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AdeLlec Xpnonc

e To mapov eKTALOEVUTLKO UALKO UTTOKELTOL OE
adelec xpnonc Creative Commons.

e o eKTTALOEUTLKO UALKO, OTIWC ELKOVEC, TTOU
UTTOKELTAL 0 AAAoU TuTtou adeLac xpnone, N
adela xpnonc avadepeTal pNTWC.

® EE_KVH;'\I AEYZH KAl AIA BIOY MABHZH — Ez”A
v goy uo ne -
Eupwnonm ’vaaq \

) ovyypaparodérnon tne EAMSag xon T¢ Evpumalnic Eviang




Xpnuatodotnon

To mapov ekmaldevuTikO UALKO €xeL avamtuyxBel ota mAaiowa ToO
U eKmaldeuTIKOU €pyou Twv dLdaokOVIwV Kabnyntwv.

To €pyo «Avolkta Akadnuaika Mabnuata oto MAVEMLOTAMLO
Noatpwv» €xeL xpnuatodotnBbei povo n  avadlapopdwon
Tou ekmaldeuTKoU UALKOU.

To €pyo vulomoleital oto  TAaliolo Tou  Emuelpnolokou
Mpoypappato¢ «Exkmaibevon kot Ao  Biou MaBnon» KoL
cuyxpnuatodoteital and 1tnv Eupwrnaikn Evwon
(Evpwraikd Kowwviko Tapeio) kat ano Bvikoug mopouc.
EMIXEIPHYIAKO MPOIPAMMA
S EKTIAIAEYEH KAI AIA BIOY MAGHEH 5t EXT1A
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YNOYPrEIO NMAIAEIAX KAl BPHIKEYMATAQON / i NIKO

Eupwmaiké Kowvwviké Tapeio . . .
Me tn cuyxpnpatrodoétnon tng EAAadag kat tng Evpwnaiki¢ Evwong




AvartTuen

To mapov eKMALOEVUTIKO UALKO avamntuxOnke oto TuAua
HAektpoAoywv Mnxavikwv kot TexvoAoyiog YrtoAoylotwyv
Tou Mavemnotnuiov Matpwv

@m () A BOY MABHEH = E:"A
bV gom .’.'. 4..‘4.: 2 : "
MOYPTEID MAMEIA & BPHIXEYMATON, NOATIEMOY & ABAATIIMOY :

E

vpwnaixkn Evwon
Eoymermimsd Kavmavni Tapuio
na Me T owyxpnparodérnon tne EAMSag xon Tne Evpumaixig Evwong



* AQQIPETIKOTNTA OTA OEQOUEVA
— ‘EAgyxoc TUTTWOV
— AoEGC
— Karaokeun TUTTwVv

* Auvauikn dlaxeipion pvAung
— free(), malloc(), realloc(),...

* AVOOPOUIKOC OPIOCNOC CUVOAPTHOEWY



Avaodpouikotnta otn C

#include <stdio.h>
int f(int);

main ( ) {
int a = 3; XpeidleTal ouverkn TepUaTIouoU.
printf ("%d\n", f(a));
}

int f(int n) {
int temp; H ouvaptnon f() kaAei Tov
if (n==0) £0UTO TNC OTOV OPITHO TNC.

temp = 1 ;

else

temp = n * f(n - 1);
return temp;

}




AUCON XWPIi¢ avadpouIKOTNTA

int f(int n) {

int f(int n) { int temp = 1, i;

int temp =1, i;

for(i=1;i<=n;temp*=(i+

+));

for (i=1;i<=n;i++)
temp *= 1i;

return temp;

¥

return temp;

¥



‘Evac opiouocg tn¢ countchar()

int countchar(char *s, char c) {
return (*s)?(*s == c) + countchar(s+1,c):0;

}



‘Evac opioudcg Tnc getmin()

int getmin (int a[], int size) {
inti, temp;
temp = a[0];

for (i=1; i < size; i++) {

if (temp>a([i] ) temp = a[i];
}

return temp;



‘Evac opiouocg tn¢ getmax()

int getmax (int a[], int size) {
inti, temp;
temp = a[0];

for (i=1; i < size; i++) {

if (temp<a(i] ) temp = a[i];
}

return temp;

10



getmin() & getmax()

int getmin (int a[], int
size) {

int i , temp;

temp = a[@9];

for (i=1; i < size; i++) {
if ( temp>a[i] ) temp =
a[i];

}

return temp;

}

int getmax (int a[], int
size) {

int i , temp;

temp = a[@];

for (i=1; i < size; i++) {
if ( temp<a[i] ) temp =
a[i];

}

return temp;

}

11



Ovopa ouvaptnong

* O1 TTapeVOETEIC WG TEAEOTNC
— ANAWON/TTPOTUTTIO CUVAPTNONG
int f (int ),
— KAnon ocuvaptnong
int a;
a =f(5) ;
« To 6vopa ouvapTnong uovo Tou = dleuBuvon
e Mtropw va dnAWow OXETIKI METABANTA

12



AEIKTNC O€ guvapTnOoNn

[* dNAwON OEIKTN O€ AKEP
aio */
int *intptr;

[* TIPOTUTTO OUVAPTNONG
TTOU ETTIOTPEPEI OEIKTN
o€ aKEPAIO */

int *f();

[* dNAwaon OEiKTN o€ ouva
pTnon */
int (*f)() ;

int function1(void);
int function2(void);

main () {
inta=0;
int (*)( );
if (1a)
f = function1;

else
f= function2;

("H)0:;
}

13




[Mapadeiyua

#include <stdio.h>

int map (int a[], int size, int (*f)(int,
int));

int more(int a, int b);

int less(int a, int b);

int main(void) {
int data[7]= {-1, 2, 1, @, 5, 7, -3};
printf("max: %2d\n", map(data, 7,
more));
printf("max: %2d\n", map(data, 7,
less));

return 0;

}

int less (int a, int b) {
return a > b;

}

int more (int a, int b) {
return a < b;

}

int map (int a[], int size, int (*f)(dint,

int)) {
int i , temp;
temp = a[@];

for (i=1; i < size; i++)
if ( f(temp, a[i])) temp = a[i];

return temp;

14



[Tivakag AsikTwVv o€ 2uvaptnon - ApXIKOTToinan

#include <stdio.h>

double one( double );
double two( double );
main ( ) {
double (*f[2])(double) = {one, two} ;
double x = 3.47, y;
int 1 ;
do {
printf("select function:\t");
scanf("%d", &i);
y = (*f[1-1])( x) ;
printf("result %g\n", y);
} while (1) ;
}
double one(double x) { return (x + 1.0) ; }
double two(double x ) { return (x + 2.0) ; }

15




NioTa

Listelement ¢ = { "Giannis", 5, NULL};

2TaTIKA ONAwaonN

Auvapikry dnAwaon oToixgiou TnNG Aiotag

Listelement *element ptr;

element ptr = (Listelement *) malloc ( sizeof (Listelement));

strcpy((*element _ptr).name, "Ntina");
(*element ptr).age = 9;
(*element ptr).next = NULL;

AANOG OUPBOMNICUOG, EVOEIKTIKA:

element_ptr->name avti (*element ptr).name

Listelement *element ptr;

element ptr = (Listelement *) malloc ( sizeof (Listelement));

strcpy(element _ptr->name,"Ntina");
element ptr->age = 9;
element ptr->next = NULL;

16




[Mapadeiyua

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#define L 30
struct listelement {
char name[L];
int age;
struct listelement *next;
¥
typedef struct listelement Listelement;
typedef Listelement * Listelement_ptr;
int main(int argc, char *argv[]) {
/* Initialize */
Listelement_ptr iterator=NULL, element_ptr, previous_ptr, first_ptr; /* create elements and put them to list*/
element_ptr = (Listelement_ptr) malloc ( sizeof (Listelement));
strcpy(element_ptr->name, "Ntina");
element_ptr -> age = 9;
element_ptr -> next = NULL;
first_ptr = element_ptr;
previous_ptr = element_ptr;
element_ptr = (Listelement_ptr) malloc ( sizeof (Listelement));
strcpy(element_ptr->name, "Giannis");
element_ptr -> age =6 ;
previous_ptr -> next = element_ptr;
/* Access elements */
for (iterator = first_ptr; iterator != NULL ; iterator = iterator->next) {
printf( "name: %s\n", iterator->name);
printf("age: %d\n", iterator->age);
}

return 0;

17



mytypes.h

#define L 30
struct listelement {

char namelL];

Int age;

struct listelement *next;
I3
typedef struct listelement Listelement;
typedef Listelement * Listelement_ptr;
typedef Listelement * List;

18



TuTtrol Aiotac oto mytypes.h

e Listelement
- Xtolxelo Aiotac (struct listelement)

e Listelement ptr

- AgilKTNnNC o€ otolxeio Alotag. 1610 peE
e struct listelement *
e Listelement *

e List
- Ae1KTNC o€ otolXelo Alotac

— MetaBAnTEC autou tou tumou deiyvouv
e 2TO MPWTO OTO1LXE10 TNC Alotac N
e Exouv tnv tiun NULL (kevn Aiota).

19



Anuloupyia oToIXEIOU

#include <string.h>
#include <stdlib.h>
#include "mytypes.h"

Listelement_ptr createnewelement(char word[], int number) {
Listelement_ptr newelement_ptr;

newelement_ptr = (Listelement_ptr) malloc ( sizeof (Listelement));
strcpy(newelement_ptr->name, word);

newelement_ptr -> age = number;

newelement ptr -> next = NULL;

return newelement_ptr;

20



AlaTpEXEl OAA TA OTOIXEIO TNC AIOTAC

#include <stdio.h>
#include "mytypes.h"

void reportlist(List const alist) {
Listelement ptr iterator= alist;
for (; iterator != NULL ; iterator = iterator->next)
{
printf( "name: %s\n", iterator->name);
printf("age: %d\n", iterator->age);




Anuloupyia oToIXEIOU

Listelement ptr iterator = alist;

(*iterator).next

AdoU To iterator yivel

NULL, o Bpoxog
TepUaTileTal.

alist . ExeL Slatpegel ONA ta ot
olxeia tng Alotac.

iterator = alist iterator=NULL

for (; iterator != NULL ; iterator = iterator->next)
22



[TpooBnKn oToIXEIOU

oTO TEAOC AioTAC

#include <stdio.h> Napapetpog Seiktng o€ Aiota ) SUTAOG deiktng o€
#include "mytypes.h" OTOLXELO

void addtolist (List *1ist, Listelement ptr elem ptr ) {
Listelement_ptr iterator = *list;
if (*list==NULL) /* handle empty list*/
*1list = elem ptr;

else { /* if not empty, move to last element list*/
for (; iterator->next != NULL; iterator = iterator->next);
/* append element to list */
iterator->next = elem ptr;

Otav ByeL and to Ppoxo, o iterator deixvel oto teAevutaio otolkeio 23



iterator->next

Listelement ptr iterator = *1list;

iterator->next

A

AdoU To
tvet NULL, o Bpoxoc¢
TeppatileTal.

To iterator deixvel oto
TeAevtaio otouyeio.

iterator = *1ist iterator->next=NULL

for (; iterator->next != NULL ; iterator = iterator->next)

24



[Tapadelyua xprnonc cuvaptTNoEwy

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include "mytypes.h”

Listelement_ptr createnewelement(char *, int);
Listelement_ptr findelementbyname(List, char []);
void reportlist( List const);

void addtolist(List *, Listelement_ptr);

void deleteelement(List *, Listelement_ptr);

int main(int argc, char *argv(]) {

}

/* Initialize */
Listelement_ptr iterator=NULL, element_ptr, previous_ptr;
List nameslist = NULL;
char namel[50];
/* create elements and put them to list*/
element_ptr = createnewelement("Ntina", 10);
addtolist (&nameslist, element_ptr);
element_ptr = createnewelement("Giannis", 5);
addtolist( &nameslist, element_ptr);
element_ptr = createnewelement("Maria", 7);
addtolist( &nameslist, element_ptr);
reportlist(nameslist);
/* find, delete, report */
do {
printf("name: ");
scanf("%s", name);
element_ptr = findelementbyname(nameslist, name);
if (element_ptr) {
printf("found it. data: %d\n", element_ptr->age);
deleteelement(&nameslist, element_ptr);
reportlist(nameslist);

}
} while (nameslist!=NULL) ;

return O;

25



NiOTa WC TTAPAPETPOC PE avapopa

void addtolist (List *, Listelement_ptr );

H nameslist ammroBnkevetal otn 8<éon 22FE48.
H 1ipyR Tng nameslist aAAadel yeta TNV KARon 1N addtolist.

(ox1 n Beon Tng!)

Tutro¢ TG nameslist: List Tutro¢ tn¢ 6€on¢ tnc: List *

TwEG v

EKTEAEON TNG addtolist%

TIUEG ™V
eKTEAEON TNC addt

List nameslist = NULL;
Listelement_ptr element_ptr;

oIist;f

# ° C:\Program Files {(x86)\Dev-Cpp\ConsolePaus

nameslist: 0

&nameslist: 22FE4LS
elementptr:  2F/BBA

Press any key to continue

nameslist: 2F 1BB0O
&nameslist: 22FE4LS
element ptr: 2F /BBO

< —
Press any key to continue

element_ptr = createnewelement("Ntina", 10);
addtolist (&nameslist, element_ptr);

26



NiOTa WC TTAPAPETPOC PE avapopa
©€on tng namelist ( A &nameslist) T tng namelist

22FE4S

# ° C:\Program Files (x86)\Dev-Cpp\ConsolePaus

nameslist: §)

&nameslist: 22FELS

Npwv tnv kKAfon t¢ addtolist element_ptr: 2F 7BBO
Press any key to continue

nameslist: 2F /BB
&nameslist: 22FELS

, , ) element ptr: 2F 7BB0O
Meta tnv kKAnon tng addtolist Press any key to continue

27



Alaypagn oTolxeiou

[MapAueTPOG: OEIKTNG O€ AioTa N

#include <stdio.h> SITTAGC BEIKTNG O€ OTOIXEIO AioTAC
#include <stdlib.h>

#include "mytypes.h"

int deleteelement(List *alist, Listelement ptr element) {
Listelement _ptr iterator = *alist, todelete ptr;
if (element == NULL || *alist == NULL)
return -1 ;
if (element== *alist) { /* if required, delete first element */
*alist = element->next ;

free(element);

}

else { /* find the element before the one to be deleted */
for(; iterator->next != element; iterator = iterator->next) ;
iterator->next = element->next;
free(element);

}

return O; 28



Alaypagn Je TTPOBAEWYN TO OTOIXEIO VO PNV
UTTAPXEI OTN AioTO

#include <stdio.h>

#include <stdlib.h>

#include "mytypes.h"

int deleteelement(List *alist, Listelement ptr todelete ptr) {
Listelement_ptr iterator = *alist;
if (todelete ptr == NULL || *alist == NULL)

return -1 ;

if (todelete ptr == *alist) {
*alist = todelete ptr->next ;
free(todelete ptr);

}

Ooo deixvelg o€ aToIXEiO TNG AioTaG
(iterator!=NULL) KAI

TO ETTOUEVO OTOIXEIO DEV €ival TO TTPOG diaypadn
(iterator->next != todelete_ptr), THyaive
OTO ETTOUEVO OTOIXEIO

else {
for(; iterator != NULL && iterator->next != todelete ptr ;
iterator = iterator->next) ;
if (iterator!=NULL) {
iterator->next = todelete_ptr->next;
free(todelete ptr);}

else { ) o AV LETG TO BPOXO TO iterator BeiXVeEl OE
printf(“element not in list"); oToixeio (I=NULL), auTé gival To aKpIBWS
;etur-n -1 TTPONYOUMEVO aTTO TO TTPOC dlaypaPr.
}
return 9O; 29



Alaypagn Je TTPOBAEWYN TO OTOIXEIO VO PNV
UTTAPXEI OTN AioTO

#include <stdio.h>

#include <stdlib.h>

#include "mytypes.h"

int deleteelement(List *alist, Listelement ptr todelete ptr) {
Listelement_ptr iterator = *alist;

if (todelete ptr == NULL || *alist == NULL)
return -1 ;
if (todelete ptr == *alist) { /* if required, delete first element*/
*alist = todelete_ptr->next ; MpWwTa XPNOIUOTIOIW To todelete ptr
fr‘ee(todelete_ptr‘); Metd ammodeopeleral e free

}
else { /* find the element before the one to be deleted or
continue until no more elements in list */
for(; iterator != NULL && iterator->next != todelete ptr ;
iterator = iterator->next)/;

if (iterator!=NULL) {
iterator->next = todelete ptr->next;
free(todelete ptr);}

else {

printf("element not in list");
return -1;

}

Ti Ba yivel av ypayoupue
iterator->next!=todelete ptr && iterator !=NULL
avTi yIa

iterator!=NULL && iterator->next!=todelete_ptr

}

return 0;

} 30



XpNnolya onueia oe ouvapTNOEIC
ETTECEQPYATIAC AiIOTOC

 H AioTO WG TTAPAPETPOC
— AvagepouaoTe o€ AioTa e Tn d1EUBUVON TOU TTPWTO
U OTOIXEIOU

— Mepikéc auvapTtroeic aAAalouv Tn d1euBuvon Tou T
PWTOU OToIXEioU (TTPOCBETOUY, dlaypagouy, ...)

— AAAEC OxI (ekTUTTWON, KATANETPNON, avalntnon...)
* [1pwTa XpPNOIUOTTOIW, META DIAYPAPW
* Bpiokw Kal KAAUTITW EIOIKEC TTEPITITWOEIG

— EvOeIKTIKG: adela AioTa, TTPWTO OTOIXEIO, KEVO OTOIX
€i0 WG €i0000¢

31



AvadopouIkn avalntnon o€ AioTa

#include <string.h>
#include "mytypes.h"

Listelement_ptr recfind(List alist, char name[]) {
if (alist == NULL)
return NULL;

else
if (!strcmp(alist->name, name))
return alist;
else
return recfind(alist->next, name);
}

32



Xpnon apxeiwv

#include <string.h>
#include "mytypes.h"

Listelement_ptr recfind(List alist, char name[]) {
if (alist == NULL)
return NULL;

else
if (!strcmp(alist->name, name))
return alist;
else
return recfind(alist->next, name);
}

33



Xpnon apxeiwv

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

main ( ) {
int i;

int num;
FILE *data ;

if ((data = fopen ("dataout.txt", "wt") )==NULL) {
printf("Cannot create file.\n");
exit(1);
¥
for (i =90; i< 10 ; i++)
fprintf (data, "number i: %d\n", i);
fclose(data);

if((data = fopen ("numbers.txt", "rt"))==NULL) {
printf("Cannot read from file.\n");
exit(1);
¥

while (fscanf(data, "%d", &num)!=EOF)
printf("%d ", num);

fclose(data);

34



Xpnon apxeiwv

int main(int argc, char *argv[])
{

int n;

FILE * pFile;

char buffer [27];

pFile = fopen ("test.txt","w+");

for ( n="A"' ; n<='Z' ; n++)
fputc ( n, pFile);

rewind (pFile);

fread (buffer,1,26,pFile);
fclose (pFile);
buffer[26]="\0";

puts (buffer);

system("PAUSE");
return 0;



fwrite()

size_t fwrite ( const void * ptr, size_t size, size_t count, FILE *stream );

« [pd@el TTEPIOXN MVAMNG OTN por) stream
* [lapdueTpol
— ptr AgiKTNG O€ TTivaKa OTOIXEIWV TTPOG Eyypa®n.
— size péyebog kaBe oToixeiou o€ bytes
— count TTARB0¢ oToIxEiwv KaBéva peyEBoucg size bytes.
— stream Aciktng o€ FILE

36



Xpnon apxeiwv

size_t fread ( void * ptr, size t size, size t count, FILE * stream );

« [lapaueTpol

Ptr Aciktng o€ PTTAOK pvAUNG EAAXIOTOU pEYEBOUC (size*count)

bytes.

Size MéyeBocg o€ bytes KGBe oToIXEIOU TTPOC AVAYVWON,.
Count NARGoc¢ oToixeiwv kKaBéva peyEBouc size bytes.
Stream Aciktng o€ FILE

37



Xpnon apxeiwv

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

typedef struct data{
int a;
char name[10];
} Data;

int main(int argc, char *argv[]) {

Data mydata[] = {{5, "red"}, {10, "black"}, {11,"yellow"}};
Data mycopy[10];

FILE *testio;

int i;

testio = fopen ("mydata.bin", "wb");
fwrite (mydata, sizeof (Data), 3, testio);
fclose(testio);

testio = fopen ("mydata.bin", "rb");
fread(mycopy, sizeof (Data), 3, testio);
fclose(testio);

for (i=0;i<3;i++)
printf("value: %d\nname: %s\n", mycopy[i].a, mycopy[i].name);
return 0;

}



Xpnon apxeiwv
int fseek ( FILE * stream, long int offset, int origin );

MapaueTpol
— Aciktng oe FILE .
— Offset TANB0C¢ bytes yia TpdoBeon oTo origin.
— Origin TpE€xouca B€on oTnv oTroia TTPoCTiBeTal TO Offset.
— Mrropei va €ival pia atro TIC OTaBEPEG:
« SEEK_SET Apxn apxeiou
« SEEK CUR Tpéxouoa B€on
« SEEK_END TéAo¢ apyeiou

39



Xpnon apxeiwv

typedef struct data{
int a;
char name[10];
} Data;

int main(int argc, char *argv[])
{
FILE * testio;

long filesize;

Data * mycopy;

size_t result;

int numberofelems;

int i;

testio = fopen ( "mydata.bin" , "rb" );
if (testio == NULL)

printf("failed to open\n");
else

printf("stream open\n");

fseek (testio, © , SEEK_END);
filesize = ftell (testio);
rewind (testio);

mycopy = (Data *) malloc (sizeof (char)*filesize);
result = fread (mycopy,1,filesize,testio);
if (result != filesize) {fputs ("Reading error",stderr);
exit (3);}

fclose (testio);

numberofelems=(filesize)/(sizeof(Data));
printf("Data elements read: %d\n", numberofelems);

for (i=0;i<numberofelems;i++)
printf("value: %d\nname: %s\n", mycopy[i].a,
mycopy[i].name);

free (mycopy);

system("PAUSE");
return 0O;

40



2.T0ieC - stacks

« Agitoupyieg push/pop

Top_ptr

41
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Xpnon apxeiwv

int main()

#tinclude <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 );

{

}

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 0;

42



Xpnon apxeiwv

/* 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 1= 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 1= 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;



Oupecg - Queues

« Agitoupyieg enqueue/dequeue

headptr

tailptr
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#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" );
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case 2:
int main() if ( !isEmpty( headPtr ) ) {
{ item = dequeue( &headPtr, &tailPtr );

QueueNodePtr headPtr = NULL, printf( "%c has been dequeued.\n", item );

tailPtr = NULL; }
int choice;
char item; printQueue( headPtr );
break;
instructions(); default:

printf( "? " );

printf( "Invalid choice.\n\n" );
scanf( "%d", &choice );

instructions();
break;
while ( choice != 3 ) { }
switch( choice ) {
case 1: printf( "? " );
printf( "Enter a character: " ); scanf( "%d", &choice );
scanf( "\n%c", &item ); }
enqueue( &headPtr, &tailPtr, itegshintf( "End of run.\n" );
printQueue( headPtr ); return 0;
break; }
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void enqueue( QueueNodePtr *headPtr, QueueNodePtr *tailPtr,
char value )

{

QueueNodePtr newPtr;

newPtr = malloc( sizeof( QueueNode ) );

if ( newPtr 1= NULL ){
newPtr->data = value;
newPtr->nextPtr = NULL;

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

else
( *tailPtr )->nextPtr = newPtr;

*tailPtr = newPtr;
}
else
printf( "%c not inserted. No memory available.\n",
value );

char dequeue( QueueNodePtr *headPtr, QueueNodePtr *tailPtr )
{

char value;
QueueNodePtr tempPtr;

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

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

free( tempPtr );
return value;

}

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" );

}
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Auadika Agvopa

* [1paKTIKEC AVADPOMIKEC CUVAPTAOTEIC
— YIO KATAOKEUN TOU duadikou OEVOPOU Kal
— yia avalntnon
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Auadika Agvopa

* ['pappikin duadikn avadnTnon o€ TTivaka
— Bpeg av uttapxel 10 5

G O TTivaKag
TAZIVOUNUEVO TTIVAKQ;

« [lpétTel va gival Tacivoun
* lNwg TpooBiTw aToIXEia
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Auadika Agvopa

Katd Tnv Kataokeun Tou OEvOPOU TOTTOBETOUME KOUBOUG
o€ B£on KATAAANAN.
To OEVOPO PTTOPEI VA ETTEKTABEI OTTOIAONTTOTE OTIYUN
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Auadika Agvopa

* [lapadeiypa: 11,2,5,19,7,15,4
« Kavovag: ApioTepa ol JIKPOTEPOI, OECIA OI HEYOAAUTEPOI
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Auadika Agvopa

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

struct treeNode {
struct treeNode *leftPtr;
int data;
struct treeNode *rightPtr;

s

typedef struct treeNode TreeNode;
typedef TreeNode *TreeNodePtr;

void insertNode( TreeNodePtr *, int );
void inOrder( TreeNodePtr );

void preOrder( TreeNodePtr );

void postOrder( TreeNodePtr );

53



Auadika Agvopa

int main()

{

int i, item;
TreeNodePtr rootPtr = NULL;

srand( time( NULL ) );

/* insert random values between 1 and 15 in the tree */
printf( "The numbers being placed in the tree are:\n" );

for (1 =1; i<=10; i++ ) {
item = rand() % 15;
printf( "%3d", item );
insertNode( &rootPtr, item );

}

/* traverse the tree preOrder */
printf( "\n\nThe preOrder traversal is:\n" );
preOrder( rootPtr );

/* traverse the tree inOrder */
printf( "\n\nThe inOrder traversal is:\n" );
inOrder( rootPtr );

/* traverse the tree postOrder */
printf( "\n\nThe postOrder traversal is:\n" );
postOrder( rootPtr );

return 0;
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TotrobeTnon

Keviy B€on;
— Av val, ouvédeoe ToV KOUPBO Kal TEAOC.
— Av 0oy,
* Av n Ty TTou BEAW va TOTTOBETACW Eival JIKPOTEPN ATTO
TNV TPEXOUOCQ, TOTTOBETNOE apIoTEPA
« Av gival geyaAuTtepn, TOTTO0BETNOE DECIA
* Av gival ion, n TP UTTapxEl 01O OEVOPO, TEAOG.
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void insertNode( TreeNodePtr *treePtr, int value )

{
if ( *treePtr == NULL ) { /* *treePtr is NULL */

*treePtr = malloc( sizeof(TreeNode) );

if ( *treePtr != NULL ) {
( *treePtr )->data = value;
( *treePtr )->leftPtr = NULL;
( *treePtr )->rightPtr = NULL;
¥
else
printf( "%d not inserted. No memory available.\n",
value );
¥
else

if ( value < ( *treePtr )->data )

insertNode( &( ( *treePtr )->leftPtr ), value );
else if ( value > ( *treePtr )->data )

insertNode( &( ( *treePtr )->rightPtr ), value );
else

printf( "dup" );
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void inOrder( TreeNodePtr treePtr )

{
if ( treePtr != NULL ) {

inOrder( treePtr->leftPtr );
printf( "%3d", treePtr->data );

inOrder( treePtr->rightPtr );

Y



Auadika Agvopa

void preOrder( TreeNodePtr treePtr )

{
if ( treePtr != NULL ) {
printf( "%3d", treePtr->data );
preOrder( treePtr->leftPtr );
preOrder( treePtr->rightPtr );
}
}
void postOrder( TreeNodePtr treePtr )
{
if ( treePtr != NULL ) {
postOrder( treePtr->leftPtr );
postOrder( treePtr->rightPtr );
printf( "%3d", treePtr->data );
}
}
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* Copyright MNMavemoTiuio MNMatpwv,
[TaAloupac BaaoiAelog , Aepuatac Euayyehog
«Ap¥xEc NpoypappaTiouou ».
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https://eclass.upatras.gr/modules/
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