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UNIT | / CHAPTER 01

31T 1: Java o1 U= ga faespra

Introduction and Evolution of Java

1.1 #iEq & 32

29 A H Java o1 e, I, wE fALiwdry, 3uahT dei platform independence 5T Source code,
bytecode 3R JVM @1 €& Java learning <t SRR g1

1.2 Java =T 82

Java @ high-level, class-based programming language g1 395 program @ classes 3R
methods & ATeaH & Safeld fohar SirdT g1 High-level @7 312 g & instructions programmer & faig
SerThd THEH g ®U H fadl STl 81 Java code @t Tl & Ugel 9HIa: compiler bytecode SHTdT &;
compatible JVM 3# execute &l gl

Java @71 39ahT desktop applications, web backends, enterprise systems, APIs, Android
development 3fRR scientific data processing & ferar SITd1 €1 Android @I runtime standard Java SE
JVM & 95 7781 8, JeIf Java language T agi 3UalT gidT 8l

1.3 Genesis 3R History

Java @1 fa@m’r Sun Microsystems & James Gosling 3fiR 39! team gRT fasam T URf¥e language @1
a1 Oak 271 3823 faf9d electronic devices & faiq portable software technology ST 271 918 & 91
Java s 3R 1995 # Hrefsiies ¥4 & U¥dd &l 75|

1991 URf¥e project 3R Oak language @1 fasr

1995 Java o graste Tegfd

1996 JDK 1.0 STRY gar

1998 Java 2 d9r J2SE 1.2

2004 Java 5: generics, annotations, autoboxing

2010 Oracle ¥ Sun Microsystems @ 31faurgor fohar

2014 Java 8: lambda expressions 3fR Stream API
1.4 Java Y v fRAgtwary

Simple: Explicit pointer arithmetic St Fe Stfedt gfaemd Suersy 81 g1 fhe +ft variables, control flow
3fR object-oriented concepts TR WS g
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Object-oriented: Classes 3R objects & data 9T behavior &af®d gid &1 Java | primitive types
€, 39feig 8¢ value object T8l 81

Platform independent: Bytecode & & operating system @I native executable =g g1
Compatible runtime 8= R 3falT platforms R I ehdlt g1

Portable: Primitive types & [gifkd sizes 3R standard libraries portability & Ggridar &<d g1 Native
libraries AT OS-specific paths W AR code & IgaT@ o1 Geha 31

Robust: Type checking, exception handling 3fR array bounds checks &3 errors Uga=+ & ¥grdl
& 8l

Security-related features: Bytecode verification 2T access control 3ueieds &1 & & application &
Ri&d g &l TR 8T

Multithreaded: Program & 3 execution threads 1T I ahd ¢ | adfdas parallel execution
hardware 3R scheduling W AR &ar g1

Automatic memory management: Garbage Collector unreachable objects & memory reclaim
o Gehdl 81 Files 3R connections ot &l a8 close AT fhe ot 3masass g1

1.5 Platform Independence

Write Once, Run Anywhere (WORA) @7 3112/ & fah compiled bytecode compatible Java
environments & I Hehd! 81 JVM implementation @& operating system 3R processor & TJdR &t

gidil 81

RO File a1 Component yfaremr

Source Hello.java Programmer <hT Java code
Compilation javac Source ¥ bytecode

Bytecode Hello.class JVM instructions 3R metadata
Execution Compatible JVM Program e =1

Exam Point: Bytecode platform independent g @it §; JVM implementation platform
dependent gidl 81 T class-file version QM JVM TR gH2IT &l TerdT|

1.6 9g<T Program

public class Hello {
public static void main(String[] args) {
System.out.println("Namaste! Welcome to Java.");

}
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Output: Namaste! Welcome to Java.

Code @&t Hello.java & save @21 javac Hello.java @ compile &% 3fR java Hello & TTd| Java case-
sensitive &; Hello 3R hello 31T A1 &1

1.7 Quick Revision Ta 3791

* Java T URf9e& 91 Oak 2Tl

« James Gosling U@ developer &1

« Source extension .java 3R compiled class extension .class g|

« JIT runtime W $® code &l native machine code # compile & Tehdl 81
« Java &ad interpreted language g1 81

oY Usl: Java =1 82 WORA @1 37¥f faif@T1 Bytecode T 8?2
& uer: Java & fafiwar s9smEql Platform independence 3gTeX0T Afgd THsTEU|

MCQs: 1. Java &I URf%e 9 A. Pine B. Oak C. BASIC D. Pascal 2. Bytecode execute &= aral

component: A, Editor B. JVM C. javac D. javadoc 3. Java @ source file: A. .java B. .class C. .jar
D. .exe

3R 1-B, 2-B, 3-A.

Concepts ¢ Programs ¢ Practice 6



JAVA PROGRAMMING FUNDAMENTALS UNIT I - HINDI + ENGLISH

UNIT I / CHAPTER 02

g™ 2: Java Development Environment

JVM, JRE, JDK ©d Development Tools

2.1 @@ & 32

Java development & fg editor, compiler, runtime 3R debugging tools @t ffrerr FHgT | JVM
architecture @ environment variables @ basic TRTT T et |

2.2 Development Environment

Java Development Environment 3 tools &l 93g & fS=1# code faad, compile &=d, Tamd 3R
debug @¥d €1 Text editor a1 IDE source code daR &dT g1 JDK compiler 3R development tools adr
&1 Runtime execution &h AT &dT &1

Editor / IDE Source foa@aT 3k edit &AT
Compiler Type 3R syntax checking; bytecode daR T
Runtime Compiled application Te™T
Debugger Execution 3fR variable values &t Sita
Libraries Reusable classes 3R methods

2.3 JVM

Java Virtual Machine & abstract computing machine g sit class-file instructions execute
@l g1 39 software implementations faf¥= operating systems 3R processors & folg 3ucted gid
gl

g9 g% AT class loading system, runtime data areas, execution engine 2T native code
interface/support gl

Loading: Class & binary representation U @<d runtime representation ST

Linking: Verification, preparation 3fR resolution 2mfie gt €1 Verification bytecode & fas Sitadt
g1 Preparation static fields @t default storage values &dl 81 Resolution symbolic references at

G&fad runtime entities § SiedT €; $® resolution 18 H g1 Hehd! g

Initialization: Static field initializers 3fR static blocks execute g/d 81 Loading 3R initialization T&

geT el gl
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2.4 Runtime Data Areas

Area T IEAT 8?2 Sharing

Heap Objects 3fR arrays Shared

Method Area Class structures, code, runtime constant pools Shared

JVM Stack Method invocation frames U thread T 31T
PC Register Current instruction &' position U thread T STl
Native Method Stack Native execution support, ST&f @R[ Thread-related

Method frame # local variables a1 operand stack gid €1 Method TXT 811 @R frame gedr 81 JVM
specification @& logical areas 3fR fhelt implementation @t physical memory @& 9 avg TH = g1
3R gl gl

2.5 Interpreter, JIT 3iR Garbage Collector

Interpreter bytecode instructions execute @vdT g1 &g JVM implementations # JIT frequently
executed code @t native machine instructions & compile @1 g1 ¥ JVM & feig g1 techniques
Sifart g1

Garbage Collector unreachable objects & memory reclaim &= HedT &1 System.gc () hdd R4 §;
dehte collection &t TRET =g | fohelt reference ot null &3 & object Jid delete =gl gIdTI

2.6 JRE 3fiR JDK

JRE (Java Runtime Environment) application I@m™ & fag JVM, runtime libraries 3R support gaH
Far g1 JDK (Java Development Kit) compiler, development tools 3R runtime components U™
&1 g1 Modern distributions & 3@ standalone JRE &T jre folder g2 g1 gidTl

SR VM JRE JDK

38T Bytecode execution Application I Application faefaa azAT

javac compiler T8l A gl gl

gAY Execution component Runtime environment Programmer toolkit
2.7 94 JDK Tools

javac Source compilation

java Application launcher
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jar Java archives

javadoc API documentation

javap Class information / disassembly
jdb Debugging

jshell Interactive snippets; Java 9 &
jlink Custom runtime image; Java 9 &

2.8 Setup 3R Environment Variables

JDK install &=+ & &1¢ terminal & java -version dT javac -version I 3Md installations g4 W
g commands &l location +ff ST

PATH executable commands @i dreft directories &t gt g1 JDK & bin directory 3ucrss g= 0R
javac foelt folder & call forar ST @ahdT €1 JAVA_HOME 9H=Id: |DK root @ &aTdT g, bin folder &t =18l
Classpath application classes 3fR JAR files & locations aTdT g1

JAVA_HOME = C:\Java\jdk
PATH entry = %JAVA HOMES\bin

javac Hello.java
java -cp . Hello

T8l dot current directory 1 Beginner programs & feiq global CLASSPATH set &1 STHTIC: 37134
el 8l
2.9 IDE Tgd Common Errors

Intelli) IDEA, Eclipse 3R Apache NetBeans IDE & 3&TgxuT &1 IDE syntax highlighting, completion,
debugging 3R project management &t g1

IIHHHHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII%HHiiHHiHHiHiiIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

javac command gl et JDK/PATH <t s

file not found TTetd directory a1 filename

Main class =g faeft Classpath 3T class name e
UnsupportedClassVersionError Runtime bytecode & version & Q=T
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3191 Installed versions Sifd1 Hello program command-line 3R IDE g1 & T@md | JVM, JRE 3R DK
<t gor ferd|

MCQs: 1. Development toolkit: A. JVM B. JDK C. Class file D. PATH 2. Object memory @7 logical
area: A. Heap B. PC C. Source D. Manifest 3. PATH @iidT g: A. &had classes B. Executable
commands C. Objects D. Comments

3R 1-B, 2-A, 3-B.
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UNIT I / CHAPTER 03

31 3: Program faa=r, Compile &A1
Qd I

Source Files, Bytecode, Execution Td JAR Files

3.1 ¥ & 3B

Source structure, main method, output statements, comments, command-line arguments,
errors 3fR executable JAR THsi |

3.2 Development Process

Problem analysis & 3rdféid input 3R output 91 2| fik source code fad, compile &, execute &<
3R expected result & e &< | shael compilation Thel g1 logic et 814 &l RS 8l 81

3.3 Program Structure

public class CollegeInfo {
public static void main(String[] args) {
System.out.println("Indira Gandhi Govt P G College");
System.out.println("Vaishali Nagar, Bhilai");

g& Collegelnfo.java # save @&<| File-based workflow & public top-level class 3R filename #H gid
&1 Curly braces class aaT method blocks @t Hifid @<t €1 3 statements semicolon ¥ AT 814 §;
& line semicolon & AT T8l glidl

3.4 Traditional main Method

public Public access

static Object &Y féFT class-related invocation
void Return value gt

main Traditional entry-point name

String(] Arguments T array

args Parameter name; a1 dhd &

Concepts ¢ Programs ¢ Practice 11



JAVA PROGRAMMING FUNDAMENTALS UNIT I - HINDI + ENGLISH

sﬂgﬁiﬁﬁtraditional public static void main(String[] args) pattern IuanT fdhar mar g1

3.5 Comments 3iR Output

// Single-line comment
/* Multi-line comment */
/** Documentation comment */

Comments MM instructions & @38 execute gl gid| Documentation comments javadoc &

Iuahft €1

IIiiHHHIHHIIIIIIIIIIIIIIIIIIIIIIIHHH%iHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

print() 31U 31T line THTE T} el
printin() Output & a1g line FATE HdT §
printf() Format & S8R output

System.out.print("Hello ");
System.out.println("Students");
System.out.printf("Marks: %d%n", 85);

Output: Ugei! line Hello Students; gAY line Marks: 851 %n platform line separator g|
3.6 Compilation 3R Execution

javac CollegelInfo.java
java CollegelInfo

Compiler class files s9TaT 81 Ta source file ¥ 3 class files & ¥ahdt 81 Traditional class-launch
command # .class extension =&l fa@d | Java 11 & supported single-file source mode # java
CollegeInfo.java ¥ 93 §; I8 3/l launch mode g1

3.7 Command-Line Arguments

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

if (args.length == 0) {
System.out.println("Please provide your name.");
return;

}

System.out.println("Welcome, " + args[0]);
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javac Greeting.java
java Greeting "Suresh Thakur"
Output: welcome, Suresh Thakur

Arguments strings gid &1 args.length 3-eh! &A1 & 3R args[0] Ugem argument g1 f&=T length ST
nonexistent argument Tg-T exception & TahdT &1

3.8 Errors
UhR e | ATt 82 g0l
Compilation Compile time Missing semicolon, incompatible types
Runtime Execution Integer division by zero
Logical Result checking Area ® multiplication &t S7Tg addition

int length = 10;
int width = 5;
int area = length * width; // Correct area: 50

3.9 JAR 3ilk Manifest

JAR = Java Archive. g ZIP-based archive g, S/ classes 3fR resources 3@ 9ad &1 8% JAR
executable gl gidtI Manifest ITHTIA: META- INF/MANIFEST.MF # gidt g1 Executable JAR &I main-
class metadata entry point Idrdt gl

javac Hello.java

jar cfe HelloApp.jar Hello Hello.class
java -jar HelloApp.jar

jar tf HelloApp.jar

c create, f filename 3R e entry-point class 1 External dependencies archive & 319+ 31Tq snfae Tal

gIdil
3.10 Output Folder

javac -d out Hello.java
java -cp out Hello

Compiled classes &t source & 37T @ Tohd 3l

Common Mistake: Hello.java.txt 9T & save &3l, source SGa- o s1G recompile T &A1 AT
Ted classpath &I
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313grE: Name 3R college display &¢I Command-line greeting s9T3| Executable JAR dIR & |
Source, bytecode 3R native code & a1 fai |

MCQs: 1. JAR &1 1 H: A. Java Archive B. Java Array Runtime C. Joint API D. Java Record 2. First

argument: A. args[1] B. args[0] C. args.first D. args.length 3. Traditional run command: A. java
Hello B. java Hello.class C. javac Hello D. run Hello

3R 1-A, 2-B, 3-A.
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UNIT I / CHAPTER 04

g™ 4: Data Types, Variables, Literals
Ud Constants

Values, Scope Td Type Conversion

4.1 ¥ & BT

Primitive/reference types, variables, literal forms, default values, constants, widening 3R

narrowing 99|

4.2 Data Type

Data type allowed values 3R operations [efRa &=d1 81 Java statically typed language g1 int
marks = 80; # marks @ type int g; 39 TIg String assign gl &< Fehd |

Type 3ThR Range / Nature

byte 8 bits -128 ¥ 127

short 16 bits -32768 & 32767

int 32 bits -2A31 @ 2131-1

long 64 bits -2/63 & 2163-1

float 32 bits T 6-7 significant decimal digits
double 64 bits T 15-16 significant decimal digits
char 16 bits Unsigned UTF-16 code unit, 0-65535
boolean Fixed size language # specified 78t true a1 false

Signed n-bit range: -2A(n-1) & 2A(n-1)-11 String, arrays 3R class/interface types reference types
gl

4.3 Literals

int marks = 85;

long population = 3000000000L;
float rate = 5.5F;

double percentage = 86.75;

char grade = 'A';
boolean passed = true;
String name = "Amit";
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Floating literal @ default type double g1 Character single quotes 3R String double quotes # g1
char & Unicode character @t 3fchet represent gl edl; g emoji &l &t UTF-16 code units 18Tl

4.4 Number-System Literals

System Example Decimal value
Decimal 25 25
Binary 0b11001 25
Octal 031 25
Hexadecimal 0x19 25

010 decimal 8 &1 08 invalid octal literal €1 Numeric literals & readable separators: 1 00 0001
Underscore @t literal & 3id, decimal point & adjacent at suffix & Uga da! ¥& | Scientific notation:
1.5e3 &1 99 1500.0 g1

4.5 Variables 3R Identifiers

Declaration: int marks; Initialization: int marks = 80; Assignment: marks = 90; | Identifier digit
9 §[® I8! 8IdT, space gl ¥@dT 3R keyword 78! g 9hdTl Java case-sensitive g1 3fdhell underscore
modern Java # identifier &l g1

Variable hal =nftda? Default value?
Local Method/block ER

Instance Class ® non-static field gf

Static Class # static field f

Fields 3fR array elements & defaults: numeric zero, boolean false, char U+0000 3R references
nulll Local @t gg+ & ugat definite assignment a1fgq1 Scope AT &t visibility §; lifetime 3elTT sr@erRom
gl

4.6 Constants

final int MAX_MARKS = 100;

g4 reassign gl Y Gohd | €% final variable compile-time constant 7igi 81 Constant variable final
primitive/String & STt constant expression ¥ initialized &1

final int[] values = {10, 20};
values[0] = 99; // Valid: elements mutable
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Final reference object @t immutable 78! FT@TI

4.7 Conversion

Widening examples: byte & short/int/long/float/double; char & int/long/float/double | Widening
# int ¥ float S conversions precision @f ¥ehdt g1

int marks = 85;
double value = marks; // 85.0

double percentage = 86.75;
int whole = (int) percentage; // 86

Narrowing cast fractional part truncate &R @t g1 Integer narrowing low-order bits 3@ 8:
(byte)130 @& result -126 &I

4.8 Promotion 3R Parsing

byte a = 10, b = 20;
int sum = a + b; // Addition promoted to int

byte result = a + b; invalid g1 @f9 range & constant assignment byte x = 100; valid gl

double wrong =5 / 2; // 2.0
double correct = 5.0 / 2; // 2.5
int marks = Integer.parseInt("85");

Parsing numerical text 9gd! 8; String ¥ int @7 cast &l g1 Invalid numerical text
NumberFormatException & Tt g

4.9 Complete Program

public class StudentData {
public static void main(String[] args) {
int obtained = 425;
final int MAX MARKS = 500;
double percentage = (double) obtained / MAX MARKS * 100;
System.out.println("Percentage: " + percentage);
System.out.println("Passed: " + (percentage >= 40));

Output: Percentage: 85.0 3R Passed: truel

319: 9+ primitive types 39alT &; five subjects & percentage faret; narrowing & examples
REE
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MCQs: 1. Primitive types &l @@t A. 6 B. 7 C. 8 D. 9 2. String: A. Primitive B. Reference type C.
Keyword D. Operator 3. (int)-12.9: A.-13 B.-12 C. 12 D. Error 4. Local @&t faH1 assignment gg-T:

A. 0 B. null C. Compile error D. 82T runtime error

3wR: 1-C, 2-B, 3-B, 4-C.

18
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UNIT I / CHAPTER 05

31T 5: Operators Qd Expressions

U1, T, Logic Qe Bit Operations

5.1 gl STALROMYG

Operator operation @T symbol g1 Operand 39 operation @1 value g1 Expression evaluation &
result3dT gl a + b H + operator 3R a,b operands &1 Unary & T, binary & &t 8fR ternary
conditional & 9 operands €|

5.2 Arithmetic Operators

Operator Tk Example

+ Addition / string concatenation 17+5=22

- Subtraction 17-5=12

* Multiplication 17 *5=85

/ Division 17 [ 5 = 3, integer operands
% Remainder 17%5=2

Integer division zero &1 faem & truncate gl 1 -17/5 = -3 3R -17%5 = -21 Nonzero remainder a7
sign dividend & 38R &1 Odd check & fag number % 2 != @ negative values W ff Tt g1

Integer zero divisor ArithmeticException 3dT g1 Floating examples: 10.0/6.0 Infinity 3R 6.0/0.0
NaN g1

5.3 Concatenation

System.out.println(10 + 20 + "Java"); // 30Java
System.out.println("Java" + 10 + 20); // Javal020
System.out.println("Java" + (10 + 20)); // Java30

Parentheses numerical addition Ugal I 21

5.4 Increment 3fik Decrement

Prefix ++x increment @ updated value dT &1 Postfix x++ Gt value &dT & @fdhd variable
increment gl ST 21

int x = 5;
int result = x++ + ++X;
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System.out.println(result); // 12
System.out.println(x); /77

UNIT I - HINDI + ENGLISH

X = x++; H M result & assignment increment &t overwrite &< 3dT g1 adfde code # &

complex side effects & gt el statements & |

5.5 Comparison 3R Logic

Category Operators
Relational <, >, <=, >=
Equality ==, |=
Logical &&, ||,!

Result

boolean

boolean

boolean

= assignment §; == equality g1 References R == identity SifadT g1 String content & fT equals

SN e |
A B A && B
false false false
false true false
true false false
true true true

5.6 Short-Circuit

int divisor

= 0;
boolean valid =

divisor !'= 0 && 10 / divisor > 1;

AllB

false

true

true

true

ggalT operand false 8, gafeiq division skip gidt 81 | | & ugelm operand true g, dt second skip gia1 81

Boolean &, | 3fR A gHf operands evaluate @4 §; & short-circuit &l g

5.7 Bitwise Td Shift

Expression

12& 10
12|10

127210
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Expression Result

A2 -13
5<<2 20
20>>2 5

55> 1 -3

XOR # 31T bits &R 1 fAedr 81 Complement & fdg ~x = -x - 11 A power T&l §; exponentiation &
T Math.pow 39T &2 1 >> sign extension AT g 3R >>> zeros ¥=dT 81 Int shift distance & low 5
bits 3R long & low 6 bits ITANTEIA §; 1 << 32 =11

5.8 Assignment 3R Conditional

int x = 10;
X +=5; // 15
String result = x >= 10 ? "Large" : "Small";

Compound assignment implicit conversion A el 81 byte x=10; x+=1; valid g, afch x=x+1;
cast & femT invalid g1 Conditional operator &ad selected result expression evaluate @&aT g1 null
instanceof String false gl

5.9 Precedence Td Evaluation

High & low 7= H: unary, multiplication/division/remainder, addition/subtraction, shift,
relational, equality, bitwise AND/XOR/OR, logical AND/OR, conditional, assignment|
Parentheses grouping ¥ &t &

Precedence grouping Sdrdt §; associativity ¥dH precedence %I grouping sdrdt g1 Java operands
T left-to-right evaluate @zt 1 Short-circuit rules applicable operands skip @ Tehd &1

5.10 Overflow

int a = 50 000, b = 50 000;
long product = (long) a * b;
System.out.println(product); // 2500000000

Cast @& o= multiplication int # overflow &R S g, ¥t destination long gt Ordinary integer
arithmetic overflow @ automatic exception =gl adl|

31314: Bill 3k discount calculation, maximum of two, bitwise outputs 3R increment tracesl|

MCQs: 1. A a1 312f: A. Power B. XOR C. Division D. Assignment 2. ~5: A.5B.-5C. -6 D. 6 3.4 << 2:
A.1B.8C. 16 D. 32 4. Short-circuit AND: A. & B. && C. A D. ~

3R: 1-B, 2-C, 3-C, 4-B.
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UNIT I / CHAPTER 06

A 6: Conditional Statements

vl @7 a1 Statements

6.1 Ha & 382

Boolean conditions @& 3TYR 4R program execution Faf3d ser @ if, if-else, else-if ladder,
nested if 3R traditional switch @1 ITRT gHeiT|

6.2 Conditional Statement

Conditional statement condition & ¥R code AT &1 Java # if &l condition boolean g =fgu|
if (1) invalid 1 Comparison 3R logical expressions boolean result &d g1

int marks = 75;

if (marks >= 40) {
System.out.println("Passed");

}

Condition false gt df block skip gidT &1

6.3 if-else

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

int marks = 35;

if (marks >= 40) {
System.out.println("Pass");

} else {
System.out.println("Fail");

}

Output: Fail

Uah evaluation # gt alternatives # @ Tah block TeidT €1 Braces g statements @l block & T@dt g1
Braces 9 g UR shadl 37Tl statement 33 giar &1

6.4 else-if Ladder

int marks = 78;

if (marks < 0 || marks > 100) {
System.out.println("Invalid marks");

} else if (marks >= 75) {
System.out.println("Distinction");

} else if (marks >= 60) {
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System.out.println("First Division");
} else if (marks >= 40) {
System.out.println("Pass");
} else {
System.out.println("Fail");

}

Output: Distinction

ggell true condition gt STt g1 Higher category i condition &g # g1 3R lower condition ga true
&l SITY, df higher category de control gl ugam| Grading limits g example & feiw €1

6.5 Nested if

int age = 20;
boolean documentsComplete = true;
if (age >= 18) {
if (documentsComplete) {
System.out.println("Eligible");
} else {
System.out.println("Documents required");
)
} else {
System.out.println("Age requirement not satisfied");

}

Nested decision & inner condition e outer block execute g TR STl STt &1 hae? combined
eligibility a1@q, dt age >= 18 && documentsComplete Taf gl

6.6 Independent if ik Ladder

Independent if statements &4t conditions Sifa Hahd! g1 fohell number @ positive 3R multiple of
five ST g1 @9d 81 Ladder H &hael Ugell matching block AT SITdT g1

6.7 Traditional switch

int day = 2;
switch (day) {
case 1:
System.out.println("Monday");
break;
case 2:
System.out.println("Tuesday");
break;
case 3:
System.out.println("Wednesday");
break;
default:
System.out.println("Other day");

Output: Tuesday
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g9 traditional form # byte, short, char, int, @&fdd wrappers, String 3k enum selectors T} ST
g1 Long, float, double 3R boolean 4 form @& selector types &l g1 Newer language forms &
additional features 89 basic chapter # enfaa T&f 81

6.8 Case, break 3R default

Case matching label 81 Duplicate labels invalid €1 Traditional case values 39ged constants aT
enum constants gidt 81 Default no-match alternative g 3fR optional g1 Break switch ¥ aTgR Heprerar
gl

int choice = 1;
switch (choice) {
case 1:
System.out.println("One");
case 2:
System.out.println("Two");
break;
default:
System.out.println("Other");

Output: One foR Twol g fall-through &gd €1

6.9 Common Mistakes 3R Revision

if(condition); Empty statement; 3TaT block d= g1 SI1dT §
Ranges bl TTeld shH Teld category

Missing break Fall-through dva

Numeric if condition Compilation error

Ambiguous unbraced nesting Else nearest unmatched if & Sgm

319: Three numbers # largest, leap year check 3R marks classification & programs s-TU|
Leap year rule: divisible by 400, a1 divisible by 4 @fes 100 & 78|

MCQs: 1. if condition: A. int B. boolean C. String D. char 2. Ladder &: A. 9+t blocks B. ugar
matching block C. a2 &l D. &had else 3. Missing break @: A. Fall-through B. g8 compile error C.
Object deletion D. JVM stop

3R 1-B, 2-B, 3-A.
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UNIT I / CHAPTER 07

™ 7. Looping Statements

Repetition, break Td continue

7.1 Loop h} sr@urom

Loop faret block @t condition AT iteration structure & 3HR aI8TdT g | §&F 9T initialization,
condition, body 3R update €1 Repetition & code ®teT 3R systematic IdT &1

7.2 while Loop
Entry-controlled loop g1 ga condition fit body Tetdt 81

int i = 1;

while (i <= 5) {
System.out.println(i);
i++;

Output: 1, 2, 3, 4 3R 5 3@ lines &I Initial condition false gt dt zero iterationsl

7.3 do-while Loop
Exit-controlled loop # body ggat 3R condition a1E & Siid ST 81

int number = 10;

do {
System.out.println(number);
number++;

} while (number <= 5);

Output: 10

PHH-Y-PH T iteration gidt 81 3id T semicolon 3@FSH g1 Menu-driven repetition & ag Iudnil gt
gohdT B

7.4 for Loop

for (int 1 =1; 1 <= 5; i++) {
System.out.println(i);
)

Initialization Te 9, fthe condition, body, update T %# g1 Update @& aTg condition fthe STt STt g1
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SITER while do-while for

Test gt CIck:f uga

Minimum iterations 0 1 0

G JUAT Condition-based At least once Counter-based

7.5 Sum Program

public class SumDemo {
public static void main(String[] args) {
int sum = 0;
for (int i = 1; i <= 5; i++) {
sum += i;
}
System.out.println("Sum:

+ sum);

Output: Sum: 15

First n natural numbers @1 sum n(n+1)/2 €1 Loop calculation 3R formula & result cross-check

fopaT 11 gepar g1
7.6 break 3R continue

for (int i =1; 1 <= 5; i++) {
if (1 == 3) {
break;

}
System.out.println(i);

Output: 1 3R 2|

Break &I 5718 continue g, af output 1,2,4,5 811 Break nearest enclosing loop/switch & aTgR aRar
g1 Continue current iteration T dTeh! T Biedl g1 For & continue & a1 update fthr condition gidt

g1 While & update skip 84 & infinite loop T @axT 81
7.7 Nested Loops

for (int row = 1; row <= 3; row++) {
for (int col = 1; col <= 4; col++) {
System.out.print("* ");

}
System.out.println();
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Output: & rows, 9 # IR stars| Inner body Fef 3x4 = 12 IR Teid! gl
7.8 Enhanced for

int[] marks = {70, 80, 90};
for (int value : marks) {
System.out.println(value);

}

Arrays 3fR iterable collections @t traverse @&xdT1 &1 Primitive array # loop variable &&= & original
element &l s&aaT| Direct index @1@Y dt ordinary for SuahT &3 |

7.9 Factorial

public class FactorialDemo {
public static void main(String[] args) {
int number = 5;
long factorial = 1;

if (number < O || number > 20) {
System.out.println("Use a value from 0@ to 20.");
return;

}

for (int i = 2; i <= number; i++) {
factorial *= i;
}

System.out.println("Factorial: " + factorial);

Output: Factorial: 12010!=1; 21! signed long & & THCTI

7.10 Infinite Loops 3R 313

while(true) aT for(;;) infinite repetition &1 hd &1 Break aT return ¥ I1gR bt Tahd &1 Bounds
# Qop I TeAdt off-by-one error gl

319: Table of a number, reverse counting, digit sum, prime checking 3R triangular star
patterni

MCQs: 1. At least one iteration: A. while B. for C. do-while D. enhanced for 2. Current iteration
skip: A. return B. continue C. new D. import 3. Outer 4, inner T&d& R 3: A. 7B.12C.3D. 4

3R 1-C, 2-B, 3-B.
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UNIT I / CHAPTER 08

3T 8: Arrays

One-Dimensional, Multidimensional @4 Jagged Arrays

8.1 Array &1 §?

Array Qe object g STt fAffid dwam # g component type & elements @dT g1 Creation & &1g length
&l dqetdt, afch elements siGe ¥ehd &1 Indexing zero § % &idT g1

8.2 Declaration 3R Creation

int[] marks; // Declaration
marks = new int[5]; // Creation
int[] scores = {70, 80, 90}; // Initialization

Declaration 3fdhet array object gl &rd | Int array elements defaults & 0 g1d §1 Reference array
elements null g &1

ugat @ declared variable @ initializer 29 @1 =U;

marks = new int[]{60, 75, 85};

8.3 Index 31R length

System.out.println(scores[0]); // 70
scores[1l] = 85;
System.out.println(scores.length); // 3

Length n g dt valid indices 0 & n-1 g1 Negative a7 excessive index
ArrayIndexOutOfBoundsException &dT g1 Zero-length arrays valid g

Exam Point: Array # length field §; String & length() method g1

8.4 Traversal

for (int 1 = 0; i < scores.length; i++) {
System.out.println(scores[i]);

}

Enhanced for & read @ @ed €1 Original primitive elements modify & & fag index-based
assignment U i |
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8.5 Sum, Average Td Maximum

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

int[] marks = {70, 85, 60, 95, 80};
int sum = 0;
int maximum = marks[0];
for (int value : marks) {

sum += value;

if (value > maximum) {

maximum = value;

}

double average = (double) sum / marks.length;
System.out.println("Sum: " + sum);
System.out.println("Average: " + average);
System.out.println("Maximum: " + maximum);

Output: Sum: 390; Average: 78.0; Maximum: 951 g example nonempty array H-dT g
8.6 Linear Search

int[] values = {12, 25, 37, 48};
int target = 37;
int position = -1;
for (int i = 0; i < values.length; i++) {
if (values[i] == target) {
position = i;
break;

}
System.out.println(position); // 2

Worst case # n elements check &%= Ugd §; time complexity O(n) g1 -1 gf no-match indicator g1

8.7 Two-Dimensional Array

Java # 2D array arrays @ array gl

int[][] matrix = {
{1, 2, 3},
{4, 5, 6}
bE;
for (int row = 0; row < matrix.length; row++) {
for (int col = 0; col < matrix[row].length; col++) {
System.out.print(matrix[row][col] + " ");
b
System.out.println();

Output: geit row 1 2 3; g&-I row 4 5 61 matrix.length = 2; matrix[0].length = 31

Concepts ¢ Programs ¢ Practice 29



JAVA PROGRAMMING FUNDAMENTALS UNIT I - HINDI + ENGLISH

8.8 Jagged Arrays
int[][] values = {
{1, 23,
{31 4! 5}!
{6}

Rows &I lengths 3@ &1 Inner loop H U row @I length IUdT & | &8 row null oft g Terdt § afe
initialize T8l g8 &; access ¥ Ugel 312k validation &< |

8.9 Reference Assignment Ga Copy

int[] first = {10, 20};

int[] second = first;

second[0] = 99;
System.out.println(first[0]); // 99

G ek array o refer @d g1 first.clone() 31T array st g1 Object references & array # clone
shallow copy &; referenced objects TTT 3§ Tehd & |

8.10 Revision Td 31%1H

Array length fixed 81 i <= length 9T traversal & 7Ted g1 Index loop elements S&a TahdT g
Array reference assignment independent copy 78I g1

319 Minimum, reverse display, occurrences count, linear search 3R 2x2 matrix addition|

MCQs: 1. 5 elements @7 last index: A. 5B. 4 C. 6 D. 1 2. Int array default element: A. null B. 1 C. 0
D. Undefined 3. 2D array: A. Arrays @ array B. Primitive C. String D. §82IT square

3R 1-B, 2-C, 3-A.
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UNIT I / CHAPTER 09

31T 9: Classes, Objects Td Methods

Object-Oriented Programming &Y TR SFTLUROTY

9.1 Class 31k Object

Class objects @& state 3k behavior @I declaration g1 Fields state ¥&d § 3k methods behavior ad
&1 Object runtime instance g1

class Student {
String name;
int marks;
void display() {
System.out.println(name + ": " + marks);

}

Student student = new Student();
student.name = "Amit";
student.marks = 85;
student.display();

Output: Amit: 85

Student type &; student reference variable g; new object creation 3R constructor invocation
dT g1 Reference T object Ta ot g1 51

9.2 3@ Objects

class Student {
String name;
int marks;
void display() {
System.out.println(name + ": " + marks);
}
)
public class StudentDemo {
public static void main(String[] args) {
Student first = new Student();
first.name = "Amit";
first.marks = 85;
Student second = new Student();
second.name = "Neha";
second.marks = 92;
first.display();
second.display();
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Save as StudentDemo.javal Output: Amit: 85; Neha: 921 Instance fields GHT objects <t 31T €1

9.3 Methods 3fik Parameters

int add(int first, int second) {
return first + second;

}

Return type int g1 First 3fR second declaration & parameters g Call add(10,20) & 10 3R 20
arguments gl Return execution AT &< result caller @t 1 g1 Void method @13 value return =gt
!, AfchT empty return; U & Tehdl g

9.4 Static 31X Instance Methods

SR Instance Static

Yy Object Class

= call object.method() ClassName.method()
this Sere g e

Instance fields Direct access §4d Object reference @1fgy

public class Calculator {
static int square(int number) {
return number * number;
)
public static void main(String[] args) {
System.out.println(Calculator.square(5));
)

Output: 25

9.5 Method Overloading
Same method name, 3fefiT parameter lists:
static int add(int a, int b) { return a + b; }

static double add(double a, double b) { return a + b; }
static int add(int a, int b, int c) { return a + b + ¢c; }

Parameter count, types 3T type order I&cT HhdT g1 had return type s&eTT gaie &l a1 Compiler
applicable overload JdT 8; ambiguous calls compilation error & ¥ahdt g1
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9.6 Pass-by-Value

Java 82T pass-by-value g1 Primitive argument &t value copy gidl 81 Reference argument &
reference value copy gidl gl

static void change(int value) {
value = 100;

)

static void changeArray(int[] values) {
values[0] = 100;

)

Uga caller T primitive variable =gl sigerdr| g&RT 3! array @l modify &dr 81 Parameter &l 94 array
TR reassign @< ¥ caller @7 reference gl IGerdT|

9.7 Encapsulation 3fR Access
Encapsulation state 3Rk operations @t &gaf®d &= access FRIfAd & & TgRIdT Hd 31

class Account {
private double balance;
public double getBalance() {
return balance;

}

Public accessible API; no modifier package access; protected same package 3R cross-package
subclasses # fA@Hl & SER; private class nest & internal access g1 &1 Beginner use # private
fields @ aTgR @ direct access e AT HS |

9.8 Revision 31¥ 31vg™

Class blueprint SiEft =T 8; object instance g1 Method 3R field access & dot 39z gidT g1 Static
members class & H&fdd g1 Java objects & faig +ff pass-by-value g1

319T: Book, Employee 3fR Rectangle classes a1¢| Parameterized methods 3R overloading
faamg|
MCQs: 1. Object keyword: A. class B. new C. static D. return 2. &de return type S&aT: A. Valid

overloading B. gafw 7@l C. Constructor D. Package 3. Java argument passing: A. Reference B.
Value C. Name D. Pointer-only

3<R: 1-B, 2-B, 3-B.
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UNIT I / CHAPTER 10

AT 10: Constructors

Object Initialization @d Constructor Chaining

10.1 Constructor Y aR¥muT

Constructor object creation @& GRM invoke g9 ata faiw declaration g1 I8 object &t initial state ¥c
e | TEIIdT dhedl g1 AT class ST 8idT & 3R @ls return type =gl gidr, void o &1

Constructors overload g Tehd &, inherited T8l gId 3R static, abstract a1 final 78 & ehd |
10.2 No-Argument Constructor

class Student {

String name;

Student() {
name = "Unknown";

}

No-argument constructor &I parameter list empty g1 Programmer 38 @3 folg 9hd1 81

10.3 Default Constructor
gfe class # @1E constructor Tfda 78l 8, @ compiler default constructor &ar gl

class Student {
int marks;

}

fehT Student(int marks) =ifSd g @t automatic no-argument constructor =gl fAear|

A aref
Default constructor Compiler-provided
No-argument constructor Empty parameters; user-written ¥t g ¥ehdr &

10.4 Parameterized Constructor 3iR this

class Student {
String name;
int marks;
Student (String name, int marks) {
this.name = name;
this.marks = marks;
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This current object T reference g1 this.name field 3k name parameter g1 Static context & this

gl gidl
10.5 Overloading 3R Chaining

class Student {

String name;

int marks;

Student() {
this("Unknown", 0);

}

Student(String name) {
this(name, 0);

}

Student(String name, int marks) {
this.name = name;
this.marks = marks;

}

void display() {
System.out.println(name +

+ marks);
}
)
public class ConstructorDemo {
public static void main(String[] args) {
Student first = new Student();
Student second = new Student("Neha", 92);
first.display();
second.display();

Output: Unknown: 0; Neha: 921 Save as ConstructorDemo.javal

This(...) 3 class T constructor 3R super(...) superclass @I constructor invoke &dT 81 39 & &
explicit invocation Igat statement & &t 718 g, STt traditional versions & 3%d g1 Recursive
constructor chaining @erf 781 §1 Accessible superclass no-argument constructor = gl af suitable
explicit invocation 3Tadeh g Tehdl! g

10.6 Copy-Style Constructor

Java automatic copy constructor =gl &dtI Programmer foa Tehdr 8:

Student(Student other) {
this.name = other.name;
this.marks = other.marks;

Reference fields &t copy shallow & @ 81 Independent mutable objects a8y dt 3/l copying
logic a1gTI
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10.7 Constructor <A™ Method

SR Constructor Method

T Class sr&r Valid method name
Return type Bl Type 3T void

38T Initialization Behavior
Invocation Creation/chaining Method call
Inheritance &l et & srgar

void Student(){} T method &, constructor gl Constructors fields @&} automatic default values
e & 915 initialization logic R Tahd 81
10.8 Revision Td 31%1H

Default 3R no-argument & 3faX ¥ 1 This current object; this(...) constructor invocation &1
Superclass initialization object construction T ¥ g1

31WTH: Rectangle & overloaded constructors, Book @T parameterized constructor 3R copy-style
constructor TG

MCQs: 1. Constructor return type: A. void B. int C. &I T&I D. Class 2. Default constructor &a: A.
ga2m B. No declared constructor C. &aet public D. & constructors 3. this(...): A. Same-class
constructor B. JVM C. Package D. 821 superclass

3R 1-C, 2-B, 3-A.
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UNIT I / CHAPTER 11

31O 11: Nested T Inner Classes

Class @& flar Class

11.1 Nested Classes

Class & +ffar &ifdd class nested class g1 Related implementation 3iR helper types @ enclosing
class @& gr Wa= & IuAif g1 Static nested class inner class &l g1

Static nested Class member, static

Member inner Class member, non-static

Local Method a1 block

Anonymous Expression # unnamed implementation

11.2 Static Nested Class

class Outer {
static int value = 10;
static class Nested {
void display() {
System.out.println(value);
}
I
)
public class StaticNestedDemo {
public static void main(String[] args) {
OQuter.Nested object = new Outer.Nested();
object.display();

Output: 10

Outer instance <t 3TadehdT gl 81 Outer instance field access & & fT object reference a1fETI
11.3 Member Inner Class

class Outer {
private int value = 25;
class Inner {
void display() {
System.out.println(value);

}
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}

public class InnerDemo {
Outer outer = new Outer();

inner.display();

Output: 25

public static void main(String[] args) {

Outer.Inner inner = outer.new Inner();

UNIT I - HINDI + ENGLISH

Inner object enclosing instance ¥ SgT &1 Enclosing private members access &R dahdT gl

Outer.this outer instance WE &dl gl

11.4 Local Class

public class LocalClassDemo {

int marks = 85;
class Result {
void display() {
System.out.println("Marks:
}
}
new Result().display();

Output: Marks: 85

public static void main(String[] args) {

" + marks);

Captured local variable final a1 effectively final gt @1fgq| Effectively final @1 37¢f initialization &

9IS reassign w8l gs, Wil final keyword = forr &t

11.5 Anonymous Class

interface Greeting {
void sayHello();
}
public class AnonymousDemo {
public static void main(String[] args)
Greeting greeting = new Greeting()
@Override
public void sayHello() {

3
greeting.sayHello();

Output: Namaste!
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gg interface implement &< arell unnamed class & object €, interface @7 direct object &l
Explicit named constructor gl fei@ Wehd | Captured locals & fag final/effectively-final rule @] g1

11.6 394NT gd Comparison

Static nested helper @t outer object &l @il Member inner &t enclosing instance a1fgg! Local
class @1 A declaration scope ® 3uaiee 1 Anonymous class one-time implementation & 3uaifi g1
§gd nesting readability €T Hehd! g1

v Static Nested Member Inner

Outer object SIS gl WA creation # 31aegeh
Creation new Outer.Nested() outer.new Inner()
Outer instance access Reference d1gq Associated object 3detse

Inner classes @& static declaration rules Java versions & dga 8; I8l basic compatible patterns

3T fhy MU I

319g¥: College.Department inner class @41 anonymous greeting | Types T comparison
foad|

MCQs: 1. Inner Tai 8: A. Member inner B. Static nested C. Local inner D. Anonymous inner 2.

Creation: A. outer.new Inner() B. new inner.Outer() C. Inner.static() D. package.Inner() 3.
Captured local: A. ga2r public B. final/effectively final C. 882 array D. 42T static

3<% 1-B, 2-A, 3-B.
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UNIT I / CHAPTER 12

™ 12: String Handling

Text Processing, StringBuilder Td StringBuffer

12.1 String

String Java %I immutable class & STt text sequence represent &Rdl g1 String text="Java"; &
literal & String reference fed1 €1 Concatenation result assign &=+ & reference 9&a ohdl &;
original String @T content &l S&edTl

12.2 Literal 3fiR Constructor

String a = "Java";

String b = "Java";

String ¢ = new String("Java");
System.out.println(a == b); // true
System.out.println(a == c); // false
System.out.println(a.equals(c)); // true

Literals interned gd &1 == reference identity 3fR equals content SifadT g1 String equality & foig ==
R ARAREI

12.3 yqE Methods

qT-'-[ﬁString text = "Java Programming";

Expression Result

text.length() 16

text.charAt(0) J

text.substring(0, 4) Java

text.substring(5) Programming
text.indexOf("Programming") 5
text.contains("Java") true
text.startsWith("Java") true
text.endsWith("ing") true
text.replace("Java", "Python") Python Programming
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Substring ® begin included 3R end excluded g1 Invalid indices exceptions & @ed &1 String length
UTF-16 code units &t T &, g2 visible characters & @¥&r 78T

12.4 Comparison Td Case

System.out.println("JAVA".equalsIgnoreCase("java"));
System.out.println("Apple".compareTo("Banana"));
System.out.println("Java".compareTo("Java"));

Output: true, -1, 01 CompareTo lexicographical negative/zero/positive result a1 g, &had -1/0/1
371g2gah -gi| Case conversion locale-dependent g Tehd! g1

12.5 Spaces, split 3fR null

Trim &31Ta/3id & U+0020 d & characters gerdT &, & Unicode whitespace gl 1 Split regular
expression SYANT T g

String[] subjects = "Java,Python,C".split(",");

for (String subject : subjects) {
System.out.println(subject);

)

Output: Java, Python, C 37T lines #1
Empty String "" T object & fSraah! length 0 81 Null @7 31¢f object reference =gf1 Null ®R instance

method call NullPointerException 3dT g1 "Java".equals (value) null-safe comparison g

12.6 StringBuilder

Mutable character sequence g; repeated text building & 3uahift g1

StringBuilder builder = new StringBuilder("Java");
builder.append(" Programming");

builder.insert (0, "Learn ");
System.out.println(builder);

Output: Learn Java Programming

IIHi%HHHiiIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHHHiIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

append 3id & g
insert Position TR ST
delete Range e T
replace Range dgetHT
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IIHi%HHHiiIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHHHiIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

reverse Sequence reverse
toString String result
12.7 StringBuffer

Mutable & 3fR 9@ methods synchronized g1 StringBuilder synchronization &l &dT|
Synchronized individual calls @7 37¢f g¥ multi-call operation @T atomic 8T gl &1

Class Mutable? = IUART

String ER @R text

StringBuilder Bt Single-thread text building
StringBuffer Bf Synchronized mutable text operations

12.8 Palindrome Program

public class PalindromeDemo {
public static void main(String[] args) {
String text = "madam";
String reversed = new StringBuilder(text)
.reverse().toString();
if (text.equals(reversed)) {
System.out.println("Palindrome");
} else {
System.out.println("Not a palindrome");

}

Output: Palindromel g exact comparison §; spaces 3R case automatically ignore =g gid|

12.9 Common Mistakes Td 3199

Concat result f89T assignment original variable =gl ggad1l Array length 3R String length() 3fe g1
Null 3k empty text 3fefiT g1 StringBuilder @ String content & ¥9H equals behavior are 7 A,
content compare @3+ o falg toString results IUFNT & Tohd 1

313g19: Vowel count, reverse, palindrome 3k word splitting|

MCQs: 1. Content equality: A. = B. equals C. &dad == D. % 2. "Java".substring(1,3): A. av B. ava C.
Ja D. va 3. Mutable synchronized methods: A. String B. StringBuffer C. Integer D. Character

3<% 1-B, 2-A, 3-B.
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UNIT I / CHAPTER 13

g™ 13: Packages

Built-In ¥d User-Defined Packages

13.1 Package &} srauromn

Package related types @! namespace # /@f®d &xdr g1 Organization, same simple names &
separation 3R access control & 3udRfl 81 Package %ad folder Tal g, @fch matching folder
structure 9T project convention gl

13.2 Built-In Packages

java.lang String, System, Math
java.util Scanner, Arrays, ArrayList
java.io Input/output

java.nio.file Files iR paths

java.time Date/time

java.net Networking

Java.lang automatically imported g1 Subpackages automatically import =&t gl
13.3 Imports

import java.util.Scanner;

Accessible type @t simple name & 39aRT & ¥ehd g1 Import class loading command g1 81 Fully
qualified name 4 IUANT X Tehd 1

java.util.Scanner input =
new java.util.Scanner(System.in);

Wildcard import java.util.*; 39 package & accessible types % names 3Uded] &edl g,
subpackages gl import java.*; & Scanner import T&l gidl|
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13.4 Static Import

import static java.lang.Math.sqrt;
public class StaticImportDemo {
public static void main(String[] args) {
System.out.println(sqrt(81));
}

Output: 9.0

13.5 User-Defined Package

File: src/college/tools/Calculator.java

package college.tools;
public class Calculator {
public static int add(int a, int b) {
return a + b;

}

File: src/college/app/App.java

package college.app;
import college.tools.Calculator;
public class App {
public static void main(String[] args) {
System.out.println(Calculator.add (10, 20));
}

Package declaration comments & 15 3R imports/type declarations ¥ Uget 3Tt g1

13.6 Compilation ©d Execution

Project root &:

javac -d out src/college/tools/Calculator.java src/college/app/App.java
java -cp out college.app.App

Output: 30
Long compile command @&t terminal & T line # ferd| Out classpath root g1 Fully qualified name
college.app.App g! Classpath @t out/college/app I & 59 class T lookup TTed ghft

13.7 Access Control

Public top-level class &R packages # accessible g dad! 81 No-modifier top-level class package-
private g1 Public class & members it 3magaas accessibility T@= a3yl
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College 3R college.tools 37T packages €1 Parent-like naming automatic access privilege 7&! adl|
Subpackage parent package @ member &l g1

13.8 Naming 3k Common Errors

Package names lowercase convention #: college.tools, college.records| Organizations reverse-
domain style 3udRT &<t 8: com.example.application|

HHET HHTYT

Packaged main class =g} fAeft FQCN 3R classpath root Sifd

Type inaccessible Class/member access modifier Sifd
Same simple name conflict Fully qualified name 39zl &2
Wildcard & subpackage missing Required type explicitly import &%

13.9 Quick Revision Qe 371%™

Package namespace &d1 g1 Imports compile-time naming gfaen g1 java.lang automatic g1 -d
compiled output sdaTdT 81 Same package 3 subpackage access Ueh &l &1

313 College.geometry # Rectangle class a1 g&R package ¥ area call &31 Sources 31er files
7 3@ 3fk compile commands a1

MCQs: 1. Automatic package: A. java.util B. java.io C. java.lang D. java.net 2. Wildcard
subpackages import &¥dT &: A. & B. 8 C. 8421 eh D. OS R fA3RR 3. Packaged launcher name: A.
college.app.App B. App.class C. college/app/App.class D. package App

3R 1-C, 2-B, 3-A.
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UNIT I / CHAPTER 14

31T 14: Revision Td Question Bank

Unit I <1 IRfeha 1o

14.1 Unit Revision Map

Java history Oak; James Gosling; drdsifes u=gfd 1995
Platform independence Compatible JVM @R bytecode

JVM [ JRE / JDK Execution / runtime / development

Files .java source, .class compiled, .jar archive
Types 8 primitives 3fR reference types
Variables Local, instance, static

Operators Arithmetic, logical, bitwise, conditional
Selection if, ladder, switch

Loops while, do-while, for, enhanced for
Arrays Fixed length, zero-based indices

Classes State 3fR behavior

Constructors Initialization; no return type

Nested classes Static nested, member inner, local, anonymous
Strings Immutable; equals for content
Packages Namespace 3R organization

14.2 Frequently Confused Concepts

qgal T HE&A 3R

= == Assignment / equality

&& & Short-circuit / non-short-circuit boolean AND
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LECH CUR T ¥

break continue Exit / current iteration skip

length length() Array field / String method

Default constructor No-argument constructor Compiler-provided / empty parameters
== references String equals Identity / content

Casting Parsing Type conversion [/ numerical text g

14.3 Solved Output Questions

Q1
Q2

Q3:
Q4:
Q5:
Qeé:
Q7:
Qs8:

: double x = 9 / 2; & dT< print x? IR 4.01 Integer division Uge gs!

1int x=3; int y=x++ + ++x; & 91 X 3R y? IvR: x=5, y=8|

2 + 3+ "4" 3R "2" + 3 + 47 IWR: 54 3HX 2341

int x=1; boolean r=true || ++x>1; & x? 3u=: 11 Short-circuit|

String s="Java"; s.concat(" Book"); ® s? WR: Javal Returned result assign =Tg! fopar Tl
int[] a={5,10}; int[] b=a; b[1]=99; H a[1]? Iw=: 991 Shared array!|

Outer loop 3, inner U §R 2 iterations? 3«%: 6 inner executions|

int x=10; x+=2.9; # x? JR: 121 Compound assignment conversion|

14.4 MCQ Question Bank

1.

O VW 00 N o Ul M W N

N S N O Y
v A W N =

Java @1 URf¥e A|? A. Oak B. Pine C. BASIC D. Pascal

. Source compiler? A. java B. javac C. jar D. jdb

. Reference type? A. int B. char C. String D. boolean

.Long size? A. 8 B. 16 C. 32 D. 64 bits

. Valid declaration? A. float x=2.5F B. char x="A" C. boolean x=1 D. byte x=200
. 010 &t decimal value? A. 10 B. 8 C.2 D. 16

. (int)8.9? A. 9 B. 8 C. 8.9 D. Error

. Remainder operator? A. / B. % C.AD. ~

. N operation? A. Power B. XOR C. Division D. Assignment

. Short-circuit operator? A. & B. | C. && D. /A

. At least one iteration? A. while B. for C. do-while D. enhanced for
. Six elements @ last index? A.6 B.5C.7D. 0

. Array size? A. length B. length() C. size() D. count

. Object creation? A. static B. new C. return D. import

. Constructor name a g7 A. Package B. Class C. Method D. Extension
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16. Default constructor &a? A. g421 B. &g declared constructor 7gi C. shael parameterized g ™
D. &t 781

17. Static context # current object keyword 39efef Tgi? A. this B. new C. class D. return
18. Argument passing? A. Reference B. Value C. Name D. Pointer only

19. String content comparison? A. = B. equals C. %ad == D. %

20. Immutable class? A. String B. StringBuilder C. StringBuffer D. g2 array

21. "Java".length()? A.3B.4C.5D.0

22."Java".charAt(1)? A.JB.aC.vD. A

23. Automatic import? A. java.util B. java.io C. java.lang D. java.net

24. JAR full form? A. Java Archive B. Java Array Runtime C. Joint Resource D. Java Record

25. null instanceof String? A. true B. false C. Exception D. 1

14.5 Answer Key

uHA 3TY A 531 uA [
1 A 10 C 19 B
2 B 11 C 20 A
3 C 12 B 21 B
4 D 13 A 22 B
5 A 14 B 23 C
6 B 15 B 24 A
7 B 16 B 25 B
8 B 17 A - -
9 B 18 B - -

14.6 Short-Answer Questions

1. WORA 3R compatible VM ¥HTET|

2. JVM, JRE 3fiR |DK # 3iar faf@m|

3. Bytecode &1 8?

4. Primitive 3fR reference types # 3fdR Sarsq|

5. Local variable initialization =¥ 3masdes &2

6. Final reference 3fR immutable object T 3R ff@T|
7. Short-circuit evaluation &1 8?

8. Break 3k continue @hT 3icR Id18T|
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9. Constructor 3fR method T 3idR faf@u|
10. Packages T g3 Id18T|

14.7 Long-Answer Questions

1. Java features 3R execution process 3IgIgRul Ufgd THSST|

O 00 N o U1 A W N

. Data types, literals 3fR conversions @I guiq HIfSQ|

. Operators numerical examples afgd HeETI

. Conditional 3iR looping statements &I e SifSig|

. One-dimensional iR jagged arrays ¥Hesq|

. Class, object, method 3R constructor ol Teel a8y

. Nested classes & U&R examples dfgd 99e8T|

. String methods 3R mutable text classes ! geHT ST
. User-defined package compile/run &=+ & avur faf@g|

14.8 Mini Project: Student Result Application

UNIT I - HINDI + ENGLISH

g4 subject maximum 100 3R passing marks 40 A1 Nonempty array aar marks &l range
validate @3 | Defensive copy caller & array ¥ 3falvT state @l 8l

int

}

}

class Student {
private final String name;
private final int[] marks;

Student(String name, int[] marks) {

if (marks == null || marks.length == 0) {
throw new IllegalArgumentException("Marks required");
}
for (int mark : marks) {
if (mark < 0 || mark > 100) {
throw new IllegalArgumentException("Use 0-100 marks");
}
}
this.name = name;
this.marks = marks.clone();

total() {

int sum = 0;

for (int mark : marks) {
sum += mark;

}

return sum;

double percentage() {

return (double) total() / marks.length;

boolean passed() {

for (int mark : marks) {
if (mark < 40) {
return false;
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}
}

return true;

}

void display() {
System.out.println("Name: + name) ;
System.out.println("Total: " + total());
System.out.println("Percentage: + percentage());
System.out.println("Result: " + (passed() ? "Pass" : "Fail"));

}

public class StudentResultApp {
public static void main(String[] args) {
int[] marks = {75, 80, 65, 90, 70};
Student student = new Student("Amit", marks);
student.display();

14.9 Compile 3R Output

javac StudentResultApp.java
java StudentResultApp

Name: Amit
Total: 380
Percentage: 76.0
Result: Pass

Total = 380; maximum = 500; percentage = 380/500x100 = 761 All subjects 40 3T 31fe&ie g, s9fIg
pass| Exception handling @7 fa=drR 3t &t units & UgT I TehdT g

14.10 Project Extensions

« Scanner & name 3k marks 9T &3 |

« 3 students & list AT

* Highest/lowest subject marks |
» Classes 37eliT packages # 3@ |

+ Executable JAR dOR @i |

14.11 3ifaw Revision Checklist

/1 31T faeT ¥graar Hello program compile @R Tahd €2 &T integer division, prefix/postfix 3R array
indexing @T output IdT Hhd &2 T class/constructor T 3 WE §? T String comparison 3R
package launch commands Tg! fei@ Tehd §? STgl 3R 3T g1, Hafdd chapter &f program &4

eI URUTH ST |
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