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#include
#include
#include
#include

<stdio.h>
<stdlib.h>
<string.h>

Alaxeipion e

Listelement_ptr createnewelement(char *, int);

Listelement_ptr findelementbyname(List, char []); yd

void reportlist( List const); O-UVGpTr]()-glg
void addtolist(List *, Listelement_ptr);

int deleteelement(List *, Listelement_ptr);

int main(void) {

}

return 0;

/* 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);
if (deleteelement(&nameslist, element ptr) == 0)
printf("...deleted.\n");
reportlist(nameslist);

}
} while (nameslist!=NULL) ;



Listelement ptr findelementbyname(List mylist, char name[]) {
Listelement ptr iterator;

for (iterator = mylist; iterator != NULL; iterator = iterator -> next) {
if (strcmp(iterator->name, name)==0 ) return iterator;

}

return NULL;
}s



NioTa WC TTOPAPETPOC JE avapopd

void addtolist (List *, Listelement ptr );

List nameslist = NULL;
Listelement ptr = element ptr;

element_ptr = createnewelement("Ntina", 10);

addtolist (&nameslist, element ptr);
TIuEC NV

EKTEAEON TNG addtolist

TIuEC NV
eKTEAEON TNG addtolist

-

# ' C\Program Files (x86)\Dev-Cpp\ConsclePau

nameslist: 5

&nameslist: 22FELS
element _ptr: ZF /BBO
Press any key to continue

hameslist: ZF IBBO
&nameslist” 22FELS
' ZF /BBO

any key to continue

e H nameslist amoBnkeveral otn B€on 22FE48.
e H miyn NG nameslist aAAaAlsi HETA TNV KANON TNG

addtolist. (Ox1n 6¢on 1ng!)

e TUTtroC TNC nameslist: List Tutro¢ TG B€ong TnG: List *



@¢on Tng namelist (  &nameslist) Tiun TNG namelist

22FE48

o —

#  CM\Program Files (x86\Dev-Cpp\ConsclePaus

] . nameslist: B

[1piv TNV KANON TNG addtolist | ENEITSIRESE 22FELS
element ptr: ZF IBBO
Press any key to continue
nameslist: ZF IBBB

MeTd TNV KAAoN TN¢ addtolist E?Smgﬂigtr %EEE{B‘E

Press any key to continue




Alaypagn oTolIXEiou

Element

Apxn (ovopa)
Element *

NULL

TI yiveTal e TN MV TNV OTTOIA TO OTOIXEIO KATAAAUBAVE;
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i lude <etdio s Alaypan pe TTPOBAEWN TO OTOIXEIO VA

#include <stdlib.h> NNV Uﬂ(’]pxel oTn AioTa
#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);

}
else { | Oo0o0 d¢cixvelg o€ oToIxeio TNG AioTag (iterator!=NULL) KAI

TO ETTOMEVO OTOIXEIO OEV Eival TO TTPOG dIAYPAPH)
(iterator->next != todelete ptr), TTAyaIve OTO ETTOUEVO OTOIXEIO

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

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

else { Av petd 10 BpOXO TO iterator
printf(“element not in list"); Ocixvel o€ oToIxeio (!=NULL), auto
';Et“"" "L gival TO aKPIBWC TTPONYOUHEVO OTTO
} TO TTPOG dIaypPaPr).
return O;




Alaypaen ye TTPOLBAEWN TO
#include <stdio.h> , , ’
#include <stdlib.h> OTOIXEIO va UNV UTTapxel otn AloTa

#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_pFr->next > MpwTa XPNoIpOTIoIW To todelete ptr
}free(todelete_ptr) > MeTd atrodeopeveTal pe free

else { /* find the element before the one to be deleted or
continue until no more elements in 1list */
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 1list");
return -1;
}
} Ti1 Ba yivel av ypAwouue
}’?tmm 0 iterator->next!=todelete ptr && iterator !=NULL

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



XpNolya onueia o€ ouvapTnoEIC
ETTECEPYAOTIAC OIAOUVOEDENEVNC AiIOTOC
(linked list)

e H dlaocuvdedepevn AioTa WC TTAPAUETPOC

AvapepopaoTte o€ AioTa ye Tn 01ELBUVON TOU TTPWTOU
oTOIXEIOU

Mepikeg ouUVaPTATEIG Eival dUVATO va aAAGGOUV TN
d1EUOUVON TOU TTPWTOU OTOIXEIOU (TTPOCOETOUY,
dlaypAagouy, .

AAAEC Oev cx)\)\é((ouv (eKTUTTWON, KATAUETPNON,
avalnrtnon...)
e [lpwTa XpNOIYOTTOIW TA OTOIXEIA, HETA DlAYPAPW
o Bpiokw Kal KAAUTITW EIOIKEC TTEPITITWOEICG

EvOeIKTIKA: adeia AiOTa, TTPWTO OTOIXEIO, KEVO OTOIXEIO
WG €i0000¢



AAANo lNMapadelyua

e [Tapaywyn weudoTuxaiwyv apiOuwy Kal
KaTaxwpenon o€ ammAd OlaouvOEDEPEVN
AioTa TNG TTANPOPOPIaC

e ZnTeiTal 0TN AiOTO QUTH KABE apIBuocC va
KOTaXWPEEITAl JOVO [ia ¢opa.

TTOIOI APIBPOI EUpavioTNKAV KAl
TTOOEC POPEC O KABEVAC.
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#include <stdio.h>
##include <stdlib.h>

struct node {

int num;

int occur;

struct node * next;
} s
typedef struct node Node;
typedef Node * List;

Node *create(int num);
void report(List 1lst);
List update(List 1lst, int n);

int main(void) {
int s ;
int i;
List mylst = NULL;

for (i = @ ; i<10; i++) {
s = ((double) rand() / RAND_MAX ) * 5;
printf("before: %p ", (void *) mylst);
mylst = update(mylst, s);
printf("after: %p\n", (void *) mylst);
}

report(mylst);

return EXIT_SUCCESS ;
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List update (List mylst, int n) {
List temp_list = mylst
Node * iter;

if (mylst == NULL) {
temp_list =
return temp

}

for (iter = temp_list;

if (iter->num==n) {

2.uvapTtnon update
Xwpic by-reference

.
J

create(n);

_list;

iter->next != NULL;
iter = iter -> next) {
if (iter -> num == n) {
(iter -> occur)++;
return temp list;

}

(iter->occur)++;
return temp list;

}

iter->next = create(n);

return temp list;
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Node * create (int n) {
Node * tmp;

tmp = malloc( sizeof (Node));
tmp -> num = n;

tmp -> occur = 1;

tmp -> next = NULL;

return tmp;

void report(List 1st) {
Node * iter;

for (iter = 1lst ; iter != NULL; iter = iter -> next){
printf("%d (%d):", iter->num, iter->occur);

}

return;



AuTtoava@oplikn (self-referential) dopn

I'_'_'_::::::::::::::::"

Element I : r—-—-===-=-=-=== I ::

| : L1

. : I i
Apxi (6voua) | e _ETzzzzzzzz2
Element * e e e e e e o e e e e e e e e e e e = e . -

‘Evac kOuBocg deixvel og KOUPBO idlou TUTTOU (] NULL)

AAANN avayvwon: Kabe kOppog deixvel e MIKpOTEPN AioTa () NULL) 14



Avaopouikn 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);



ATTAOTTOINON KWOIKA

e AcloTToinon autoava@opikng OouNg
e Avadpopikn dlaxeipion AioTacg
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struct node {

int value ;

struct node * next;
¥
typedef struct node Node;
typedef struct node * Node ptr;
typedef struct node * List;

Node_ ptr createnode(int a);
void report(List 1st) ;
void append ( List * list ptr, Node ptr

node_ref);
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#include <stdio.h>

#include <stdlib.h>
#include "mylst.h"

#tdefine N 10

int main(void ) {

int i ;

int temp ;

List mylst = NULL;
Node ptr node_ ref;

srand(9);

for (i=0; i<N; i++) {
temp = rand() % 10 ;
node_ref = createnode(temp);
append( &mylst, node_ref) ;

}
report(mylst);

return EXIT_SUCCESS;
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#include <stdio.h>
#include <stdlib.h>
#include "mylst.h"

Node ptr createnode(int a) {
Node ptr new_node ptr;

new_node_ptr = malloc( sizeof (Node) ) ;
new_node ptr -> value = a;

new_node ptr -> next = NULL;

return new_node ptr;



void report(List 1lst) {
if (lst == NULL) return;

printf("%d ", 1lst -> value);
report ( lst->next);

return ;

lst —| 4

v
N
w
v
N

—> NULL

report: 4 \1,
'8\ report: 2 i 3
‘7\ report: 3 —_,
g report4 —
5 report: NULL

Na BupunBoupe 1o stack, recursion depth limits
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void append ( List * list_ptr, Node_ptr node_ref) {

if ( *list ptr == NULL) {
*list ptr = node_ ref;
return ;

}s
append( &( (*list ptr)->next ), node_ref );

return ;

*1list ptr —| value

(*1list _ptr)->next €ival lvalue

next Bpioketal otn 61evBuvon &((*1list ptr)->next)
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AvadOpOoUIKEC UAOTTOINCEIC



YTToAoyliopocg NapayovTikou

31=1x2x3=6

N
n'=1 [

=1
0l=1

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

AvVAOPOMIKOC TUTTOC
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#include <stdio.h>
int f(int); AvadpouIikOoTNTa
oTn C

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

return ©: Xpelaletar guvenkn
}

/ TEpUATIONOU.
int f(int n) {

int temp; H ouvaptnon f( )

if (n==0) KOAET TOV EQUTO TNC
temp = 1 ; ,
else

OTOV OPITHO TNC.
temp = n * f(n - 1);

return temp;

} 24




AUCON XWpPIg avadpouIKOTNTA

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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r d |v ‘La r k |\0
1+ Q0a UTTAEYouVIgT1o UTTOAOITIO aAQARIBUNTIKO
r d k |\0

UTTAPYOL

V 070 UTTIONOITTO ah@apIBun

\0

TIKO

d V a r k \O
L 0+ 0oajutrdpxouv GTo UTIOAOITTO
\ Vv a r k \O
0+ 10 AOITTa
\ a r |k \0
1+ |10 AoITrd
r 0+ lT(G)\OHT \O
K \0
0+ AoimTd
\O
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Na ypa@ei ouvaptnon TTou va JETPA TO TTANB0C
EMPAVIOEWV EVOC XAPAKTNPA C O€ eva
aAQapIBuUNTIKO

e Av uTTapxel aAQapIBUNTIKO:

O apIOUOC TwV € 0TO OAPAPIOUNTIKO Eival

® av o0 TTPWTOC XapaKTAPAG cival ¢, €ivalr 1+ o
QPIOUOC TWV C TTOU UTTAPXOUV OTO UTTOAOITTO
aA@APIBUNTIKO

® av o TTpWTOC XapakTnpag dev gival ¢, gival Mévo o
QPIBUOC TWV C TTOU UTTAPXOUV OTO UTTOAOITTO
aAPaPIOUNTIKO.

e [lola €ival n ouvlnkn TEPUATIONOU;
e T1 onuUaivel UTTOAOITTO OAPAPIOUNTIKO;
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FFD3: apyn aA@apiBunrikou "dvark"

FFD2: apxny aA@apiBuntikoU "rdvark”

FFD1: apxn aA@apiBuntikou "ardvark”

FFDO: apyr aA@apiBuntikou "aardvark”

28




AvaOpPOUIKN UAOTTOINON._TNC auvAnTNaNC

av dev ival 10 TEAOC TOU AAQapPIBUNTIKOU

int countchar(char *s,char c) {
if (s[e] != " \@% TOTE AV O TIPWTOC XAPAKTAPAC Eival C
if (s[@] == ¢)

return l+countchar(++s,.C) ;| 1o amoréheopa cival 1+ 6oac

else UTTAPXOUV GTO UTTOAOITTO OAQapIBunTIKS
return countchar(++s, c);—— , —
1 aAAIWG TO aTToTEAETA €ival JOvo 6oa 'a’
€lse UTTAPXOUV OTO UTTOAOITTO aAQapIBuUNTIKO
return 9;

av gival 1o TEAOC Tou aA@apIBuUNTIKOU, Bev UTTAPXOULV C, Apa eTICTPEPE! O

L3I




YAoTroinon JE TOV TEAECTN 7 .

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

¥

Xpnon 1eAeath) 7 : avri yia if else
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AAAN 1000UVapN uAoTToinon (XweIig
EOWTEPIKO If else)

int countchar(char *s, char c) {
if (s[e@])
return ((s[@] == c) +countchar(++s, c)) ;
else
return 0;

31



AvTiKaTtaotaon 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 auté avadpoun;

#include <stdio.h>

int max(int, int);

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

}
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#include <stdio.h>
int findmax(int a[], int size);

int main( ) {
int data[] = {1,3,7,1,4,3};
printf("max:%d\n", findmax(data, 6));
return O;

}

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

int b;
if (size==1) {

return a[0];
}
b = findmax(a+l, size-1);
if (a[@]>b)

return af[o@];
else

return b;



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

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

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

return temp;



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

int i , temp; int i , temp;

temp = a[@]; temp = a[@];

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

return temp; return temp;

} }



Ovopa ocuvdptnong wg TIPA

e O1I TTapevOEDEIC WC TEAEOTNC
AnAwaon/TTpoTuTTo cuvapTNONG
int £ (int );
KAANon ocuvaptnong
int a ;
a = f(5) ;
e To Ovopa ouvaptnong YOvVo Tou =
dleuBuvon

e M1TOopWw va dONAWOW OXETIKN METABANTN
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AEgIKTNC 0€ ouvapTNON

/* 6nAwon O6€1KTn O€
* OKEpalo
*/

int *intptr;

/* MpOTUMO cuvApTnong
* MToU emloTpEdE
* deilktn o€ ak€pailo
*/

int *f();

/* d\Awon 6eikTn
* gg ouvaptnon */
int (*f)() ;

int functionl(void);
int function2(void);
int main () {

int a = 0;

int (*f)( );

/* some code here */
if (!a)
f = functionl;
else
f= function2;

(*£)O);

return 0O;

}
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#include <stdio.h>

int less (int a, int b) {
int map (int a[], int size, int (*f)(int, int)); return a > b;
int more(int a, int b); }
int less(int a, int b);

int main(void) { int more (int a, int b) {
return a < b;
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)); int map (int a[], int size, int (*f)(int, int)) {
int i , temp;
return 0; temp = a[@];
}

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

return temp;



[Tivakac AgIKTwV 0€ 2uvapTtnon -
ApXIKOTTOINON

#include <stdlib.h>
#include <stdio.h>
double one( double );
double two( double );

int main (void ) {
double (*f[2])(double) = {one, two} ;
double x = 3.47, vy;
int i ;

do {
printf(“select function:\t");
scanf("%d", &i);
y = (*f[1-1])( x) ;
printf("result %g\n", y);

} while (1) ;

return EXIT_SUCCESS;

}

double one(double x) { return (x + 1.0) ; }
double two(double x ) { return (x + 2.0) ; }



