select which kind of definition to use?

3. Why is it sensible that

• interfaces cannot be private

• method signatures on interfaces are implicitly public

• nested interfaces are implicitly static?

4. A common grumble about Java is the lack of multiple inheritance - being permitted
to extend more than one class. Describe three ways in which this problem can be
resolved to produce (one or more) class definitions. What are the advantages and
disadvantages of each approach?
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