
JAVA
1

WrittenBy:Mr.AmitKumarRai St.John’sSchoolSiddiqpur
Jaunpur

ObjectOrientedProgrammingwithJava

Procedure-orientedprogramming:-

Atypeofprogrammingwhereastructuredmethodofcreatingprogramsisused.With

procedure-orientedprogramming,aproblem isbrokenupintopartsandeachpartis

thenbrokenupintofurtherparts.Allthesepartsareknownasprocedures.Theyare

separatebutworktogetherwhenneeded.Amainprogram centrallycontrolsthem all.

Someprocedure-orientedlanguagesareCOBOL,FORTRAN,andC.

Objectorientedprogramming:-

Atypeofprogrammingwheredatatypesrepresentingdatastructuresaredefinedby

theprogrammeraswellastheirpropertiesandthethingsthatcanbedonewiththem.

Withobject-orientedprogramming,programmerscanalsocreaterelationshipsbetween

datastructuresandcreatenewdatatypesbasedonexistingonesbyhavingonedata

typeinheritcharacteristicsfrom anotherone.

Inobject-orientedprogramming,datatypesdefinedbytheprogrammerarecalled

classes(templatesforarealworldobjecttobeusedinaprogram).Forexample,a

programmercancreateadatatypethatrepresentsacar-acarclass.Thisclasscan

containthepropertiesofacar(color,model,year,etc.)andfunctionsthatspecifywhat

thecardoes(drive,reverse,stop,etc.)

Someobject-orientedlanguagesareC++,Java,andPHP.

Main

Procedure1 Procedure3Procedure2

Class

Object1 Object3Object2
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DifferencebetweenObjectOrientedProgrammingandProcedureOriented

Programming

ObjectOrientedProgramming ProcedureOrientedProgramming

Dataandfunctionsofeachindividual

objectactlikesingleunit.

Everyfunctioncontainsdifferentdata

Datagetsmoreimportancethan

functionsin

Program.

Functionsgetmoreimportancethandata

in

Program.

DatahidingispossibleinObjectOriented

Programming

.Thereisnoperfectwayfordatahiding.

ConceptsofObjectOrientedProgramming

1.class:-Class=data+methods.Everything(dataandmethods)inJavaiscontained

inclasses.

*classisauserdefineddatatypethatbehavelikebuiltintypesofanOOP

language.

*classisacollectionoffields(instanceandclassvariable)andmethods.

*classisablueprintorprototypethatdefinesthevariableandmethods

commontoall

objectsofsamekind.

Variables:

Aninstancevariableisavariablethatisdefinedinaclass,butoutsideofamethod.

Thereisone

copyofthevariableforeveryinstance(object)createdfrom thatclass.Instance

variablescanbe

accessedfrom insideanymethod,constructororblocksofthatparticularclass.
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Aclassvariableorstaticvariableisdefinedinaclasswithstatickeyword,butthereis

only

onecopyregardlessofhowmanyobjectsarecreatedfrom thatclass.Like:staticintx;

Alocalvariabledefinedinsidemethods,constructorsorblocks.Thevariablewillbe

declaredandinitializedwithinthemethodandthevariablewillbedestroyedwhenthe

methodhascompleted.

Finalvariablesarenothingbutconstants.Wecannotchangethevalueofafinal

variableonceitisinitialized.It’sdeclarewithfinalkeyword.Like:finalintx;

Methods:

Instancemethod:whichinvokedirectlyfrom theclassbytheobjectofrelatedclass

Class/staticmethod:whichinvokedirectlyfrom theclassbytheclassname,without

object.

Afinalmethodcannotbeoverridden.Whichmeanseventhoughasubclasscancall

thefinalmethodofparentclasswithoutanyissuesbutitcannotoverrideit.

Wecannotextendafinalclass.

AccessSpecifiers/Modifiers:

Javaprovidesanumberofaccessmodifierstosetaccesslevelsforclasses,variables,

methodsandconstructors.Thefouraccesslevelsare:

 Visibletothepackage.Thedefault.Nomodifiersareneeded.

 Visibletotheclassonly(private).

 Visibletotheworld(outsidepackageandallclasses)(public).

 Visibletothepackageandallsubclasses(protected).

2.Object:(Objectisaninstanceofaclass.)

Objectisvariableofclassbywhichwecanaccessthefunctionsandvariablesof

relatedclass.

Objectisanidentifiableruntimeentitywithsomecharacteristicsandbehavior.For

example:OrangeisanobjectofFruitclassanditscharactersareshape,colourand

behavioristaste.

Anobjecthasthreecharacteristics:
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 state:Itisrepresentedbyattributesofanobject.Italsoreflectsthepropertiesofan

object.representsdata(value)ofanobject.

 behavior:Itisrepresentedbymethodsofanobject.Italsoreflectstheresponseofan

objectwithotherobjects.representsthebehavior(functionality)ofanobjectsuch

asdeposit,withdrawetc.

 identity: Itgivesauniquenametoanobjectandenablesoneobjecttointeractwith

otherobjects.ObjectidentityistypicallyimplementedviaauniqueID.Thevalueof

theIDisnotvisibletotheexternaluser.But,itisusedinternallybytheJVM to

identifyeachobjectuniquely.

Exampleofanobject:dog

Objectscorrespondtothingsfoundintherealworld.Forexample,agraphicsprogram
mayhaveobjectssuchas“circle”,“square”,“menu”.Anonlineshoppingsystem might
haveobjectssuchas“shoppingcart”,“customer”,and“product”.

3.Encapsulation:(Tomanagecomplexity)

Encapsulationisaprocessofbindingdataandfunctionstogetherintoasingleunit.

Thewrappingupofdata(characters)andfunction(behavior)intoasingleunit(class)

isknownasencapsulation.

Encapsulationleadstotheconceptsofdatahidingbuttheconceptofencapsulation

mustnotberestrictedtoinformationhiding.

Methods/

Functions

Schoolbagisreallifeexampleofencapsulation.

4.DataHiding:Itistheimplementationdetailsofaclassthatarehiddenfrom theuser.
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Theconceptofrestrictedaccesslevelprogrammerstowritespecializedfunctionsor

methodsforperformingoperationsonhiddenmembersofclass.

5.Abstraction:Abstractionreferstorepresentingessentialfeatureswithoutincluding

backgrounddetailsorexplanation.

Letusconsideracar.Inordertodriveinusesareonlyawareofsome

essentialfeaturesofacar.Userscanapplybreaktostopthecar,pressaccelerationto

speedthecarandpresstheclutchtochangethegears.User’sdon’tknowwhat

changesaregoingoninthemachinerypartoftheengine.

Theclassesusetheconceptofdataabstraction,theyareknownasabstractdatatype.

6.Inheritance:Inheritanceistheprocessbywhichobjectsofoneclasscanlinkand

sharesomecommonpropertiesofobjectsfrom anotherclass.

Inheritanceprovidestheideaofcodereusability,thismeans

thatwecanaddadditionalfeaturestoanexistingclasswithoutmodifyingit.

TypesofInheritance

1.SingleInheritance

2.MultilevelInheritance

3.HierarchicalInheritance

4.MultipleInheritance(NotinJAVA)

Theclassthatisinheritedbyotherclassiscalledabase/super/parentclass.The

classthatinheritsthepropertiesoftheotherclass(superclass)iscalled

sub/derive/childclass.

classPerson

{

datamembers;

membermethods;

}

classEmployeeextendsPerson

{

datamembers;

membermethods;

}



JAVA
6

WrittenBy:Mr.AmitKumarRai St.John’sSchoolSiddiqpur
Jaunpur

Personisbase/super/parentclass.Employeeissub/derive/childclass.

7.Polymorphism:(Poly-Many,Morphism -Form)

Polymorphism isanabilityofafunctionormessagetobeprocessedinmorethanone

form.Itallowstwoormoreclassestorespondtothesamemessageindifferentways,

thismeansthatwecanusethesamenameforamethodintwodifferent(inherited

class)orsameclass.

Reallifeexampleofpolymorphism:

Supposeifyouareinclassroom thattimeyoubehavelikestudent,whenyouarein

market

atthattimeyoubehavelikeacustomer,whenyouatyourhomeatthattimeyoubehave

like

asonordaughter,Hereonepersonpresentindifferent-differentbehaviors.

Followingconceptsdemonstratedifferenttypesofpolymorphism injava.

1)MethodOverloading

2)MethodOverriding

1)MethodOverloading:

InJava,twoormoremethodsofsamenameinsameclasswithdifferentargumentlist

orparameters.ThisconceptisknownasMethodOverloading.

classOverload

{

voiddemo(inta)

{

System.out.println("a:"+a);

}

voiddemo(inta,intb)

{

System.out.println("aandb:"+a+","+b);

}

doubledemo(doublea)

{

System.out.println("doublea:"+a);
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returna*a;

}

}

2)MethodOverriding

ChildclasshasthesamemethodasofParentclass.Insuchcaseschildclass

overridestheparentclassmethodwithouteventouchingthesourcecodeoftheparent

class.Thisfeatureisknownasmethodoverriding.

publicclassBaseClass

{

publicvoidmethodToOverride()//Baseclassmethod

{

System.out.println("I'm themethodofBaseClass");

}

}

publicclassDerivedClassextendsBaseClass

{

publicvoidmethodToOverride()//DerivedClassmethod

{

System.out.println("I'm themethodofDerivedClass");

}

}

8.Exceptionhandling:Anexceptionisaneventwhichoccursduringtheexecutionofa

program thatdisruptsthenormalflowoftheprogram.

Anunexpectedsituationorunexpectederrorduringprogram executionisknownas

exceptionandthewayofhandlingthiserrorinprogram iscalledexceptionhandling.

Anexceptioncanoccurbecauseofmanyways:

1.Afilethatneedstobeopencannotbeopened.

2.Auserhasenteredinvaliddata.

3.Anetworkconnectionhasbeenlostinmiddleofcommunication.

4.JVM hasrunoutofmemory.

9.MessagePassing:Messagepassingsimplymeansthat(ataveryabstractlevel)the

fundamentalmechanism ofprogram executionisobjectssendingeachother

messages.
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NamingConventioninJava:-

 CaseSensitivity- Javaiscasesensitivewhichmeansidentifier Hello and hello would

havedifferentmeaninginJava.

 ClassNames- ForallclassnamesthefirstlettershouldbeinUpperCase. Ifseveral

wordsareusedtoform anameoftheclasseachinnerwordsfirstlettershouldbein

UpperCase.

Example: classMyFirstJavaClass

 MethodNames- AllmethodnamesshouldstartwithaLowerCaseletter. Ifseveral

wordsareusedtoform thenameofthemethod,theneachinnerword'sfirstletter

shouldbeinUppercase.

Example: publicvoidmyMethodName()

Program FileName- Nameoftheprogram fileshouldexactlymatchtheclass

name. Whensavingthefileyoushouldsaveitusingtheclassname(Rememberjavais

casesensitive)andappend'.java'totheendofthename.(ifthefilenameandtheclass

namedonotmatchyourprogram willnotcompile).

IDE:-A JavaIDE (forIntegratedDevelopmentEnvironment)isasoftwareapplication

whichenablesuserstomoreeasilywriteanddebug Java programs.Many IDEsprovide

featureslikesyntaxhighlightingandcodecompletion,whichhelptheusertocodemore

easily.

AnIDEtypicallycontainsacodeeditor,acompilerorinterpreter,andadebugger,

accessedthroughasingle graphicaluserinterface (GUI).BlueJ,Eclipse,JBOSSare

IDEsforJava.

BlueJ:BlueJisafreeIDEfrom MonashUniversity,Australia.Itisawindowbased

platform

forJavaDevelopmentKit.itrequirestoinstallJDK1.3versionormore.Somefeatures

are-

 Itisawindowbasedplatform wheretheusercanperform thetasksmore

conveniently.

 Whenwedeclareclass,itfacilitieswithasampleprogram togiveabriefideaof

programming.
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 Debuggingcanalsobedoneeasilyasitindicatestheerrorsatthebottom ofthe

samewindow.

 Italsosupportsthesyntaxoftheprogram,whichiswrittenonJDK.

TypesofErrors

Ingeneral,therearethreetypesoferrorsthoseoccurinacomputerprogram.

1.SyntaxError

2.LogicalError

3.RunTimeError

1.SyntaxError:Theseerrorsresultwhentherulesorgrammaroftheprogramming

languagearenotfollowed.Suchprogrammingerrorstypicallyinvolveincorrect

punctuation,

incorrectwordsequence,undefinedtermsormisuseofterms.

Example:Astatementc=a+bhasasyntaxerrorbecauseeveryJavastatementshould

beterminatedwithasemicolon(;),soitshouldbec=a+b;

2.LogicalError:Alogicalerror,isanerrorinplanningtheprogram’slogic.The

computeractuallydoesnotknowthatanerrorhasbeenmade.Itfollowsthe

programminginstructions

andexecutestheresults,buttheoutputisnotcorrect.Theproblem isthatthelogic

being

followeddoesnotproducetheresultsthoseweredesired.

Example:Aninstructiontoprint10oddnumbers

for(x=1;x<=10;x++)

System.out.println(x*3);

Itwillnotprintonlyoddnumbers,itshouldbeSystem.out.println(x*2-1);

3.RunTimeError:Theremaybesomemistakesotherthansyntaxerrorandlogical

error

whichcomeinthewayofexecution,knownasRunTimeErrororException

DifferencebetweenTestingandDebugging

Testing Debugging
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Testingisaprocessinwhichprogram is

Validated.

Debuggingisaprocessinwhichthe

errorsintheprogram areremoved.

Itisapositiveactivitythatseeksto

demonstratethattheprogram iscorrect.

Itisanegativeactivityinthatitis

centeredaroundeliminatingofknown

errororbugs.

Testingiscompletewhenalldesired

verificationsagainstspecificationshave

beenperformed

Debuggingisfinishedwhenthereareno

errorandtheprogram isreadyfor

execution.

JAVA

Javainitiallynamedasoak,wasdevelopmentbytheteam headedbyJamesGoslingat

Sun

MicroSystem USAin1990,lateracquiredbyOracleCorporation.

TheFirstreasonbehindthedevelopmentofJavawastheneedforaplatform

independentand

portablesoftwaretobeembeddedintheelectronicdevicelikeTelevisionandRemotes

etc.

TheSecondreasonistheinternetandwwwasthesemedianeededportableand

platform

independentprograms.

Javaisoneofthemostpopularandwidelyusedprogramminglanguageandplatform.

Aplatform isanenvironmentthathelpstodevelopandrunprogramswritteninany

programminglanguage.

Javaisfast,reliableandsecure.From desktoptowebapplications,scientific

supercomputerstogamingconsoles,cellphonestotheInternet,Javaisusedinevery

nookandcorner.

AboutJava

 Javaisasimplelanguage: Javaiseasytolearnanditssyntaxissimpleandeasy

tounderstand.ItisbasedonC++(soeasierforprogrammerswhoknowC++).

Javahasremovedmanyconfusingandrarely-usedfeaturese.g.explicitpointers,
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operatoroverloadingetc.Javaalsotakescareaboutmemorymanagementand

forthat,itprovidesanautomaticgarbagecollector.Thiscollectstheunused

objectsautomatically.

 Javaisaplatform-independentlanguage: TheprogramswritteninJavalanguage,

aftercompilation,areconvertedintoanintermediatelevellanguagecalledthe byte

code whichisirrespectiveofthemachineonwhichtheprogramsrun.Thismakes

javahighlyportableasitsbytecodescanberunonanymachinebyaninterpreter

calledtheJavaVirtualMachine(JVM)andthusjavaprovides‘reusabilityofcode’.

 Javaisanobject-orientedprogramminglanguage: OOPmakesthecomplete

program simplerbydividingitintoanumberofobjects.Theobjectscanbeused

asabridgetohavedataflowfrom onefunctiontoanother.Wecaneasilymodify

dataandfunctionaspertherequirement.

 Javaisarobustlanguage: Javaprogramsmustbereliablebecausetheyareused

inbothconsumerandmission-criticalapplications,rangingfrom Blu-rayplayersto

navigationsystems.

 Javaisamultithreadedlanguage: Javacanperform manytasksatonceby

definingmultiplethreads.Forexample,aprogram thatmanagesaGraphicalUser

Interface(GUI)whilewaitingforinputfrom anetworkconnectionusesanother

threadtoperform thewaitinsteadofusingthedefaultGUIthreadforbothtasks.

ThiskeepstheGUIresponsive.

 Javaprogramscancreateapplets: Appletsaretheprogramswhichrunonweb

browsers.

 Javadoesnotrequireanypreprocessor: Itdoesnotrequireinclusionofheader

filesforcreatingaJavaapplication.

Therefore,Javaisaverysuccessfullanguageanditsneediscertainlygoingtoincrease

daybyday.

PartsofJava

1.J2SE(Java2StandardEdition)
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ByteCodeinClassFile

2.J2EE(Java2EnterpriseEdition)

3.J2ME(Java2MicroEdition)

ExecutionofJavaProgram

1.JDK(JavaDevelopmentKit):JDKcontainssoftwaredevelopmenttoolswhich

areusedtocompileandrunjavaprograms.

JDK

SourceCode/

JavaCode Output

inJavaFile

2.JRE(JavaRuntimeEnvironment):JREcontainstherun-timeenvironmentsuch

as

JVM andJavaAPI(JavaApplicationProgrammingInterface)thatisjavaclasses

torun,

javaprogramsbutdoesn’tcontainanydevelopmenttoolsSuchasdebuggerand

compiler.

3.JVM (JavaVirtualMachine):FunctionofJVM istoloadtheappropriateclass

filesforexecutingajavaprogram andthenexecuteit.

JVM isanabstractmachinedesignedtobeimplementedonthetopofexisting

processor.

Programswritteninjavaarecompiledintojavabytecodewhichisthen

interpretedbya

specialjavainterpreterforaspecificplatform actuallythisjavainterpreteris

knownas

JVM.

4.JavaCompiler:Javacompilerdoesn’tconvertsourcecodetomachinecode

ratherit

Java

Compiler
JVM

JavaAPI
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convertssourcecodetospecialintermediatecodeknownasBytecode.

SourceCode JavaCompiler MachineCode

JavaFile classFile

5.ByteCode:Thebytecodesogeneratedisintheform ofclassfilethatcanbe

interpreted.Thebytecodeismachineindependentthatisitcanrunonany

machinewiththehelpofJVM.

6.JavaAPI:JavaApplicationProgrammingInterfacethatcontainsjavapackages

andjava

classes.Itisjavalibrary.

TypesofJavaPrograms:-TheretwotypesofJavaPrograms:

1.InternetApplets:-Theyaresmallprogramsthatareembeddedinwebpage

andrun

onwebbrowser.

2.StandAlone:-EverystandaloneapplicationofJavabeginsexecutingwitha

main

method.Totypesofstandaloneapplications:-

 GUIApplications

 ConsoleApplications

DifferencebetweenCompilerandInterpreter:-

Compiler Interpreter

Itconvertsthewholesourceprogram

intoobjectprogram atonce.

Itconvertsthesourceprogram into

objectprogram onelineatatime.

Itdisplaystheerrorforthewhole

program

togetheraftercompilation.

Itdisplaystheerrorofonelineatatime

andaftercorrectionthecontrolgoesto

thenextline.

Stepstolearnlanguages
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English Programming

Alphabets Latters,Digits
| |

Words Tokens
| |

Sentences Instructions
| |

Paragraph Program
| |

Lesson Software

Tokens

InJavaprogram asmallestindividualunitsareknownasJavatokensorlexical.

Programsare

writtenusingthesetokensandthesyntaxoflanguage.

Tokens/Lexical

Whitespace Identifiers Operators Data

Types

Keywords Constants/Literals SpecialSymbols

1.Whitespace:-Whitespaceisatabspaceoranewline.

2.Keywords:-Keywordsarereservedwordsthatconveyspecialmeaningtothe

compiler.All

keywordswritteninlowercaseletters,theycannotbeusedasidentifiers.

Someidentifiersareclass,void,if,else,switch,case,break,int,char,double,float,long,

short,

while,do,for,interface,extends,implements,import,try,catch,finally,throw,throwsetc.

3.Identifiers:-Identifiersreferstothenameofvariables,functionsandclass.These

areuser-

definednames.Itisasequenceofletters,digits,underscore(_)anddollar($)sign
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character.

Someexamplesofvalididentifiersare:-a,total_cost,marks1,marks2,a3etc.

Someexamplesofinvalididentifiersare:-2a,totalcost,/,%betc.

4.Constants/Literals:-Adataitem whichdoesn’tchangesitsvalueduringthe

executionofa

program iscalledconstantsorliterals.

Constants/Literals

Numeric Boolean Characters

Integer Real SingleCharacter String

7,126 1.45,62.45 true,false ‘A’,‘d’,‘5’ “abc”,”5”

5.Operators:-Itisasymbolorletterswhichmakesthecompilerperform specific

operationon

theoperandsinaprogram.

Operandscanbeconstantsandvariables.Forexample-a+20

Inaboveexampleaand20areoperandsand+isanoperator.

Typesofoperators

1.ArithmeticOperators(-,+,*,/,%)

2.RelationOperators(<,>,==,!=,>=,<=)

3.AssignmentOperators(=)

4.Conditional/TernaryOperators(?,:)

5.LogicalOperators(&&,||,!)

6.BitwiseOperators(&,|,̂ )

6.SpecialSymbols:-InJavatherearetwocategoriesofspecialsymbols-

1.EscapeSequenceCharacters:-Theyaresinglecharactersusedwithbackslash

(\)
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symbols.

Symbol Purpose

\n InsertaNewline

\t InsertaTabspace

\b Insertabackspace

\’ Insertasinglequotecharacter

\” Insertadoublequotecharacter

\\ Insertabackslashcharacter

2.Separators:-Separatorshelpdefinethestructureofaprogram.Injavathereare

fewcharactersthatareusedasseparators.

Symbol Name Purpose

() Parenthesis Enclosesargumentsinmethoddefinitions

andcalling;adjustsprecedenceinarithmetic

expressions;surroundscasttypesand

delimitstestexpressionsinflowcontrol

statements

{} Braces definesblocksofcodeandautomatically

initializesarrays

[] Brackets/

Subscripts

Declaresarraytypesanddereferencesarray

values

; Semicolon Terminatesstatements

, Comma Separatessuccessiveidentifiersinvariable

declarations;chainsstatementsinthetest,

expressionofaforloop
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. Period/dot Selectsafieldormethodfrom anobject;

separatespackagenamesfrom sub-package

andclassnames

: Colon Usedaftercaselabelsin

switch

7.DataTypes:-Datatypesaredefinedasasetofpossiblevaluesavariablecanhold.

DataTypes

Primitive/Primary/Basic/BuiltIn Non-Primitive/Secondary/UserDefined

int,short,long,byte,char,float, Array,String,class,

interface

double,boolean,void

DifferencesbetweenPrimitiveandNon-PrimitiveDataTypes:-

Primitive Non-Primitive

Theseareinbuiltdatatypes.Java

providesthesedatatypes.

Thesearecreatedbyprogrammerswhich

makeuseofprimitivetype.

Thesizeisfixed Thesizedependsonthenumberof

membervariablesandtheirtypes.
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Ithasonlyonememorylocationfora

variable.

Ithasdifferentmemorylocationfor

variable.

Tocreateavariableofprimitivetype

‘new’keywordisnotused.

Tocreateavariableofnon-primitivetype

‘new’keywordisused.

1.Integer:-Javadefinesfourintegertypes:byte,short,intandlong.

Thesizeandrangesofintegertypesare:

Type SizeinBytes SizeinBits Ranges

byte 1 8 -128to127

short 2 16 -32,768to32,767

int 4 32 -231to231 -1

long 8 64 -263to263 -1

2.FloatingPointTypes:-Floatingpointnumbersarealsoknownasrealnumbers.

Thereare

twotypesoffloatingpointtypes:floatanddouble.Thesizeandrangesofinteger

typesare:

Type SizeinBytes SizeinBits Ranges

float 4 32 -3.4*10-38to3.4*1038

double 8 64 -1.7*10-308to1.7*10308

3.Character:-InJava,thedatatypeusedtostorecharactersischar.Javauses

Unicodeto

representcharacters.Unicodedefinesacompleteinternationalcharactersetthat

canrepresent

allthecharactersfoundinallhumanlanguages.InJavacharis16bits(2bytes)type

andrange

isfrom 0to65,536.

4.Boolean:-Javahasasimpletype,calledboolean,forlogicalvalues.Itcanhaveonly
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two

possiblevalues:trueandfalse.Thebooleantypeisdeclaredusingbooleankeyword.

The

sizeofbooleanis1bit.

5.void:-voidisusedasreturntypeoffunction.Ifafunctiondoesnotreturnavalue,its

return

typemustbevoid.voidtypevariablecannotbedeclaredinjava.

6.String:-Stringisasequenceofcharacters,numbersorsymbols.AStringtypeis

usedto

declareaStringvariable.Stringisnotaprimitivetype.Rather,Stringisdefinedasan

object

ofStringclass.

AquotedStringconstantcanbeassignedtoStringvariable.JavasupportsStringto

allowitto

actsimilartoaprimitivedatatype.

7.Array:-Anarrayisacollectionofvariablesofthevariablesofthesametypethatare

referencedbyacommonname.

8.Interface:-InJava,interfaceisakeywordthatisusedtocreateaspecialtypeof

classthat

cannotbeinstantiated.

9.Class:-Classisacollectionofvariablesandmethods.(Class=Data+Methods).

Variable

Avariableisanamedmemorylocation,whichholdsavalue.Thevalueofvariablecan

bechange.

DeclarationofVariable:-Allvariablesmustbedeclaredbeforetheycanbeused.The

general

form ofvariabledeclarationis: datatype<space>variablename;

ThedatatypeisoneofJava’sprimitivedatatypeornameofclassorinterface.Variable

nameis

anidentifiername.Someexamplesofvariabledeclarationis:

int a;

float b;
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double x;

char m;

Morethanonevariablescanbedeclaredofsametypeinoneline,allthevariables

separatedby

commalike:

int p,q,r;

Initialization:-Therearetwowaystoinitializeavariable:

1.CompileTimeInitialization(StaticInitialization)

2.RunTimeInitialization(DynamicInitialization)

1.CompileTimeInitialization(StaticInitialization):-Thevariablecanbeinitializedby

assigningavalueusingassignmentoperator.

int a;//declarationofvariable

x=10;//compiletimeinitialization

charc1;//declarationofvariable

c1=‘A’; //compiletimeinitialization

DeclarationandInitializationofvariableinsametime

inty=10; //declarationandinitializationofvariable

DeclarationandInitializationofmultiplevariableinsametime

inta=10,b=30;

2.RunTimeInitialization(DynamicInitialization):-Javaallowsvariablestobe

initialized

dynamically,i.e.duringexecutionofaprogram.

TherethreedifferentmethodsofRunTimeInitialization:-

1.UsingExpression

2.UsingCommandLineArguments

3.UsingLibraryClasses(BufferedReader&Scanner)

1.UsingExpression:-Thevariablecanbeinitializeusingexpressionlike:

intx=10;//compiletimeinitialization

inty=x+x;//runtimeinitialization

2.UsingCommandLineArguments:-Thevariablescanbeinitializebypassingas

parameterofmethodinparenthesis.

Thescopeandlifetimeofvariables:-Javaallowsvariabletobedefinedinsideany



JAVA
21

WrittenBy:Mr.AmitKumarRai St.John’sSchoolSiddiqpur
Jaunpur

block

enclosedincurlybraces{}.

Ablockdefinesascope.Thescopedetermineswhatobjectsarevisibletootherparts

ofthe

program andthelifetimeoftheobjects.InJavathescopesarethosedefinedbya

classand

thosedefinedbyamethod.Thescopedefinedbyamethodbeginswithitsbraces.

Variable

defineinsideascopearenotvisibleoraccessibletocodethatisdefinedoutsidethe

scope.

Forexample:

classA

{

intx;

voidmain()

{

inty=30;

x=39;

}

x=10;

y=40;//Itsnotpossiblebecauseyislocalvariableoffunction

main

}

TypeConversionorCasting

Theprocessofconvertingoneprimitivetypetoanotheriscalledtypeconversionor

casting.

ThetwotypesofconversionsupportedinJavaare:

1.ImplicitConversion:-(AutomaticConversionorWideningConversionorCOERCION)

Implicitconversionistheconversionofoneprimitivetypetotheothercompatible

primitive

donebytheJavacompilerwithouttheinterventionofprogrammer.
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ImplicitConversioncanbedoneundertwoconditions:-

 Bothtypesarecompatible

 Thedestinationtypesislargerthanthesourcetype.

Forexample:intx=10;

doubley=x;

Destination Source

2.ExplicitConversion:-(NarrowingConversion)

Explicitconversionfrom oneprimitivetypetoanothertypeusingtypecastoperator

‘(datatype)’inajavaprogramsdoneusinginterventionofprogrammer.

ExplicitConversioncanbedoneundertwoconditions:-

 Bothtypesareincompatible

 Thedestinationtypesissmallerthanthesourcetype.

Forexample:

i.intx=70;

chary=(char)x;

Destination Typecastoperator Source

ii.doublea=2.56;

intk=(int)a;

Destination Typecastoperator Source

Operators

TherearedifferenttypesofoperatorsinJava:

1.ArithmeticOperators:-Theyareusedforvariousmathematicalcalculations,it

canbe

offollowingtwotypes:

a.BinaryForm

Operator Use Description
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+ op1+op2 Additionofoperands

- op1-op2 Subtractionofoperands

* op1*op2 Multiplicationofoperands

/ op1/op2 Divisionofoperands

% op1%op2 Computestheremainderofdividingop1byop2

(modulodivision)

b.UnaryForm

Operator Use Description

+ +op Promotesoptointifit’sabyte,shortorchar

- -op Arithmeticallynegatesop

Prefix ++ ++op Incrementsopby1,evaluatestothevalueofop

after

Change

-- --op Decrementsopby1,evaluatestothevalueofop

after

Change

Postfix ++ op++ Incrementsopby1,evaluatestothevalueofop

before

Change

-- op-- Decrementsopby1,evaluatestothevalueofop

before

Change

Prefix:-Thisoperatorworksontheprinciplechangebeforeaction,itmeansthe

valueof

thevariablechangesbeforetheactiontakesplace.

Example:-
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1.intn=10;

intm=++n*2;//valueofnis11

intx=n*2;//valueofnis11

2.intn=10;

intm=--n*2;//valueofnis9

intx=n*2;//valueofnis9

Postfix:-Thisoperatorworksontheprinciplechangeafteraction,itmeansthe

value

ofthevariablechangesaftertheactiontakesplace.

Example:-

1.intn=10;

intm=n++*2;//valueofnis10

intx=n*2;//valueofnis11

2.intn=10;

intm=n--*2;//valueofnis10

intx=n*2;//valueofnis9

2.RelationalOperators:-RelationaloperatorsinJavaareusedtocomparetwoormore

operandsandreturntheresultinaBooleanvalue.

Operator Use Description

< op1<op2 op1islessthanop2

> op1>op2 op1isgreaterthanop2

== op1=

=op2

op1isequaltoop2

!= op1!=op2 op1isnotequaltoop2

<= op1<=op2 op1islessthanorequaltoop2

>= op1>=op2 op1isgreaterthanequaltoop2

3.LogicalOperators:-Logicaloperatorsareusedtoconnectexistingrelational

expressions.

Operator Use Description
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&& exp1&&exp2 exp1andexp2aretruethenreturnstrue

|| exp1||exp2 exp1orexp2aretruethenreturnstrue

! !exp Ifexpistruethenreturnsfalseotherwisetrue

4.AssignmentOperator:-Assignmentoperator(=)isusedtoassignthevaluetoa

variable.

Example:inta=10;

5.TernaryOperator:-Ternaryoperator(?,:)areusedasconditionaloperatorformake

conditionalstatements.

var=expe?value1:value2;

6.BitwiseOperators:-Bitwiseoperatorstreattheiroperandsasasequenceof32bits

(zeroes

andones),ratherthanasdecimal,hexadecimal,oroctalnumbers.Forexample,the

decimal

numberninehasabinaryrepresentationof1001.Bitwiseoperatorsperform their

operations

onsuchbinaryrepresentations,buttheyreturnstandardJavaScriptnumericalvalues.

Operator Use Description

& op1&op2 Returnsaoneineachbitpositionforwhichthe

correspondingbitsofbothoperandsareones.

| op1|op2 Returnsaoneineachbitpositionforwhichthe

correspondingbitsofeitherorbothoperandsareones.

^ op1̂op2 Returnsaoneineachbitpositionforwhichthe

correspondingbitsofeitherbutnotbothoperandsareones.

~ ~op Invertsthebitsofitsoperand.

<< op1<<op2 Shiftsop1inbinaryrepresentationop2(<32)bitstotheleft,
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shiftinginzeroesfrom theright.

>> op1>>op2 Shiftsop1inbinaryrepresentationop2(<32)bitstotheright,

discardingbitsshiftedoff.

>>> op1>>>op2 Shiftsop1inbinaryrepresentationop2(<32)bitstotheright,

discardingbitsshiftedoff,andshiftinginzeroesfrom the

left.

7.CompoundAssignmentOperators(ShorthandAssignmentOperators):-Java

provides

severalshortcutassignmentoperatorsthatallowtoperform arithmeticandan

assignment

operation.

Operator Use Description

+= op1+=op2 op1=op1+op2

-= op1-=op2 op1=op1-op2

*= op1*=op2 op1=op1*op2

/= op1/=op2 op1=op1/op2

%= op1%=op2 op1=op1%op2

OperatorPrecedence:-

Thefollowingtableisorderedfrom highesttolowestprecedence.

Category Operator Associativity

Postfix >()[].(dotoperator) Lefttoright

Unary >++--!~ Righttoleft
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Multiplicative >*/ Lefttoright

Additive >+- Lefttoright

Shift >>>>>><< Lefttoright

Relational >>>=<<= Lefttoright

Equality >==!= Lefttoright

BitwiseAND >& Lefttoright

BitwiseXOR >̂ Lefttoright

BitwiseOR >| Lefttoright

LogicalAND >&& Lefttoright

LogicalOR >|| Lefttoright

Conditional ?: Righttoleft

Assignment >=+=-=*=/=%=>>=<<=&=̂ =|= Righttoleft

DifferencebetweenArithmeticExpression&ArithmeticStatement:-

ArithmeticExpression ArithmeticStatement

Anarithmeticexpressionmaycontain

variables,constantsandoperators

together

toproduceameaningfulresult.

Example:x+y,x+y*10

Ifanarithmeticexpressionisassignedto

a

variablethenitisknownasarithmetical

statement.

Example:a=x+y,k=x+y*10

DifferencebetweenPureExpression&MixedExpression:-

PureExpression MixedExpression

Inpureexpressionalltheoperandsare

same

type.

Example:intx=10,y=5,z;

z=x*y;

Inmixedexpressiontheoperandsare

differenttypeormixed.

Example:intx=10;

doubley=5.8,z;

z=x*y;



JAVA
28

WrittenBy:Mr.AmitKumarRai St.John’sSchoolSiddiqpur
Jaunpur

Function

Afunctionisdefinedasasetofinstructionsgiventothecomputerinordertoperform

aspecific

task.Eachfunctionhasauniquenameoridentitywithwhichitiscalledwithina

program.

Functionisasub-program withinamainprogram whichprocessdataandreturnsa

value.

InJavafunctionsarealsoreferredasmethods.

PartsofFunctions:-Afunctionhastwoparts:

1.FunctionHeader:-Itspecifiestheaccessspecifier,returntype,functionnameand

the

parameterlistoftheofthefunction.It’salsoknownasfunctionsignature.

2.FunctionBody:-Thefunctionbodyistheremainingpartofthefunctionafterthe

header

enclosedbyapairofbraces.

Anysetofdeclarationsandstatementsbetweenapairofbracesisknownasa

block.

accessspecifierreturntypefunctionname(parameterlist/argumentlist)//

FunctionHeader

{

variables;

statements;

Function ……….

Body ……….

returnstatement;

}

Example:

publicvoidmain(intx)
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{

intx,y,z;

x=10;

y=6;

z=x+y;

}

1.AccessSpecifier:-Itispublic,private,protectedordefault.Ifprogrammersdon’t

useany

accessspecifier(public,private,protected)thenfunctionworkindefaultscope.

2.ReturnType:-Itspecifiesthetypeofdatareturnedbythemethod.Itcanbeanyvalid

data

type.Ifafunctiondoesn’treturnsavalue,itsreturntypemustbevoid.

3.FunctionName:-Functionnameshouldn’tbesameastheclassname.

4.ParameterList:-Parameterlistsarevariablesthatreceivesthevalueofthe

arguments

passedtothefunctionwhenit’scalled.Itcanbeemptyiftherearenoparameters.

FunctionDeclaration:-Functiondeclarationisfunctionheaderwithsemicolonand

parameters

areonlywithdatatypeexcludingvariablename.

FunctionCalling:-Functioncallingiscallthefunctiontoperform task.Functioncallby

name

andparametersoffunctions.Iffunctionisstaticthenit’scalledbyclassname

otherwisecalled

byobject.

FunctionDefinition:-FunctionDefinitionistodefinethefunctionwithfunctionheader

and

bodyofthefunction.
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GeneralForm ofclass:-

classClassName

{ //startofclass

instancevariables;

staticvariables;

membermethods()

{

bodyofthemethod

}

}//endofclass

1.classisakeywordthatidentifiesclassdeclaration

2.ClassNameisnameofclass.Itisuserdefinedname(identifier).

3.Themethodandvariablesdefinedwithinaclassarecalledmembersoftheclass.

Package:-PackageinJavaisbasicallyacollectionofclasses.Eachpackageincludes

related

builtinfunctionswhichmaybeusedwhiledevelopingprogramminglogicorprograms.

Thesepackagesareneededtobecalledusingthekeyword‘import’.

EachJavaprogramsautomaticallyimportstwoentirepackagesthejava.langpackage

and

thecurrentpackagebydefault.

Therearetwowaystoimportthepackages:

 Toimportalltheclassescontainedinaparticularpackage,usetheimport

statement

withtheasterisk(*)wildcardcharacter.Forexample:import java.io.*;

 Toimportthesingleclassofparticularpackage,usetheimportstatementwith

the

packageandclassname.Forexample:import java.util.Scanner;
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JavaPackages

java mainpackageofjavalibrary javax

lang io util awt sub
package

System BufferedReader Scanner Frame

String InputStreamReader

Math PrintStream

Integer InputStream Classes

Character IOException

Double

Boolean

Short

Long

Float

Object

System class:-AllJavaprogramsautomaticallyimportjava.langpackage.Thisdefines
aclass

calledSystem,whichencapsulateseveralaspectsofruntimeenvironment.

Italsocontainsthreepredefinedstream variablesin,outanderr.System.outand
System.errare

objectofPrintStream class.System.inisobjectofInputStream class.

Thesearebytestreams.Theyareusedtoreadandwritecharactersfrom andtothe
console.

Outputstatement:-
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1.System.out.print():-Thecursorremainsonthesamelineafterdisplayingthe
result.

2.System.out.println():-Thecursorskipsthelineandpassestothenextlineafter

displayingtherequiredresult.

Thesestatementsareusedtogettheoutputoftheprogram ortodisplaymessageon
thescreen.

1.System.out.print(“WelcomeinJava”);-Thisstatementwillprintthecomment
injava

onthescreen.

2.inta=10;

System.out.print(a);-Thisstatementwillprintthevalueofvariablea.

Incaseofamessagealongwithavariable:

System.out.print(“Valueofa=”+a);

Whenamessageistobedisplayedalongwithavariablethentheyaretobeseparated
with‘+’.

Comments:-Acommentisaremarkfrom theprogrammertoexplainsomeaspectof
thecode

tosomeonewhoisreadingthesourcecode.Commentslinesareignoredbythe
compiler.

TherearethreetypesofcommentsdefinedinJava.

1.SingleLineComments:-Commentsfollowthetwoforwardslash//symbol.

Example: //startofclass

2.MultilineComments:-Theyareusedforcommentsspreadovermanylines.
They

beginwithforwardslashandasterisk/*andendwithasteriskwithforwardslash
*/.

Example:/*multilinecommentsare



JAVA
33

WrittenBy:Mr.AmitKumarRai St.John’sSchoolSiddiqpur
Jaunpur

spreadoverlines*/

3.DocumentationComments:-TheyareusedtoproduceanHTMLfilethat
documents

ourprogram.Theybeginwithforwardslashtwoasterisk/**andendwith
asteriskwith

forwardslash*/.

Writeaprogram toprintyourname.

Steps:

1.start

2.declareclassProgram usingclasskeyword

3.openingbrace{forstartofclassbody

4.createmain()methodwithvoidreturntype

5.printyournameusingSystem.out.print()method

6.closingbrace}forendofclassbody

7.end

Program:

classProgram

{ //startofclass

voidmain()//main()method

{ //startofmain()method

System.out.print(“MyNameisXYZ”);

} //endofmain()method

} //endofclass
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Writeaprogram toprintsum oftwonumbers.

Method1:usingcompiletimeinitialization

Steps:

1.start

2.declareclassProgram usingclasskeyword

3.openingbrace{forstartofclassbody

4.createmain()methodwithvoidreturntype

5.declare3integertypevariables

6.initializevaluesto2variables

7.writestatementtostoresum of2initializedvariableintothirdvariable

8.printvalueofthirdvariableusingSystem.out.print()method

9.closingbrace}forendofclassbody

10.end

Program:

classProgram

{ //startofclass

voidmain()//main()method

{ //startofmain()method

intx,y,z; //declarationofvariables

x=10; //compiletimeinitialization

y=20; //compiletimeinitialization

z=x+y; //storesum ofx&yintoz

System.out.print(“Sum=”+z);

} //endofmain()method

} //endofclass
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Method2:usingruntimeinitialization(commandlinearguments)

Steps:

1.start

2.declareclassProgram usingclasskeyword

3.openingbrace{forstartofclassbody

4.createmain()methodwithvoidreturntypeandtwointegertype
arguments

5.declare1integertypevariabletostoresum

6.writestatementtostoresum of2initializedvariableintothirdvariable

7.printvalueofthirdvariableusingSystem.out.print()method

8.closingbrace}forendofclassbody

9.end

Program:

classProgram CommandLineArgumentsfor
initialization

{ //startofclass onlyinBlueJ

voidmain(intx,inty) //main()methodwithx&ytoinitialize
value

{ //startofmain()method

intz; //declarationofvariable

z=x+y; //storesum ofx&yintoz

System.out.print(“Sum=”+z);

} //endofmain()method

} //endofclass

ControlStatements

Controlstatementsareusedtocontroltheflowofexecutionofprogram.

ControlStatements
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Conditional Selection Looping/
Iteration

switchstatement whileloo
p

Ternary ifstatements do-while
loop

Operator if–elsestatements for
loop

nestedif–elsestatements

if–elseifstatements

ConditionalControlStatements:-Aconditionalcontrolstatementallowsasetof
statements

tobeexecutedonlywhenagivenconditionistrue.

Javasupportsthefollowingtypesofconditionalcontrolstatements:

1.ifstatement

2.if–elsestatements

3.nestedif–elsestatements

4.if–elseifstatements

5.TernaryOperator

1.ifstatements:-Thegeneralform oftheifstatementis-

if(condition)

statement1;

statement2;

ifisakeyword,conditionisanyrelationalexpression/functionthatreturnsaBoolean
value.



JAVA
37

WrittenBy:Mr.AmitKumarRai St.John’sSchoolSiddiqpur
Jaunpur

Ifconditionistruethenstatement1willbeexecutedandafterthatstatement2,
otherwiseonly

statement2willbeexecuted.

if(condition)

{

statement1; bodyofif

statement2;

}

statement3;

Ifconditionistruethenstatement1&statement2willbeexecutedandafterthat
statement3,

otherwiseonlystatement3willbeexecuted.

Multiplestatementsplacedwithinthecurlybracesform acompoundstatement.

2.ifelsestatements:-Thegeneralform oftheif–elsestatementis-

if(condition)

statement1;

else

statement2;

statement3;

ifisakeyword,conditionisanyrelationalexpression/functionthatreturnsaBoolean
value.

Ifconditionistruethenstatement1willbeexecutedandafterthatstatement3,
otherwise

statement2andafterthatstatement3willbeexecuted.
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if(condition)

{

statement1; bodyofif

statement2;

}

else

{

statement3; bodyofelse

statement4;

}

statement5;

Ifconditionistruethenstatement1&2willbeexecutedandafterthatstatement5,
otherwise

statement3&4andafterthatstatement5willbeexecuted.

3.Nestedif–elsestatements:-Thegeneralform ofthenestedif–else
statementis-

if(condition1)

{

if(condition2)

statement1; bodyoffirstif

else

statement2;

}

else

{
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statement3;

}

statement4;

Ifcondition1istruethencheckcondition2thenstatement1willbeexecutedand
afterthat

statement4,otherwisestatement3willbeexecutedandafterthatstatement4,

4.if–elseifstatements:-Thegeneralform oftheif–elseifstatementis-

if(condition1)

statement1;

elseif(condition2)

statement2;

elseif(condition3)

statement3;

:::::::::::::::::::::::::::::

:::::::::::::::::::::::::::::

:::::::::::::::::::::::::::::

elseif(conditionn)

statementn;

else

statement5;

statement6;

Ifstatementsareexecutedfrom topdown.Assoonasoneoftheconditions
controllingtheifis

true,thestatementassociatedwiththatifisexecuted,andrestoftheifstatements
arebypassed.

ifnoneoftheconditionsaretruethenthefinalelseabatementwillbeexecuted.Iffinal
else

statementisnotpresent,thennoactionistaken.
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Danglingelseproblem:-Theambiguitythatarisesinanestedifstatementdueto
presenceof

morenumberofifthanthenumberofelseclauseiscalleddanglingelseproblem.The

confusioncanberemovedusing‘{}’.

Example:

if(condition1)

{ //startofif

if(condition2)

statement1;

} //endofif

else

statement2;

5.TernaryOperator(ConditionalOperator):-Javaincludesaspecialternary
operator

thatcanbeusedtoreplacecertaintypesofif-elseifstatements.Itiscalled
ternary

operator,asitrequiresthreeoperandstoworkon.Itisrepresentedby?and:
symbols.

Thegeneralform oftheternaryoperatoris:

variable=condition?expression1:expression2;

Here,conditionisanyrelationalexpression,ifconditionistrue,thenexpression
1is

evaluatedotherwiseexpression2isevaluated.

DifferencebetweenTernaryOperatorandif-elseStatement:-

TernaryOperator if-elsestatement
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Itcanreturnonlyonevalue. Itcanhavemorethanonestatement
ina

block.

Itmakestheprogram moreconcise
and

simple.

Constructmuchspace.

Innestedform itismorecomplex. Innestedform itisnotcomplex.

switchstatement:-TheswitchstatementisJava’smultiwaybranchselection
statement.

Thegeneralform ofaswitchstatementis:

switch(expression/variable)

{ //startofswitch

case1:

Statement1;

break;

case2:

Statement2;

break;

:::::::::::::::::::::::::::::::::::: Bodyofswitch

::::::::::::::::::::::::::::::::::::

::::::::::::::::::::::::::::::::::::

casen:
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Statementn;

break;

default:

Statementx;

} //endofswitch

Thevalueoftheexpression/variableiscomparedwitheachoftheliteralvalues
inthe

casestatements.Ifmatchisfound,thestatementfollowingthecaseis
executed.Ifnone

oftheconstantmatchesthevalueoftheexpression,thenthedefaultstatement
is

executed.Thedefaultstatementisoptional.Ifnomatchisfoundanddefault
statementis

notpresent,nofurtheractionistaken.

Thebreakstatementisusedtoterminatethestatementsequence.

Ifbreakstatementisnotpresent,executionwillcontinuetillthenextcase
statement.

Thenextcasesgetexecuteduntilabreakisencountered.Suchaconditionis
called

fallthroughcondition.

Thevariablewhichispassedinswitchtocomparedwitheachofliteralvaluesin
the

casestatementsiscalledasControlVariable.

Differencebetweenifstatementandswitchstatement:-

ifstatement switchstatement

Comparisoncanbedonebetweena
variable

andrangeofvalues.

Comparisonisdonebetweenvariable
anda

value.

Logicalexpressioncanbeused. Logicalconditioncannotbeused.

Itcanbeusedtocomparefloatvalues
and

Stringvaluesalso.

Itcancompareintegers,booleanand

Characteronly.
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Onecancomparevalueofonevariable
with

othervariable.

Inthisvariablevaluecanbecompared
with

constantvalue.

Iteration/Looping:-Javaprovidessuchiterationstatementslikefor,while,anddo-
while.

Alooprepeatedlyexecutesthesamesetofinstructionsuntilaterminationconditionis
met.

Therearethreebasictypesofloops:Definite,Indefinite&Infiniteloop.

i. DefiniteLoop:Itisaloopwhichperformsuptogivenlimit.

Example:5times,10times,ntimes.

ii. IndefiniteLoop:Itisaloopwhichperformsaslongastheuserwants.

Example:howmanypeoplewillcometoseethefair.

iii. InfiniteLoop:Itisaloopwhichneverterminates.

Aloopusuallyincludes4steps:

 Initializationofconditionalvariable

 Executablestatements

 Conditionortestexpression

 Updationoftheconditionalvariable

Loopsareclassifiedas:

1.EntryControlLoops:Intheseloopconditionortestexpressionisevaluated
before

eachiteration.

2.ExitControlLoops:Intheseloopstheconditionortestexpressionisevaluated
after

eachiteration.
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whileloop:Itrepeatsastatementorblockofstatements,whiletheconditionistrue.
The

generalform ofwhileloopis:

initializationofconditionalvariable;

while(conditionortextexpression)

{ //startofloop

executablestatement; Bodyofloop

updationofconditionalvariable;

} //endofloop

do-whileloop:Itrepeatsastatementorblockofstatements,whiletheconditionis
true.The

generalform ofdo-whileloopis:

initializationofconditionalvariable;

do

{ //startofloop

executablestatement; Bodyofloop

updationofconditionalvariable;

}while(conditionortextexpression); //endofloop

Differencebetweenwhileanddo-whileloop:-

whileloop do-whileloop

Itchecksfortheconditionfirstandthen
executestheblockofstatements.

Itexecutestheblockofstatementsonce
andthenchecksforthecondition.

Itisentrycontrolledloop. Itisexitcontrolledloop.
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Itdoesnotexecuteifconditionisnot
true.

Itexecutesatleastonceevenifthe
conditionisfalse.

forloop:Itrepeatsastatementorblockofstatements,whiletheconditionistrue.The

generalform offorloopis:

for(initialization;conditionortextexpression;updation)

{ //startofloop

executablestatement; Bodyofloop

} //endofloop

Variationsinforloop:-

1.for(initialization;conditionortextexpression;)

{ //startofloop

executablestatement;

updation;

} //endofloop

2.initialization;

for(conditionortextexpression;)

{ //startofloop

executablestatement;

updation;

} //endofloop

3.initialization;
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for(conditionortextexpression; updation)

{ //startofloop

executablestatement;

} //endofloop

4.Wecancreateinfiniteloop,i.e.neverterminates,ifweleaveallthreepartsofthe

forloopempty.

Forexample:

for(;;)

{ //startofloop

executablestatement;

} //endofloop

NestedLoops:-Javaallowsloopstobenested.Thatisoneloopcanbeinsideanother
loop.

Foreachouterloop,theinnerloopexecutesnnumberoftimesuntiltheconditionof
inner

loopistrue.

Example:-

for(i=1;i<=3;i++)

{

for(j=i;j<=3;j++)

{

System.out.print(“*”);

}

System.out.println(“”);

}
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Output: ***

**

*

JumpStatements:-Javasupportsjumpstatements:break,continueandreturn.

Jumpstatementsareusedtotransfercontroltoanotherpartofprogram.

1.break:-Byusingbreak;wecanforceimmediateterminationofaloopand
terminate

thecaseofswitch.

Example:-

for(i=1;i<=10;i++)

{

if(i<5)

break;

System.out.print(i);

}

Output:-1234

2.continue:-Byusingcontinue;wecanforceearlyiterationofaloop.

Example:-

for(i=1;i<=10;i++)
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{

if(i%2==0)

continue;

System.out.print(i);

}

Output:-13579

3.return:-Byusingreturn,wecanreturnthevalueoffunction.

Example:-

intmain()

{

return0;

}

MathClassFunctions

TheMathclasscontainsallthefloating-pointfunctionsthatareusedforgeometryand

trigonometry,as

wellasseveralgeneral-purposemethods.Mathdefinestwodoubleconstants:E

(approximately2.72)

andPI(approximately3.14).

TranscendentalFunctions:-

Thefollowingthreemethodsacceptadoubleparameterforanangleinradiansandreturnthe

resultof

theirrespectivetranscendentalfunction:
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Method Description

staticdoublesin(double

arg)

Returnsthesineoftheanglespecifiedbyarginradians.

staticdoublecos(double

arg)

Returnsthecosineoftheanglespecifiedbyarginradians.

staticdoubletan(double

arg)

Returnsthetangentoftheanglespecifiedbyarginradians.

Thenextmethodstakeasaparametertheresultofatranscendentalfunctionandreturn,in

radians,the

anglethatwouldproducethatresult.Theyaretheinverseoftheirnon-arccompanions.

Method Description

staticdoubleasin(doublearg) Returnstheanglewhosesineisspecifiedbyarg.

staticdoubleacos(doublearg) Returnstheanglewhosecosineisspecifiedbyarg.

staticdoubleatan(doublearg) Returnstheanglewhosetangentisspecifiedbyarg.

staticdoubleatan2(doublex,

doubley)

Returnstheanglewhosetangentisx/y.

ExponentialFunctions:-

Mathdefinesthefollowingexponentialmethods:

Method Description

staticdoubleexp(doublearg) Returnsetothearg.

staticdoublelog(doublearg) Returnsthenaturallogarithm ofarg.

staticdoublepow(doubley,

doublex)

Returnsyraisedtothex;forexample,pow(2,3)returns

8.0.

staticdoublesqrt(doublearg) Returnsthesquarerootofarg;forexample,sqrt(25)

returns5.0.

staticdoublecbrt(doublearg) Returnsthecuberootofarg;forexample,cbrt(27)

returns3.0.

RoundingFunctions:-

TheMathclassdefinesseveralmethodsthatprovidevarioustypesofroundingoperations.

Theyare
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showninTable.

TableTheRoundingMethodsDefinedbyMath.

Method Description

staticintabs(intarg) Returnstheabsolutevalueofarg.

staticlongabs(longarg) Returnstheabsolutevalueofarg.

staticfloatabs(floatarg) Returnstheabsolutevalueofarg.

staticdoubleabs(doublearg) Returnstheabsolutevalueofarg.

Example:

doublex=Math.abs(-5);

Absolutevalueofxis:5.0

staticdoubleceil(doublearg) Returnsthesmallestwholenumbergreaterthanor

equaltoarg.

Example:

doublex=Math.ceil(5.3);

Absolutevalueofxis:6.0;

doubley=Math.ceil(5.9);

Absolutevalueofyis:6.0;

staticdoublefloor(doublearg) Returnsthelargestwholenumberlessthanorequalto

arg.

Example:

doublex=Math.floor(5.3);

Absolutevalueofxis:5.0;

doubley=Math.floor(5.9);

Absolutevalueofyis:5.0;

staticintmax(intx,inty) Returnsthemaximum ofxandy.

staticlongmax(longx,longy) Returnsthemaximum ofxandy.

staticfloatmax(floatx,floaty) Returnsthemaximum ofxandy.
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staticdoublemax(doublex,double

y)

Returnsthemaximum ofxandy.

Example:

doublex=Math.max(5,3);

Absolutevalueofxis:5.0;

staticintmin(intx,inty) Returnstheminimum ofxandy

staticlongmin(longx,longy) Returnstheminimum ofxandy.

staticfloatmin(floatx,floaty) Returnstheminimum ofxandy.

staticdoublemin(doublex,double

y)

Returnstheminimum ofxandy.

Example:

doublex=Math.min(5,3);

Absolutevalueofxis:3.0;

staticdoublerint(doublearg) Returnstheintegernearestinvaluetoarg.

Example:

doublex=Math.rint(5.3);

Absolutevalueofxis:5.0;

doubley=Math.rint(5.9);

Absolutevalueofyis:6.0;

staticintround(floatarg) Returnsargroundeduptothenearestint.

staticlonground(doublearg) Returnsargroundeduptothenearestlong.

Example:

doublex=Math.round(5.3);

Absolutevalueofxis:5.0;

doubley=Math.round(5.9);

Absolutevalueofyis:6.0;

staticdoublerandom() Returnsanyvaluebetween0to1randomly.
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WrapperClass

Normally,whenweworkwithNumbersorCharacter,weuseprimitivedatatypessuch
asbyte,int,long,double,charetc.

Howeverindevelopmentwecomeacrosssituationswereweneedtouseobjects
insteadofprimitivedatatypes.In-ordertoachievethisJavaprovideswrapperclasses
foreachprimitivedatatype.

Theseclassesarepresentinjava.langpackage.

DataType WrapperClass
int Integer
long Long
short Short
byte Byte
float Float
double Double
char Character

parse…()function:parse()functionsareusedtoconvertstringnumericvaluesin

primitivetype.Theyreceivesthestringandreturnitasrelatedwrapperclassdatatype
(only

numeric).Example:

1.inta=Integer.parseInt(“5”);

2.doublex=Double.parseDouble(“1.5”);

3.floaty=Float.parseFloat(“2.3”);

4.longk=Long.parseLong(“10”);

valueOf()function:vlaueOf()functionsareusedtoconvertstringnumericvaluesin

objecttype.Theyreceivesthestringandreturnitasrelatedwrapperclassobject(only

numeric).Example:

1.Integera=Integer.valueOf(“5”);

inta=Integer.valueOf(“5”);

2.Doublex=Double.valueOf(“1.5”);

doublex=Double.valueOf(“1.5”);

3.Floaty=Float.valueOf(“2.3”);
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floaty=Float.valueOf(“2.3”);

4.Longk=Long.valueOf(“10”);

longk=Long.valueOf(“10”);

toString()function:toString()functionsareusedtoconvertnumericvaluesinstring
type

Example:

1.Strtinga=Integer.toString(5);

2.Stringx=Double.toString(1.5);

3.Stringy=Float.toString(2.3);

4.Stringk=Long.toString(10);

toBinaryString()function:toBinaryString()functionisusedtoconvertintegervaluesin
binarytype

toOctalString()function:toOctalString()functionisusedtoconvertintegervaluesin
octaltype

toHexString()function:toHexString()functionisusedtoconvertintegervaluesin
hexadecimaltype

Example:

1.Strtinga=Integer.toBinaryString(5);

2.Strtinga=Integer.toOctalString(15);

3.Strtinga=Integer.toHexString(51);

CharacterMethods:

Hereisthelistoftheimportantinstancemethodsthatallthesubclassesofthe
Character

classimplement:

1)booleanisLetter(char)Determineswhetherthespecifiedcharvalueisaletter.

Example: booleanb=Character.isLetter(‘5’);

valueofbisfalse

booleanb=Character.isLetter(‘D’);

valueofbistrue

2)booleanisDigit(char)Determineswhetherthespecifiedcharvalueisadigit.
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Example: booleanb=Character.isDigit(‘5’);

valueofbistrue

booleanb=Character.isDigit(‘D’);

valueofbisfalse

3)booleanisWhitespace(char)Determineswhetherthespecifiedcharvalueis

whitespace.

Example: booleanb=Character.isWhitespace(‘’);

valueofbistrue

booleanb=Character.isWhitespace(‘D’);

valueofbisfalse

4)booleanisUpperCase(char)Determineswhetherthespecifiedcharvalueis

uppercase.

Example: booleanb=Character.isUpperCase(‘D’);

valueofbistrue

booleanb=Character.isUpperCase(‘d’);

valueofbisfalse

5)booleanisLowerCase(char)Determineswhetherthespecifiedcharvalueis

lowercase.

Example: booleanb=Character.isLowerCase(‘d’);

valueofbistrue

booleanb=Character.isLowerCase(‘D’);

valueofbisfalse

6)chartoUpperCase(char)Returnstheuppercaseform ofthespecifiedcharvalue.

Example: charb=Character.toUpperCase(‘D’);

valueofbis‘D’

charb=Character.toUpperCase(‘d’);

valueofbis‘D’
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7)chartoLowerCase(char)Returnsthelowercaseform ofthespecifiedcharvalue.

Example: charb=Character.toLowerCase(‘D’);

valueofbis‘d’

charb=Character.toLowerCase(‘d’);

valueofbis‘d’

8)StringtoString(char)ReturnsaStringobjectrepresentingthespecifiedcharacter

valuethatis,aone-characterstring.

Example: Stringb=Character.toString(‘D’);

valueofbis“D”

BufferedReaderClass:

Javaprovidesread()andreadLine()functionstoreceivestheinputfrom keyboardon
terminal(outputscreen)forprogram.

ThesefunctionsareavailableinBufferedReaderclassasnon-static(instance)member
ofclass.

SocalledbyobjectofBufferedReaderclass.

TherearetwomethodstocreateobjectofBufferedReaderclass:

1.InputStreamReaderisr=new InputStreamReader(System.in);

BufferedReaderbr=newBufferedReader(isr);

2.BufferedReaderbr=newBufferedReader(new InputStreamReader(System.in));

read()andreadLine()functionsraisedanexceptionforthatweusethethrows
IOException

withmainmethodinprogram.

BufferdReader,InputStreamReaderandIOExceptionareavailableinjava.iopackage,So
weneedtoimportthispackageinourprogram like:

importjava.io.*;

readLine()functionreceivethevaluesinstringform ,Soweusewrapperclassto
convertitinrelateddatatypevalue.
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Example:

importjava.io.*;

classExample

{

staticvoidmain()throwsIOException

{

BufferedReaderbr=newBufferedReader(new InputStreamReader(System.in));

System.out.print(“Enternumber=”);

inta=Integer.parseInt(br.readLine());

System.out.print(“valueofa=”+a);

}

}

read()functionreceivesthevalueinbyteform itisusedinputbyteorchartypevalues.

Example:

importjava.io.*;

classExample

{

staticvoidmain()throwsIOException

{

BufferedReaderbr=newBufferedReader(new InputStreamReader(System.in));

System.out.print(“EnterCharacter=”);

charx=(char)br.read();

System.out.print(“valueofx=”+x);

}

}

Theread()functioncanbealsocalledbySystem classusingobjectofInputStream
class

System.inlike:

charx=(char)System.in.read();



JAVA
57

WrittenBy:Mr.AmitKumarRai St.John’sSchoolSiddiqpur
Jaunpur

ScannerClass

JavaScannerclasscomesunderthejava.utilpackage.Javahasvariouswaystoread

inputfrom thekeyboard,thejava.util.Scannerclassisoneofthem.

Itisusedforobtainingtheinputoftheprimitivetypeslikeint,doubleetc.andstrings.It

istheeasiestwaytoreadinputinaJavaprogram,thoughnotveryefficientifyouwant

an inputmethod forscenarios where time is a constraintlike in competitive

programming.

 TocreateanobjectofScannerclass,weusuallypassthepredefinedobject

System.in,whichrepresentsthestandardinputstream.Wemaypassanobjectof

classFileifwewanttoreadinputfrom afile.

Example:

Scannersn=newScanner(System.in);//toreadinputfrom keyboard

Scannersn=newScanner(“exam.txt”);//toreadinputfrom file

 ToreadnumericalvaluesofacertaindatatypeXYZ,thefunctiontouseis

nextXYZ().Forexample,toreadavalueoftypeshort,wecanusenextShort()

 Toreadstrings,weusenextLine().

 Toreadasinglecharacter,weusenext().charAt(0).next()functionreturnsthe

nexttoken/wordintheinputasastringandcharAt(0)funtionreturnsthefirst
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characterinthatstring.

TheJavaScannerclassbreakstheinputintotokensusingadelimiterthatiswhitespacebydefault.It

providesmanymethodstoreadandparsevariousprimitivevalues.

JavaScannerclassiswidelyusedtoparsetextforstringandprimitivetypesusingaregularexpression.

JavaScannerclassextendsObjectclassandimplementsIteratorandCloseableinterfaces.

S

N

ReturnType Method Description

1) boolean hasNext() Itreturnstrueifthisscannerhas

anothertokeninitsinput.

2) boolean hasNextBigDecimal() Itisusedtocheckifthenexttokenin

thisscanner'sinputcanbeinterpreted

asaBigDecimalusingthenextBigDecimal()

methodornot.

3) boolean hasNextBigInteger() Itisusedtocheckifthenexttokenin

thisscanner'sinputcanbeinterpreted

asaBigDecimalusingthenextBigDecimal()

methodornot.

4) boolean hasNextBoolean()

hasNextByte()

hasNextDouble()

hasNextFloat()

hasNextInt()

hasNextLine()

hasNextLong()

hasNextShort()

Itisusedtocheckifthenexttokeninthis

scanner'sinputcanbeinterpretedasa

BooleanusingthenextBoolean(),Byte

usingthehasNextByte(),Doubleusingthe

hasNextDouble(),FloatusingthenextFloat(),

LongusingthenextLong(),intusingthe

nextInt(),ShortusingthenextShort()

methodornot.

5) IOException ioException() ItisusedtogettheIOExceptionlastthrown
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bythisScanner'sreadable.

6) Locale locale() ItisusedtogetaLocaleoftheScannerclass.

7) String next() Itisusedtogetthenextcompletetoken

from thescannerwhichisinuse.

8) BigDecimal nextBigDecimal() Itscansthenexttokenoftheinputasa

BigDecimal.

9) BigInteger nextBigInteger() Itscansthenexttokenoftheinputasa

BigInteger.

10) boolean nextBoolean() Itscansthenexttokenoftheinputintoa

booleanvalueandreturnsthatvalue.

11) byte nextByte() Itscansthenexttokenoftheinputasabyte.

12) double nextDouble() Itscansthenexttokenoftheinputasadouble.

13) float nextFloat() Itscansthenexttokenoftheinputasafloat.

14) int nextInt() ItscansthenexttokenoftheinputasanInt.

15) String nextLine() Itisusedtogettheinputstringthatwasskippedof

theScannerobject.

16) long nextLong() Itscansthenexttokenoftheinputasalong.

17) short nextShort() Itscansthenexttokenoftheinputasashort.

18) int radix() ItisusedtogetthedefaultradixoftheScanner

use.

19) void remove() Itisusedwhenremoveoperationisnotsupported
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bythisimplementationofIterator.

20) Scanner reset() ItisusedtoresettheScannerwhichisinuse.

21) Scanner skip() Itskipsinputthatmatchesthespecifiedpattern,

ignoringdelimiters

22) String toString() Itisusedtogetthestringrepresentationof

Scannerusing.


