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>tolPBec - stacks

Top ptr

* Aewtoupyiec push/pop
e Last-In First-Out (LIFO)



2tolBec — stacks: push




>tolBec — stacks: pop




YU BoAlopOC MpoBepaTocC
Prefix notation

2%(5%(5 + 2) + 3°5) [= 100]
2%(5%(+ 5 2) + “3 5)

2¥((* 5 + 5 2) * 3 5)

2¥(+ * 5 + 5 2 * 3 5)

*2 +* 5 + 5 2 *¥ 35

ALaTNPWVTOC TNV MTPOTEPALOTNTA, AVTILKAOLOTW
KaBe ekppoon o ¢ B ue ¢ af

O teAe0TNC TTPONYELTAL TWV TEAECTEWV
H teAlkn Ekppoon o€ ypetaletol nopevieoeic!



Meplexopeva stack
o€ KaBe Bnua:

*2+*5+52*35

G

AlaTtpExw TNV EKdpacn amo
oeila Mpoc aplotepa.
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#include <stdio.h>
#include <stdlib.h>

struct stackNode {/* self-referential
structure */

int data;
struct stackNode *nextPtr;

}s

typedef struct stackNode StackNode;
typedef StackNode *StackNodePtr;

void push( StackNodePtr *, int );
int pop( StackNodePtr * );

int isEmpty( StackNodePtr );

void printStack( StackNodePtr );
void instructions( void );



int main() {
StackNodePtr stackPtr = NULL; /* points to stack top */
int choice, value;

instructions();
printf( "? " );
scanf( "%d", &choice );

while ( choice != 3 ) {

switch ( choice ) {

case 1: /* push value onto stack */
printf( "Enter an integer: " );
scanf( "%d", &value );
push( &stackPtr, value );
printStack( stackPtr );
break;

case 2: /* pop value off stack */
if ( !'isEmpty( stackPtr ) )

printf( "The popped value is %d.\n",
pop( &stackPtr ) );

printStack( stackPtr );
break;
default:
printf( "Invalid choice.\n\n" );
instructions();
break;

}

printf( "? " );
scanf( "%d", &choice );

}

printf( "End of run.\n" );
return O;



/* Print the instructions */
void instructions( void )

{
printf( "Enter choice:\n"
"1 to push a value on the stack\n"
"2 to pop a value off the stack\n"
"3 to end program\n" );
}

/* Insert a node at the stack top */
void push( StackNodePtr *topPtr, int info )

{
StackNodePtr newPtr;

newPtr = malloc( sizeof ( StackNode ) );
if ( newPtr != NULL ) {
newPtr->data = info;
newPtr->nextPtr = *topPtr;
*topPtr = newPtr;
}
else
printf( "%d not inserted. No memory available.\n",

info );



/* Print the stack */
void printStack( StackNodePtr currentPtr )

{
if ( currentPtr == NULL )

printf( "The stack is empty.\n\n" );
else {
printf( "The stack is:\n" );

while ( currentPtr != NULL ) {
printf( "%d --> ", currentPtr->data );
currentPtr = currentPtr->nextPtr;

¥

printf( "NULL\n\n" );



/* Is the stack empty? */
int isEmpty( StackNodePtr topPtr )

{
}

return topPtr == NULL,;

/* Remove a node from the stack top */
int pop( StackNodePtr *topPtr )
{

StackNodePtr tempPtr;

int popValue;

tempPtr = *topPtr;

popValue = ( *topPtr )->data;
*topPtr = ( *topPtr )->nextPtr;
free( tempPtr );

return popValue;



MNapadelypo: YITOAOYLOMOC EKPPOONC
npobcpatoc

e Xpnowuomnowwvtoc eva stack, va ypalete eva
TPOYPOLUUOL TIOU VO UTTOAOYLLEL pLa Ekppaon
npoBsuatoc.

* [lpooyedio Auonc

— YAorolel tov aAyoplBpuo tne dtadavelog 6
— H eloodoc eivat eva aApaplOuntiko xwplc keva,

He povoPndLa oxL mpoonpacpeVa dedopeva,
XwpLic EAEyYOUG,...



int main(void) ] ] o
{ B ChUsers\paliuhOnelrive - University of Patras\.cou
StackNodePtr stackPtr = NULL; /* points to stack top */
int choice, value, i;
int a, b;
char expression[100];
printf( "? " );
scanf( "%99s", expression ); /* Can you explain %99s ? */

for(i=strlen(expression)-1; i>=0; i--) { /* read from right to left */
choice = expression[i];
if (isdigit(choice)) { /* a single char only!!! */

value = choice - 48; /* Can you explain why? */
/* push data value onto stack */

printf("Data: ");

push( &stackPtr, value );

printStack( stackPtr );

}
else {
a = pop(&stackPtr);
b = pop(&stackPtr);
switch(choice) {
case '+': push(&stackPtr, a + b);
printStack( stackPtr );
break; The popped result is 17.
case '*': push(&stackPtr, a * b); The stack is empty
printStack( stackPtr );
break;
}
} "OCE exited after 11.69 seconds wi
} " any key continue

/* pop result value off stack */
if ( !'isEmpty( stackPtr ) )
printf( "The popped result is %d.\n", pop( &stackPtr ) );

printStack( stackPtr );

return EXIT_SUCCESS;



[l To omtitL — Mpoapetikn Aoknon 2

Na eloayayete KATAAANAOUG EAEYXOUC WOTE TO TIPOYPALA VA XELPLIETAL KAl LN €yKUpn
eloobo, Tunwvovtag pAvupa AaBouc.

Not TPOTIOTIOLOETE TOV KWSLKA WOTE VAL XELpLleToL
— moAuyPdLouc pn apvnTkoug aplBpoug
— 10U Slaxwpilovtal PE Keva
N0t TPOTIOTIOLOETE TOV KWOLKA WOTE VAL XELPLIETOL KOL N OVTLUETAOETIKOUC TEAEOTEC ( -, /)

No TpOTIOTIOLNOETE TOV KWLKA WOTE va Xelpiletal aplBuouc pe umtodlaotoAn (wg
UTtoOLOLOTOAY), EVVoEiTal n TeAeia)

H elcodoc Ba mpemet va eivat mavta éva povo aAdpaplOpnTiko yia t1o cUVOAO TG
ékdpoaong.

— Xpnowornowjote thv fgets () pe stream to stdin.

— Alodoynote tn Xpron ocuvaptRoswv atoi, strtok, strcspn, ...

— Mepuviote va punv untapxel nepintwon buffer overflow oto npoypappa cag.

— Mepiuviote va pnv dnpovpyouvtat memory leaks oto npoypappd cag.

— Xto eclass pExpt 31 Maiov, kaBe bullet og Eéexwploto project, OAa Eva zip.

— OuunOeite -Wall, -Wextra, -std=c90, -pedantic, cppcheck, valgrind, drmemory,...



OupeEc - queues

headPtr

* Aewtoupylec enqueue/dequeuer
e First-In First-Out (FIFO)

tailPtr

15



Enqueue/Dequeue

* Enqueue: Ztolxeia tomoBetovvtal oto tail

(head) A » B » C » NULL (tail) nApbe C
(head) A > B » C » D » NULL (tail) nApbe D
(head) A> B > C ->D > E > NULL (tail) npbe E

* Dequeue: Ztolxeia amoxwpouv amnod head

gEunnpeteital to A (head) B»>C->D->E~> NULL
gEtunnpeteital to B (head) C->D->E > NULL

(tail)
(tail)



#include <stdio.h>
#include <stdlib.h>

struct queueNode { /* self-referential structure */
char data;
struct queueNode *nextPtr;

}s

typedef struct queueNode QueueNode;
typedef QueueNode *QueueNodePtr;

/* function prototypes */

void printQueue( QueueNodePtr );

int isEmpty( QueueNodePtr );

char dequeue( QueueNodePtr *, QueueNodePtr * );

void enqueue( QueueNodePtr *, QueueNodePtr *, char );
void instructions( void );

void instructions( void )

{

printf ( "Enter your choice:\n"

1 to add an item to the queue\n"

2 to remove an item from the queue\n"
" 3 to end\n" );



int main(void) {
QueueNodePtr headPtr
tailPtr

NULL,
NULL;

int choice;
char item;

instructions();
printf( "? " );
scanf( "%d", &choice );

while ( choice != 3 ) {
switch( choice ) {
case 1:
printf( "Enter a character: " );
scanf( "\n%c", &item );
enqueue( &headPtr, &tailPtr, item);
printQueue( headPtr );
break;

case 2:
if ( !isEmpty( headPtr ) ) {
item = dequeue( &headPtr, &tailPtr );
printf( "%c has been dequeued.\n", item );
}
printQueue( headPtr );
break;
default:
printf( "Invalid choice.\n\n" );
instructions();
break;

printf( "? " );

scanf( "%d", &choice );
}
printf( "End of run.\n" );
return 0;



void enqueue( QueueNodePtr *headPtr, QueueNodePtr *tailPtr, char value )

{

QueueNodePtr newPtr;

newPtr = malloc( sizeof( QueueNode ) );

if ( newPtr != NULL ) {
newPtr->data = value;
newPtr->nextPtr = NULL;

if ( isEmpty( *headPtr ) )
*headPtr = newPtr;
else

( *tailPtr )->nextPtr = newPtr;

*tailPtr = newPtr;
}
else

printf( "%
return ;

J

¢ not inserted. No memory available.\n", value );



char dequeue( QueueNodePtr *headPtr,

{

char value;
QueueNodePtr tempPtr;

value = ( *headPtr )->data;
tempPtr = *headPtr;
*headPtr = ( *headPtr )->nextPtr;

if ( *headPtr == NULL )
*tailPtr = NULL;

free( tempPtr );
return value;

QueueNodePtr *tailPtr )



int isEmpty( QueueNodePtr headPtr )

{

return headPtr == NULL;

void printQueue( QueueNodePtr currentPtr )

{

if ( currentPtr == NULL )

printf( "Queue is empty.\n\n" );
else {

printf( "The queue is:\n" );

while ( currentPtr != NULL ) {

printf( "%c --> ", currentPtr->data );
currentPtr = currentPtr->nextPtr;

printf( "NULL\n\n" );



