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Lecture A8 —Linked Stacks and
Linked Queues
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Overview

* Linked Stack.
—Push
—Pop

* Linked Queue.
— Append
— Serve

Linked Stack

| — Top of the Stack
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v NULL pointer

#i f ndef LI NKEDSTACKH
#defi ne LI NKEDSTACKH
#i ncl ude <stdbool . h>
#i ncl ude "node. h"

struct LinkedStackRec
{

I
typedef struct LinkedStackRec Stack;

Node* topPtr;

void intializeStack(Stack* stackPtr);

bool stackEnpty(const Stack* stackPtr);

bool stackFull (const Stack* stackPtr);

voi d push(Stack* stackPtr, float item;

float pop(Stack* stackPtr);

#endi f

I nitialize Stack

void initializeStack(Stack* stackPtr)

{
}

stackPtr->topPtr = NULL;
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Push

« create anew node for theitem
« link the new node to the current top node
» make the new node the new top

Push

voi d push(Stack* stackPtr, float item

{
Node* newNodePtr = makeNode(iten);
newNodePtr - >next Ptr = stackPtr->topPtr;

stackPtr->topPtr = newNodePtr;
}

Pop
Top

Pop

* check if the stack isempty

* remember the itemin the top node
 remember address of current top node
» make the next node thenew top

« freethe old top node

* returntheitem

Pop

float pop(Stack* stackPtr)

{

float item
Node* ol dNodePtr = stackPtr->topPtr;

if (stackEmpty(stackPtr)) {
fprintf(stderr, “Stack is enpty\n”);
exit(1);

else {
item = ol dNodePtr - >val ue;
stackPtr->t opPtr = ol dNodePtr - >next Ptr;
free( ol dNodePtr);

}

return item
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#i f ndef LI NKEDQUEUEH
#defi ne LI NKEDQUEUEH
#include <stdbool . h>
#incl ude "node. h"

struct LinkedQueueRec

{
int count ;
Node* frontPtr;
Node* rearPtr;

H

I nitialize Queue

void initializeQueue(Queue* queuePtr)

: . {
typedef struct LinkedQueueRec Queue; queuePtr->frontPtr = NULL;
void intializeQueue(Queue* queuePtr); queueptr->rear Pti :, NULLS
bool queueEnpty(const Queue* queuePtr); queuePtr->count = 0;
bool queueFul I(const Queue* queuePtr); }
voi d append( Queue* queuePtr, float item;
float serve(Queue* queuePtr);
#endi f
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Append

 create anew node for theitem
« if the queue isempty:

— 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 thecount
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voi d append(Queue* queuePtr, float item

{
Node* newNodePtr = makeNode(item);

if (queueEnpty(queuePtr)) {
queuePtr->frontPtr = newNodePtr;
queuePtr->rearPtr = newNodePtr;
queuePtr->count = 1,

else {
queuePtr->rearPtr->nextPtr = newNodePtr;
queuePtr->rearPtr = newNodePtr;
queuePt r->count ++;




Serve
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float serve(Queue* queuePtr)

Serve Y fioat item
Node* ol dNodePtr = queuePtr->frontPtr;
» check that the queue isnot empty if (queueEnpty(queuePtr)) {
. i fprintf(stderr, “Queue is enpty\n”);
» remember the itemin the front node exit(1);
» remember the address of the front node else {
item = ol dNodePtr - >val ue;
» make the next node thenew front queuePtr->front Ptr = ol dNodePt r - >next Ptr :
queuePtr->count--;
« freetheold front node free(ol dNodePt r);
if (queuePtr->count == 0) {
® decrernent COUnt queuePtr ->rearPtr = NULL;
* if queueisnow empty, setrear to NULL ) !
* return theitem , reten item
21 22
#i ncl ude <stdio. h>
#i ncl ude “1inkedqueue. h” ..
. Revision
mai n()
{
th ; .
ot item « Linked Stack.
initializeQueue(& heQueue); — Initialize, Pop, Push.
* Linked Queue.

while (scanf(“%",
{
append( & heQueue, item;

gGitem !'= EOF)

whi | e (! queueEnpt y( & heQueue))
{

item = serve(&t heQueue);
printf(“%\n”, item;
}

) 23

— Initialize, Append, Serve.
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Revison: Reading
* Kruse 3.1.6, 4.6
* Standish 7.6, 7.8

Preparation

Next lecture: Linked Lists
* Read5.2.2-5.2.4inKruse et al.
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