Topic 5

Linked Stacks and
Linked Queues

CSE1303 Part A
Data Structures and Algorithms




Overview

e |inked Stack.
— Push
— Pop

e Linked Queue.
— Append
— Serve




L inked Stack

Top of the Stack

NULL pointer




#1 f ndef LI NKEDSTACKH
#def i ne LI NKEDSTACKH
#1 ncl ude <stdbool . h>
#1 ncl ude ”node. h”

struct Li nkedSt ackRec

{
Node* topPtr;

}
t ypedef struct LinkedStackRec Stack;

void intializeStack(Stack* stackPtr);
bool stackEnpty(const Stack* stackPtr);
bool stackFull (const Stack* stackPtr);
voi d push(Stack* stackPtr, float itemn;
fl oat pop(Stack* stackPtr);

#endi f




| nitialize Stack

void initializeStack(Stack* stackPtr)

{
}

stackPtr->topPtr = NULL;







e Create anew nodefor the item

* |ink the new node to the current top node
* make the new node the new top




Push

voi d push(Stack* stackPtr, float itemnm

{
Node* newNodePtr = makeNode(item;

newNodePt r- >next Ptr = stackPtr->topPtr;
stackPtr->topPtr = newNodePtr,;







Pop

check if the stack i1s empty

remember the item in the top node
remember address of current top node
make the next node the new top

free the old top node

return the item




Pop

fl oat pop(Stack* stackPtr)

{

float 1tem
Node* ol dNodePtr = stackPtr->topPtr;

| f (stackEnpty(stackPtr)) {
fprintf(stderr, “Stack Is enpty\n”);
exit(1);

}

el se {
| tem = ol dNodePtr - >val ue;
stackPtr->topPtr = ol dNodePtr->nextPtr;
free(ol dNodePtr) ;

}

return item



Linked Queue




#i f ndef LI NKEDQUEUEH
#defi ne LI NKEDQUEUEH
#1 ncl ude <st dbool . h>
#i ncl ude “node. h”

struct LinkedQueueRec
{
I nt count ;
Node* frontPtr;
Node* rearPtr;

¥

t ypedef struct LinkedQueueRec 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




Initialize Queue

void initializeQueue( Queue* queuePtr)
{
queuePtr->front Ptr = NULL;
queuePtr->rearPtr = NULL;
gqueuePtr->count = O;










Append

create a new node for the item
If the queue Is empty:

— the new node becomes both front and rear of
the queue

otherwise:

— make alink from the current rear to the new
node

— the new node becomes the new rear
Increment the count




voi d append( Queue* queuePtr, float 1tem

{
Node* newNodePtr = makeNode(item;

| f (queueEnpty(queuePtr)) {
queuePtr->front Ptr = newNodePtr;
queuePtr->rearPtr = newNodePtr;
queuePtr->count = 1;

}

el se {
queuePtr->rear Ptr->nextPtr = newNodePtr;
queuePtr->rearPtr = newNodePtr;
queuePtr - >count ++;










check that t
remember t

Serve

nNe gueue IS hot empty
ne item in the front node

remember t

ne address of the front node

make the next node the new front

freethe old

front node

decrement count
If queue Is now empty, set rear to NULL

return the it

em




fl oat serve(Queue* queuePtr)
{
float 1tem
Node* ol dNodePtr = queuePtr->frontPtr;

| f (queueEmpty(queuePtr)) {
fprintf(stderr, “Queue is enpty\n’);
exit(1);

}

el se {
| tem = ol dNodePtr - >val ue;

gqueuePtr->front Ptr = ol dNodePtr->nextPtr;

queuePtr - >count - -;

free(ol dNodePtr) ;

| f (queuePtr->count == 0) {
queuePtr->rearPtr = NULL;

}
}

return item




#1 ncl ude <stdi o. h>
#i ncl ude “I i nkedqueue. h”

mai n()

{

Queue theQueue;
float 1tem

Initiali zeQueue( & heQueue) ;

while (scanf(“%”, & tem != ECF)
{

}

append( & heQueue, 1tem,

whil e (! queueEnpt y( & heQueue))
{

|tem = serve( & heQueue);
printf(“%\n”, item;




Revision
* Linked Stack.
— Initialize, Pop, Push.

e Linked Queue.
— Initialize, Append, Serve.

Preparation

e Read 5.2.2-5.2.41n Kruse et 4.




