
Queueisanabstractdatastructure,somewhatsimilartoStacks.Unlikestacks,aqueueisopenatboth

itsends.Oneendisalwaysusedtoinsertdata(enqueue)andtheotherisusedtoremovedata

(dequeue).QueuefollowsFirst-In-First-Outmethodology,i.e.,thedataitemstoredfirstwillbeaccessed

first.

QueueExample

Areal-worldexampleofqueuecanbeasingle-laneone-wayroad,wherethevehicleentersfirst,exits

first.Morereal-worldexamplescanbeseenasqueuesattheticketwindowsandbus-stops.

QueueRepresentation

Aswenowunderstandthatinqueue,weaccessbothendsfordifferentreasons.Thefollowingdiagram

givenbelowtriestoexplainqueuerepresentationasdatastructure−

QueueExample

Asinstacks,aqueuecanalsobeimplementedusingArrays,Linked-lists,PointersandStructures.Forthe

sakeofsimplicity,weshallimplementqueuesusingone-dimensionalarray.

BasicOperations

Queueoperationsmayinvolveinitializingordefiningthequeue,utilizingit,andthencompletelyerasing

itfromthememory.Hereweshalltrytounderstandthebasicoperationsassociatedwithqueues−

enqueue()−add(store)anitemtothequeue.

dequeue()−remove(access)anitemfromthequeue.

Fewmorefunctionsarerequiredtomaketheabove-mentionedqueueoperationefficient.Theseare−

peek()−Getstheelementatthefrontofthequeuewithoutremovingit.



isfull()−Checksifthequeueisfull.

isempty()−Checksifthequeueisempty.

Inqueue,wealwaysdequeue(oraccess)data,pointedbyfrontpointerandwhileenqueing(orstoring)

datainthequeuewetakehelpofrearpointer.

Let'sfirstlearnaboutsupportivefunctionsofaqueue−

peek()

Thisfunctionhelpstoseethedataatthefrontofthequeue.Thealgorithmofpeek()functionisas

follows−

Algorithm

beginprocedurepeek

returnqueue[front]

endprocedure

Implementationofpeek()functioninCprogramminglanguage−

Example

intpeek(){

returnqueue[front];

}



isfull()

Asweareusingsingledimensionarraytoimplementqueue,wejustcheckfortherearpointertoreach

atMAXSIZEtodeterminethatthequeueisfull.Incasewemaintainthequeueinacircularlinked-list,

thealgorithmwilldiffer.Algorithmofisfull()function−

Algorithm

beginprocedureisfull

ifrearequalstoMAXSIZE

returntrue

else

returnfalse

endif

endprocedure

Implementationofisfull()functioninCprogramminglanguage−

Example

boolisfull(){

if(rear==MAXSIZE-1)

returntrue;

else

returnfalse;

}



isempty()

Algorithmofisempty()function−

Algorithm

beginprocedureisempty

iffrontislessthanMINORfrontisgreaterthanrear

returntrue

else

returnfalse

endif

endprocedure

IfthevalueoffrontislessthanMINor0,ittellsthatthequeueisnotyetinitialized,henceempty.

Here'stheCprogrammingcode−

Example

boolisempty(){

if(front<0||front>rear)

returntrue;

else

returnfalse;



}

EnqueueOperation

Queuesmaintaintwodatapointers,frontandrear.Therefore,itsoperationsarecomparativelydifficult

toimplementthanthatofstacks.

Thefollowingstepsshouldbetakentoenqueue(insert)dataintoaqueue−

Step1−Checkifthequeueisfull.

Step2−Ifthequeueisfull,produceoverflowerrorandexit.

Step3−Ifthequeueisnotfull,incrementrearpointertopointthenextemptyspace.

Step4−Adddataelementtothequeuelocation,wheretherearispointing.

Step5−returnsuccess.

InsertOperation

Sometimes,wealsochecktoseeifaqueueisinitializedornot,tohandleanyunforeseensituations.

Algorithmforenqueueoperation

procedureenqueue(data)

ifqueueisfull

returnoverflow

endif



rear←rear+1

queue[rear]←data

returntrue

endprocedure

Implementationofenqueue()inCprogramminglanguage−

Example

intenqueue(intdata)

if(isfull())

return0;

rear=rear+1;

queue[rear]=data;

return1;

endprocedure

DequeueOperation

Accessingdatafromthequeueisaprocessoftwotasks−accessthedatawherefrontispointingand

removethedataafteraccess.Thefollowingstepsaretakentoperformdequeueoperation−

Step1−Checkifthequeueisempty.

Step2−Ifthequeueisempty,produceunderflowerrorandexit.



Step3−Ifthequeueisnotempty,accessthedatawherefrontispointing.

Step4−Incrementfrontpointertopointtothenextavailabledataelement.

Step5−Returnsuccess.

RemoveOperation

Algorithmfordequeueoperation

proceduredequeue

ifqueueisempty

returnunderflow

endif

data=queue[front]

front←front+1

returntrue

endprocedure

Implementationofdequeue()inCprogramminglanguage−

Example

intdequeue(){



if(isempty())

return0;

intdata=queue[front];

front=front+1;

returndata;

}


