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3.1 Interface: Multiple Inheritance

3.1.1 Introduction

Inheritance is the mechanism by which a class acquires the properties (variables) and behaviour
(methods) of another class. Java supports single, multilevel and hierarchical inheritance directly
through classes using the keyword ext ends. However, Java does not allow a class to extend more
than oneclass. A statement suchascl ass C extends A, Bisacompile-timeerror.

The reason is the ambiguity problem (also called the diamond problem): if two parent classes contain a
method with the same name but different bodies, the compiler cannot decide which version the child
should inherit. To keep the language simple and safe, Java's designers removed multiple inheritance of
classes. But real-world designs often need a class to follow more than one ‘contract’. Java solves this
need with interfaces.

An interface is a reference type, similar to a class, that is a collection of abstract methods and
constants. It describes what a class must do, but not how it is done. A class can implement any number
of interfaces, and thisis how Java achieves the effect of multiple inheritance.

Types of inheritance in Java

Type Description Supported using

Single One subclass extends one superclass Classes (extends)

Multilevel A chain: C extends B, B extends A Classes (extends)
Hierarchical Several subclasses extend one superclass Classes (extends)

Multiple One class inherits from more than one parent I nter faces only (implements)
Hybrid Combination of the above types Classes + interfaces

Table 3.1: Inheritance types and Java support

Difference between a class and an interface

Basis Class Interface

Keyword class interface

Instantiation Objects can be created using new Objects cannot be created

Methods Concrete methods (with body) Abstract methods (no body); default/static
methods allowed from Java 8

Variables Any type of variable (instance, static, final) | Only constants. implicitly public static fina

Constructors Can have constructors Cannot have constructors

Inheritance Extends only one class A class can implement many interfaces; an

interface can extend many interfaces

Access of members | private, default, protected, public Members are public by default

Purpose Defines state and behaviour of objects Defines a contract/specification to be followed
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3.1.2 Defining I nterfaces

Aninterface is defined much like a class. The genera formiis:

General syntax

accessSpecifier interface InterfaceNane
{
type VARI ABLE1l = val ue; /1 constants
type VARl ABLE2 = val ue;
returnType nmet hodl(paraneter-1list); /1 abstract nethods
returnType met hod2(paraneter-1list);

» accessSpecifier iseither publ i ¢ or omitted. If omitted, the interface is available only inside its
own package (package-private).

* interfaceisthe keyword, followed by avalid identifier as the interface name (by convention,
starting with a capital letter).

* Variablesdeclared in an interface are automatically publ i ¢ static final,i.e constants.
They must beinitialised at the point of declaration.

* Methodsdeclared in an interface are automatically publ i ¢ abstract . They end with a
semicolon and have no body.

* Aninterface cannot contain constructors, instance variables or instance initialisation blocks.
* Thesourcefile of apublic interface must have the same nhame as the interface (Ar ea. j ava).

Example 1: Defining an interface

interface Area

{

final static float Pl = 3. 14F; /'l const ant
float conpute(float x, float y); /1 abstract method
voi d show(); /1 abstract nethod

Modern features (Java 8 and later)

Feature Introduced in Details

default method Java 8 Method with a body inside an interface, marked with the keyword
default. Implementing classes may use or override it.

static method Java 8 Utility method with a body, called as InterfaceName.method(). Not
inherited by implementing classes.

private method Java9 Helper method used only by other methods of the same interface.

Table 3.3: Newer interface members

3.1.3 Extending Interfaces

Like classes, interfaces can also be extended. A new interface can inherit all the members of an existing
interface using the keyword ext ends. The new interface is called the sub-interface and the existing
one the super-interface. A class that implements the sub-interface must implement the abstract
methods of both the sub-interface and the super-interface.
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Syntax: single extension

i nterface Nane2 extends Nanel

{
}

/1 body of Name2

Unlike classes, an interface can extend several interfaces at the same time, separated by commas. This
is another way Java achieves multiple inheritance.

Syntax: multiple extension

i nterface Name3 ext ends Nanel, Nane2

{
}

/1 body of Nanme3

Example 2: Interface extending two interfaces

interface |tenConstants

{
int code = 1001;

String nane = "Fan";

}
interface |tenethods

{
}

interface Item extends |tenConstants, |tenVethods

{
}

class Fan inplenents Item

{

voi d display();

voi d price();

public void display() { Systemout.println(code + " " + name); }
public void price() { Systemout.printin("Price: Rs. 1500"); }

}
public class Ext

{
public static void main(String[] args)
{
Fan f = new Fan();
f.display();
f.price();
Systemout.println(ltem code);

Output

1001 Fan
Price: Rs. 1500
1001

* Aninterface extends another interface using extends, never i npl enent s.

* Aninterface cannot extend aclass.

* Aninterface cannot implement another interface (it has no method bodies to provide).
* Thesub-interface inherits all constants and abstract methods of its super-interfaces.
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3.1.4 Implementing I nterfaces

Interfaces are used as 'super-classes whose properties are inherited by classes. A class uses the keyword

i mpl enment s to accept the contract of an interface. The general form is:

Syntax

cl ass ClassNane extends SuperC ass inplenents Interfacel, Interface2

{
}

/'l class body: must define ALL abstract nethods

* If aclass both extends a class and implements interfaces, the extends clause comes fir st, followed

by implements.

* A classcanimplement any number of interfaces;, names are separated by commas.

* Theclassmust provide a body for every abstract method of the interface; otherwise the class

must be declared abst r act .

* Implemented methods must be declared public, because interface methods are public and a method

cannot reduce visibility when overriding.

* The method signature (name, parameters, return type) must match the one declared in the interface.
* Aninterfacereference variable can hold the object of any class that implementsit. This gives

run-time polymor phism.

Example 3: Implementing an interfacein two classes

interface Area

{
final static float Pl = 3. 14F;
float conpute(float x, float y);
voi d show();
}
cl ass Rectangle inplenments Area
{
public float conpute(float x, float y) { return x * vy; }
public void show() { Systemout.println("Shape: Rectangle");
}
class Circle inplenents Area
{

public float conmpute(float x, float y) { return Pl * x * x;

public void show() { Systemout.println("Shape: Crcle");

public class InterfaceTest

{
public static void main(String[] args)
{
Area area; // interface reference
area = new Rectangl e();
area. show();
Systemout.println("Area of Rectangle = " + area.conpute(10, 20));
area = new Circle();
area. show();
Systemout.println("Area of Circle =" + area.conpute(2, 0));
}
}

}
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Output

Shape: Rectangl e

Area of Rectangle = 200.0
Shape: Circle

Area of Circle = 12.56

Multiple inheritance through interfaces (hybrid example)

In the program below, class Resul t s inherits from class Test (which itself extends St udent ) and
also implements the interface Sport s. Thus Resul t s receives features from more than one source,
which is multiple (hybrid) inheritance.

Example 4: Student - Test - Sports - Results

cl ass Student

{
int roll Nurber;
void get Nunber(int n) { roll Nunber = n; }
voi d put Number () { Systemout.println("Roll No : " + roll Number); }
}
cl ass Test extends Student
{
float partl, part2;
void get Marks(float ml, float nR) { partl = ni; part2 = n2; }
voi d put Marks()
{
System out. println("Marks obtained");
Systemout.printin("Partl =" + partl);
Systemout.printin("Part2 =" + part2);
}
}
interface Sports
{
float sportW = 6.0F;
voi d putW ();
}
class Results extends Test inplenments Sports
{
float total;
public void putW() { Systemout.printin("Sports W =" + sportW); }
voi d display()
{

total = partl + part2 + sportW;
put Nunber () ;

put Mar ks() ;
put W () ;
Systemout.println("Total score =" + total);
}
public class Hybrid
{
public static void main(String[] args)
{
Results studentl = new Results();
student 1. get Nunber (1234) ;
student 1. get Mar ks(27. 5F, 33. 0F);
student 1. di spl ay();
}
}
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Output

Roll No : 1234
Mar ks obt ai ned
Partl = 27.5
Part2 = 33.0
Sports W

= 6.
Total score =

0
66.5

extends vs implements

Point extends implements

Used between class-class and interface-interface class-interface

Number allowed Class: only one. Interface: many Many interfaces

Method bodies Inherited methods are already defined Class must define all abstract methods
Order Written first Written after extends

Table 3.4: extends vs implements

3.1.5 Accessing Interface Variables

Interface variables are constants: they are implicitly publ i ¢, st ati ¢ andfi nal . Because they are
static, they belong to the interface itself and no object is needed to access them. They are used to import
shared constants into many classes, similar to #def i ne constantsin C.

* Usingtheinterface name: Ar ea. PI
* Directly inside an implementing class: simply write Pl , because the class inherits the constant.
* Usingtheclassnameor object of theimplementingclass: G rcl e. Pl isasovalid.

* Maoadification isnot allowed. Writing Ar ea. Pl = 3. 5F; givesacompile-time error because the
variableisfinal.

 Thevariable must beinitialised when declared; a blank constant is an error.

Way of access Example Valid?
InterfaceName.VARIABLE AreaPl Yes

Inside implementing class PI Yes
ImplementingClass VARIABLE | Circle.Pl Yes

Assigning anew value AreaPl = 3.5F; No (final)
Declaring without value float PI; No (must initialise)

Table 3.5: Accessing interface variables

Ambiguity when two interfaces have the same variable name

If a class implements two interfaces that contain a variable with the same name, using the bare name
inside the class is ambiguous and the compiler reports an error (reference to X is ambiguous). The
ambiguity isremoved by qualifying the name with the interface name.
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Example 5: Resolving ambiguity

interface A{ int X = 10; }
interface B{ int X = 20; }
class Cinplenments A B
{
void show()
{
Systemout.println("AX =" + A X); /1 10
Systemout.println("B.X =" + B.X); /1 20
/1l Systemout.println(X); <-- conpile-tinme error: anbi guous
}
}

Default method conflict (Java 8+)

If a class implements two interfaces that both provide adef aul t method with the same signature, the
class must override that method. Inside it, a particular version can be cadled using
I nt er f aceNane. super . et hod() .

Points to remember: I nterfaces

* Aninterfaceisa100% abstract specification (before Java 8); it cannot be instantiated.

* Variablesare public static final; methods are public abstract by default.

* A classimplements interfaces; an interface extends interfaces.

* Multipleinheritance in Javais achieved only through interfaces.

* Implementing methods must be public and must match the interface signature.

* A classthat does not implement all methods must be declared abstract.

* Aninterface with no membersis called amarker interface (for example Serializable, Cloneable).

Common errors

Mistake Reason / Result

new Area(); Interfaces cannot be instantiated: compile-time error

void show() { ... } in class (without public) Weaker access privilege than interface method: compile-time
error

class C extends A, B (A and B are classes) Multiple class inheritance not allowed

interface | implements J Interfaces use extends, not implements

Not defining all abstract methods Class must be declared abstract or error occurs

PI = 3.5F; (inside implementing class) Constant isfina and cannot be changed

Table 3.6: Common mistakes with interfaces
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3.2 Packages. Putting Classes T ogether

3.2.1 Introduction

A package is agroup of related classes, interfaces and sub-packages bundled together under one name.
A package works like afolder in afile system: just asrelated files are kept in one folder, related classes
are kept in one package. Packages are the Java way of organising large programs into manageabl e parts.

Benefits of packages

* Organisation: related classes and interfaces are grouped, which makes programs easier to find and
maintain.

* Name-clash avoidance: two classes with the same name can exist in different packages
(ava.util.Dateandj ava. sql . Dat e).

* Access protection: the access modifiers protected and default work at package level to control
visibility.

* Reusability: classes written once can be imported into any number of programs.

* Hiding of classes: classes not declared public stay hidden from outside the package.

* Easy distribution: apackage can be bundled into a JAR file.

Classification of packages

Category Description Examples
Built-in (System) packages Provided with the JDK asthe Java API javalang, java.util, java.io, java.awt
User-defined packages Created by the programmer packagel, com.polynoteshub. util

Table 3.7: Types of packages

3.2.2 System Packages

The Java system (API) packages are the large collection of ready-made classes and interfaces supplied
with the JDK. They are organised in a hierarchy: the top-level names arej ava and j avax, and below
them are the individual packages. The dot (.) operator is used to separate the levels, for example
java. util . Scanner meansclass Scanner in package util inside java.

Package Contents/ Purpose Important classes
javalang Language support classes; imported String, Math, Object, System, Integer, Thread,
automatically Exception
javauutil Utility classes and collections framework Scanner, ArrayList, HashMap, Date, Random,
Vector
javaio Input and output through streams and files | File, FileReader, BufferedReader, InputStream,
PrintWriter
java.net Networking support Socket, ServerSocket, URL
java.awt Abstract Window Toolkit: graphical user Frame, Button, Label, Graphics, Color
interface
javax.swing Lightweight GUI components (extended JFrame, JButton, JLabel, JTextField
GUI)
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Package Contents/ Purpose Important classes

java.sgl Database access using JDBC Connection, Statement, ResultSet
javatime Date and time API (Java 8+) LocalDate, Local Time, Duration
javatext Formatting of text, dates and numbers SimpleDateFormat, Decimal Format

3.2.3 Using System Packages

To use a class of a package in a program, the compiler must know where the class is located. Thisis
doneusing thei nport statement, placed after the package statement (if any) and before the first class
declaration. There are three ways:

M ethod Syntax M eaning
Import asingle class import java.util.Scanner; Only Scanner becomes available by its
simple name
Import all classes import java.util.*; All classes of java.util become available
(on-demand) (not its sub-packages)
Fully qualified name javauutil.Scanner sc = new No import needed; full path iswritten
javauutil.Scanner(System.in); every time

Table 3.9: Ways of using a system package

Example 6: Using classes of java.util

i mport java.util.Scanner;
i mport java.util.Arraylist;
public class UsePackage
{
public static void main(String[] args)
{
Scanner sc = new Scanner (Systemin);
Arrayli st<String> names = new ArraylList<String>();
Systemout.print("Enter a nanme: ");
nanmes. add(sc. nextLine());
Systemout.println("List =" + nanes);
}
}

* javalangisimported automatically into every program; so String, Math and System can be used
without any import statement.

« inport java.util.*; doesnotimport classesof sub-packages such asjava.util.concurrent.

* Using the asterisk does not slow down the program at run time; it only tells the compiler where to
search. For readability, importing individual classesis preferred.

* If twoimported packages contain a class with the same name (for example Date), use the fully
gualified name to avoid ambiguity.

* Theimport statement is not like #include in C; it does not copy code, it only introduces names.

www.polynoteshub.co.in Page 11


https://www.polynoteshub.co.in

3.2.4 Naming Conventions

Packages are named in a standard way so that names remain unique across the world. Sun/Oracle
recommends that package names be written in lower case letters and be based on the creator's rever sed
Internet domain name. For example, a company with the domain pol ynot eshub. co. i n would
name its packagesi n. co. pol ynot eshub. ut i | . Package names are separated by dots; every dot
correspondsto afolder level on disk.

Identifier Convention Example

Package All lowercase; reverse domain name; dot separated | com.mycompany.project, packagel
Class Noun; first letter of each word capital (PascalCase) | Student, ArrayList

Interface Capitalised like classes; often adjective or noun Runnable, Area, Sports

Method Verb; camelCase getMarks(), displayA()

Variable camel Case; meaningful names rolINumber, total

Constant All uppercase; words separated by underscore PI, MAX_VALUE

Table 3.10: Java naming conventions

* Names gtarting with j ava and j avax arereserved for the standard libraries.

* A package name must follow the rules of identifiers: no spaces, cannot be a keyword, cannot start
with adigit.
* Avoid using uppercase in package hames to prevent clashes with class names.

3.2.5 Creating a Package

To create a user-defined package, the package statement is written as the very first statement of the
source file (comments excepted), followed by the class definition. The general form is:

Syntax

package packageNane;
public class C assNane

{
}

/1 body

Steps for creating a package

1 Declarethe package at the top of the source file with the package keyword.

2 Definethe class (or interface) that is to be placed in the package and declare it public so that it can
be used from outside.

3 Create asub-directory with the same name as the package (e.g. folder packagel), and save the
fileinitasCl assNane. | ava.

4 Compilethefile so that the .classfileis stored in the package folder. The simplest way is: j avac
-d . dassA java

5 The- d option tells javac where to place the output; the dot (.) means the current directory, and
javac automatically creates the package folder if it does not exist.
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Example 7: ClassA.java in package packagel

package packagel;
public class O assA

{
public void displayA()

{
}

Systemout.println("Cl ass A");

}

Example 8: ClassB.java in package package?

package package2;
public class O assB
{
protected int m= 10;
public void displayB()
{
Systemout.println("C ass B");
Systemout.printin("m=" + nj;

Directory structure
Figure 3.1: Folder layout of the packages

Proj ect folder

- PackageTest 1. j ava (uses the packages)
- PackageTest 1. cl ass

|
|
I
I
| -- packagel
| |-- ClassA java
| | -- dassA cl ass
|
| -- package2
|-- CassB.java
|-- O assB.class

* There can be only one package statement in a source file and it must come first.

* If the package statement is omitted, the classes belong to the default (unnamed) package of the
current directory.

* A packagesuchasa. b. ¢ needsthefolder structurea/ b/ c.
* A sourcefile can contain only one public class, and the file name must match its name.

3.2.6 Accessing a Package

A package can be accessed from another program in the same three ways described for system
packages: by import of a single class, by import of all classes with the asterisk, or by the fully
gualified name. The general form of the import statement is:
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Syntax

i nport packagel[. package?2][.package3]. cl assnane;
i nport packagel. *;

* packagel isthe top-level package; package? etc. are sub-packagesinside it; classnameisthe class
to be imported.

* Theimport statements must be written after the package statement and before any class
definition.

* For the compiler and JVM to find a package, the folder containing the package folder must be in the
current directory or inthe CLASSPATH.

* The classpath can be set with the option - cp (or - cl asspat h),eg.java -cp
C. \nycl asses PackageTest 1, or through the CLASSPATH environment variable.

* Acclassisrunwithitsfully qualified namewhen it isinside a package, e.g. j ava
packagel. Mai n, from the folder that contains packagel.

3.2.7 Using a Package

Once the packages are created and compiled, any program can use their public classes. The program
below imports ClassA from packagel and ClassB from package2 and calls their public methods.

Example 9: PackageTestl.java

i mport packagel. Cl assA;
i mport package2. Cl assB;
cl ass PackageTest 1
{
public static void main(String[] args)
{
Cl assA obj ect A = new Cl assA();
Cl assB obj ect B = new Cl assB();
obj ect A. di spl ayA() ;
obj ect B. di spl ayB() ;

}

Output

Class A
Class B
m= 10

Only public classes and members can be reached from another package. In the example above, the
protected variable m cannot be accessed directly by PackageTestl (writing obj ect B. mwould be an
error) but it is used inside ClassB's public method.

Access protection in packages

Java provides four levels of access for class members. The table shows where each modifier allows
access.
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Visibility private default (no modifier) protected public
Same class Yes Yes Yes Yes
Same package: subclass No Yes Yes Yes
Same package: non-subclass No Yes Yes Yes
Different package: subclass No No Yes Yes
Different package: non-subclass No No No Yes

Table 3.11: Access protection of class members

Note: A top-level class can be either public or default (package-private). Private and protected apply
only to members and nested classes.

Handling name clashes

If two packages contain classes of the same name and both are imported with the asterisk, the compiler
cannot decide which oneis meant. The fully qualified name removes the doubt:

Example 10: Same class name in two packages

i mport java.util.*;
i mport java.sql.*;
public class dash
{
public static void main(String[] args)
{
java.util.Date dl1
java.sql.Date d2

new java. util.Date();
new j ava. sql . Dat e(0OL) ;

3.2.8 Adding a Classto a Package

It is simple to add a new class to an existing package. The new class just has to carry the same package
statement as the other classes of that package.

Steps
Open or decide the package in which the classisto be placed (for example packagel).
Write the same package statement at the top of the new sourcefile.

Define the new class and declareit public if it isto be used outside the package. The file name must
be the class name.

Place the file in the package folder (or compile with - d) and compileit.
The resulting .classfileis stored aong with the other classes of the package.
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Example 11: Adding ClassC to packagel

package packagel;
public class O assC

{
public void displayC()

{
}

Systemout.println("Class C");

}

Compilation command

javac -d . dassC.java

After compilation, packagel contains ClassA.class and ClassC.class, and both can be imported using
i nport packagel. *;.

* A package can have many public classes, but each must beinitsown file.

» If afile contains several classes, only one may be public; the rest are package-private.

* When apackage is shared by many files, all files must start with the identical package statement.

* Programsthat use the package can later be compiled and executed without any change to existing
classes.

Comparison: using a package vs not using a package

Without packages With packages

All classes sit in one folder; difficult to manage Classes are grouped logically in folders

Class name clashes are likely Same class name can exist in different packages

No access control beyond the class Package-level protection using protected and default
Hard to reuse in other projects Easy to import and reuse

Table 3.12; Benefits of packages

Points to remember: Packages

* The package statement must be the first statement in the file; there can be only one.
* javalangisautomatically imported; al other packages need import.

* import java.util.* does not import sub-packages.

* A package name equals afolder path on disk (dots become folder separators).

* Compilewithjavac -d . Fil e.|ava to createthe foldersautomatically.

*  Only public classes and members are available outside the package.

» Package names are lowercase and use the reversed domain name for uniqueness.
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Multiple Choice Questions (15)

Choose the correct option. The answer key is given at the end of this section.

Q1. Which keyword isused to define an interfacein Java?
(A) class
(B) interface
(C) implements
(D) abstract

Q2. Variablesdeclared inside an interface are implicitly:
(A) private static
(B) protected final
(C) public static final
(D) public abstract

Q3. Before Java 8, methods declared in an interface are implicitly:

(A) public abstract
(B) private
(C) protected static
(D) fina
Q4. Which statement about interfacesis TRUE?
(A) Objects of an interface can be created with new
(B) An interface can have constructors

(C) Aninterface cannot be instantiated
(D) An interface can have instance variables

Q5. A classuses which keyword to accept an interface?

(A) extends
(B) implements
(C) inherits

(D) interface

Q6. Which of thefollowing isthe correct way for an interfaceto inherit from two interfaces?

(A) interface C implements A, B

(B) interface C extends A, B

(C) interface C inherits A, B

(D) interface C extends A implements B

Q7. If aclassdoes not implement all abstract methods of an interface, the class must be declared:
(A) fina
(B) static
(C) abstract
(D) private

Q8. Multipleinheritancein Java is achieved through:

(A) Multiple classes
(B) Interfaces

(C) Packages

(D) Constructors
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Q9. Which isthe correct syntax for a classthat extends a class and implements two interfaces?

(A) classC implements 11, |2 extends B
(B) class C extends B implements 11, 12
(C) classC extends B, 11, 12

(D) class C implements B extends 11, 12

Q10. The package statement, if present, must be:

(A) The last statement in thefile

(B) After the class definition

(C) Thefirst statement in the file (excluding comments)
(D) Inside the main method

Q11. Which packageisimported automatically into every Java program?
(A) javauutil
(B) javaio
(C) javalang
(D) java.awt

Q12. Which command compiles a file and createsthe package folder automatically?
(A) java-d. Filejava
(B) javac -d . Filejava
(C) javac -p . Filejava
(D) javap Filejava

Q13. Thestatement i nport java.util.*; imports:

(A) Only the Scanner class

(B) All classes of java.util including its sub-packages

(C) All classes directly inside java.util but not its sub-packages
(D) Nothing; it isan error

Q14. A class member with NO access modifier (default) is accessible:

(A) Only in the same class

(B) Within the same package

(C) Everywhere

(D) Only in subclasses of other packages

Q15. According to the naming convention, package names are written in:

(A) UPPERCASE

(B) lowercase

(C) Capitd first letters of every word
(D) snake_case with capitals
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Answer Key

Ans Q Ans Q Ans
B 6 B 11 C
C 7 C 12 B
A 8 B 13 C
C 9 B 14 B
B 10 C 15 B

Table: Answer key for the 15 MCQs

Short explanations

Q1 (B): The keyword interface starts an interface definition.
Q2 (C): Interface variables are always public static final (constants).

Q3 (A): Interface methods are public and abstract unless they are default, static or private.

Q4 (C): Interfaces are incomplete by nature; they cannot be instantiated.

Q5 (B): A classimplements an interface; an interface extends ancther interface.
Q6 (B): Interfaces use extends, with several parents separated by commas.
Q7 (C): An abstract classis allowed to leave abstract methods undefined.

Q8 (B): Javadoes not allow multiple class inheritance, so interfaces are used.
Q9 (B): The extends clause comes first, then implements.

Q10 (C): package must precede import statements and class definitions.

Q11 (C): javalang isimported by the compiler automatically.

Q12 (B): The-d option places class files in package folders and creates them.
Q13 (C): The asterisk imports classes of that package only, not sub-packages.
Q14 (B): Default access means package-private visibility.

Q15 (B): Package names are conventionally all lowercase.
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Broad Questions (10)

Answer the following questions in detail. Where applicable, write syntax, program and output.

Q1. What is an interface? Explain how it differs from aclass. Describe how to define an interface with
syntax and a suitable example.

Q2. How does Java achieve multiple inheritance? Explain with a program in which a class extends one
class and implements an interface.

Q3. Explain 'extending interfaces' in detail. Write a program in which an interface extends two other
interfaces and isimplemented by a class.

Q4. Describe how a class implements one or more interfaces. State the rulesto be followed. Write a
program that uses an interface Areafor the classes Rectangle and Circle.

Q5. Explain how interface variables are accessed. Why are they called constants? How is the ambiguity
of same-named variables in two interfaces resolved? Give an example.

Q6. Define a package. List the advantages of packages. Explain the Java system packagesin atable
with their purpose and important classes.

Q7. Explain the different ways of using system packagesin a program using import statements, with
examples. Why isjava.lang special?

Q8. Explain the naming conventions followed in Javafor packages, classes, interfaces, methods,
variables and constants. Why is the reversed domain name used for packages?

Q9. Explain the complete procedure to create a user-defined package, compile it, access it from another
program and run the program. Show the directory structure and use of -d and CLASSPATH.

Q10. Explain access protection in packages using a table of private, default, protected and public. Also
explain the stepsto add a new classto an existing package with an example.

End of Chapter 3: Interfaces and Packages
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