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Array

Anarrayiscollectionofsimilartypeofdata.

or

Anarrayissetofhomogeneousdataelements.

or

Anarrayisagroupoflike-typedvariablesthatarereferredtobyacommonname.

FollowingaresomeimportantpointaboutJavaarrays.

 InJavaallarraysaredynamicallyallocated.

 SincearraysareobjectsinJava,wecanfindtheirlengthusingmemberlength.

 AJavaarrayvariablecanalsobedeclaredlikeothervariableswith[]afterthedatatype.

 Thevariablesinthearrayareorderedandeachhaveanindexbeginningfrom 0.

 Javaarraycanbealsobeusedasastaticfield,alocalvariableoramethodparameter.

 The size ofanarraymustbespecifiedbyanintvalueandnotlongorshort.

 Thedirectsuperclassofanarraytypeis Object.

 Everyarraytypeimplementstheinterfaces Cloneable and java.io.Serializable.

Arraycancontainsprimitivesdatatypesaswellasobjectsofaclassdependingonthe

definitionofarray.Incaseofprimitivesdatatypes,theactualvaluesarestoredin

contiguousmemorylocations.Incaseofobjectsofaclass, theactualobjectsare

storedinheapsegment.
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Creating,Initializing,andAccessinganArray

One-DimensionalArrays: 

Thegeneralform ofaone-dimensionalarraydeclarationis

datatypevarname[];

OR

datatype[]varname;

Anarraydeclarationhastwocomponents:thetypeandthename. type declaresthe

elementtypeofthearray.Theelementtypedeterminesthedatatypeofeachelement

thatcomprisesthearray.Likearrayofinttype,wecanalsocreateanarrayofother

primitivedatatypeslikechar,float,doubleetc.oruserdefineddatatype(objectsofa

class).Thus,theelementtypeforthearraydetermineswhattypeofdatathearraywill

hold.

Example:

//botharevaliddeclarations

intArray[];

orint[]Array;

//anarrayofreferencestoobjectsof

//theclassMyClass(aclasscreatedby

//user)

MyClassmyClassArray[];

Object[]ao, //arrayofObject

Collection[]ca;//arrayofCollection

//ofunknowntype

AlthoughtheabovefirstdeclarationestablishesthefactthatintArrayisanarray

variable, noarrayactuallyexists.Itsimplytellstothecompilerthatthis(intArray)

variablewillholdanarrayoftheintegertype.TolinkintArraywithanactual,physical

arrayofintegers,youmustallocateoneusing new andassignittointArray.
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InstantiatinganArrayinJava

Whenanarrayisdeclared,onlyareferenceofarrayiscreated.Toactuallycreateor

givememorytoarray,youcreateanarraylikethis:Thegeneralform of new asit

appliestoone-dimensionalarraysappearsasfollows:

varname=newdatatype[length];

Here, type specifiesthetypeofdatabeingallocated, length specifiesthenumberof

elementsinthearray,and var-name isthenameofarrayvariablethatislinkedtothe

array.Thatis,touse new toallocateanarray, youmustspecifythetypeandnumberof

elementstoallocate.

Example:

intArray[]; //declaringarray

Array=newint[20];//allocatingmemorytoarray

OR

int[]Array=newint[20];//combiningbothstatementsinone

Note:

1.Theelementsinthearrayallocatedby new willautomaticallybeinitializedto zero(for

numerictypes), false (forboolean),or null (forreferencetypes).Refer Defaultarrayvalues

inJava

2.Obtaininganarrayisatwo-stepprocess.First,youmustdeclareavariableofthedesired

arraytype.Second,youmustallocatethememorythatwillholdthearray,usingnew,and

assignittothearrayvariable.Thus, inJavaallarraysaredynamicallyallocated.

AccessingJavaArrayElementsusingforLoop

Eachelementinthearrayisaccessedviaitsindex.Theindexbeginswith0andendsat

(totalarraysize)-1.AlltheelementsofarraycanbeaccessedusingJavaforLoop.

//accessingtheelementsofthespecifiedarray

for(inti=0;i<arr.length;i++)

System.out.println("Elementatindex"+i+":"+arr[i]);

//lengthisvariabletofindlengthofanyarrayvariable
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CompiletimeinitializationofArray

intarr[]=newint[5];

arr[0]=10;

arr[1]=20;

arr[2]=30;

arr[3]=40;

arr[4]=50 ;

  ArrayLiteral

Inasituation,wherethesizeofthearrayandvariablesofarrayarealreadyknown,array

literalscanbeused.

int[]Array={1,2,3,4,5,6,7,8,9,10};

//Declaringarrayliteral

Thelengthofthisarraydeterminesthelengthofthecreatedarray.

Thereisnoneedtowritethenewint[]partinthelatestversionsofJava

RuntimeinitializationofArray

intarr[]=newint[5];

Scannersn=newScanner(System.in);

arr[0]=sn.nextInt();

arr[1]=sn.nextInt();

arr[2]=sn.nextInt();

arr[3]=sn.nextInt();

arr[4]=sn.nextInt();

Wecanalsouselooptominimizethelinesofcodelike:

intarr[]=newint[5];

Scannersn=newScanner(System.in);

for(i=0;i<=4;i++)

arr[i]=sn.nextInt();
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Implementation:

//Javaprogram toillustratecreatinganarray

//ofintegers, putssomevaluesinthearray,

//andprintseachvaluetostandardoutput.

  

classABC 

{

    publicstaticvoidmain(String[]args) 

    {         

      //declaresanArrayofintegers.

      int[]arr;

          

      //allocatingmemoryfor5integers.

      arr=newint[5];

          

      //initializethefirstelementsofthearray

      arr[0]=10;

          

      //initializethesecondelementsofthearray

      arr[1]=20;

          

      //soon...

      arr[2]=30;

      arr[3]=40;

      arr[4]=50;

          

      //accessingtheelementsofthespecifiedarray

      for(inti=0;i<arr.length;i++)

         System.out.println("Elementatindex"+i+ 

                                      ":"+arr[i]);          

    }

}

Output:

Elementatindex0:10
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Elementatindex1:20

Elementatindex2:30

Elementatindex3:40

Elementatindex4:50

ArraysofObjects

Anarrayofobjectsiscreatedjustlikeanarrayofprimitivetypedataitemsinthe

followingway.

Student[]arr=newStudent[7];//studentisauser-definedclass

ThestudentArraycontainssevenmemoryspaceseachofsizeofstudentclassinwhich

theaddressofsevenStudentobjectscanbestored.TheStudentobjectshavetobe

instantiatedusingtheconstructoroftheStudentclassandtheirreferencesshouldbe

assignedtothearrayelementsinthefollowingway.

Student[]arr=newStudent[5];

//Javaprogram toillustratecreatinganarrayof

//objects

  

classStudent

{

    publicintroll_no;
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    publicStringname;

    Student(introll_no,Stringname)

    {

        this.roll_no=roll_no;

        this.name=name;

    }

}

  

//ElementsofarrayareobjectsofaclassStudent.

publicclassABC

{

    publicstaticvoidmain(String[]args)

    {

        //declaresanArrayofintegers.

        Student[]arr;

  

        //allocatingmemoryfor5objectsoftypeStudent.

        arr=newStudent[5];

  

        //initializethefirstelementsofthearray

        arr[0]=newStudent(1,"aman");

  

        //initializethesecondelementsofthearray

        arr[1]=newStudent(2,"vaibhav");

  

        //soon...

        arr[2]=newStudent(3,"shikar");

        arr[3]=newStudent(4,"dharmesh");

        arr[4]=newStudent(5,"mohit");

  

        //accessingtheelementsofthespecifiedarray

        for(inti=0;i<arr.length;i++)

            System.out.println("Elementat"+i+":"+

                        arr[i].roll_no+""+arr[i].name);

    }
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}

Output:

Elementat0:1aman

Elementat1:2vaibhav

Elementat2:3shikar

Elementat3:4dharmesh

Elementat4:5mohit

Whathappensifwetrytoaccesselementoutsidethearraysize?

Compilerthrows ArrayIndexOutOfBoundsException toindicatethatarrayhasbeen

accessedwithanillegalindex.Theindexiseithernegativeorgreaterthanorequalto

sizeofarray.

classExample

{

    publicstaticvoidmain(String[]args)

    {

        int[]arr=newint[2];

        arr[0]=10;

        arr[1]=20;

  

        for(inti=0;i<=arr.length;i++)

            System.out.println(arr[i]);

    }

}

Runtimeerror

Exceptioninthread"main"java.lang.ArrayIndexOutOfBoundsException:2

atExample.main(File.java:12)

Output:

10

20
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MultidimensionalArrays

Multidimensionalarraysare arraysofarrays witheachelementofthearrayholdingthe

referenceofotherarray.Thesearealsoknownas JaggedArrays.Amultidimensional

arrayiscreatedbyappendingonesetofsquarebrackets([])perdimension.

Syntax:

data_type[1stdimension][2nddimension][]..[Nthdimension] array_name

 = new data_type[size1][size2]….[sizeN];

where:

 data_type:Typeofdatatobestoredinthearray.Forexample:int,char,etc.

 dimension:Thedimensionofthearraycreated.

Forexample:1D,2D,etc.

 array_name:Nameofthearray

 size1,size2,…,sizeN:Sizesofthedimensionsrespectively.

Examples:

int[][]intArray=newint[10][20];//a2Darrayormatrix

int[][][]intArray=newint[10][20][10];//a3Darray

Sizeofmultidimensionalarrays:Thetotalnumberofelementsthatcanbestoredina

multidimensionalarraycanbecalculatedbymultiplyingthesizeofallthedimensions.

Forexample:

Thearray int[][]x=newint[10][20] canstoreatotalof(10*20)=200elements.

Similarly,array int[][][]x=newint[5][10][20] canstoreatotalof(5*10*20)=1000

elements.

classmultiDimensional

{

    publicstaticvoidmain(Stringargs[])

    {

        //declaringandinitializing2Darray

        intarr[][]={{2,7,9},{3,6,1},{7,4,2}};

          //printing2Darray

        for(inti=0;i<3;i++)

        {

            for(intj=0;j<3;j++)

                System.out.print(arr[i][j]+"");

              System.out.println();
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        }

    }

}

Output:

279

361

742

Two–dimensionalArray(2D-Array)

Two–dimensionalarrayisthesimplestform ofamultidimensionalarray.Atwo–

dimensionalarraycanbeseenasanarrayofone–dimensionalarrayforeasier
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understanding.

IndirectMethodofDeclaration:

 Declaration–Syntax:

 data_type[][]array_name=newdata_type[row_length][column_length];
 Forexample:int[][]arr=newint[10][20];

 Initialization–Syntax:
 array_name[row_index][column_index]=value;
 Forexample:arr[0][0]=1;

Example:

classExample{

    publicstaticvoidmain(String[]args)

    {

          int[][]arr=newint[10][20];

        arr[0][0]=1;

          System.out.println("arr[0][0]="+arr[0][0]);

    }

}

Output:

arr[0][0]=1;

DirectMethodofDeclaration:
Syntax:

data_type[][]array_name={
{valueR1C1,valueR1C2,....},
{valueR2C1,valueR2C2,....}

};

Forexample:int[][]arr={{1,2},{3,4}};
Example:

classExample{

    publicstaticvoidmain(String[]args)

    {

  

        int[][]arr={{1,2},{3,4}};

  

        for(inti=0;i<2;i++)

            for(intj=0;j<2;j++)

                System.out.println("arr["+i+"]["+j+"]="
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                                   +arr[i][j]);

    }

}

Output:

arr[0][0]=1

arr[0][1]=2

arr[1][0]=3

arr[1][1]=4

AccessingElementsofTwo-DimensionalArrays

Elementsintwo-dimensionalarraysarecommonlyreferredby x[i][j] where‘i’istherow

numberand‘j’isthecolumnnumber.

Syntax:

x[row_index][column_index]

Forexample:

int[][]arr=newint[10][20];

arr[0][0]=1;

Theaboveexamplerepresentstheelementpresentinfirstrowandfirstcolumn.

Note:InarraysifsizeofarrayisN.Itsindexwillbefrom 0toN-1.Therefore,for

row_index2,actualrownumberis2+1=3.

Example:

classABC{

    publicstaticvoidmain(String[]args)

    {

          int[][]arr={{1,2},{3,4}};

          System.out.println("arr[0][0]="+arr[0][0]);

    }

}

Output:

arr[0][0]=1

CompiletimeinitializationofArray

intarr[][]=newint[2][3];

arr[0][0]=10;
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arr[0][1]=20;

arr[0][2]=30;

arr[1][0]=40;

       arr[1][1]=50;

       arr[1][2]=60;

RuntimeinitializationofArray

intarr[][]=newint[2][3];

Scannersn=newScanner(System.in);

arr[0][0]=sn.nextInt();

arr[0][1]=sn.nextInt();

arr[0][2]=sn.nextInt();

arr[1][0]=sn.nextInt();

arr[1][1]=sn.nextInt();

arr[1][2]=sn.nextInt();

Wecanalsouselooptominimizethelinesofcodelike:

intarr[][]=newint[2][3];

Scannersn=newScanner(System.in);

for(i=0;i<=1;i++)

{

for(j=0;j<=2;j++)

{

arr[i][j]=sn.nextInt();

}

}

Representationof2DarrayinTabularFormat: Atwo–dimensionalarraycanbeseen

asatablewith‘x’rowsand‘y’columnswheretherownumberrangesfrom 0to(x-1)

andcolumnnumberrangesfrom 0to(y-1).Atwo–dimensionalarray‘x’with3rows

and3columnsisshownbelow:
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Print2Darrayintabularformat:

TooutputalltheelementsofaTwo-Dimensionalarray,usenestedforloops.Forthis

twoforloopsarerequired,Onetotraversetherowsandanothertotraversecolumns.

Example:

classABC{

    publicstaticvoidmain(String[]args)

    {

          int[][]arr={{1,2},{3,4}};

          for(inti=0;i<arr.length-1;i++)//arr.lengthforrow

{

       for(intj=0;j<arr[0].length;j++)//arr[0].lengthforcolumn

{

                System.out.print(arr[i][j]+"");

            }

              System.out.println();

        }

    }

}

Output:

12

34

PassingArraystoMethods

Likevariables,wecanalsopassarraystomethods.Forexample,belowprogram pass
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arraytomethod sum forcalculatingsum ofarray’svalues.

//Javaprogram todemonstrate 

//passingofarraytomethod

  

classTest

{    

    //Drivermethod

    publicstaticvoidmain(Stringargs[]) 

    {

        intarr[]={3,1,2,5,4};

          

        //passingarraytomethodm1

        sum(arr);

      

    }

  

    publicstaticvoidsum(int[]arr) 

    {

        //gettingsum ofarrayvalues

        intsum =0;

          

        for(inti=0;i<arr.length;i++)

            sum+=arr[i];

          

        System.out.println("sum ofarrayvalues:"+sum);

    }

}

Output:

sum ofarrayvalues:15
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ReturningArraysfrom Methods

Asusual,amethodcanalsoreturnanarray.Forexample,belowprogram returnsan

arrayfrom method m1.

//Javaprogram todemonstrate 

//returnofarrayfrom method

  

classTest

{    

    //Drivermethod

    publicstaticvoidmain(Stringargs[]) 

    {

        intarr[]=m1();

          

        for(inti=0;i<arr.length;i++)

            System.out.print(arr[i]+"");

      

    }

  

    publicstaticint[]m1() 

    {

        //returning array

        returnnewint[]{1,2,3};

    }

}

Output:

123
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Class ObjectsforArrays

Everyarrayhasanassociated Class object,sharedwithallotherarrayswiththesame

componenttype.

//Javaprogram todemonstrate 

//ClassObjectsforArrays

  

classTest

{ 

    publicstaticvoidmain(Stringargs[]) 

    {

        intintArray[]=newint[3];

        bytebyteArray[]=newbyte[3];

        shortshortsArray[]=newshort[3];

          

        //arrayofStrings

        String[]strArray=newString[3];

          

        System.out.println(intArray.getClass());

        System.out.println(intArray.getClass().getSuperclass());

        System.out.println(byteArray.getClass());

        System.out.println(shortsArray.getClass());

        System.out.println(strArray.getClass());

    }

}

Output:

class[I

classjava.lang.Object

class[B

class[S

class[Ljava.lang.String;

Explanation:

1.Thestring“[I”istherun-timetypesignaturefortheclassobject“arraywithcomponent

type int“.
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2.Theonlydirectsuperclassofanyarraytypeis java.lang.Object.

3.Thestring“[B”istherun-timetypesignaturefortheclassobject“arraywithcomponent

type byte“.

4.Thestring“[S”istherun-timetypesignaturefortheclassobject“arraywithcomponent

type short“.

5.Thestring“[L”istherun-timetypesignaturefortheclassobject“arraywithcomponent

typeofaClass”.TheClassnameisthenfollowed.

ArrayMembers

Nowasyouknowthatarraysareobjectofaclassanddirectsuperclassofarraysis

class Object.Themembersofanarraytypeareallofthefollowing:

 Thepublicfinalfield length,whichcontainsthenumberofcomponentsofthe

array. length maybepositiveorzero.

 Allthemembersinheritedfrom class Object; theonlymethodofObjectthatisnot

inheritedisits clone method.

 Thepublicmethod clone(),whichoverridesclonemethodinclassObjectandthrows

no checkedexceptions.
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Cloningofarrays

 Whenyoucloneasingledimensionalarray,suchasObject[],a“deepcopy”isperformed

withthenewarraycontainingcopiesoftheoriginalarray’selementsasopposedto

references.

//Javaprogram todemonstrate 

//cloningofone-dimensionalarrays

  classTest

{    

    publicstaticvoidmain(Stringargs[]) 

    {

        intintArray[]={1,2,3};

        intcloneArray[]=intArray.clone();

        //willprintfalseasdeepcopyiscreated

        //forone-dimensionalarray

        System.out.println(intArray==cloneArray);

        for(inti=0;i<cloneArray.length;i++){

            System.out.print(cloneArray[i]+"");

        }

    }}

Output:

false

123
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 Acloneofamultidimensionalarray(likeObject[][])isa“shallowcopy”however,whichis

tosaythatitcreatesonlyasinglenewarraywitheachelementarrayareferencetoan

originalelementarraybutsubarraysareshared.

//Javaprogram todemonstrate 

//cloningofmulti-dimensionalarrays

  

classTest

{    

    publicstaticvoidmain(Stringargs[]) 

    {

        intintArray[][]={{1,2,3},{4,5}};

          

        intcloneArray[][]=intArray.clone();

          

        //willprintfalse

        System.out.println(intArray==cloneArray);

          

        //willprinttrueasshallowcopyiscreated

        //i.e.sub-arraysareshared

        System.out.println(intArray[0]==cloneArray[0]);

        System.out.println(intArray[1]==cloneArray[1]);

          

    }

}

Output:

false

true

true
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AdvantagesofusingArrays

 Insinglestatementwecandefineasmanyvariablesaswewant.

 Anyvariablecanbeaccessedusingitsindexnumber.

 Usingforloopwecanaccesseachelementofanyarray.

 Program becomeshortandtherefore,easytocompileanddebug.

CopyingArrays

Wecanusearraycopy()methodofSystem classtoefficientlycopydatafrom onearrayinto

another.

Thearraycopy()methodrequiresfiveargumentsasshownbelow:

publicstaticvoidarracopy(Objectsource,intsrcIndrx,Objectdest,intdestIndex,intlength)

ThetwoObjectargumentindicatethearraytocopyfrom andthearraytocopyto.Thethree

integerargumentsindicatethestartinglocationineach,thesourceandthedestinationarray,

andthenumberofelementstocopy.

Example:

intarr1[]={23,45,67,78,12,89,90,34,32,54,76,87,98,21};

intarr2[]=newint[10];

System.arraycopy(arr1,4,arr2,0,5);

valueofarr2is{12,89,90,34,32}

arr1issourceandarr2isdestinationarr2copythe5elementsfrom 0indexofarr1

from 4index.
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Writeaprogram toenter10numbersandprintsum allnumber.

importjava.util.*;

classProgram

{

publicstaticvoidmain(String[]args)

{

Scannersn=newScanner(System.in);

intarr[]=newint[10];

inti,sum=0;

for(i=0;i<=9;i++)

{

System.out.print(“Enternumber=”);

arr[i]=sn.nextInt();

}

for(i=0;i<=9;i++)

{

sum=sum+arr[i];

}

System.out.println(“Sum ofAllNumbers=”+sum);

}

}


