Topic 3

Basic Data Structures continued

CSE1303 Part A
Data Structures and Algorithms




Basic Data Structures

e Stacks
e Queues
e Lists




Overview

What 1s a Queue?

Queue Operations.
Applications.

Linear |mplementation.
Circular Implementation.
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Operations

Initialize the queue.

Append an item to the rear of the queue.
Serve an item from the front of the queue.
|s the queue empty?

|s the queue full?

What size is the queue?




Applications

 |n operating systems, e.g. printer queues,
Process queues, etc.

e Simulation programs.
« Algorithms.




Linear | mplementation
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Circular | mplementation
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Circular | mplementation







#def i ne CUEUE H
#1 ncl ude <st dbool . h>
#defi ne MAXQUEUE 20

struct QueueRec
{
I nt count ;
I nt front;
I nt rear;
float entry[ MAXQUEUE] ;

};

t ypedef struct QueueRec Queue;

void intializeQueue(Qeue* queuePtr);

bool queueEnpty(const Queue* queuePtr);
bool queueFul | (const Queue* queuePtr);
voi d append( Queue* queuePtr, float item;
fl oat serve(Queue* queuePtr);

#endi f




#defi ne MAXQUEUE 20

struct QueueRec
{
| nt count ;
| Nt front:
| nt rear;
float entry[ MAXQUEUE] ;

i

t ypedef struct QueueRec Queue;




#i ncl ude <stdi o. h>
#1 ncl ude <stdlib. h>
#i ncl ude “queue. h”

void initializeQueue(Queue* queuePtr)

{

queuePtr -> count = O;
queuePtr -> front 0;
queuePtr -> rear = MAXQUEUE- 1,




bool
gueueEnpt y(const Queue* queuePtr)

{

i f (queuePtr->count <= 0)

{

return true;

}

el se

{

return fal se;

}




bool
queueFul | (Queue* queuePtr)

{

| f (queuePtr->count >= MAXQUEUE)
{

return true;

}

el se

{

return fal se;

}




voi d
append( Queue* queuePtr, float item
{

| f (queueFul | (queuePtr))
{
fprintf(stderr, “Queue is full\n”)
exit(1l);
}
el se
{
queuePtr - >r ear ++;
| f (queuePtr->rear == MAXQUEUE)
{
gqueuePtr->rear = 0O;
}
gqueuePtr->entry[ queuePtr->rear] =
queuePt r - >count ++;

| t em




oat serve(Queue* queuebPtr
float 1tem

I f (queueEnpty(queuePtr))

{
fprintf(stderr, “Queue Is enpty\n”);
exit(1);

}

el se {

| tem = queuePtr->entry[ queuePtr->front];
queuePtr->f r ont ++;

| f (queuePtr->front == MAXQUEUE)

{

queuePtr->front = O;

}

queuePtr - >count - - ;

}

return item




Revision
Queue

Main Operations
| mplementation.

Preparation

Kruse4.b, 4.6, 4.8
Deitel & Datd (2e) 12.1, 12.2, 12.4




