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How This Book is Organized

The book is organized as follows:

» The chapter numbers are assigned according tohidyeter numbers in the text book (Java — The

Complete Reference, By Herbert Schildt,Edition).

» Each chapter is divided into five parts (in mostes as follows:

1. Theories: Includes all the theories | could find or thinkfadm the chapter.
2. Concepts:Includes all the concepts discussed in the chapter
3. Points to be Remembered:Includes a list of points to be remembered forceasfully
solving problems of types error-finding or outpuéngrating. Footnotes indicating the
passages in the text book where the points aresiied in detail are added to each point.
4. Complete Concepts Programs:ncludes one or more all-in-one programs wheretladl
concepts of the chapter are applied and demondtrate
5. Exercises:Includes some exercises to practise. Solutiongedlsas explanations are given at
the end of each problem.
Questions which appeared on the previous year &xams (from 2002-2007) as well as in the three
in-course exams on 2007 and two in-course exan008 are marked by appending the year and
marks inside square brackets to the questions.
Importance of theory question / concept / exeretseare marked using a number of stars.
Due to many reasons, the topics on Applets, GUINetsvork Programming have not been included.

On the Website

The following materials can be found on the webitehis book (http://guides.sharafat.info/java):

Y

The electronic copy of the book (in PDF, DOCX amd®formats).

Java source code (in NetBeans Project form) forynexercises and complete concepts programs
from this book.

Recommendations on books and tutorials for leardanga and Swing and links to download those
books or tutorials.

A discussion on which IDE is the best for develgpiava applications.

Links to sites containing lots of MCQ-type problearsJava.

Some other useful links regarding Java programming.
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Theories

* K 1.1

* 1.2

* %% 1.3
1.4

Chapter 1 (& 2)
The History, Evolution and Overview of Java

Describe the useful features of object-oriented pgramming over the procedure-
oriented (or structured) programming language.[2003. Marks: 3]

OOP language has the following advantages ovectsted programming language:
1. Data abstraction

In structured languages, data abstraction or higsngchieved through only local
and global variables, whereas in object-orientegjuages, a higher degree of data
abstraction is achieved through the uses of obgradsaccess modifiers.

2. Inheritance

In object-oriented languages, an object can gajdateeral attributes from its parent
through a mechanism called ‘inheritance’, withoopying and editing the code of
the parent object. But in case of structured laggaathis cannot be done without
copying and editing huge amount of code, and tbagihg a great scope for making
mistakes.

3. Polymorphism

In object-oriented languages, a single named metiaod be used to operate on
different types of data, which is known as ‘polymioism’. However, in structured
languages, differently-named methods are needexpéocate on different types of
data, thus bearing the stress of remembering rharedne names for a single job.

Why Java is calledplatform independent? [2003. Marks: 2]

Java does not compile a program directly to macbatke; rather it translates a program
to an intermediate code named bytecode, whichtés laterpreted by JVM to respective
machine codes. Thus, a single program can be ruangrplatform. This is why Java is
called platform independent.

What is bytecode? Explain its usefulness while translating a Jav@rogram in a
wide variety of environments.[2003. Marks: 4]

OR, How does Java make platform independence post?

Java makes platform independence possible by &tamgla program into bytecode
instead of machine code.

Bytecode is a highly optimized set of instructialesigned to be executed by the Java
run-time system or JVM (Java Virtual Machine).

Translating a Java program into bytecode makesuthneasier to run a program in a
wide variety of environments, because only the Juaéds to be implemented for each
platform. Once the run-time package exists fonaigisystem, any Java program can run on
it. Although the details of the JVM will differ fra platform to platform, all understand the
same Java bytecode. If a Java program were compledative code, then different
versions of the same program would have to existefach type of CPU. Thus, the
execution of bytecode by the JVM is the easiest wayreate truly portable programs.

Explain the following OOP terminologies: [2004. Maks: 4]

i) Data Abstraction
i) Inheritance

Data Abstraction:
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1.6

1.7

Abstraction refers to the act of representing dssefeatures without including the
background details or explanations. Hence, dataait®n means hiding detailed data from
object behaviors. Objects can be treated as canergities that respond to messages telling
them todo something, without knowing the details diow they would do it.

Inheritance:

Inheritance is the process by which one object iagsjuhe properties of another object.
By use of inheritance, an object would need onlyngethose qualities that make it unique
within its class. It can inherit its general attiiés from its parent. Thus, it is the inheritance
mechanism that makes it possible for one objebeta specific instance of a more general
case.

What is polymorphism? How does polymorphism promote extensibility?[2004.
Marks: 3]

Polymorphism is a feature that allows one interfacdée used for a general class of
actions. The specific action is determined by tkecenature of the situation.

By dint of polymorphism, it is possible to designganeric interface to a group of
related activities. This helps reduce complexityaligpwing the same interface to be used to
specify a general class of action. It is the coerfsljob to select the specific action as it
applies to each situation. The programmer doeseetl to make the selection manually.
He needs only remember and utilize the generalfage. In this way, polymorphism
promotes extensibility.

How Java changed the internet?
OR, What is the usefulness of Java with regard toternet?

Java addressed some of the thorniest issues assbwih the internet: portability and
security. They are described below.

Portability:

Portability is a major aspect of the internet beeathere are many different types of
computers and operating systems connected to ilaka is a portable language, programs
written in it runs just fine in any platform. Thukgva solves the issue of portability.

Security:

Whenever a program is downloaded, there lies a bis&ause the code downloaded may
contain a malware or other harmful code. In oraeensure protection, Java confines an
applet to the Java execution environment and doesllow it to access other parts of the
computer.

What are the core parts of OOP? Describe them in lef.
The core parts of OOP are:

1. Encapsulation
2. Inheritance
3. Polymorphism

Encapsulation is the mechanism that binds togetbde and the data it manipulates,
and keeps both safe from outside interference dadse.

Inheritance is the process by which one object iaegthe properties of another object.
By use of inheritance, an object would need onlydédine those qualities that make it
unique within its class. It can inherit its geneastributes from its parent. Thus, it is the
inheritance mechanism that makes it possible fer abject to be a specific instance of a
more general case.

Polymorphism is a feature that allows one interfacde used for a general class of
actions. The specific action is determined by tkecenature of the situation.



Chapter 3 (& 5)
Data Types, Variables, Arrays and Control Statemers

Theories

3.1 What do you mean by dynamic initialization of a varable in Java? Give an
example.[2003. Marks: 3]

In Java, a variable can be initialized dynamicakyng any expression valid at the time
the variable is declared. This is called dynamitalization of a variable.
class Area{
public  static void main(String[] args) {
float  height = 2.0f;

float  width = 3.0f;
float areaOfTriangle =1/ 2 * height * width;

}
}

In the above example, variablasandb are initialized by constants, but varialdldas
initialized dynamically using the expressibit 2 * height * width

* 3.2 How a block is defined in Java? Discuss with suitdé example the scope and
lifetime of a variable with respect to block[Incourse-1, 2008. Marks: 4]

OR, What do you understand by scope and lifetime o& variable? Explain with
examples[2002. Marks: 4]

In Java, a block is defined using the curly brae¢s.

The scope of a variable determines to which exteattvariable can be seen or used in a
program.

The lifetime of a variable decides how long therage for that variable exists in
memory.

class Scope {
public  static void main(String[] args) {

int  x;
x =10;
if (x==10)({
int y=20;
System.out.printin( "xandy:" +x+ " T +y);
X=y*2;
}
System.out.printin( "xis: " +X);
}

}

In the above example, as the comments indicatejahablex is declared at the start of
main() ’s scope (or block) and is accessible to all subseticode withimmain() . Within
theif block,y is declared. Since a block defines a scgpées only visible to other code
within its block.

Again, the variablex is created at the beginning of thrain() method (or block). So,
its lifetime is until the end of the method / blodkariabley is created inside thé block.
Hence, its lifetime is until the block ends.



* 3.3 What are the differences betweertype conversion and casting? What is automatic
type promotion?[2002. Marks: 2]

Automatic @nversiol betweencompatible types is calledype conversio, and manual
conversion betweeimcompatible types is called type casting.

While evaluating expressionJava automatically promotes all byte, short andr
values to intand in case of the presence of a float or doubky are promoted to float
double respectivelylhis is called automatitype promotion.

*x 3.4 What are the differences between the constants 7 ‘and “7"?
7 is an integer literal, ‘7’ is a character literahd “7” is a string litere
3.5 Is the swi t ch statement more efficient than thei f statement? Why”
Yes, the switclstatement is more efficient than the if staten

When Java compiles a switch statement, the comip#gects each of the case const
and create a “jump table” that it will use for s#leg the path of execution depending on
value of the expregm. Therefore, when it is needed to select amolagge group of value:
a switch statement will run much faster than theiedent logic coded using a sequenc
if-elses.

3.6 How does aswi t ch statement differ from ani f statement”

A switch statement differs from the if in thswitch can only test for equality, whereif
can evaluate any type of boolean express

Concepts
3.1
Data
Types
Primitive User Defined
Types Types (Classe
l Integer: l FIO@S&%’;‘;'NI l Characters\ l Boolean
' I ' shortl ' | ' long | ' float | ' doublel ' charl ' boolean
3.2
Escape Sequent Description
\ ddd Octal Character (ddd)
\ Uxxxx Hexadecimal Unicode Charac(xxxx)
\V Single Quote
\” Double Quote
\\ Backslash
\r Carriage Return
\n New Line (a.k.a. line feed)
\f Form Feed
\t Tab
\b Backspace




byte 8 (-2°/2) to (P/2-1) byte b=6;
short 16 (-2'°/2) to (2°/2-1) short s=1024;
int 32 (-2%/2) to (2?/2-1) int i=50000;  //decimal
int i=05; /loctal
int i=0 xb5A; //hexadecimal
int i=0 X5a; //hexadecimal
long 64 (-264/ 2) to (?"/ 2-1) long 1=999999999 |;
long 1=999999999 L;
long 1=9999999999; Ilerror
float 32 146" to 3.48%° float f=1.6736421 f;
(with 7 significant float f=1.673 e232f;
digits) float f=1.673 E-23 F;
double 64  4.96% to 1.88°® double d=5.98 e-105;
(with 15 significant double d=5.98 e+105d;
digits) double d=5.98 el05D;
boolean 1 true or false boolean b =true;
boolean b =false;
char 16 \u0000 to uFFFF char c= "1 r;
char c¢= "\w0995 '; /| &
3.4
Control
Statements
Selection Iteration Jump
Statements Statements Statements
l if | l SWitChI l for | l for-eachl l while | l dowhile | l break | l continuel
3.5 Type Compatibility and automatic type conversion?
To byte short int long float | double | char | boolean
From
byte Y Y Y Y Y Y N N
short N Y Y Y Y Y N N
int N N Y Y Y Y N N
long N N N Y Y Y N N
float N N N N Y Y N N
double N N N N N Y N N
char N N Y Y Y Y Y N
boolean N N N N N N N Y

! Notice that we can assign char type variable tofiaat, long or double. But we cannot assign byteshort type variabl to
char. This is because char type is unsigned, whdrga and short types are sig!

5



Points to be Remembered

K 3.1 Integer literafs can be represented in decimal, octal or hexadécforenat. But
floating-point literals can be representetly in decimal format.

L 3.2 Octal values are denoted in Java by a leadeng. ZNormal decimal numbers cannot
have a leading zero. Hexadecimal values are repexbesing a leading zero-8xor 0X).*

* 3.3 All integer literals are by default of typet . So, to declare a literal as tyjpmg , anl
or L should be appended tcit.

*khk* 34 All floating-point literals are by default of typouble . So, to declare a literal as type
float ,anf orF must be appended tc’it.

3.5 A double literal can be declared by appendihgr Dto it, but it is not essentil.

*x K 3.6 Boolean literals are onlyue orfalse . Atrue literal does not equal 1, nor does the
false literal equal @

*khk k37 A block defines a scope and a variable is lésitithin that block. The scope defined

by a method begins with its opening curly braceweher, if that method has parameters,
they too are incuded within the method’s sctpe.

* 3.8 Variables declared inside a scope are notlgigile., accessible) to code that is defined
outside that scop¥.
*Hxx 3.9 When one type of data is assigned to anothee tf variable, an automatic type

conversion will take place if the following two aditions are met:

1. The two types are compatible.
2. The destination type is larger than the source.type

*k*  3.10 When a largenteger type value is cast into a smalleteger type value, it is reduced to
the smaller type’s modulo rang&But when a double value is cast into a float valnd the
value’s range is out of the range of float, themftbat value will contaimnfinity.

*xk 311 Type Promotion Rules:

First, allbyte , short andchar values are promoted tot . Then, if one operand is
along , the whole expression is promoteddag . If one operand is #ioat , the entire
expression is promoted tHhoat . If any of the operands idouble , the result is
double .

3.12 Type promotion rules are applicable when apressioncontaining a variable is
evaluated, but when an increment/decremest,(-- ) or arithmetic compound assignment
operators{=,-= ,*= ,/= , %9 are performed on a variable, no casting is needed if

2 Literal is a constant value which is assigned to a variablbe used to evaluate expressions. For exaropheider the
following:

100 98.6 ‘a’ "Hello" true

Here,100 is aninteger literal, 98.6 is afloating-point literal,'a’ is acharacter literal, "Hello" is astring literal, andtrue
is aboolean literal.

% p.39, topic: “Integer Literals”.

p.39, topic: “Integer Literals”.

p.40, ' para.

p.40, ¥ para.

p.40, ¥ para, 2 line.

p.40, &' para, & line.

p.42, topic: “The Scope and Lifetime of Variable®* para, & line.
195 43, 2% para, 1'line.

1p.43, ¥ para, 1'line.

125,45, topic: “Java’s Automatic Conversions”.

3 p.46, f' para.

14p.47, topic: “The Type Promotion Rules™ fara.

© 0 N o 0 b



the result is greater than the highest range df thaable. In that case, the value will
become negative-to-positive or positive-to-negativa example:
byte b=127;

b++;

b +=3;

b =-128;

b--;

b-=3;

Therefore, the rule is as follows:
+=, *= ++

N

For range of type byte:  -128 to 127

.

ok 3.13 If an expression contains only literals, thbe type promotion rule will not be
applicable. But in that case, if the result is bed/the range of the type of variable in which
we are assigning the value, then casting is nedtedexample:

b=2*3+H5;
b=( byte ) (100 * 3);
*h* 314 In multidimensional arrays, only the first @nsion needs to be specified. The other

dimensions may or may not be specified and theybeadiifferent or the sante.

3.15 The expression in switch statement must be of type byte, short, int or ;chach of
the values specified in thease statements must be of a type compatible with the
expression. Again, eadase value must be a unique literal (i.e., it must lm®astant, not a
variable). Duplicatease values are not allowe§.

Complete Concepts Program

public class CompleteConcept_Chapter3 {
public  static void main(String[] args) {

byte bt =45;

short s = 666;

int i1 =45543;
long 11 =214234;
long 12 =214234L;

float f=123.12345678f;
System.out.printin(f);

double d1=1234567.123456789101118831415;
dl =12.25D;

char c1= ‘'a' ;

boolean flag = true ;

5p.51, last para.
% p.81, £ para.



bt = OXA; /bt =10

bt = 012; /Ibt =10
f = OXA,; /lf=10.0
/If = 0x2.5; //Error. Malformed floating point lite ral

/[Automatic type promotions
byte bl=10,b2=5;

/IUsing expression including variables - whether ov erflow or not
byte b=( byte ) (bl*b2); /Ib = 50. See points 3.11 & 3.10

/IUsing expression without variables - no overflow
b=(5/2)*4; /INow, b = 8. See point 3.13

/IUsing expression without variables - overflow
b=( byte ) (100 * 3); /INow, b = 44. See points 3.13 & 3.10

/IUsing arithmetic compound assignment operator - w hether overflow or not
b*=3; /INow, b =-124 [44*3 =132 = (127 + 1) + 4 =-12 8 +4 =-124].
/[See point 3.12

/IUsing expression without variables -

/Iwith arithmetic compound assignment operator - wh ether overflow or not
b+=100*3; /INow, b =-80 [-124 + 300 = (-124 + 124 + 127 + 1) + 48
1 = -128 + 48 = -80].

/[See point 3.12

/IUsing expression including variables -

/Iwith arithmetic compound assignment operator - wh ether overflow or not

b += b1 * 21; /INow, b =10 [-80 + 210 = (-80 + 80 + 127 + 1) + 2
1l =-128 + 2 = -126]. See po int 3.12

/[char-to-others & others-to-char conversion — conc ept 3.4

/INote: the erroneous assignments can be fixed by ¢ asting.

int a=65;

byte b3 =65;

char c= A" ;
a= 'B' ; /IOK. a =66 (acceptable literal)
C = 66; /IOK. ¢ ='B' (acceptable literal)

/lc = 70000; //Error. 70000 is beyond the range of char (0 - 65536).
a=c; /IOK. a = 65.

/Ib3 = c; //Error. ¢ is beyond the range of byte.
/lc = b3; //Error. See footnote 1.

/[Array declaration
//One-dimensional array

int [Jal= new int [5];
int a2[]={1, 2, 3, 4, 5};

/[Two-dimensional array with second dimension defin ed
int [][] a3 = new int [2][3];
for (int i=0;i<a3.length;i++) {
for (int j=0;j<a3i].length; j++) {
System.out.print(a3[i][j] + ")
}
System.out.printin();

}
/* Output:
*000
*000
*/

/[Two-dimensional array with second dimension omitt ed
int ][] a4 = new int [5][];



for ( int 1=0;i<ad.length;i++){

adli] = new int [i];
for ( int j=0;]j<ad[i].length; j++) {
System.out.print(a4[i][j] + B
}
System.out.printin();
}
int x=10;
if (x==10){
int y=20;
System.out.printin( "X&Y:" + X+ Ot +y);
X=y*2;
}
System.out.printin( "X is: " +X);
}
}
Exercises
* ¥ 3.1 Identify errors in the following program, correct them and write the output.
[Incourse-1, 2007. Marks: 4]
1 class test{
2 public  static void main(String[] args) {
3 byte a =100;
4 short b=a*3;
5 long |=2000;
6 float k= 284.24;
7 byte c=k;
8 int m=a;
9 double d=b;
10

11 System.out.printin(b);
12 System.out.printin(c);
13 System.out.printin(d);
14 }

15}

Solution:

Error 1: Line 4: Possible loss of precision. Found: int, requisdtbrt.
Correction: short b=( short )(a*3);

Error 2: Line 6: Possible loss of precision. Found: double, requifleat.
Correction: float k= 284.24f;



Error 3: Line 7. Possible loss of precision. Found: float, requitade.
Correction: byte c= (byte) k;

Output:
300

28
300.0
100

3.2 Write a program in Java that will print the followi ng output on the screen]2005.
Marks: 3]

00000
00123
01357
025811

Solution:

public class Main{
public  static void main(String[] args) {
int [0 a={{0, 0, 0,0, 0},
, 2,3},

for (int i=0;i<a.length;i++){
for (int j=0;j<ali]length; j++) {

System.out.print(a[i][j] + )
}
System.out.printin();
}
}
}
3.3 Write down the output of the following sequence otode:
for (int 1=0;1<8;I++){
for (int J=4-(1%4);J>0;J-)
System.out.print( ")
for (int J=0;J<(1% 4)+1;J++)
System.out.print( XY
System.out.printin();
}
Solution:
X
XX
XXX
XXXX
X
XX
XXX
XXXX
3.4 Consider the following Java program:

public class Main{

public  static void main(String[] args) {
int i, j, k,a[l;

a= new int [5];
for (k=0; k<5; k++) alk] = 1;
for (i=1;i<4;i++)

for (j=1i;j>0;j-)

afj] += afj-1J;

10



Generate the initial content of the arraya (after the first loop) and then show the
contents of it after each iteration (for each valuefi ) of the loop containingi .

Modify the program so that it displays the contentof a after each iteration.
Solution:
Initial contents o&: [1, 1, 1, 1, 1]
Contents ot after each iteration:
i a[0] a[l] a[2] a[3] a[4]
1 1 2 1 1 1
2 1 3 3 1 1
3 1 4 6 4 1

Modified program:

public class Main{
public  static void main(String[] args) {
int i,j, Kk, afl;
a= new int [5];
for (k=0; k <5; k++) alk] = 1;
for (i=1;i<4;i++){
for (=ij>0;j-)
a[j] += afj-1];
for (k = 0; k < 5; k++)
System.out.print(alk] + " ");
System.out.printIn();
}
}
}

3.5 Identify errors in the following program and state the reason.[Incourse-1, 2008.
Marks: 5]

1 private class demo {

2 public  void main(String[] args) {

3 int x=10;

4 byte b;

5 if (X {

6 byte y=b*3;

7 float f=3.567;

8 System.out.printin(x + Tty

9 b="f

10 }

11

12

13}

System.out.printin(x + oy,

}

Solution:

1. Line 1: Class cannot have the private access quantifier.

2. Line 5: Found int, required boolean.

3. Line 6: b is not initialized. Again, b * 3 results to arteger value, which cannot be
assigned to a byte type without explicit type cagti

Line 7: Found double, required float.

Line 9: Found fload, required byte.

Line 11: Variable 'y’ is out of scope.

o0k
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Chapter 4

Operators
Theories
4.1 What is sign extension in Java and why is it used?
In Javawhen a value is shifted right, the top (leftmost} lexposed by the right shift a
filled with the previous contents of the top bihiF is callecsign extension.
It is used to preserve the sign of negative numizeen shifting them rigt
4.2 State the operation of logical short circuit operabr in Java. [Incourse 1, 2008.
Marks: 1.5]
When shorteircuit logical operators&&, || ) are usedif the leftexpression is false, the
right side expression is not evalua
Concepts
4.1
Operators
Arithmetic Bitwise Relational BL?)Olii:?
Operators Operators Operators Opegators
] ] ] I I
. Compound
Unary Binary .
Operators Operators A(;:E:aT:th
| | |
- :;6/ ++
4.2 Operator Precedenc: Chart:
Highest
0 [
++ -~
* 0(
+ —
>> >>> | <<
> >= £ <=
== 1=
&
N
I
&&
|
?:
= op=
Lowest

12



Points to be Remembered

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

Exercises

*kko 41

4.2

* K 4.3

For each shift left, thegh-order bit is shifted out (and lost), and a zerbrisught in on
the right!’

Due to Java’s automatic type promotion systetren a byte or short value is shifted
left, the result must be cast back to byte or styme: to get the correct restit.

Each left shifting has the effect of doublthg original value. So, it's an efficient way
to multiply by 2. But if a 1 is shifted to the M$Bthen the value will become negatie.

For each right shift, tHew-order bit is shifted out (and lost), and on thig, l@ copy of
the previous bit is brought (i.e., if the previdaison that position was 0, then a 0 is brought;
if there was 1, then a 1 is brought).

Each right shifting has the effect of dividithg original value by 2, and any remainder is
discarded?

When a value is unsigned shifted right, a Braught in on the left, no matter what its
initial value was’>

Java does not treat the boolean vdlalse as equivalent to integer 0 thue as
equivalent to integer ¥

In case of short-circuit logical operato&g( || ), if the left expression is false, the right
side expression is not evaluated. But in case rajlesicharacter logical operators, all the
expressions are evaluat&d.

Write a single Java statement to find the largestalue of three integer variables a, b
and c.

int largest=(a>b)?((@a>c)?a:c):((b>c)? b:c)

Write a single Java statement to find the smallestalue of three integer variables a,
b and c.

int smallest=(a<b)?((a<c)?a:c):((b<c) ?b:c)

Figure out the output of the following program codeand explain your answer.
[2002. Marks: 4]

1 class E4 2{

2 public  static void main(String[] args) {
3 byte a=112, b;

4 int ¢=8,d=3;

5 int i;

6 ¢ %=d;d”"=c;

7 b=( byte ) (a << 2);

8 System.out.printin( ‘a'  +a);

9 System.out.printin( ),

10 System.out.printin( b +b);

7p.65, 3 para, ¥ line.

18 .65, 4" para. Note: when casting, the lower 8 or 16 bit (for byte ahdrt type respectively) will be taken and the ofshe
bits will be discarded.]

9 MSB — Most Significant Bit, i.e., the left-most bit afnumber.

2.66, 2% para.

2n.67, §' para, f'line.

221,67, 4 para.

%3 .68, topic: “The Unsigned Right Shift"'para.

24 .71, from top.
%p.73, 2% para.
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11 System.out.printin( "t +c);

12 System.out.printin( d" o +d);
13 }
14}

Solution:

The statement on line 9 will not compile as varalilis not initialized. The output of

the otherprintin() statements will be as follows:

all2

b -64

c2

di1

Explanation:

1. The value of variable ‘a’ is unchanged. So, 11@risted as its value.

2. In the statement %= d; , the result of the operation (2) is assigned t0So, 2 is
printed as its value in thé"4rintin() statement.

3. In the statement = ¢; , the result of the operation [(3 * 2) = 1] is ge®d to ‘d’.
So, 1 is printed as its value in tH grintin() statement.

4. In the statemeri = ( byte ) (a << 2); , the result of 2-bits left shifting is of type
int. So, when it is casted into type byte, the lo@dits of the result (which is 1) is
assigned to ‘b’. However, in this case, the MSBhef byte value is 1, which means
that the value is negative. So, -64 is printed tasvalue in the "8 printin()
statement?

% See point 4.2 and the footnote on that point &daits.
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Chapter 6 (& 7)
Classes, Objects, Methods and Fields

Theories

6.1 What is aclass and what is anobject?
A classis a collection ofields (data) andnethods (that operate on those fields).
An object is an instance of a class.

6.2 What are the characteristics of an object?
Three properties characterize objects:

1. Identity: the property of an object that distindwes it from other objects.

2. State: describes the data stored in the object.

3. Behavior: describes the methods in the object&srfaate by which the object can be
used.

6.3 “Class is a logical construct and an object has plycal reality” — explain the
statement with example[2005. Marks:. 2]

A class defines the general characteristics andwehof an object. Therefore, an object
is an instance of a class. Consider the followixaneple:

class Box{
int  height ;
int  width ;
Box (int h, int w) {
height =h;
width =w;
}
}
class Main {
public static void main(String[] args) {
Box bl = new Box(3, 2);
Box b2 = new Box(5, 5);
}
}

In the above example, tiBox class defines the general characteristics of hamsthe
objects bl and b2 are two specific instances dfdlags — which have physical realities.

6.4 Describe the lifecycle of an objec{.2002. Marks: 2]

An object is instantiated when theew statement is used. It is destroyed when the
method in which it was instantiated returns.

6.5 Differentiate among instance variable, class varidke and local variable. [2005.
Marks: 3]

Instance Variables (Non-Static Fields):An instance variablas any field declared
without the static modifier. It is called such because its valuengue to each instance of a
class (or object).

Class Variables (Static Fields):A class variable is any field declared with static
modifier; this tells the compiler that there is etka one copy of this variable in existence,
regardless of how many times the class has betanireted.

Local Variables: A local variable is a variable declared inside dhuod.
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6.6 What type of variable should be used to store datthat is important throughout an
object’s lifespan?[2004. Marks: 1]

Final variables (i.e., constants) should be usestdre data that is important throughout
an object’s lifespan.

6.7 Is it possible to declare a class using only varidéds or using only methods? Justify
your answer.[2003. Marks: 3]

Yes, it is possible to declare a class using oalyables or using only methods.
Following is an example of such cases:

class Box{
int height;
int  width;
}

class Print {
void show(Box Xx) {
System.out.printin( "Height: " + x.height
+ “\nWidth: " + x.width);
}

}

public  class test{
public  static void main(String[] args) {

Box b = new Box();
b.height = 5;
b.width = 2;
new Print().show(b);
}
}
In the above example, tiBox class has only variables, whereasPhiat class has only
methods.
6.8 Suppose Box is a class. Now draw the memory allo@at of the following three
statements:[2005. Marks: 3]
Box b1;
bl= new Box();
Box b2 = bl;
Instance variabln
b2
Instance variable
| Instance variable
bl :
Box object
* 6.9 What does a constructor do? What are the syntactiadifferences between a

constructor and a method?2006. Marks: 2]
A constructor initializes an object immediately npmeation.

The syntactic difference between a constructoraantethod is that a constructor has no
return type (not even void), whereas a method rnagé a return type or void if it does not
return anything.

K 6.10 How is main() method declared in Java? Discuss biflg the meaning of each part of
the main() method declaration.[2005. Marks: 3]

In Java, main() method is declared as follows:
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public static void main(String[] args)
Meaning of each part of the method declaratiors ifolhows:

1. public: Specifies that this method can be called fromdags.

2. static: Specifies that this method can be called withastantiating an object of the
main class.

3. void: Specifies that this method returns nothing.

4. main: This is the name of the method.

5. String[] args: Specifies that this method takes an array of §tas its parameter.
This array contains the command-line arguments.

6.11 Discuss briefly the meaning of each part of the fldwing Java statement:
System out . println().[2007. Marks: 2]

1. System A final class which provides many useful systexiated functionalities --
for example: standard input, output and error ougiteams; access to externally
defined properties and environment variables; ansi@d loading files and libraries
etc.

2. out: A static final object of the PrintStream class ethisends output to various
output devices.

3. printin: A method that outputs a line-termination character

6.12 State the advantage of hi s keyword using suitable example[2007, Marks: 2]

OR, What problem will arise in the following constuuctor? How can you solve it?
[2005. Marks: 4]

class Student {

int  roll
int marks ;
St udent (int roll, int marks) {............... }

}
The following statements will have to be put insilde constructor:

roll = roll;
marks = marks;

In this case, the local variablesll andmarks will be assigned the values they already
contain. The fieldsoll andmarks will not be assigned the expected value.

To solve this problem, we can use this keyword as follows:

this .roll = roll;
this .marks = marks;

The this keyword refers to the fields of the current objant thus assigns the desired
values to the fields instead of the local variables

6.13 Explain why you must be careful when passing objestto a method or returning
objects from a method [2002. Marks: 3]

Objects are passed to a method usialdrby-reference. Thus, actually the reference of
the object is passed to the method. Consequehi@y)y change in the object is made, the
change reflects in the original object.

6.14 What is access specifier? Distinguish among them with exampleq2002. Marks: 3]
An access specifier is a keyword which specifies halass member can be accessed.
There are four types of access specifiers:

1. Anything declaregbublic can be accessed fraamywhere.

2. Anything declaregrivate  cannot be seen outside ofgtass.

3. Anything declared as default access (package-glivaan be accessed from
anywhere in theame package.
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**x*  6.15

6.16

6.17

6.18

* 6.19

* 6.20

6.21

4. Anything declared agrotected can be accessed from anywhere in shee
package, plus from only its subclassestside the package.

Consider the following piece of code:

Employee E1 = new Employee( "Karim" , 5001);
Employee E2 = new Employee(E1);

What are the values of the expressionsl. equal s(E2) and E1 == E2? Why? [2004,
2005. Marks: 3]

The value oE1l.equals(E2) istrue, whereas the value afl ==E2 isfalse

This is because when two objects are compared usieg== operator, only their
references are compared; and as they are twoadtitf@bjects, their references are different.
So, the latter expression produdalse On the other hand, thguals() method compares
the fields within two objects; and as they are shene, the result of the first expression is
true.

Why are Java’s primitive data types not implementedas objects?

Java’s primitive data types are not implementedigscts to increase efficiency. Objects
have many features and attributes that require taveeat them differently than it treats
primitive types. By not applying the same overhéadhe primitive types that applies to
objects, Java can implement the primitive typesengficiently.

What is avariable-arity method?
OR, What is avarargs method?

A method that takes a variable number of argumientalled a variable-arity method or
a varargs method. For example:

void aMethod(int ... x) {}
Why sometimes a variable is declared d@snal? [2005. Marks: 2]

Sometimes a variable is declared as final to makenchangeable, i.e., to make it a
constant.

What is “garbage” and what is the function of the ‘garbage collector”? [2005.
Marks: 2]

OR, How does Java manage free memonryj2002. Marks: 2]
When an object is no longer used, it is called bgge”.

The function of the “garbage collector” is to detére objects which are no longer used
(by finding out if no reference to an object eXisiad reclaim the memory occupied by the
object.

What is the use of thdinalize() method? What is its disadvantage?

OR, State the operation of thdinalize() method. [2007, Marks: 1. Incourse-1, 2008,
Marks: 1.5]

By using the finalize() method, some specific atsican be defined that will occur when
the memory space occupied by an object is just tabmie reclaimed by the garbage
collector.

finalize() is called just prior to garbage collecti It is not called when an object goes
out-of-scope, for example. This means that it catweoknown — or even if — finalize() will
be executed. So, this method cannot be relied tgpamormal program execution.

How can you create an exact copy of an existing @gt?[2007, Marks: 2]
An exact copy of an existing object can be creatado ways:
1. By providing a constructor which will take an olijet the same class as parameter
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and initialize all the fields to corresponding vedwf the fields in that object.
2. By implementing the Cloneable interface and overgdhe clone() method of the
Object class.

K 6.22 Why should you use inner classf2007. Marks: 2]

If there are some methods which should be in aragpalass, but, that class is most
likely to be used by only single another classnttiee former class can be used as an inner
class of the latter class.

Also, inner classes can be used as anonymous slfssgreater flexibility.
6.23 What are st ati ¢ blocks? What are their advantages?

Static blocks are blocks defined within the bodyaaflass using the static keyword but
which are not inside any other blocks. For example,

public class Test {
static int foo;
static  {
foo =998877;
}
}

The primary use of static initializer blocks isdo various bits of initialization that may
not be appropriate inside a constructor.

Points to be Remembered

* 6.1 When one object reference variable is assigoehother object reference variable, a
copy of the object is not being created, only ayomithe reference is being matle.
* 6.2 Constructors have no return types, not eved. Vdiis is because the implicit return type
of a class’ constructor is the class type it&2lf.
* 6.3 The default constructor automatically initiakzall instance variables to their default
values. The default initialization values are giehow:
Instance Variable Type Default Initialization Value
byte 0
short 0
int 0
long oL
float 0.0f
double 0.0
char "u0000'  (null character)
boolean false
String " (Note that there is no space between the quotes)
Any Object null

27p.111, topic: “Assigning Object Reference Variable

28,117, topic: “Constructors” "2para, &' line.

% Note that there is an important difference betwaeéhandnull character. null is a Java keyword which means that a variable is
not initialized, whereasull character is the first Unicode or ASCII character.
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6.4 All fields (both static and non-static) are always initiadizg@ither automatically by
default values or by user-given values) upon aeahbpitialization. But allocal variables
must be initialized by the user.

6.5 Overloaded methods must differ in the type @ndiimber of their parametefSReturn
types do not play a role in overload resolutibrin some cases, Java’s automatic type
conversions can play a role in overload resolutfon.

6.6 When a primitive type is passed to a method, done by use of call-by-value. Objects
are implicitly passed by use of call-by-referefite.

6.7 Methods declared as static have several restrsc

1. They can only call othestatic methods.
2. They must only accestatic data.
3. They cannot refer tthis or superin any way**

6.8 An inner class has access to all of the mendifets enclosing class (whether they are
public, private, protected or package-default)atoess any member of inner class (whether
they are public, protected or package-default — it private), the outer class must
instantiate an object of the inner claSs.

6.9 In a varargs method, the varargs parameter Ineusst® For example:

int dolt(int a, boolean b, int ... vals) {}

/lint dolt(int &, int ... vals, boolean b) {} //Err or!
6.10 There must be only one varargs paraniéfeor example:

int dolt(int a, int ... vals) {}

/lint dolt(int &, int ... vals, boolean ... x) {} / [Error!
6.11 Zero or more arguments may be passed to a varargs gaafFor example:

int dolt(int ... vals) {}
We can call the above methoddag() ordolt(2) ordolt(2, 3, ..., n) etc.

6.12 In contrast to constructors, static initialldocks aren't inherited and are only executed

once — when the class is loaded and initializethbyJRE.

Complete Concepts Program — Class, Objects and Meails

%0'p.125, topic: “Overloading Methods™ara, %' line.
31 n.126, #' para, last line.

*2.126, 2% para, & line.

33 p.134, the “Remember” para.

34 p.141, topic: “Understanding Static

"I Bara.

%p.146, §' para, ' line.

%p.153, 4
%p.153, &'

para.
para.

% n.155, topic: “Varargs and Ambiguity”.
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6. Whether we can access static and non-static d ata and methods from a
static method [main()].

7. Whether we can change the value of a final va riable, which is
essentially a constant.

*/

class Box {
private  float height;
private  float width;

Box() {
height = 0;
width = 0;

}

Box( float h, float w){
height = h;
width = w;

}

Box(Box obj) {
height = obj.height; //Note why we're allowed to access private data...
width = obj.width;

}

public  float getArea() {
return ( float ) height * width; //Note the type casting...

public Boxinc( float wval){
return  new Box(height + val, width + val);
/* The above statement works similar to the followi ng lines:
* Box temp = new Box(height + val, width + val);
* return temp;
*/

public void setDimensions(  float h, float w){
height = h;
width = w;

public float getHeight() {
return  height;

public  float getWidth() {
return  width;

class CompleteConcept_Chapter6_1 {
static boolean can_Be_Accessed From_Main = true ;
boolean _can_Be_ Accessed From_Main = false ;
final static boolean CAN_BE_CHANGED =false ; //Constant

static void canBeAccessedFromMain() {

System.out.printin( "Static method can be accessed from main."
}

void cannotBeAccessedFromMain() {

System.out.printin( "Non-static method cannot be accessed from main."
}
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public  static void main(String args|]) {

Box bl = new Box(); /[Test Box() Constructor

System.out.printin(b1.getArea());

bl.setDimensions(5.2f, 5.9f); /[Test setDimensions() Method
System.out.printin(b1.getHeight()); /[Test getHeight() Method
System.out.printin(b1.getWidth()); /[Test getWidth() Method
System.out.printin(b1.getArea()); /ITest getArea() Method

/ISystem.out.printin(b1.height); //Cannot access

private data

Box b2 = new Box(5.2f, 5.9f); /[Test Box(float h, float w)

System.out.printin(b2.getArea());

Box b3 = new Box(b2); /[Test Box(Box obj) Constructor

System.out.printin(b3.getArea());

Box b4 = new Box(b3.inc(6.8f)); /[Test inc(float val) Method

System.out.printin(b4.getArea());

/[Test static & non-static variable access from mai
System.out.printin(can_Be_Accessed_From_Mai
/ISystem.out.printin(_can_Be_Accessed_From_Main);

/[Test static & non-static method access from main(
canBeAccessedFromMain();
/lcannotBeAccessedFromMain();

/ITest whether final variable (i.e., a constant) ca
/ICAN_BE_CHANGED = true;

[*Program Output:

0.0 /ISystem.out.printin(b1.getArea());
5.2 /ISystem.out.printin(b1.getHeight())
5.9 [ISystem.out.printin(b1.getWidth());

30.68 /ISystem.out.printin(b1.getArea());
30.68 /ISystem.out.printin(b2.getArea());
30.68 [ISystem.out.printin(b3.getArea());
152.40001 //System.out.printin(b4.getArea());
true /ISystem.out.printin(can_Be_Accessed
Static method can be accessed from main. //ca

*/

Complete Concepts Program — Inner Classes

class Outer{
public int outer_pub;
private int outer_pri;
protected int outer_pro;
int outer_def; /[Default access
int general var;

void outerMethod() {
/ICan't access inner fields or methods without obje
Inner in = new Inner();
/ICan access inner fields or methods whatever
[/laccess specifiers they may have
in.inner_pub = 5;
in.inner_pri = 5;
in.inner_pro = 5;
in.inner_def = 5;
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in.general_var = 5;
in.innerMethod();

}

class Inner {
public int inner_pub;
private int inner_pri;
protected int inner_pro;
int inner_def;
int general var;

void innerMethod() {

outer_pub =5;
outer_pri =5;
outer_pro = 5;
outer_def = 5;
general_var =5;
outerMethod();

}

public class CompleteConcept_Chapter6_2 {
public  static void main(String[] args) {

Outer a = new Outer();
Outer.Inner in = a. new Inner();

in.innerMethod();
in.inner_pub = 5;
in.inner_pro = 5;
in.inner_def = 5;
in.general_var = 5;

}
}
Exercises
*rAx 6.1 The following complete program prints four lines wren executed. Show the four

lines that are printed in the order in which they ae printed. [2006. Marks: 3]

public class ArrayTest {
public  static void main(String[] args) {

int []test= new int [2];

test[0] = test[1] = 5;

System.out.printin(test[0] + "+ test[1));

fiddle(test, test[1]);

System.out.printin(test[0] + "+ test[1));
}

static void fiddle( int [] test, int element) {

test[0] = 10;

test[1] = 11;

element = 12;

System.out.printin(test[0] + "+ test[1] + """+ element);

test = new int [2];

test[0] = 20;

test[1] = 21;

System.out.printin(test[0] + "+ test[1]);
}
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Solution:

55
10,11,12
20,21
10,11

Explanation:
See point 6.6
K 6.2

Design a class name&tudent that has two private data — student id and scorelhe

class should contain a parameterized constructor tmitialize its data member and one
method to display the information. Now write a Javaprogram that will use an array of
Student objects to represent information about 3 stdents. Your program should take
input from the keyboard and display the information of the 3 students[Incourse-1,

2007. Marks: 3+3=6]
Solution:

import  java.util.Scanner;

class Student {
private int student_ID;
private int score;

Student( int std_ID, int s){
student_ID = std_ID;
score = s;

}

void display() {

System.out.printin( “ID:" +student_ID +

}
}

public class Main{
public  static void main(String[] args) {
Student students[] = new Student[3];

Scannerin = new Scanner(System.in);
int stdID, stdScore;
for (int i=0;i<3;i++){
System.out.print(
stdID = in.nextInt();
System.out.print(
stdScore = in.nextInt();
students][i] =

"Enter student ID: "

for (int i=0;i<3;i++){
studentsi].display();
}
}

}
*HxK* 6.3

Marks: 5]

class QW1 {
private int a;
private int b;

"Enter score: " );

new Student(stdID, stdScore);

", score: " + score);

Identify errors in the following program and state the reasons:[Incourse-1, 2007.

public QWI1(int i, int jJ{a=ib=j}

public  void show() {
System.out.printin(a);

1
2
3
4
5 public QW1(int i){a=ib=i;}
6
7
8 System.out.printin(b);

9

}
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10

11 public  static void main() {

12 final  int ARRAY_SIZE;

13 int af] = new int [ARRAY_SIZE];
14 int b[]={0,1,2,3,4,5,6,7,8, 9}
15

16 for (int i=0;x<=b.length;i++) {
17 System.out.printin(b[i]);

18 }

19 b +=10;

20 show();

21 }

22}

Solution:

» Line 11:
main() method has no parameters.
OR,

At runtime, the following exception will be genezdt
Exception in thread "main"” java.lang.NoSuchMethodEr ror: main

» Line 13:
VariableARRAY_SIZE might not have been initialized.
» Line 16:
Cannot find symbol. Symbot;, ClassQwi1
» Line 17:
At runtime, the following exception will be genezdt
Exception in thread "main"java.lang.ArraylndexOutOf BoundsException:10
» Line 19:
Operator + cannot be applieditgq] , int
OR,
Operator + cannot be applied to array
» Line 20:
Non-static methodhow() cannot be referenced from a static context.

6.4 Identify errors and state the reasons{Incourse-3, 2007. Marks: 5]

1 class test{
int x=25;
private int y=45;

class in{
private int p=90;
void set p(){

p =25;

set_val(100, 200);

O©oo~NoOOoTh~,WwWN

10 }

11 }

12

13 private  void set val( int a, int b){
14 X=a;

15 y =b;

16 p = 34;

17 1}

18

19 void temp() {

20 int= new in();

21 t.set_p();

22 t.p = 23;

23 }

24}

25

26 class test in{

27 public  static void main(String args|]) {
28 test ob = new test();
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6.5

29 temp();

30 inobl = new in();
31 in.set_p();

32

33}

Solution:
Error 1: Line 16: Cannot find symbol. Symbol: varialje Location: classest .

Error 2: Line 29: Cannot find symbol. Symbol: methadmp() . Location: class
test in

Error 3: Line 30: Classin is an inner class. Cannot be instantiated out$ideouter
classtest .

OR, Cannot find symbol. Symbol: class. Location: classest_in

Write a class definition for the following scenario You have to write a class called
MyFraction which works on fractions of the form a/b where a represents the
numerator and b represents the denominator. Botha and b are integers (i.e. ifa=1
and b = 2, then the fraction will be 1/2). Your clas should perform the following
operations:

I. Create two constructors — (1) with no parameters tat seta=0and b = 1,
and (2) with 2 integer parameters that sets both and b.

il Write an instance method foraddition which returns the resultant object.
[int: a/b + c/d = (ad + bc)/bd]

iii. Write a static method for multiplication which returns the resultant object.
[Hint a/b * c/d = ac/bd]

Iv. Write a static main() that allocates two Fractions, 1/2 and 3/4 and stes
their sum in a third variable. [2005. Marks: 5]

Solution:

class MyFraction {
int a, b;

MyFraction() {
a=0;
b=1,

}

MyFraction( int x, int y){
a=x;
b=y;

}

MyFraction addition(MyFraction x) {
return  new MyFraction((a * x.b + b * x.a), (b * x.b));
}

static  MyFraction multiplication(MyFraction x, MyFraction y) {
return  new MyFraction((x.a * y.a), (x.b * y.b));
}

}

public class E6 _5{
public  static void main(String[] args) {

MyFraction f1 = new MyFraction(1, 2);
MyFraction 2 = new MyFraction(3, 4);
MyFraction f3 = f2.addition(f1);
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*Hk % 6.6 Consider the following Java code. Generate the outh and state the reason of your
result. [2007. Marks: 3]

1 class QW1{
2 String str;
3 public int num;
4 QWJI(String s, int a){
5 str=s;
6 num = a;
7
8
9 public  String toString() {
10 return  str + "+ num;
11
12}
13
14 class test{
15 public  static void main(String[] args) {
16 QW1 ob = new QW1("Hello" , 123);
17 QW1 o0bl = new QW1("Waorld" , 345);
18 obl = ob;
19 ob.num = 345;
20 System.out.printin(ob1);
21
22}

Solution:

Hello 345

Explanation:

1. At line 18, after the statement executes, both aid ‘obl1’ will be pointing to the

object ‘ob’.
2. Atline 19, the change in ob.num will also be refigel in ob1l.num.
3. At line 20, the passing of obl as argument to forfhttauses to call the toString()
method of obl, which then prints the above output.
K 6.7 Perform necessary correction on the following Javgrogram and generate the

output: [2007. Marks: 3]
1 class QW {

public

public int a;
private int b;
public  void show() {
System.out.printin(a);
System.out.printin(b);

static  {
a=12;
b=13;
static

public void test() {

show();

class temp {
public  static

QW.Show();

QW ob =

QW obl =

ob.a =50;

ob.show();

ob1l.test();

void main(String[] args) {

new QW();
new QW();
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Corrections:

1. The fields ‘a’, ‘b’ and the method show() shoulddtatic.
2. Line 19: QW.Show() should be QW.show(), i.e., thetimd name show() should be
in lowercase.

Output:

12
13
50
13
50
13

6.8 Create a class namedntegerSet. This class should contain two sets of integer
numbers that belong to the range 0 to 100. Each skt represented using an array of
boolean. Array element a[i] is true if integer i is in the set. Your class should perform
the following operations:

I. Create a no-argument constructor to initialize bothof the set as an empty
set (all the elements are set ti@alse).

il Create a constructor to take input into both of thesets.

iii. Write a method unionOfSets to create a third set wich is the union of the
existing two sets. (An element of the third set isue if that element istrue in
either or both of the existing sets).

V. Write a static method insertElement to insert a new integerk into the first
set (by setting a[k] totrue).

V. Write a method printSet to print the elements of both the sets.

Write a Java program to create an object of typdntegerSet and perform all the
operations mentioned in the class on that object2007. Marks: 6]

Solution:

class IntegerSet {
static boolean [] a, b;
IntegerSet() {

a= new boolean [100];
b= new boolean [100];
}
IntegerSet( boolean [] x, boolean []y){
a=x;
b=y,
}
boolean [] unionOfSets() {
boolean [Jc= new boolean [100];
for ( int i=0;i<c.length;i++){
if (a[i] == true || b[i] == true ) {
cli] = true ;
}
return ¢;
}
static void insertElement( int k) {
alk] = true ;
}
}

public class Test{
public  static void main(String[] args) {
IntegerSet obj = new IntegerSet();
boolean [] z = obj.unionOfSets();
IntegerSet.insertElement(38);

}
}
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Chapter 8
Inheritance, Abstract Classes and Interface

Theories

* 8.1 What is I nheritance?

Inheritance is a mechanism which allows a clasBe@tdhe base or superclass) to be
extended to make a new class (calleddémved class or subclass), while maintaining the
integrity of the base class.

Tk x  B8.2 Why should you use the keywordsuper in your java program? Explain with
example.[Incourse-2, 2007, Marks: 3. 2007, Marks: 3]

OR, State use of super keyword using examplf.ncourse-2, 2008. Marks: 2.5]
There are two cases where we should use the keysupet in a java program:

1. To call the constructor of the superclass.
2. To access the non-private fields and methods ofuiperclass.

For example, consider the following code segments:

class A({
int a;

A( int x){
a=x;

}

void display() {
System.out.printin(a);

}
}

class B extends A{
int b;

B( int x, int y){
super (X);
b=y;
}

void display() {
super .display();
System.out.printin(b);

}
}

In the above example, insidetass B , super(x) is used to callclass A s
constructor, angduper.display() is used to acces$ass A s display() method.

*xk 8.3 What is the difference betweermethod overriding and method overloading? Explain
with example.[2003, 2005, 2007. Marks: 4/3/3]

Mention the rules associated with them[2007. Marks:. 2]

In a class hierarchy, when a method in a subclasghe same name and type signature
as a method in its superclass, then the methddeirsibclass is said twerride the method
in the superclass, and this process is catfiettiod overriding.

On the other hand, when multiple methods have Hmesname, but different type
signatures, then the methods are said to be owdedbhaand this process is calle@thod
overloading.
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Here is an example:
class A({
int a;

void display() {
System.out.printin(a);

}
}
class B extends A{
int b;
void setVal( int x){
b=x;
}
void setval( int x, int y){
super .a =Xx;
b=y;
}
void display() {
System.out.printin(b);
}
}

*In the above example, thsplay() method inclass B has the same name and
type signature as thdisplay() method inclass A . So, thedisplay() method in
class B  overrides the display() method ofclass B . On the contrary, the
setVal() methods irclass B have the same name, but different signaturesth®yg,are
overloaded.

Again, overloading defines a similar operation iffedent ways for differentdata,
whereas overriding defines a similar operationiffecent ways for differenobject types.*°

Rules associated with method overloading:

1. Overloaded methods must differ in the type andiloniper of their parameters.
2. Return types do not play a role in overload resotut

Rule associated with method overriding:

Overridden methods must match in the type and nurobéheir parameters as well as
their return types.

What is the advantage of method overriding?

Method overriding allows Java to support run-tmelyporphism. This run-time
polymorphism allows a general class to specify mehthat will be common to all of its
derivatives, while allowing subclasses to define $pecific implementation of some or all of
those methods. Overridden methods are anotherhedyava implements the “one interface,
multiple methods” aspect of polymorphism.

“A superclass variable can refer a subclass object”do you agree? Justify your
answer.[2003. Marks: 3]

Yes, a superclass variable can refer a subclasectobjrhe following program
demonstrates this:

% Note that | haven't declared any constructorshi tode segment. In the exam, you need to saveual time as possible.
Declaring constructors is irrelevant to the questiand the program is perfectly valid without coustors. So, you must omit
irrelevant codes to save time at exam, providetithwirrelevant code is not vital for the programbe compiled successfully.

“% Include this difference only if the question hamdrks or, if the question doesn’t want any example.
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8.6

8.7

8.8

8.9

class A({
int  x;

void displayA() {
System.out.printin(x);
}
}

class B extends A{
int y;

void displayB() {
System.out.printin(y);
}
}

public class TestClass{
public  static void main(String[] args){

Bb= new B();
Aa=b;
a.displayA();

}

In the above program, inside the main methadjs a superclass reference which refers
to its subclass objecb®. However, only those members ofass B can be accessed
through a’ that are defined byglass A . So, while we can access the field and the
method displayA() , we cannot access the fielg’ ‘and the methoddisplayB()
through the superclass reference variable *

Discuss why casting a superclass reference to a sildss reference is potentially
dangerous.[2005. Marks: 3]

A superclass reference knows nothing about what lmeesnthe subclass has added. But
the subclass knows what it inherited as well astwhedded. So, when a subclass will refer
to a superclass reference (through casting), it kmbw all the added members of its own
class as well as those of the superclass. Therafasdikely that the subclass reference may
try to access its own added members. And whereg 8o, it will not be able to find them in
the object referred to by the superclass. Thugreor will occur. Hence, casting a superclass
reference to a subclass reference is potentialigei@us.

Why should you use abstract class in your programfd ncourse-1, 2007. Marks: 2]

Sometimes there may be a need to create a suetblsonly defines a generalized
form that will be shared by all of its subclasskesyving it to each subclass to fill in the
details. Such a class determines the nature ofntkéhods that the subclasses must
implement. Abstract class provides a way to sdivetype of situation.

What is interface? What are the possible contentsfan interface? Explain. [2003.
Marks. 1+2]

An interface defines a protocol of behavior that ba implemented by any class.
The possible contents of an interface are:

1. Method declarations without bodies.
2. Initialized variables which are implicitly statioe final.

State the advantages of using interfacgélncourse-2, 2007. Marks: 2]

1. Capturing similarities among unrelated classes authartificially forcing a class
relationship.

2. Revealing an object's programming interface witlreuealing its class.

3. Helps achieving multiple inheritance.
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ok 8.10 State the advantage of an interface over an abstraclass.[2007, Marks. 2. Incourse-
2, 2008. Marks: 2.5]

The advantage of interface over abstract classh& several interfaces can be
implemented by a class, whereas only one absti@d can be inherited by a class.

* 8.11 What are the differences betweembstract class and interface?

Abstract Class Interface

A class may extend only one abstract class. A dessimplement several interfaces

Can extend another abstract or non-abstr&zn extend only another interface.

class.
Can have methods with bodies defined @annot have any method with a defined
well as methods without bodies. body.
Can contain both instance variables am@hn contain only static final variables (i.e.,
constants. static constants).

* 8.12 What are the differences between alass and an interface? [2002. Marks: 3; 2005.
Marks: 2]

Class Interface

Defines what statds and behaviors ahDefines what methodsaass can have.
object can have.

Can extend another class or impleme@an extend only another interface.
interfaces.

Can have methods with bodies defined @annot have any method with a defined
well as methods without bodies (i.ehody.
abstract methods).

Can contain both instance variables af@hn have only static final variables(i.e.,
constants. constants).

Objects of a class can be instantiated. Objects af interface cannot he
instantiated.

* 8.13 Is it possible to partially implement an interface?Justify your answer with example.
[2003. Marks: 3]

Yes, it is possible to partially implement an ifiéee by declaring the implementing class
as abstract. For example:

interface Characteristics {
boolean hasArea();
boolean hasVolume();
boolean is2D();
boolean is3D();

}
abstract  class Figure implements Characteristics{
int diml, dim2;
public “? boolean is2D() {
return  true ;
}
}

“Li.e., attributes or properties.
“2 Don't forget to include the modifier ‘public’, igming it would result in a compile-error. See pdrt5.
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In the above example, class Figure partially im@eatad the interface Characteristics by
implementing only one method from it. However, sl&gure must be declared as abstract
and any class that will inherit Figure must impletnte remaining methods declared in the
interface ‘Characteristics’.

*Hxx  8.14 How multiple inheritance is achieved in Java72005. Marks: 1]

OR, Write a Java program to implement multiple inheitance. [Incourse-2, 2007.
Marks: 4]

Multiple inheritance can be achieved in Java bgveilhg a class to inherit from one other
class and an unlimited number of interfaces.

Below is a program demonstrating multiple inher@&nwhich inherits a class and an
interface:

interface Engine{
void setHorsePower( int hrsPwr);
int getHorsePower();
void setMaker(String mk);
String getMaker();

class Body{
private  String color;

void setColor(String clr) {
color = clr;
}

String getColor() {
return color;
}

}

class Car extends Body implements Engine {
int hp;
String maker;

Car(  int hrsPwr, String clr, String mkr) {
hp = hrsPwr;
setColor(clr);
maker = mkr;

public  void setHorsePower( int hrsPwr){
hp = hrsPwr;

public int getHorsePower()}{
return  hp;

public  void setMaker(String mk){
maker = mk;

public  String getMaker()¥{
return  maker;

}

public  class Multi_Inherit {
public  static void main(String[] args) {
Car toyota_Corolla = new Car(100, "White" , "Toyota" );
Car pajero = new Car(800, "Black" , "Mitsubishi" );

}

}
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* 8.15

8.16

8.17

X is a subclass of Y. Does the last two assignmemslow produce a compile-time
error? [2006. Marks: 2]

Xx= new X();
new Y();

ol <

Yy=
y=Xx
X=Yy,
The assignment y = x does not produce any comipile-error as subclass object can be
assigned to superclass reference. But the assignmey produces a compile-time error.

What is final variable and final method? Write down the reasons to use thesg2006.
Marks: 3]

A final variable is a variable whose value canmothanged. It is used as a constant.

A final method is a method which cannot be oveedt is used to prevent overriding
of a method.

What is early binding, late binding and dynamic binding (or dynamic method
dispatch)?

Normally, Java resolves calls to methods dynamjcait run time. This is called late
binding. However, since final methods cannot berodden, a call to one can be resolved at
compile time. This is called early binding.

Dynamic binding or dynamic method dispatch is thechanism by which a call to an
overridden method is resolved at run time, rathantcompile time.

Points to be Remembered — Inheritance

8.1
8.2
8.3

8.4

8.5

8.6

8.7

@ class@a qIfB T@ class@? inheritFAce AR+

Constructor calRtd 4% superclassits 4y subclassidd ™

JW  Superclassqad constructor A «ATF S=ET  constructor parametess ¥, SIRCA
Subclass4d constructord super() call il FACS R GITHE@ Java [ MrEz G5! call
T 58 I™M superclassqad constructor parameterized, ©i=ee Javafts s GG
call F9C3 M GJ2 IR ©f TITI?EI'H%T super( paraneter-|list) W call FaCe ECI
Subclass43 constructord super() call FICT ©f S[*F2 constructordd &N statement
2rs 2310

SubclassetE super F-$TT TR $F TATE superclassad methoddT variable accessl
A

Superclass reference variaRI€l subclass objeef® refer<<l TR | ©& GICHCA@ @ variable
BT subclassg9d @7 73 variabledl method? accesssl A& @& superclassd define
T Otz @3 @t A=e T@, wdie subclass reference variabfsr superclassqas
object refer a1 T =118

Overridden method calis %@, (FI9 superclass variabR¥q subclass4d (9 object
(F point<F<td, ©U9 subclass4s overridden metho®2 CaIIEC?H49

*3p.159, 1% para.

#41.170, topic: When Constructors are Called, 1* para, 3" line.
%5p.170, ¥ para, §'line.

“p.163, topic: Using super to Call Superclass Gangirs, & line.
*"p.163, 2™ para, 1st line.

“8p.162.

49p.174, the program.
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8.8

Overridden metho#3 access modifieF<*72 superclassdd method«d access privilege
a7 QR TN A Q@M privilege TN 0o 731 widle, superclassdd method package
default 2T subclass9d method package defawlt public RC® %(q, private (e (9 |
@FRSIE, superclassdd method public 26T subclassed¥ method publict® 21, package
defaultal privatex0sT 09 =11

Points to be Remembered — Abstract Classes

8.9

8.10

8.11

8.12

8.13

@ classd PToT T abstract methodIFTa2 @ class(@ abstracfZPTA declaresars
71>

Abstract class93 (9 object declar@<l T «I, O3 GIGIA reference variable declafet
102

Abstract classq abstract constructcfl abstract static method declaFel TT 102
Abstract classdd subclassd @ Abstract classdd JFe abstract method overridesace
@ 1”2 w97 subclasst IW N3 W9 abstractz@ AH, ©IRE superclassdd wel
abstract method overrid@ KT8 eIt 14

&9 class(E abstracta3z final ©S7 R FUI2 declareddl T Otk

Points to be Remembered — Interfaces

8.14

8.15

8.16
8.17

8.18

Variables can be declared inside of interfdeelarations. They aremplicitly static and
final, i.e., they cannot be changed by the implementfags. Theymust also be
initialized >

All methods and variables in an interface amplicitly public. So, when they are
implemented, theynust have ‘public’ as their access modiffér.

An interface can extend only interfacesanmot extend any normal or abstract class.

Reference variables of an interface can lotadl, and that variable works just like the
reference variable of an abstract clé&=e point 8.6). And no objects of an interface can be
instantiated, since interfaces are not cladses.

If a class includes an interface but doesfulbt implement the methods defined by that
interface, then that classust be declared aabstract.>

%0p.178, §'line.

1 p.178, 7' line; last para, siline.

%2p.178, §'line.

>3 Note that allbbstract methods must be overridden, mitof the methods (i.e., both abstract and non-atijtra

n.178, 18 line.

%p.181, ' para, & line.

%6 .193, the para before last para.

%"p.193, last line of the para before last para®4. 2" para, & line.
8 n.195, ' para, lines 1-4.

*9p. 196, topic: Partial Implementations.
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Exercises

*khkx 8.1 Generate the output of the following program:[Incourse-1, 2007, Marks: 6. 2007
(similar), Marks: 4]
1 class Add{

2 protected int i

3 Add( int a){i=a;}

4 protected void addlt( int amount) {i += amount;}
5 protected int getlt() { return  i;}

6}

7

8 class DAdd extends Add{

9 private int i

10 DAdd( int a, int b){

11 super (a);

12 i =b;

13

14 protected void addlt( int amount){i=i+ super .i + amount;}
15 protected int getlt() { return  i;}

16 protected void doublelt( int amount) {addIt(2 * amount);}
17}

18

19 public class TestAdder {

20 public  static void main(String argsl]) {

21 Add A = new Add(3);

22 DAdd DA = new DAdd(1, 5);

23 A.addlIt(20);

24 System.out.printin(A.getlt());
25 A = DA;

26 A.addlIt(20);

27 System.out.printin(A.getlt());
28 DA.doublelt(20);

29 System.out.printin(A.getlt());
30 }

31}

Solution:

23
26
67

Explanation:

1. Line 23 invokes line 4, and line 24 invokes line 5.
2. Line 26 invokes line 14, and line 27 invokes liree See point 8.7
3. Line 28 invokes line 16, which in turn invokes libé; and line 29 invokes line £5.

*x ok 8.2 Generate the output of the following Java program ad state the reason of your
result: [2007, Marks: 3. Incourse-2, 2008, Marks: 5]

1 interface Test {

2 public int a=34;

3 public  void add();

4 public  String msg();

5}

6

7 abstract class T1 implements Test{
8 int m = 340;

9 int a=23;

10 abstract public  void add();

11 public  String msg() {

12 return  "Class T1" + " " +a;
13 '}

9 Note that in line 29 A.getlt() is called, notDA.getlt() . But the effect of both is the same accordingdim{8.7.
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14}

15

16 class T2 extends T1{

17 int k=124,

18 public  void add() {

19 k=k+a;

20 System.out.printin( ket +k);

21 }

22 public  String msg() {

23 return  “"Class T2" + " " + super .msg()
24 + " " +Testa+ 4+ m;
25 }

26}

27

28 class T3{

29 public  static void main(String[] args) {
30 Testob = new T2();

31 ob.add();

32 System.out.printin(ob.msg());
33 }

34}

Solution:

k: 147
Class T2 Class T1 23 34 340

Explanation:

1. At line 30, the reference variable of the interfatest’ is pointing to an object of
class T2.

2. Line 31 invokes the method add() and that methaatpthe value of k + a, where
‘a’ is the field having the value 23.

3. Line 32 invokes ob.msg(). As ob is an object ofssld2, therefore, the msg()
method in T2 will be invoked. That method in tunvokes the msg() method in T1,
which is the superclass of T2. The msg() methatiénsuperclass prints the value of
the field ‘a’ from class T1.

4. Again, the msg() method in class T2 prints the @altiTest.a, which is a constant in
the interface Test.

5. Finally the msg() method in class T2 prints theueadf ‘m’.

*x Kk 8.3 Identify errors in the following program and state the reasons[Incourse-2, 2007.
Marks: 7]
1 import java.io.*;
2
3 class A{
4 int p=120;
5 public  void print() { System.out.printin( "p:" +p);}
6}
7
8 abstract class B extends A{
9 int d=525;
10 public  void print() { System.out.printin( "d:" o +d);}
11 public  void print( int k) { System.out.printin( “InB" );}
12 abstract int add();
13}
14
15 class C extends B {
16 int m =424,
17 public  void print() { System.out.printin( ‘'m:" +m);}
18}
19
20 class test{
21 public  static void main(String[] args) {

22 Aa= new A();
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8.4

23 Bb= new B();

24 Cc= new C();
25

26 c=a;

27 c.print();

28

29 a=b;

30 a.d = 230;
31 a.print();

32 a.print(120);
33

34 b=c;

35 b.add();

36

37}

Solution:

Error 1: Class C is not abstract and does not overrideaistract methoddd() in
class B.See point 8.12

Error 2: Line 23: Class B is abstract, cannot be instantiafed point 8.10

Error 3: Line 26: Superclass object cannot be assigned to subeBsemce See point
8.6

Error 4: Line 30: Cannot find symbol (variable d) in Class MR, Superclass
reference @’ does not know anything about subclass figldwhich is not in class ASee
point 8.6

Error 5. Line 32: Cannot find methodgrint(int) in Class A,OR, Superclass
referencea’ does not know anything about subclass metak(int) which is not in
class A.Seepoint 8.6

Error 6: Line 35: Methodadd() is abstract irclass B and is not overridden in
class C . Seepoint 8.6 & 8.7

What would be the output of the following statemerg?[2003. Marks: 3]

1 class A{
2 A() { System.out.printin( "Inside A" );}
3}
4 class B extends A({
5 B() { System.out.printin( "Inside B"  );}
6}
7 class C extends A{
8 C() { System.out.printin( "Inside C"  );}
9}
10 class Example {
11 public  static void main(String[] args) {
12 Cobj= new C();
13 }
14}
Solution:
Inside A
Inside C
Explanation:

See point 8.2. Note that on line 7, class C extends classiot clasB. Don't forget to
thoroughly check the program at exam, lest you beafooled!
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** 85

Y k% 8.6

Consider the following code segment:

1 interface Facel {

2
3}
4

public  void bar();

5 class Classl {

6
7

8

9
10
11
12}
13

private int size =0;
private  String name;

public Class1(String name) { this .name = name; }
public  String getName() { return  (hame); }
public  void foo() { System.out.printin( "Classl.foo()"

14 class Class2 extends Classl implements Facel {

15
16
17
18
19
20
21}

What will be the output after the following code isexecuted?2005. Marks: 4]

int size =0;

int  x;

public Class2(String name) { super (name); }

public  void foo() { System.out.printin( "Class2.foo()"
public  void bar() { System.out.printin( "Classl.bar()"

Facelc= newClass2( "ME");
c.bar();

Solution:
Classl.bar()

Explanation:
See point 8.17

You have to design a class hierarchy as shown below

Accoun

/\

Savings Account Current Account

)}

The parent class contains the general information ut an account and an
abstract method to calculate the yearly interest. & savings account, the interest rate
is 10% and for current account the interest rate is6%. All the data members of the
Account class are initialized through a parameteried constructor. Your program
should be able to deposit and withdraw money from a&aving account. Perform the
same operation on a current account. [Incourse-1 7. Marks: 4 + 3 =7]

Solution:

abstract class Account{

int acc_No;
float balance;

Account( int acc, float initial Balance) {

}

}

acc_No = acgc;
balance = initial_Balance,;

void deposit( float amount) {
balance += amount;
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void withdraw( float amount) {
balance -= amount;

}

abstract  void calc_Interest();

}

class Sav_Acc extends Account{
Sav_Acc( int acc_No, float initial_Balance) {
super (acc_No, initial_Balance);

void calc_Interest() {
balance += (balance * 10) / 100;

}
}
class Curr_Acc extends Account {
Curr_Acc( int acc_No, float initial_Balance) {
super (acc_No, initial_Balance);
}

void calc_Interest() {
balance += (balance * 6) / 100;

}

public class Acc_Test{
public  static void main(String[] args) {
Sav_Acc accl = new Sav_Acc(1001, 5000.0f);
accl.deposit(1000);
accl.calc_Interest();
accl.withdraw(500.0f);

Curr_Acc acc2 = new Curr_Acc(1001, 5000.0f);
acc2.deposit(1000);

acc2.calc_Interest();

acc2.withdraw(500.0f);

}
}

8.7 Implement an abstract classlayer and two subclasses namebatsman and bowler.
Each player has a name, contact address, telephomaumber and status (either
batsman or bowler). Thebatsman class maintains the total run obtained by a batsma
and the number of one day matches he participatedSimilarly, the bowler class
maintains the total wickets taken by a player and he total number of matches. The
parent class contains an abstract method to calcula the average of each player.
Implement the above classes in Java. Provide consttors to initialize the private
data. Override the toString() method in each class to display the class name. W¢ra
program to create an object of typebatsman and bowler and calculate the average run/
wickets obtained by a player. Your program should o call thetoString() method to
display the class name2007. Marks: 5]

Solution:

abstract  class player{

static final int BOWLER = 0;
static final int BATSMAN =1;
String name;
String address;
String tel;
int status;
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player(String a, String b, String c, int d){

name = a;
address = b;
tel =c;
status = d;

}

abstract  float getAverage();

class batsman extends player {
private int runs;
private int matches;

batsman(String a, String b, String c, int d, int e int f){
super (a, b, c, d);
runs = e;
matches =f;

}

float getAverage() {
return runs / matches;

public  String toString() {
return  "batsman" ;
}

}

class bowler extends player {
private int  wickets;
private int matches;

bowler(String a, String b, String c, int d, int e int f){
super (a, b, ¢, d);
wickets = e;
matches = f;

}

float getAverage() {
return  wickets / matches;

public  String toString() {
return "bowler" ;

}
}

public class Test{
public  static void main(String[] args) {

batsman bat = new batsman( "a" , "x" , "9003057" , player.BATSMAN,
1000, 18);

bowler ball = new bowler( "b" , "y" , "9013592" , player.BOWLER, 500,
18);

System.out.printin(bat.getAverage());
System.out.printin(ball.getAverage());
System.out.printin(bat);
System.out.printin(ball);
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Theories

* 9.1
9.2
9.3
9.4

Chapter 9
Packages

What is a package? How can you define your own paage?[2003. Marks: 1+2]
A package is a namespétthat organizes a set of related classes and acesf

To define a custom package,package statement has to be included as finet
statement in a Java source file. More than one dde include the sampackage
statement. For example, to define a package nany&thtkage, the following line has to be
added as the first statement in a Java source file:

package MyPackage;
How a class or an interface is added to a packag€Z005. Marks: 2]

To add a class or an interface to a package, #ss dr interface should be declared in a
Java source file and@ackage statement has to be included as the first statemehat
file. Also, the file should be kept under a diregtmamed after the package name. For
example, to add a class named “MyClass” to a packagned “MyPackage”, the following
code should be included in a file named MyClasa,jand the file should be kept under a
directory named “MyPackagé®

package MyPackage;
class MyClass {

}

Show with an example, how you can organize two cless in two different files into
a single package[2002. Marks: 3]

package MyPackage; package MyPackage;
class Classl { class Class2 {
} }

Classl.java Class2.java

In the above exampl€&lassl andClass2 are two classes in two different files, but
they are under the same package named ‘MyPackage’.

Discuss the relative merits of using protected acse vs. private access in
superclass[2005. Marks: 3]

A private member in a superclass cannot be accdéssmdany of its subclasses or any
other classes. On the contrary, a protected membarsuperclass can be accessed from
only its subclasses, not from any other classes.

Concepts - Rules for Package Access Specifiers

k% 9.1

5. Anything declaregublic can be accessed fraamywhere.

6. Anything declaregrivate  cannot be seen outside of gtass.

7. Anything declared as default access (package-@)ian be accessed from anywhere
in thesame package.

8. Anything declared agprotected can be accessed from anywhere in thee
package, plus from only its subclassestside the packagé®

®IA namespace is an abstract container for various items. E&efm iwithin a namespace has a unique name, butaimespace
allows disambiguation of items with the same nanag are irdifferent namespaces.

®2|f you don’t have much time at exam, don't botlmeluding the example.

63 p.186, last para, from'@line to the last of that para.
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*HxKk 92

Fackage One

Fackage Two

Alpha |4 Subclass AlphaSub
Beta Gamma
Visibility
‘ Modifier ‘Alpha |Beta ‘Alphasub ‘Ga.mma
‘publ ic ‘Y |Y ‘Y ‘Y
‘protected‘Y |Y ‘Y ‘N
‘no modifier ‘Y |Y ‘N ‘N
‘private ‘Y |N ‘N ‘N

Notes on the above figures:

1.
and Gamma.

2
3.

It is to be assumed that the fieldsAlpha are to be accessed from Beta, AlphaSub

. Alphasub is a subclass of Alpha.
The rulings for a subclass in the same packaggeistical to the rulings for another
class in the same package. i.e., If another subathsAlpha — for example —
AlphaSub2 is declared inside Package 1, then litsgsiwould be the same as those

for Beta. So, no subclasses of Alpha was declar&hckage One.

public class name.

Complete Concepts Program

P1l.java
package p1;
public class P1{
public int pl pub;
private int  pl pri ;
protected int  pl pro ;
int pl def ;
}
class P1_Sub extends P1{
P1_Sub() {

super . pl pub =5;
super . pl pro =5;
super . pl _def =5;

}
}
class P1 Test{
P1 Test(){
Plpl-= new P1();
pl. pl pub =5;
pl. pl pro =5;
pl. pl_def =5;
}

43

A class can have only two access modifiepgublic and no modifier (i.e., package
default). However, onlgne class can be public in a file, and the file namesinioe after that

P2.java
package p2;
import pl.%
public class P2{
P2() {
Plpl-= new P1();
pl. pl pub =5;
}
}

class P2 _SubP1l extends P1{
P2_SubP1() {
super . pl pub =5;
super . pl pro =5;




Exercises

whkkx 9.1 Consider the following Java program fragmentsjIncourse-2, 2007. Marks: 4]
A.java B.java C.java
package pA; package pA; package pA;
public class A{ public class B extends A{ public class C{
private int fAOne; public int fBOne; public int fCOne;
protected int fATwo; public  void mBOne(){} public  void mCOne(){
int fAThree; } Bk= newB();
public  void mAOne(){} }
} }
D.java
import  pA.*;
class D {
public  static void main(String[] args) {
Bb= new B();
Cc= new C();
}
}

I. Which instance variables are accessed using tleetdbjnsidemain() method?
ii. Which instance variables are accessed using tleet@ansidemain() method?
iii. Which instance variables are accessed using tleetbijnsidemCOne() method?

Solution:
I. fBOne.
ii. fCOne.
lii. fBOne, fATwo, fAThree.
*rA 92 Consider the following Java code segments:
A.java B.java C.java
package p; package p; package p;
public class A{ public class B extends A { public class C{
private int a; int s; int r;
public float p; protected int m; protected int n;
protected int k; public void t) {s=k;} public  void f(){
} } B ob = new B();
}
}
D.java E.java
package q; package q;
import  p.*; import  p.*;
public class D extends B{ public class E{
void z(){} public static void main(String args[]) {
Dobl= newD();
Cob2=  newC();
Aob3= newA();
}
}
I. Which instance variables can be accessed using offjeobl in the main()
method?
il Which instance variables can be accessed using offjeob2 in the main()
method?
iii. Which instance variables can be accessed using atfj@b in the f() method
of class C?

You should state the reasons on behalf of your angns. [2007. Marks:. 3]
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Solution:

I. Variable ‘p’ can be accessed using obl as it idipuBecause obl is in class E
which is not a subclass of D, therefore, the ptetkosariables ‘k’ and ‘m’
cannot be accessed using objl.

il No variables can be accessed using ob2. Becausis ob2lass E which is not a
subclass of C as well as in different package thas, therefore, the protected
variable ‘n’ and the default variable ‘r' cannot decessed using objl.

iii. Variables ‘p’, ‘k’, ‘s’ and ‘m’ can be accessed mgiobject ob in the f() method,
because ob is in class C which is in the same gachsa classes A and B are.

*x Ak 9.3 Define a class namedlassA in a packagepA. This class will contain two public
data membera and b and an abstract methodcompute(). Now define three classes
named classB, classC and classD in packagespB, pC and pD. Each of the class is a
subclass ofclassA and will implement the compute() method. In classB, it will compute
eth sum ofa and b, in classC, compute the product ofa and b and in classD, compute
the result of subtraction. Now write a Java programthat will generate call to the
compute() method of each clasglncourse-2, 2008. Marks: 5]

Solution:

classA.java

package PpA;

public  abstract class classA{
public int a,b;
public  abstract int compute();

}

classB.java
package pB;
import pA.*;
public class classB extends classA{

public int compute() { return  a+b;}
}

classC.java
package pC;
import pA.*;
public class classC extends classA{

public int compute() { return a*b;}
1

classD.java

package pD;

import pA.*;

public class classD extends classA {
public int compute() { return a-b;}

1

Main.java

import pB.*;

import pC.%

import pD.%

public  class Main {
public  static void main(String[] args) {
classB b = new classB();
System.out.printin(b.compute());
System.out.printin( new classC().compute());
System.out.printin( new classD().compute());
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Theories
10.1
10.2

* XX 10.3

* KKk 104

Chapter 10
Exception Handling

What is an exception? Why do we need to handle exceptiof2002. Marks: 2]
An exception is an abnormal condition that arisea code sequence at run time.

We need to handle exception so that the program doeterminate abrupfi{and we
can display the user a meaningful error messageedituation.

What is a Java exception?

A Java exception is aobject that describes an exceptional condition that ftasiroed
in a piece of code.

What is fi nal | y block? Discuss the utility of using thefi nal | y block. [2003.
Marks. 1+2]

OR, What is af i nal | y block? When and how is it used? Give a suitable arple.
[2004. Marks: 3]

OR, Why should you usd i nal | y in your program? [Incourse-2, 2007. Marks: 1]

A finally block is a block of code that will be exgted after a try/catch block has
completed and before the code following the tryldtlock.

The finally block is useful for closing file hangland freeing up any other resources
that might have been allocated at the beginning wfethod with the intent of disposing of
them before returning.

Explain f i nal | y with an example.[2005. Marks: 4]

A finally block is a block of code that will be executederfa try/catch block has
completed and before the code following the tryledilock. The finally block will execute
whether or not an exception is thrown. If an exiepis thrown, the finally block will
execute even if no catch statement matches thetsoe

import java.io.*;
class Test{
public  static void main(String[] args) {

BufferedWriter bout = null
try {
bout = new BufferedWriter( new FileWriter( "c:/a.txt" );
bout.write( "Hello!" );
} catch (IOException e) {
System.out.printin( "Error! " +e);
} finally {
try {
bout.close();
} catch (IOException ex) {}

}
}
}

In the above example, if any IOException occursleviexecuting the code in the try
block, then after executing the code in the cattitky the file will be closed (this
instruction is given in the finally block). If amgther type of exceptions occur which is not
handled in the catch block (such as SecurityExoaptithen still the code in the finally
block will execute before the program terminatdsall the statements in the try block
executes successfully, then again, the code ifirtally block will execute.

% Abruptly means fuickly and without warning”.
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10.5

** % 10.6

10.7

10.8

10.9

Concepts

10.1

Can there be a try block without a catch block?

Yes, there can be a try block without a catch blpe&vided that there is a finally block
immediately following the try block. Below is anample of such case:

try {
} finally {

}
State the tasks ot hr owandt hr ows. [Incourse-3, 2007, Marks:. 2. 2007, Marks: 2]

‘throw’ is used to throw an exception explicitly.
A ‘throws’ clause lists the types of exceptionstthanethod might throw.

Why should exception handling techniques not be udefor conventional program
control? [2004. Marks: 1]

Exception handling techniques should not be useddoventional program control,
because it will only confuse the code and makauiitiho maintain.

What happens if an exception occurs and an appropaie exception handler cannot
be found?[2004. Marks:. 2]

If an exception occurs and an appropriate excegtamdler cannot be found, then the
exception is handled by the default handler. THawdehandler displays a string describing
the exception, prints a stack trace from the paintvhich the exception occurred, and
terminates the program.

What happens when a catch handler throws an exceptn? [2004. Marks: 2]

When a catch handler throws an exception, a majatetch handler is searched in the
outer try-catch block. If no match is found, thbe tefault handler handles it.

How an exception is handleff:

1. When an exception is occurred, JVM throws an olpédhat type of exception on
the line where the exception occurred. If that isménside a try-catch block, then a
match for that exception is searched among thédndatcks.

2. If no match is found, it is checked whether thysdatch is a nested try-catch. If it is,
then a match for the exception is searched amoagdnent try-catch block. But
before going there, the finally block of the nedigecatch is executed.

3. If no match is found in the parent try-catch bloitien the exception is thrown back
on the line of the calling method. If that callihge is inside a try-catch block, the
catch statements are checked for a match accowlindes 1 and 2.

4. If no match is found, again the exception is thrdvack on the line of the caller of
this method. But before going there, the finallpdid of the current method is
executed. This continues until the main metho@éhed.

5. When no match for the exception is found in the mraiethod, the exception is
thrown to JVM. But before going there, the finabljock of the main method is
executed. Now, JVM prints the exception and termeiméhe program.

6. If, in the middle of travelling, a valid return gaent is found, then the exception is
not thrown to the caller method, rather it is degtd. Therefore, the current method
returns and program execution continues from tix¢ liree of the calling method.

% p. 211, topic: “Nested try Statements”.

47



10.2 How to create a user-defined exception:

1. Create a class named after your exceptgiending the Exception class.

a. In the class, declare a String field and a construaking a String variable
as a parameter.
b. Override theoString() method in that class.

2. Declare a parameterized method where you will cHeckhe occurrence of your
exception, and if it occurs, you will throw an oftjef your exception type. The
method must include throws keyword.

3. Now, in the main method, in &ty block, call the method declared on step 2,
passing it the argument which is to be checkedekmeption. In theatch block,
catch that exception.

10.3 Exception class hierarchy:

Object

Throwable

PN

Error Exception

| | 1 %‘1
RuntimeException

—

10.4 Some important runtime exceptions to be remembered:

ArithmeticException
IndexOutOfBoundsException
ArraylndexOutOfBoundsException
StringlndexOutOfBoundsException
NullPointerException
SecurityException

Points to be Remembered

10.1 Any time a method is about to return to the callem inside atry-catch block,
whether via amncaught exception or anexplicit return statement, thefinally clause is
also executed just before the method retfitns.

10.2 A methodnust catch or throw all the exceptions that can ocouhée containing code —
except for those of typ&rror or RuntimeException or any of their subclassés.

10.3 Eachtry block requires at least oreatch block or a finally block. In other
words, either theatch clause or thénally clause can be omitted, but not b&th.

104 In multiple catch statements, exceptsubclasses must comebefore any of their
superclasses.®

10.5 If anychecked exceptiori® is caught in a catch clause which will never occuany
statement inside the try block, then a compile-tarrer will occur’*

% p.216, 2% para, £ line.

67 p.214, topic: throws.

%8 .216, 29 para, last line.

69p.210, & para (which starts with “When you use...”).
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Complete Concepts Program — How an Exception is Haited
See the program of Exercise 10.1

Complete Concepts Program — How to Create a User-ieed Exception

import  java.util.Scanner;

class NegativeNumberException extends Exception {
String a;

NegativeNumberException(String x) {
a=x;

}

public  String toString() {
return  "Error! Negative number found: " +a;

public class UserDefinedException {

static int check( int x) throws NegativeNumberException {
if (x<0){
throw new NegativeNumberException(Integer.toString(x));
} else {
return  x;

public  static void main(String[] args) {
Scannerin = new Scanner(System.in);
int sum =0;
try {
while (in.hasNextInt()) {
sum += check(in.nextInt());
}
} catch (NegativeNumberException e) {
System.out.printin(e);

}

System.out.printin(sum);

"0 Checked exception means an exception which is checked at compile-tiixceptions of typ&rror or RuntimeException or
any of their subclasses are callethecked exceptions. All other exceptions afeecked exceptions.
1 See exercise 10.4 for an application of this point.
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Exercises

*khx 10.1 Generate the output of the following program: [Incourse-2, 2007 (Modified).
Marks: 4]
1 class TestException {
2 public static void main(String[] args) throws lllegalAccessException{
3 TestException ob = new TestException();
4 try {
5 System.out.printin( “return value: " + ob.m());
6 } catch (ArithmeticException e) {
7 System.out.printin( "Exception caught in main" );
8 } finally {
9 System.out.printin( “finally--main” );
10 }
11 System.out.printin( "End of main"  );
12}
13
14 int m() throws lllegalAccessException {
15 try {
16 return  method();
17 } catch (ArithmeticException e) {
18 return  2;
19 } finally {
20 System.out.printin( “finally--m." );
21 }
22 }
23
24 int method() throws lllegalAccessException {
25 try {
26 int x=05;
27 if (x==5)({
28 throw new lllegalAccessException( "test" );
29 }
30 return  x;
31 } catch (lllegalAccessException e) {
32 try {
33 throw new lllegalAccessException( "test" );
34 } catch (ArithmeticException el) {
35 return  2;
36 } finally  {
37 System.out.printin( "nested finally: " +e);
38 }
39 } catch (SecurityException e) {
40 return 9;
41 } finally  {
42 System.out.printin( "finally---method" );
43 }
44 }
45 }
Solution:
nested finally: java.lang.lllegalAccessException: t est

finally---method
finally--m.
finally--main
Exception in thread "main" java.lang.lllegalAccessE
at TestException.method(TestException.java:33)
at TestException.m(TestException.java:16)
at TestException.main(TestException.java:5)

Explanation:
See point 10.1& concept 10.1

xception: test

72

2 Note: In exam, the last output will never be ast@write. | just put it here as an example ofazpt 10.1.
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10.2 Generate the output of the following program:[2007. Marks: 4]

1 public class test{
2 public  static void main(String[] args) {
3 test ob = new test();
4 try {
5 ob.meth1();
6 } catch (lllegalAccessException e) {
7 System.out.printin( "Exception caught in main." );
8 }
9 ob.meth2();
10 ob.meth3();
11 System.out.printin( "End of main." );
12}
13
14 void meth2() {
15 try {
16 System.out.printin( "Method 2" );
17 return ;
18 } finally  {
19 System.out.printin( "Method 2 - Finally" );
20 }
21 }
22
23 void methl() throws IllegalAccessException {
24 try {
25 throw new lllegalAccessException( "test" );
26 } catch (Exception e) {
27 System.out.printin( "Exception caught in meth1" );
28 throw new lllegalAccessException( "test" );
29 } finally  {
30 System.out.printin( "Method 1 - Finally" );
31 }
32 }
33
34 void meth3() {
35 try {
36 System.out.printin( "Method 3" );
37 } finally  {
38 System.out.printin( "Method 3 - Finally" );
39 }
40 }
41}
42
Solution:

Exception caught in methl
Method 1 - Finally
Exception caught in main.
Method 2

Method 2 - Finally

Method 3

Method 3 - Finally

End of main.

*Hx*x  10.3 Write a Java code segment that will take a sequenoé positive integer numbers as
input from the keyboard and find the summation of he odd numbers only. If the input
is a negative number, your code segment should throa user-defined exception. The
main() method should handle this exception and printhe error messagé’? [Incourse-
2, 2007. Marks: 5]

3 Note that the question asked to writsegment of code, not the full program. So, we don’t needlefine the user-defined
exception. Still, it's better to ask the teacheclarge at the exam hall whether we should dekigmexception or not.
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Solution:

public class UserDefinedException {

static int check( int x) throws NegativeNumberException {

if (x<0){
throw new NegativeNumberException(x);
} else {
return = Xx;
}
}
public  static void main(String[] args) {
Scannerin = new Scanner(System.in);
int sum =0, num;
try {
while (in.hasNextInt()) {
num = check(in.nextint());
if  ((hum % 2) !=0) {
sum += num;
}
} catch (NegativeNumberException e) {
System.out.printin(e);
}
System.out.printin(sum);
}
}
*khkx 104 Determine errors in the following program. Correctthem and generate the output.
1 class TestException {
2 public  static void main(String argsl]) {
3 try {
4 method();
5 System.out.printin( "After method()" );
6 }
7 catch (RuntimeException ex) {
8 System.out.printin( "Exception in main" );
9 }
10 System.out.printin( "End of main" );
11 '}
12
13 static void method()  throws Exception {
14 try {
15 final  int zero=0;
16 int y=2/zero;
17 System.out.printin( "Recovered from error" )}
18 catch (RuntimeException ex) {
19 System.out.printin( "Runtime Exception in method" );
20 throw ex;
21 } finally {
22 System.out.printin( "Finally in method" );
23 }
24 System.out.printin( "End of method" );
25
26}
Solution:

Error: Line 4: Unreported exception java.lang.Exception, must dugght or declared
to be thrownSee point 10.2

Correction: Line 2 should be:

public  static void main(String argsl]) throws Exception {

Output:
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Runtime Exception in method
Finally in method

Exception in main

End of main

Explanation:
See point 10.1& concept 10.1
10.5 Consider the following two programs:

1. 1 class throwdemo {

2 static void procdemo() {
3 try |
4 throw new lllegalAccessException();
5 } catch (ArithmeticException e) {
6 System.out.printin( "Arithmetic Exception" );
7 }
8 }
9
10 public  static void main(String argsl]) {
11 try |
12 procdemo();
13 } catch (ArithmeticException e) {
14 System.out.printin( "Caught in main:"
15 + "Arithmetic Exception” );
16 }
17
18}
2. 1 class throwdemo {
2 static void procdemo() {
3 try {
4 throw new ArithmeticException();
5 } catch (lllegalAccessException e) {
6 System.out.printin( “lllegalAccessException” );
7 }
8 }
9
10 public  static void main(String argsl]) {
11 try |
12 procdemo();
13 } catch (lllegalAccessException e) {
14 System.out.printin( "Caught in main:"
15 + "lllegalAccessException” );
16 }
17 '}
18}

Correct any errors the programs may contain and geerate the output of both
programs. Explain why the output of the two prograns are different.”*

Solution:
Errors in program 1.:

Error 1 (Line 4): Unreported exception java.lang.lllegalAccessExaptimust be
caught or declared to be thrown.

Correction: Line 2 should be:

static void procdemo() throws lllegalAccessException {

Error 2 (Line 12): Unreported exception java.lang.lllegalAccessExoeptmust be

" There is almost 0% possibility of this problenafgpear at exam. This problem is mainly for makimg¢oncept clear.
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caught or declared to be thrown.
Correction: Line 10 should be:
public static void main(String argsl]) throws lllegalAccessException {

Output of program 1.:

Exception in thread "main” java.lang.lllegalAccessE xception
at throwdemo.procdemo(E10_4_1.java:4)
at throwdemo.main(E10_4 1.java:12)

Errors in program 2:

Error 1 (Line 5): Exception java.lang.lllegalAccessException is neteown in body
of corresponding try statement.

Correction: Line 4 should be:
throw new lllegalAccessException();

Error 2 (Line 13): Exception java.lang.lllegalAccessException is neteown in body
of corresponding try statement.

Correction: Line 2 should be:

static void procdemo() throws lllegalAccessException {

Output of program 2:

IllegalAccessException

Explanation of the reason for the difference in theutput of the two programs:

In the first program, the lllegalAccessExceptionswat caught in any of the catch
statements, hence an error message was printat@pdogram terminated abruptly.

In the second program, the lllegalAccessExceptias waught inside th@&ocdemo()
method and the statement inside the catch clausexexuted.

10.6 Write a program that will read an integer number and a file name as input from
the keyboard. Your program should add the number atthe end of the file. The input
should first take an integer number and then a filmame. For example:

11 c:\tem12.txt

Your program should generate a user-defined excepn invalidinput if the input is
given in wrong order. For example:

c:\templ2.txt 23

Your program should check whether the filename is alid. If invalid then generate
a user-defined exception invalidFileName (Use exs&) method of File class)Incourse-
3, 2007. Marks: §]

Solution:
Sece exercise 19.3
10.7 Consider the BankAccount class has three methods thipreconditions:

1. The constructor (initial balance must not be negatie)
2. The withdraw method (withdrawal amount must not beless than the balance)
3. The deposit method (deposit amount must not be netipee)

Write code for the BankAccount class so that eachf the three methods throws an
lllegalArgumentException if the precondition is vidated. [2005. Marks: 6]
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Solution:

class BankAccount {
int balance;

BankAccount( int initialBalance) {
if (initialBalance < 0) {
throw new lllegalArgumentException(
"Initial balance must not be negative." );
} else {
balance = initialBalance;

}
}

void withdraw( int amount) {
if (amount < balance) {
throw new lllegalArgumentException(
"Withdrawal amount must not be less than the balanc
} else {
balance -= amount;
}
}

void deposit( int amount) {
if (amount < 0) {
throw new lllegalArgumentException(
"Deposit amount must not be negative." );

} else {

balance += amount;
}

}
}

10.8 You have to take a date as input. The format of thelate is dd/mm/yy. Define your
own exception class that will generate error if dds an invalid input (for example: dd
is 65). Now write a Java program that will handle he above mentioned scenario.

[Incourse-2, 2008. Marks: 5]

Solution:

import java.util.Scanner;

class DateException extends Exception {
String a;

DateException(String x) {
a=x;
}
public  String toString() {
return  "Error! Invalid Date: " + a;
}

}

public class E10 8{
public  static void main(String[] args) {
Scannerin = new Scanner(System.in);
String date = in.next();
try {
check(date);
System.out.printin(date);
} catch (DateException ex) {
System.out.printin(ex);

}
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static void check(String x) throws DateException {
int day = Integer.parselnt(x.substring(0, 2));
if (day<1]||day>31){
throw new DateException(x.substring(0, 2));

10.9 Write a Java program that will take two integer numbers as input from the
keyboard. Your program should determine whether thefirst number is a multiple of
the second number.

Your program should provide checking for the folloning cases:

I. If any of the two numbers is negative.
ii. If the first number is smaller than the second numer.
iii. If the second number is O.

You should define appropriate exception class forazh of the cases and throw an
instance of the correct exception when any of theoadition arises.[2007. Marks: 4]

Solution:

import java.util.Scanner;

class NegativeNumberException extends Exception {
int a;
NegativeNumberException( int x){a=x;}
public  String toString() {
return  "Error! Invalid Number: " + a;
}
}
class InvalidFirstNumberException extends Exception {
public  String toString() {
return  "Error! First Number is smaller than the second num ber." ;
}
}
class InvalidSecondNumberException extends Exception {

public  String toString() {
return  "Error! Second number cannot be 0." ;

}
}

public class TestMultiple {
static void check( int numl, int num2) throws NegativeNumberException,
InvalidFirstNumberException, InvalidSec ondNumberException {
if (numl<0){
throw new NegativeNumberException(numl);

} else if (num2<0){

throw new NegativeNumberException(numz2);
} else if (numl<num?2){

throw new InvalidFirstNumberException();
} else if (num2==0)

throw new InvalidSecondNumberException();

public  static void main(String[] args) {
Scanner in = new Scanner(System.in);
int  numl = in.nextint();
int  numz2 = in.nextint();

try {
check(numl, num?2);

56



if (numl % num2 ==0) {

System.out.printin(num1 + " is a multiple of "
} else {
System.out.printin(num1 + " is not a multiple of "
}
} catch (NegativeNumberException ex) {
System.out.printin(ex);
} catch (InvalidFirstNumberException ex) {
System.out.printin(ex);
} catch (InvalidSecondNumberException ex) {

System.out.printin(ex);

}
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Chapter 11
Multithreaded Programming

Theories & Concepts

kK

o H

111

11.2

11.3

11.4

What is multithreading? What is multithreaded programming? [2005 (Only the
second question. Marks: 1]

Simultaneously running two or more parts of the samprogram is called
multithreading.

Developing a program which can execute multiplekgasimultaneously is called
multithreaded programming.

What are the advantages of multithread72002. Marks: 2]
OR, What are the reasons for using multithreading72004. Marks: 2]

Multithreading enables one to write very efficigmbgrams that make maximum use of
the CPU, because idle time can be kept to a minimum

How can you create a thread in your Java program?P2003. Marks: 3]

OR, Write down the ways by which Java can create nitiple threads. [2005.
Marks: 3]

In a Java program, threads can be created in tws:wa
1. By implementing thd&Rkunnable interface. For example:

class MultiThread implements Runnable {
Thread t;

MultiThread() {

t= new Thread( this );
t.start();

public  void run() {
}

}
2. By extending th& hread class. For example:
class MultiThread extends Thread {

MultiThread() {
start();

public  void run() {

}
}

Explain the usefulness of sAl i ve() andj oi n() functions.[2003. Marks: 2]

OR, Why should you use the sAlive() method in your program? [Incourse-3,
2007. Marks: 2]

OR, Why should you use the oi n() method in your program?[2007. Marks: 2]

When we need to know whether a thread is stillealiv not, we use thigAlive()
method. This method returnse if the thread is alive, and otherwitsése .

Thejoin()) method waits until the thread on which it is calkerminates. Also, an
overloaded form of this method allows to specifynaximum amount of time that the
programmer wants to wait for the specified threatetminate.

58



115 Describe the complete lifecycle of a thread2005. Marks: 3]

A thread starts when its start() method is calldte start() method in return calls the
run() method, in which the code to be executedhénrtew thread is present. When the run()
method returns, the thread is destroyed.

* 11.6 How do the priorities for threads can be set?2005. Marks: 2]

The priorities for threads can be set by calling $kbtPriority() method and passing it an
integer value between 1 and 10. For example:

Thread t = new Thread( this );
t.setPriority(5);

The above example creates a thread and assignsitrel priority (which is 5).

11.7 What are the two methods by which threads can be @pped? Describe these
methods.[2005. Marks: 3]

The two methods by which threads can be stopped are
1. Thestop() method:

This method stops the thread on which it is invokeds method is deprecat@ds
it might cause serious system failures.

2. Theinterrupt() method:

This method interrupts the execution flow of theettd on which it is invoked.
When the thread interrupts, it may do some othskstar stop right away. The
following example demonstrates this method:

class newThread extends Thread {

newThread() {
start();

public  void run(){

try {
do {
System.out.printin( this .isAlive());
Thread.sleep(1000);
} while ( true );
} catch (InterruptedException e) {
return
}
}
}
class test{
public  static void main(String[] args) {
newThread a = new newThread();
a.interrupt();
}
* 11.8 What is synchronization? When do we use it?2004. Marks: 3]

OR, What do you understand bythread synchronization? [2002. Marks: 1]

When two or more threads need access to a shasedrce, they need some way to
ensure that the resource will be used by only bneat at a time. The process by which
this is achieved is called synchronization.

An example of a case when we need synchronizagisrhen two threads try to push in
and pop out data from a stack simultaneously.

> Deprecated meanglisapproved, rejected.
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119 Explain with an example what happens when threadsra not synchronized.[2002.
Marks: 3]

The following program demonstrates the situatioemthreads are not synchronized:

class Print {
void print(String msg) {

System.out.print( """ + msg);
try {
Thread.sleep(1000);
} catch (InterruptedException e) {}
System.out.printin( Y,
}
}
class CallPrint implements Runnable {
Print target;
String msg;
CallPrint(Print trg, String str) {
target = trg;
msg = str;
Thread t = new Thread( this );
t.start();
}
public  void run(){
target.print(msg);
}
}
class test{
public  static void main(String[] args) {
Print cp = new Print();
new CallPrint(cp, "A");
new CallPrint(cp, "B");
new CallPrint(cp, "B"));
}
}

The output of the program is as follows:

[A[B[C
]
]
]

But the output should have been as follows:

(Al

(B]
[C]

* 11.10 How can threads be synchronized?
Threads can be synchronized in two ways:

1. By preceding the definition of the method to be cdyonized with the keyword
synchronized  '®. For example:

class Sync{
synchronized void synchedMethod() {
//ISome code here
}

}
2. By using thesynchronizedstatemerif. For example:

® This is known asnethod serializing.
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Synca=  new Sync();
synchronized (@) {
a.synchedMethod();

}

Exercises

K 11.1 Write a program that will create two threads namedone and two from the main
thread. Each of the thread will display the messagérhread name Starting”, where
name is the name of the thread. Each thread will then pnt a message “Hello from
thread name” 3 times on the screen. Herename is the name of the child thread. After
each write on the screen it will sleep for 500 mieconds. Main thread should wait for
the termination of the child threads.[I ncourse-3, 2007. Marks: §]

OR, Develop a simple application program to illustate the use of multithreads.
[2004. Marks: 5]

Solution:
1 class NewThread implements Runnable{
2 Threadt;
3 String threadName;
4
5 NewThread(String name) {
6 threadName = name;
7 System.out.printin( “Thread "  + threadName + " Starting" );
8 t= new Thread( this , threadName);
9 t.start();
10 }
11
12 public  void run(){
13 try {
14 for (int 1=0;i<3;i++){
15 System.out.printin( "Hello from therad " + threadName);
16 Thread.sleep(500);
17 }
18 } catch (InterruptedException e) {}
19
20}
21
22 public class E11_1{
23 public  static void main(String[] args) throws InterruptedException{
24 NewThread t1 = new NewThread( "one" );
25 NewThread t2 = new NewThread( "two" );

26 tl.t.join();
27 t2.t.join();
28 }

29}

Explanation & Warnings:

1. The first line of the question was: “Write a progrdhat will create two threads
namedone andtwo from the main thread.” This is applied on line&25.

2. The second line was: “Each of the thread will digplhe message “Threawme
Starting”, wherename is the name of the thread”. This is applied oe Iin

3. The third line was: “Each thread will then prinir@ssage “Hello from threathme”
3 times on the screen. Her@me is the name of the child thread”. This is applied
on lines 14 & 15 by enclosing the print statemenalior-loop.

4. The fourth line was: “After each write on the scre# will sleep for 500
milliseconds”. This is applied on line 16. As thl#eep() method throws
InterruptedException, we enclosed it within a tfgdk. Note that we cannot use

" Also known assynchronized block.
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the throws clause on the un() method as therun() method is overridden and
the original method did not include athrows clause.

5. The fifth line was: “Main thread should wait forethtermination of the child
threads”. This is applied on lines 26 & 27. Notattlve used1. t .join(); , hot
t1.join(); . This is because the methjpth() is defined in th&hread class, not
in the NewThread class. Heretl is an object oNewThread class, and is an
object of Thread class. So, to access tjpin() method, we must access the
object first. Also note that thein()) method throws InterruptedException. We are
using thethrows clause on thenain() method to handle it.

11.2 Write a program to create two child threads. Now dstribute the task of printing
numbers from 1 to 50 between these two threads. Qdithread 1 will print the odd
numbers and child thread 2 will print the even numters.[2003. Marks: 5]

Solution”®:

class Print implements Runnable {
Thread t;
int startingNumber;

Print(String name, int  x){
startingNumber = x;
t= new Thread( this , name);
t.start();

}

public  void run() {
for ( int i=startingNumber;i<50; i+=2) {
System.out.printin(i);
}
}
}

public class E11 2{
public  static void main(String[] args) {

Print t1 = new Print(  "Child Thread 1" , 1);
Print t2 = new Print(  "Child Thread 2" , 2);
}
}
* 11.3 Write a program in Java that will calculate the sunmation of each column of a 3x3

matrix. Your program should create 3 threads namedone, two and three from the
main thread. Each of the threads will calculate thesummation of a specific column.
The column number is passed as parameter to a thrdaAfter summing an element of
a specific column the thread will print the name otthe thread and the partial sum and
then sleep for 500 milliseconds. Main thread will w&it for the termination of the child
thread. [2007. Marks: 6]

Solution:

class MatrixSum  implements Runnable {
Thread t;
String name;
int col;
int [][] matrix;

MatrixSum(String name, int col, int [][] matrix) {
this .name = name;
this .col =col - 1;
this .matrix = matrix;

8 Note that this solution is not perfect. The prograill display all the odd numbers first and thdw teven numbers. To
synchronize printing between the two threads, mdy ¢hread synchronization, but also interthreachownication is needed.
Questions on interthread communication st unlikely to appear at exam (unless the course teacheretedlcem well). So,
interthread communication as well as thread symibadion has been omitted from this program.
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t= new Thread( this );
t.start();

}

public  void run(){
int  summation = 0;
for (int i=0;i<3;i++){
summation += matrix[i][col];
System.out.printin(name + “ " 4+ summation);
try
Thread.sleep(500);
} catch (InterruptedException e) {}
}
}
}

public class E11 3{
public  static void main(String[] args) {
int [][] matrix = {{1, 2, 3},
{4, 5, 6},
{7, 8,9}
MatrixSum m1 = new MatrixSum( "m1", 1, matrix);
MatrixSum m2 = new MatrixSum( "m2", 2, matrix);
MatrixSum m3 = new MatrixSum( "m3", 3, matrix);
try {
m1.t.join();
m2.t.join();
m3.t.join();
} catch (InterruptedException e) {}
}
}
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Theories

Chapter 19
File 1/0 and Taking Input From Keyboard

L 19.1 What is byte stream and charater stream? Suppose ia program byte stream is

required for 10 operation. Name some classes thatao be used for these purposes.
[2006, 2007. Marks: 2]

Byte stream are classes that provide a rich enwieam for handling byte-oriented 1/0.
Character stream are classes that handles I/O iobt characters.

Some classes that can be used for byte stream BGfferedinputStream,
BufferedOutputStream, DatalnputStream, DataOutped$t etc.

K 19.2 What is serialization?[2006, 2007. Marks: 2]

Concepts

19.1

19.2

Serialization is the process of converting an dojeto a sequence of bits so that it can
be stored on a storage medium (such as a file,noeraory buffer) or transmitted across a
network connection link.

When the resulting series of bits is re-read adogrtb the serialization format, it can
be used to create a semantically identical clortbebriginal object.

Files and folders are considered as obj&otsnake a file or folder object, an instance of the
File class is declared and the path of the fildéolis passed as the constructor argument. For
example:

File file = new File( "C:/autoexec.bat” );
File folder = new File( "C:/windows" );

79

In the above example, thi& object represents a file and tlogler object represents a
folder™.

Remember that it isot necessary for File objects to exist. We can cradtée object with
such a path that does not exist currently. Howeweve try to perform operations on a nan-
existent file, then errors will occur.

To perform operations on a file or folder, first a@bject of that file or folder is created and
then methods of the File class are called throhghdbject to perform operations.

File and Folder manipulation:
The following methods need to be remembered to pudatte files and folders:

Method Description Example
boolean exists() Checks whether theif (file.exists()) {}
File object exists
boolean isFile() Checks whether theif (file.isFile()) {}
File object is a file.
boolean Checks whether theif (folder.isDirectory()) {}
isDirectory() File object is 4
directory.
String  getName() Obtains the name ofSystem. .printIn(file.getName());
a file or folder

" Note that pathnames are not case sensitive‘G#Windows” and “c:/windows” are the same.
8 Folders are also calledirectories.
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String  getPath()

Obtains the path gfSystem. .printIn(file.getPath());

a file or folder

String(] list() Lists the files inside File[]  contents = folder.listFiles();
File[] listFiles() a folder
boolean mkdir() Makes a folder folder.mkdir();

according to the
path and name of
the File object

boolean delete()

Deletes the file or file.delete();
folder represented
by the File objedt

long length()

Gets the file size imlong size = file.length();
bytes®?

19.3

Tree representation of the classes in the 10 packagOnly the classes that we will use):

10 Package
java.io

File

Character Stream Classes
(For Text files)

Byte Stream Classes
(For Binary files)

InputStream

OutputStream Reader Writer

[t

e—— T e T

File
Input
Stream

Filter
Input
Stream

File Filter Input Buffered Output
Output Output Bé‘{féiﬁegr Stream Writer Stream

Stream Stream Reader Writer

19.4

2.

3.

4.

BufteredOutput I_

ButteredInput
Stream

Stream FileReader

File
Writer

DatalnputStream DataOutputStream

How to read/write binary and character files:
1.

To read/write binary files, declare objects ofBufferedinputStream/
BufferedOutputStream. To read/write text files, declare objects RiufferedReader
BufferedWriter .

To specify that we want to get input from a fileesp an anonymous object of
FilelnputStream/ FileOutputStream/ FileReader FileWriter as an argument to the
constructor of the previous object. Again, spetifg file name along with path as the
argument of the constructor of the FileStream/Ralader/Writer object. Example:

BufferedReader br = new BufferedReader( new FileReader(  "c:/abc.txt" );

To make a file appendable, simply passe as the second parameter of the
FileOutputStream/ FileWriter object. For example:

BufferedWriter br = new BufferedWriter( "c:/abc.txt"

To read a file, use thead() method. This method reads a byte at a time, retiiras
anint type and returns -1 when E&Hs found. On the other hand, to write a file, tise

new FileWriter( true ));

8. Note: To delete a folder, all the contents of floéder must be deleted before deleting the folder, only an empty folder can

be deleted.

82 Note that the returned file size is of typag. So, don't try to assign it to ant. Also note that you can get orfije size with
this methodFolder size cannot be get using this method.
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9.

write()  method. This method takes i, achar, achar[] or aString as its parameter.
To read one line at a time fromtext file, use thereadLine() method. This method
returnsnull  when EOF is found.

To write a new line character, use tlk&Line() method.

Don’t forget to close the files using thiese() method.

To read/write primitive data types from/into a fileise the DatalnputStream/
DataOutputStream classes. Use thereadint() , readFloat) , writelnt() ,
writeFloat() etc. methods to read/write primitive data types.

Don'’t forget to use either try-catch blocks or theows clause to handle exceptioffs.

19.5 How to take inputs from keyboard:

1. Create an object of th8canner class and pasSystem as the argument of the
constructor.

2. To check for the presence of a particular primitiype, use thehasNextint()
hasNextFloat() etc. methods.

3. To actually read those primitive types, useribeint() , nextFloat() etc. methods.

19.6 How to read a string from console (Keyboard):
1. Instantiate an object of the cldBsfferedReaderand passyst em | n as its argument.
2. Use theeadLine() method to read a line of text.

Complete Concepts Program

import java.io.*;
import java.util.*;

public class 10 {

public  static

File f =

void main(String[] args) throws |OException{

new File(  "c:" );

File[] list = f.listFiles();

for ( int

i = 0;i<list.length; i++) {

if (list[i].isFile()) {
System.out.printin(list[i].getName( )+ "\t" + list[i].getPath() + A+

list[i].length());
}

}

File f2 =

new File(  "c:/abcd.txt" );

8 EOF: End Of File.

8 Use thethrows clause at exam (if the question doesn’t requine tgohandle exceptions using try-catch) so that gonit lose

time unnecessarily.
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if (f2.exists()) {

f2.delete();
}
BufferedinputStream bin = null ;
BufferedOutputStream bout = null ;
int b;
try {
bin = new BufferedInputStream( new FilelnputStream( "c:/abc.pdf" );
bout = new BufferedOutputStream( new FileOutputStream( "c:/a/abc.pdf" );
while ((b = bin.read()) !=-1) {
bout.write(b);

}
} catch (IOException e) {
System.out.printin(e);

} finally {

try {
bin.close();

bout.close();
} catch (IOException e) {
System.out.printin(e);

BufferedReader br = null
BufferedWriter bw = null

int b2;

try {
br = new BufferedReader( new FileReader( "C:/abc.txt" );
bw = new BufferedWriter( new FileWriter( "C:/alabc.txt" );

while ((b2 = br.read()) '=-1) {
bw.write(b2);
}
} catch (Exception e) {

System.out.printin(e);

} finally  {

try {
br.close();

bw.close();
} catch (IOException e) {
System.out.printin(e);

BufferedReader br2 = new BufferedReader( new FileReader(  "C:/abc.txt" );
BufferedWriter bw2 = new BufferedWriter( new FileWriter( "C:/a/abc.txt" );

String s;
while ((s = br2.readLine()) != null ) {
bw2.write(s);
bw2.newLine();

br2.close();
bw2.close();
DataOutputStream dout = new DataOutputStream( new
FileOutputStream( "C:/a.data" );
DatalnputStream din = new DatalnputStream( new FilelnputStream( "C:/a.data" );

for (int i=0:i<5;i++){
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dout.writelnt(i);

}

int sum =0;
for (int 1=0;i<5;i++){
sum += din.readint();

}

System.out.printin(sum);

dout.close();

din.close();
BufferedOutputStream bout2 = new BufferedOutputStream( new
FileOutputStream( "c:/a/abc.pdf" , true ));
BufferedWriter bw3 = new BufferedWriter( new FileWriter( "C:/a/abc.txt" , true ));
DataOutputStream dout2 = new DataOutputStream( new FileOutputStream( "C:/a.data" ,
true ));
Scannerin = new Scanner(System.in);

int summation = 0;
while (in.hasNextInt()) {
summation += in.nextint();

}

System.out.printin(summation);

BufferedReader br3 = new BufferedReader( new InputStreamReader(System.in));
String str;
do {
str = br3.readLine();
} while (!str.equals( ),
}

}
Exercises
*khkx 191 Write a Java program that will write a list of integer numbers into a file. Your

program will then read the content of the file andfind the summation of the
numbers & [Incourse-3, 2007. Marks: 7]

Solution:

import java.io.*;

public class E19 1{
public  static void main(String[] args) {

DataOutputStream dout = null ;
DatalnputStream din = null ;
try {
dout= new DataOutputStream( new FileOutputStream( "C:/a.data" );
din = new DatalnputStream( new FilelnputStream( "C:/a.data" );

8 Note that the marks are 7. So, the examiner esmeateption handling. If the marks were 4 or 5coeld have omitted the try-
catch block and simply add tiierows clause.
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for (int i=0;i<5;i++){
dout.writeInt(i);

}

int sum = 0;
for (int 1=0;i<5;i++){
sum += din.readint();
}
System.out.printin(sum);
} catch (IOException e) {
System.out.printin( "Error: " +e);
} finally {

try {
dout.close();

din.close();
} catch (IOException ex) {}

}

*xok  19.2 Write a Java code segment that will display the cdents of a directory. [Incourse-
3, 2007, Marks: 3. 2007, Marks: 3]

Solution:
File dir = new File(  "c:/windows" );
String[] contents = dir.list();
for ( int i=0;i<contents.length; i++) {
System.out.printin(contentsJi]);
}
*xk  19.3 Write a program that will read an integer number and a file name as input from

the keyboard. Your program should add the number atthe end of the file. The input
should first take an integer number and then a filamame. For example:

11 c:\tem12.txt

Your program should generate a user-defined excemtn Invalidinput if the input is
given in wrong order. For example:

c:\templ2.txt 23

Your program should check whether the filename is alid. If invalid then generate
a user-defined exception InvalidFileName (Use exsf) method of File class).
[Incourse-3, 2007. Marks: 8]

Solution:

import java.io.*;
import java.util.*;

class Invalidinput extends Exception {
public  String toString() {
return  "Invalid input. Usage: <number> <filename>"
}
}
class InvalidFileName extends Exception {

public  String toString() {
return  "The specified file does not exist."
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public class E19 3{
public  static void main(String[] args) {
Scanner in = new Scanner(System.in);
int  num;
String fileName;
BufferedWriter bw = null ;

try {
System.out.print( "Enter the number and the file name: " );

if (in.hasNextInt()) {
num = in.nextint();
} else {
throw new Invalidinput();

}
fileName = in.next();
File file = new File(fileName);
if (Mfile.exists()) {
throw new InvalidFileName();
}
bw = new BufferedWriter( new FileWriter(fileName, true ));

bw.write(Integer.toString(num));

} catch (Invalidinput e) {
System.out.printin( "Error: " +e);
} catch (InvalidFileName e) {
System.out.printin( "Error: " +e);
} catch (IOException e) {
System.out.printin( "Error: " +e);
} finally  {
try {
bw.close();
} catch (Exception e) {}
}
}
}
*khkx 194 Write a Java program that will read a file named “Score.txt”. This file contains
student ID and the scores of the student. Two linesf the file is shown below:
1234 67.5
1235 89.0

Print out the total number of students and the aveage sore. Find the number of
students who obtains score above the average scd2007. Marks: 7]

Solution:

import java.io.*;
import java.util.ArrayList;

public class E19 4{
public  static void main(String[] args) {
BufferedReader br = null ;
try {
br = new BufferedReader( new FileReader(  "Score.txt" );
int totalStudents = 0;
float totalScore = 0;

String temp;
ArrayList<Float> scores = new ArrayList<Float>();
while ((temp = br.readLine()) != null ) {
String[] str = temp.split( A,

float score = Float.parseFloat(str[1]);
scores.add(score);
totalScore += score;
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totalStudents++;

}
float avgScore = totalScore / totalStudents;
System.out.printin( "Total Students: " + totalStudents
+ "\nAverage Score: " + avgScore);
int aboveAverage = 0;
for ( int i=0;i<scores.size(); i++) {
if (scores.get(i) > avgScore) {
aboveAverage++;
}
}
System.out.printin( "Number of students obtaining "
"above average score: " + aboveAverage);
} catch (IOException e) {

System.out.printin(e);
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Chapter 35

Wrapper Classes, String, Generics and The Collectits Framework

Theories

* 35.1

* ¥ 35.2

* 35.3

*** 354

* 35.5
35.6
35.7
35.8
35.9

What are Wrapper Classes?

OR, What are Type Wrappers?

Type Wrappers or Wrapper Classes are classesnbapsulate a primitive type within
an object.

Why should you need a wrapper class?Incourse-2, 2007, Marks: 2. 2007, Marks: 1]
We need a wrapper class for the following cases:

1. To pass a primitive type as a reference to a method
2. To use the Collections Framework which can opevatg on objects.
3. To convert primitive types to and from strings.

What is autoboxing and auto-unboxing?

Autoboxing is the process by which a primitive tylseautomatically encapsulated
(boxed) into its equivalent type wrapper wheneveolject of that type is needed.

Auto-unboxing is the process by which the valueadboxed object is automatically
extracted (unboxed) from a type wrapper when itsevés needed.

State the advantages of autoboxing & auto-unboxingl ncourse-3, 2007, Marks: 2.
2007, Marks: 2]

The advantages of autoboxing and auto-unboxing are:

1. Removes the tedium of manually boxing and unboxalges.
2. Helps prevent errors.
3. Makes working with the Collections Framework muelsier.

What is the disadvantage of th&String class? How can it be solved?

The disadvantage of the String class is that objecString class are immutafie
Using theStringBuffer or theStringBuilder class is the solution for this problem.
What is the difference betweerstring class & StringBuffer class?2002. Marks: 2]

Objects of String class are immutable, whereas ctbjef StringBuffer class are
changeable.

What is the difference betweerStringBuffer class andStringBuilder class?
Or, What is the advantage ofStringBuilder over StringBuffer class?

The difference between StringBuffer and StringBeiilds that the latter is not
synchronized, which means that it is not threa@-saf

The advantage of the StringBuilder class is fgs¢eformance.
What is the specialty (or utility) of thet oSt ri ng() method?

When an object is used in a concatenating expression a call tgrintin() method,
the toString() method of that object is automatically involvedsudlly this method
returns a string that appropriately describes geoblof a class.

What is the Collections Framework?

The Collections Framewotkis a sophisticated hierarchy of interfaces andsea that
provide state-of-the-dfttechnology for managing groups of objects.

8 | mmutable meanaunchangeable.
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35.10 State the advantages of using collection class@sicourse-3, 2007. Marks: 3]
The advantages of using collection classes are:

1. They are high-performance.

2. They allow different types of collections to wonk & similar manner and with a
high degree of interoperability.

3. Extending and/or adapting a collection is easy.

Concepts — Primitive Types and Their Respective Wigper Types

Primitive Types | Wrapper Types
byte Byte

short Short

int Integer

long Long

float Float

double Double

char Character
boolean Boolean

Concepts — String Constructors and Methods

Constructors:
Constructors Examples Content of the Stringa

String() String a = new String();

String(String str ) String a = new String(  "Hello" ); "Hello"

String(char[] chars ) char[] ¢ ={ a'", b, ¢ } "abc"
String a = new String(c);

String(byte[] bytes ) byte[] b = {65, 66, 67}; "ABC"
String a = new String(b);

Methods™:

String a= new String(  "Hello Universe!" );

String  b;

String]] str;

int i

char c;

char[] charArr;

87 Collections in this context means different data structures ¢kample: array, linked lists, trees, graphs) etc.
Framework: A structure supporting or containing somethingttiis case — collections).

8 State-of-the-art The highest level of development of an art ohiégue at a particular time (specially the presieng).

8 Note: only the shaded methods in the table areitapt for the exam.
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Methods Examples
String  toUpperCase() b = a.toUpperCase();
String  toLowerCase() b = a.toLowerCase();
int length() i = a.length();
char charAt( int index) ¢ = a.charAt(0);
int indexOf(  Char ch) ¢ = a.indexOf( o)
int indexOf(  String  str) ¢ = a.idexOf 'Uni" );
String  substring( int beginindex) b = a.subString(6);
String  substring( int beginindex, int endIndex) b = a.subString(6,9);
boolean equals( String anotherString) if (a.equals( HIY N {3
boolean equalsignoreCase( String  anotherString) if (a.equalsignoreCase( HIY N {3
char[]  toCharArray() charArr = a.toCharArray();
boolean startsWith( String  prefix) if (a.startsWith( "He" ) {}
boolean startsWith( String  prefix, int offset) if (a.startsWith( “Un", 6)){}
boolean endsWith( String suffix) if (a.endsWith( el N {}
String replace( char oldChar, char newChar) b = a.replace( o, Ut )
String replace(  String target, String  replacement) b = a.replace( "o" , "oo");

/Ib = a.replace('o’, "00"); Error!
boolean contains(  String  str) if (a.contains( "Uni" ) {}
String]] split(  String  regex) str = a.split( )
String  trim() b = a.trim();
Concepts — Comparative Analysis of the Methods @f r ayLi st and Vect or Classes
Constructors:
ArrayList Vector
ArraylLi st (int initialCapacity ) Vect or (int initialCapacity, int capacitylncrement )
ArraylLi st () [Capacity = 10] Vect or (int initialCapacity ) [Increment = Q]
Vect or () [Similar to callingVector(10, 0) ]

Methods:

boolean add( E element)

void add( E element)

boolean remove( Object obj)
E remove( int index)

Eset( int index, E element)
Eget( int index)

boolean add( E element)
void addElement( E obj)
void add( E element)

boolean remove( Object obj)

void removeElement( Object obj)

E remove( int index)
void int
E set(

void setElementAt(

removeElementAt( index)

int index, E element)

Eobj, int index)

E get( int

E elementAt(

index)

int index)
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int indexOf( Object o) int indexOf(  Object 0)

boolean contains(  Object obj) boolean contains(  Object obj)
int size() int size()

void trimToSize() void trimToSize()

<T>T[] toArray( T[] a) <T>T[] toArray( T[] a)

int capacity()

void setSize( int newsSize)

Points to be Remembered

35.1 Autoboxing and auto-unboxing occurs whenepemitive types or type wrapper
objects are passed to a method or returned by hoche8o, type wrapper objects will not
work as call-by-reference as expected.

Complete Concepts Program -Ar r ayLi st andVect or
import  java.util.*;

public class CompleteConcept_Chapter35_1 {
public  static void main(String[] args) {

ArrayList<Float> a = new ArrayList<Float>(5);

a.add(1.1f);
a.add(2.2f);
a.add(3.3f);
System.out.printin(a);

a.set(1, 5.5f);
System.out.printin(a);

System.out.printin(a.get(0));
System.out.printin(a.indexOf(5.5f));
System.out.printin(a.contains(5.5f));
System.out.printin(a.size());

a.remove(5.5f);
System.out.printin(a);

a.remove(0);
System.out.printin(a);

Vector<Integer> v = new Vector<Integer>(5, 2);
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public

Complete Concepts Program -Stri ng

class CompleteConcept_Chapter35_2 {
public  static void main(String[] args) {
String a = new String(

String str[];
char [] charArr;

System.out.printin(a.toUpperCase());
System.out.printin(a.toLowerCase());
System.out.printin(a.length());
System.out.printin(a.charAt(0));
System.out.printin(a.indexOf(
System.out.printin(a.indexOf(
System.out.printin(a.substring(6));
System.out.printin(a.substring(6, 9));
System.out.printin(a.equals(
System.out.printin(a.equalsignoreCase(
System.out.printin(a.startsWith(
System.out.printin(a.startsWith(
System.out.printin(a.endsWith(

"Hello Universe!" );

e )
un;

"hello universe!" ));

"hello universe!” );
"Hello" ));
"Uni" , 6));
e ),

System.out.printin(a.contains( “Unit )y,
System.out.printin(a.replace( e, Ut ));
System.out.printin(a.replace( B L | R ) &

charArr = a.toCharArray();
for ( int 1=0;i<charArrlength; i++){
System.out.print(charArr[i] + Yy,

}
System.out.printin();

str = a.split( )
for ( int 1=0;i<strlength;i++){
System.out.printin(str[i] + Y

}

a= " ABC \n ";
System.out.printin(a);

System.out.printin(a.trim());

}
}
Exercises
*k*x 351 Write a Java program that will perform the followin g operations: [Incourse-3,

2007, Marks: 5. 2007 (similar), Marks: 4]

1. Create an object of typeArrayList that will contain a list of floating-point
numbers.

Now insert the following data: 12.34, 34.5, 5.6,89, 10.12, 3.45

Show the number of elements in the object.

Remove 5.6 and 10.12

Display the content of the object.

abkrwn

Solution®®:

import java.util.ArrayList;

% Note: Don't forget to append the’ ‘suffix when adding or removing float type elemeitt the program.
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public class E35 1{
public  static void main(String[] args) {
ArrayList<Float> a = new ArrayList<Float>();

a.add(12.34f);
a.add(34.5f);
a.add(5.6f);
a.add(7.89f);
a.add(10.12f);
a.add(3.45f);

System.out.printin(a.size());
a.remove(5.6f);
a.remove(10.12f);

System.out.printin(a);

}
}
35.2 Write a generic class and implement it.
Solution:
class Gen<T> {
T obj;
Gen(T o) {
obj = o;
}
T getObj() {
return  obj;
}
}
public class E35 2{
public  static void main(String[] args) {
Gen<lInteger> a = new Gen<lInteger>(100);
int i =a.getObj();
System.out.printin(i);
}
}

35.3 Suppose you are given a stringtr with an initial content “Hello, World”. Write
the necessary Java code segment to separate eachrdvof the given string. [2007.
Marks: 3]

Solution:

String s[] = str.split( , ;

for (int i=0;i<s. length ;i++){
System.out.printin(s][i]);

}

354 Generate the output of the following Java programj2007. Marks: 3]
1 public class E35 4{

2 public  static  String convert( double balance) {
3 final int  width = 16;

4 final  String empty = ;

5 String s = empty + ( int ) balance;

6 String ns = empty;

7 while (s.length() > 3) {

8 ns = """+ s.substring(s.length() - 3, s.length()) + ns;
9 s = s.substring(0, s.length() - 3);

10 }

11 ns =s +ns;

12

while (ns.length() < width)

7



13 ns = "+ ns;

14 return s;

15 }

16

17 public  static void main(String[] args) {

18 System.out.printin(convert(9876543.21));
19 System.out.printin(convert(98765432.1));
20 System.out.printin(convert(987654321));
21 }

22}

Solution:

9
98
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