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Xpnuotodotnon
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AvartTuen

To mapov ekmALOEUTIKO UALKO avantuxbnke oto
TUA MO HAektpoAoywv  Mnxavikwv KoL
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2. KOTTOC

2.TOXOGC TNG TTAPOAKATW EVOTNTAG €ival . €l0aywyn O¢€
BACIKEC APXEC KAl EVVOIEC  TwV ApXwvV [NpoypapuuarTi
ouoU.



AvVOOpOUIKOTNTA



YTroAoylopocg NapayovTikou

31=1x2x3=6

n'=n(n-1)!
0!=1

AvVAdPONIKOC TUTTOC




Avadpouikotnta otn C

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

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

int f(int n) {
int temp;
if (n==0)
temp =1 ;
else
temp = n * f(n - 1);
return temp;

}

Xpelaletar guvenkn
TEQUATIOHOU.

H ouvaptnon f( ) kaAei
TOV €QUTO TNC OTOV
0pPIoUO TNC.



AUon Xwpic avadpouikoTnTd

int f(int n) { int f(int n) {
int temp = 1 , i; int temp = 1 , i;
for (i=1;i<=n;i++) for(i=1;i<=n;temp*=(i++));

temp *= 1i;
return temp;
return temp; }

¥
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[Tapadeiyua

Na ypagei ouvAdptnon TTou va JETPA TO TTARB0C
EMPAVIOEWV EVOC XAPOAKTHPA C O€ EVa
aAQapIOUNTIKO
* Av uttapxel aApapIiOuNTIKO:

— O ap1iBudc Twv ¢ oTOo AAPAPIBUNTIKO Eival

* AV O TIPWTOG XOPAKTAPAG givai ¢, gival 1 + 0 apIBuog Twv C
TTOU UTTAPXOUV OTO UTTOAOITTO cx)\cpaplepr]TlKo

¢ AV O TTPWTOG XOPAKTNPAG OV €ival ¢, gival MOVOo 0 apIBuog
TWV C TTOU UTTAPXOUV OTO UTTOAOITTO a)\cpaplepr]TlKé.

* T[loia gival n ouvenkn TEPUATIONOU;
* Tionuaivel utTTOAOITTO AAPAPIBUNTIKO;
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FFD3: apyxn aA@apibuntikou "dvark”

FFD2: apxry aAgapiBuntikou "rdvark”

FFD1: apxry aAgapiBuntikou "ardvark”

FFDO: apxi aAgapiBuntikou "aardvark”
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AvaOpouIK UAOTTOINON ouvapTNONG

av Ogv gival 10 TEAOC TOU aAQaPIBUNTIKOU

int countchar(char *s,—char c) {

if ( s[0] != '\o 4-)/ TOTE AV O TIPWTOG XAPOUKTAPUS Eival C

if (s[0@] == c)

return l+countchar(++s,.C) ;| 1o amorieoua eivai 1 +60a ¢ umapyou
else vV 070 UTTOAOITTO AAQAPIBUNTIKS

return countchar(++s, c);

aAIWC TO atroTéAeoua gival povo 6ca 'a’
else « > " "

UTTAPXOoUV 01O UTTOAOITTO AQapPIBUNTIKS

return 0o;

av givan 1o TEAOC ToU aAQapIBUNTIKOU, dev UTTAPXOUV C, Apa eTTIOTPEPE! O 13




YAoTtroinon e TOV TEAEOTH ?

int countchar(char *s, char c) {
if (s[9])
return(s[0@]==c)?1l+countchar(++s,c):countchar(++s,c);
else
return 0;

¥

Xphon teheath) ? : avri yia if else
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AAAN 1000UVauN UAoTToinON
(Xwpic eowTePIKO if else)

int countchar(char *s, char c) {
if (s[9])
return ((s[@] == c¢) +countchar(++s, c)) ;
else
return 0;
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AvTikataoTaon Tou if else pe TeAeotn ? :

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

¥

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

¥
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Eival auto avadpoun;

#include <stdio.h>

int max(int, int);

int main ( ) {
int a=1, b=2, c= 3, d;
d = max(a, max(a, b));
printf("%d", d);
return 0o;

¥
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Opiopata ypappnc evioAnc otn C

int main (int argc, char *arg[ ]) {
int 1i;

for (i =0; 1 < argc ; i++)
printf ("argument %i: %s\n", i, arg[i]) ;

return 0;

¥
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2.TATIKI ONAwon

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

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;
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#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 O;

20



mytypes.h

#define L 30
struct listelement {

char name[L];

int age;

struct listelement *next;
}s5
typedef struct listelement Listelement;
typedef Listelement * Listelement ptr;
typedef Listelement * List;

21



TuTtrol Aiotac oto mytypes.h

e Listelement
- Xtolxeio Alotac (struct listelement)

e Listelement ptr

- Ag1KTNC o€ otoilxeio Alotac. 1610 pE
e struct listelement *
e Listelement *

e List
- Age1KTNCG 0 oTtolXelo Alotac

— MetaBAnNTEC autou Ttou Tumou deiyvouv
e 2TO MPWTO OTO1XE10 TNC Alotac N
e Exouv tnv tiun NULL (kevnl Aiota).
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Anuioupyia 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;

23



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);




AlaTpEXEl OAA TA OTOIXEIO TNC AIOTAC

Listelement ptr iterator = alist;

(*iterator).next

AdoU To iterator yivel
NULL, o Bpoxog

TeppatileTal.
alist ExeL Statpéel ONA ta ot
olxela tn¢ Alotac.
iterator = alist iterator=NULL
for (; iterator != NULL ; iterator = iterator->next)

25



[TpoocONnKN oToIXEiou 0TO TEAOC AiOTOC

»
L

#include <stdio.h> Mapapuetpog deiktng og Alota ) dutAog deiktng o€
#include "mytypes.h" otolxeio

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 26



Listelement ptr iterator = *1list;

AdoU to iterator->next
yivet NULL, o Bpoxoc¢
TEpUATL(ETAL.

*1ist : ,
To iterator deixvel oto
TeAevtaio otouyeio.

iterator = *1ist iterator->next=NULL

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

27



[Tapadelyua xpronc cuvapTNoEwy

#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 name[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 0;

}
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NIOTA WC TTAPAMETPOC UE avaPopd
void addtolist (List *, Listelement ptr );

List nameslist = NULL;

Listelement ptr = element ptr;
element _ptr = createnewelement("Ntina", 10);
addtolist (&nameslist, element ptr);

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

Twég piv TV % Qamesligt: g2FE&8

) e UVOIEEL S Jonameslist:
EKTEAC YV OB element ptr: 2F /BBO
Press any key to continue

Tuéc ™V [::;ﬁ> nameslist: 2F 7BBO
ektéheon tn¢ addtolist &nameslist: 22FELS
element ptr: 2F /BBO
Press any keyto continue

« Hnameslist ammoBnkeuveTal otn B€on 22FE48.
 H 1y TnG nameslist aAAAGdel ueTa TNV KANoN TNG addtolist.
(6x1 n B¢on Tng!)
« TUTOC TNC nameslist: List Tutmro¢ TN Béonc Tn¢G: List * 29




©€on tng namelist ( A &nameslist)

22FE4S

Mpv TNV KAnon tn¢ addtolist

Meta tnv kKAfon tnc addtolist

T tng namelist

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

nameslist: §)

&nameslist: 22FELS
element ptr: 2F /BBO

Press any key to continue

nameslist: 2F 71BBO

&nameslist: 22FELS
element ptr: 2F /BBO

Press any key to continue




Alaypagn oTolxeiou

[MapAueTPOG: OEIKTNG O€ AioTa N

#include <stdio.h> y ’ , ,
#include <stdlib.hs OITTAGC dEIKTNG O€ OTOoIXEIO AioTAG

#include "mytypes.h"

int deleteelement(List *alisTt, stelement_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 0O;

31



Alaypa@n ye TTPORAEYN TO OTOIXEIO VA PNV UTTAPXEI OTN

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

ANioTa

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);

}

else {

Ooo d¢eixvelg o€ agToixeio TNG AioTag (iterator!=NULL) KAI
TO ETTOUEVO OTOIXEIO DEV Eival TO TTPOC dIAYPAPN
(iterator->next != todelete_ptr), Tyaive 01O ETTOPEVO OTOIXEIO

for(; iterator != NULL && iterator->next != todelete ptr ;

iterator = iterator->next) ;

if (iterator!=NULL) {

iterator->next = todelete_ptr->next;

free(todelete_ptr);} Av PETA TO BPOXO TO iterator OEiXVEl

else {

printf("element not in list");

return -1;

}
}

return O;

}

o€ aToixeio (1=NULL), auTto €ival To
QKPIBWGS TTPONYOUHEVO ATTO TO TTPOG
dlaypan.

32



Alaypa@n Je TTPOPAEYN TO OTOIXEIO VA UNV
UTTAPXEl OTN AioTa

#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 ; , ,
free(todelete ptr); MpwTta xpnoiyotroiw To todelete ptr
} MeTd atrodeopeueTal ue free

else { /* find the element before the one to be leted—w

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;
}
}
return 0;

T1 Ba yivel av ypAywouue
iterator->next!=todelete ptr && iterator !=NULL
avTi yIa

iterator!=NULL && iterator->next!=todelete ptr




XpNoluya onueia oe CUVAPTNOEIC ETTECEPYATIAC
ANioTOC

 H AioTO WG TTAPAMETPOC
— AvagepouaoTe o€ AioTa e Tn d1eUBUVON TOU TTPWTOU
OTOIXEiOU
— MepikéC ouvapTnoeic aAAalouv Tn dleuBuvon Tou TTPW
TOU OTOIXEioU (TTPOCBETOUY, diaypagouy, ...)

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

— EvOeIKTIKG: adela AioTa, TTPWTO OTOIXEIO, KEVO OTOIXEIO
WG £i0000¢
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Avadpouikn 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);
}

35



Xpnon apxeiwv

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

int main ( ) {
int i;

int num;

FILE *data ;

if ((data = fopen ("dataout.txt", "wt") )==NULL) {
printf("Cannot create file.\n");
exit(1);
}
for (i =0; i< 10 ; i++)
fprintf (data, "number i: %d\n", 1i);
fclose(data);

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

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

fclose(data);

36



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;

37



fwrite ()

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

* [pagel meEPIOXN MVAMNG OTN pon stream
* [lapaueTpol
— ptr AgiKTNG O€ TTiVOKO OTOIXEIWV TTPOG EYYPOAPN.
— size pEyeBoOC KABE aToIXEiOU O€ bytes
— count TTARB0o¢ oToIxEiwv KaBéva peyEBoucg size bytes.
— stream Aciktng o¢ FILE

38



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

* [lapaueTpol
— Ptr Aciktng o€ PTTAOK PVAMNG EAAXIOTOU peyEBoUC
(size*count) bytes.
— Size MgeyeBocg o€ bytes kGBe oToixgiou TTPOC avayvw
on.
— Count NAnRBoc¢ oToixeiwv KaBeva peyeBoug
Size bytes.

— Stream Aciktng o€ FIL

39



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;

}

40



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

MapaueTpol
— Aciktng ot FILE.
— Offset TTA60C¢ bytes yia TTpdcOecn oto origin.
— Origin Tp€xouca B6€an oTnv oTroia TTPoaTiBeTal TO offset.
— Mrtropei va gival pjia atrd TIC oTaBEPEC:
« SEEK_SET Apxn apxeiou
« SEEK CUR Tpéxouoa B€on
« SEEK_END TéMNoc¢ apyeiou
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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 = read(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 9;
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Ovopa ouvapTtnong

* O1 TTapeVOETEIC WG TEAEOTNC
— ANAWON/TTPOTUTTIO CUVAPTNONG
int f (int ),
— KAnon ocuvaptnong
int a ;
a =f(5) ;
« To ovoua ouvapTtnong yovo Tou = dleubuvon
e Mtropw va dnAWow OXETIKI METABANTA
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AEIKTNC O€ guvapTnOoNn

[* dAwaon d¢€ikTn o€ aképaio */
int *intptr;

[* dNAwon d¢gikTn o€ ouvapTtnon */
int (*)() ;

[* TTPOTUTTO OUVAPTNONG TTOU ETTIOTPE
@€l O€ikTn o€ aképailo */
int *f();

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

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

f = function1;
else

f= function2;
(*H)0);
}

44




[Tivakac AgIKTwY O€ 2uvapTnon

#include <stdio.h>

double one( double );
double two( double );
main ( ) {

double (*f[2])(double);
double x = 3.47, vy;

int i ;
f[@] = one ;
f[1] = two ;
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) ; }

49




[Tivakag AsikTwv o€ 2Zuvaptnon - ApXIKoTroinon

#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) ; }




2.T0if3eC - stacks

Top_ptr

« Agiroupyieg push/pop
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[Mapadeiyua

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

struct stackNode {/* self-referential structure */
int data;
struct stackNode *nextPtr;

1

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 9;
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[* 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;



OupEc - queues

headptr

« A&IToupyiec enqueue/dequeue
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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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int main() case 2:

{

if ( 'isEmpty( headPtr ) ) {
item = dequeue( &headPtr, &tailPtr );
printf( "%c has been dequeued.\n", item );

QueueNodePtr headPtr = NULL,
tailPtr = NULL;
int choice;

char item; }

instructions(); printQueue( headPtr );
printf( "? " ); break;

scanf( "%d", &choice ); default:

printf( "Invalid choice.\n\n" );
instructions();
break;

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

}

printf( "? " );

item); scanf( "%d", &choice );
printQueue( headPtr ); }
break; printf( "End of run.\n" );
return 0;
}
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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 1= NULL ) {
printf( "%c -->", currentPtr->data );
currentPtr = currentPtr->nextPtr;

}

printf( "NULL\n\n" );

}
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Auadika Agvopa

* [1paKTIKEC avAdPOMIKEC CUVAPTAOEIC
— Y10 KATAOKEUN TOU duadIkoU OEVOPOU Kal
— yia avalntnon

55



Auadika Agvopa

e [pappikn duadikr avalntnon o€ TTivaka
— Bpeg av uttapxel 1o 5

G O TTivaKag
TOCIVOUNMEVO TTIVAKQ;

« [lpétTel va gival Tacivoun
* lNwg TpooBETw aToIXEIa
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Auadika Agvopa

« Katd 1NV Karaokeur) Tou OEvVOPOU TOTTOBETOUE KOMPBOUG
o€ B€on KATAAANAN.
e To OEVOPO PTTOPEI VO ETTEKTABDEI OTTOIAONTTOTE OTIYUN

Y



Auadika Agvopa

 [lapadeiyua: 11,2,5,19,7,15,4
« Kavovag: ApioTepa ol JIKPOTEPOI, OECIA OI HEYOAUTEPOI
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#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 );
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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 0y,
* Av n iy TTou BEAW va TOTTOBETACW Eival JIKPOTEPN ATTO TNV
TPEXOUOQ, TOTTOBETNOE apIoTEPA
« Av gival gyeyaAuTepn, TOTTOBETNOE DECIA
« Av gival ion, N TIPN UTTapXEl 0TO 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;

NN NN

}

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 );
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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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