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Compiler settings O X
Global compiler settings

Selected compiler

#tinclude <stdio.h> GNU GCC Compiler =
#tinclude <stdlib.h> Set as default Copy Renarne Delete Reset defaults
#include <Str‘ing.h> Global compiler Compiler settings  Linker settings  Search directories Toolchain executables  Custom variables Builc * | *
char * readenglish(char []); settings _
void printenglish(char *) ; Uty Poliey
#define SIZE 638977 Link libraries: Other linker options:
int main(void) g‘- -W1,--stack 8388608
{ Profiler settings

char * d_ptr ;

char dictionary[SIZE]; o
d_ptr = readenglish(dictionary) ;
printenglish(d_ptr) ;

return 0;

}

char * readenglish(char dictionary[] ) {

FILE *fp ;
fp = fopen("englishWords.txt","rb");

if (fp!=NUuLL) { void printenglish(char * d ) {

fread(dictionary, 1, 638976, fp); char word[100] ;
fclose(fp); while (sscanf(d, "%99s", word)!=EOF) {
} printf("%s\n", word);

d += strlen(word)+1 ;
dictionary[638976] = ©; }

return dictionary ; return ;




e AUVAUIKEC OOUEC OEQONEVWIV
e AIOOUVOEDEUEVEC AIOTEC
e Alaxeipion pvnung (memory management)



By value/by reference

{T x; {T x; T OMO1006AMOTE TUMOC
..KWO1KAC... ..Kwd1KaC...
Nopadelyua
F(x); F(&x); typedef char ** T;
..Kwd1kac... ..Kwd1KaC...
} }
Y F(T x) { Y F(T * x) {
Yy Yy;
..Kwd1Kac... ..Kwo1KaC...
X = gkppaon; (*x) = &x¢ppaon;
return y; return y;
} }



Review O€IKTEC WG AVAPOPEC

T a;

a_ ptr ——
T * a_ptr; :
a_ptr = &a;

*aptr (T a a_ptr

a, a_ptr oro stack



OeueAIWONC TEXVIKN: AVAPOPEC OE
oedopEva oTo heap

Mvrun TTou deCouEUETAI VIA
TTapadeiyua ye malloc A
AAAO KATAAANAO TpPOTO

T * a_ptr; aptr  —

a_ptr = malloc (sizeof (T)) ; *a_ptr

*a_ptr wg yetaBAnT TotTou T
*a_ptr epunvevel Ta dedopéva aTnV TTEPIOXN WG TUTTOU T
*a_ptr yia va d1aBACOUPE/YPAWOUNE — ETTECEPYATTOUNE AUTA Ta OedoUEVA

a_ptr, oTo stack, aAAd Ta dedopéva oTo heap [



#include <stdio.h>
#include <string.h>

typedef struct data {
char word[9+1] ;

int code; } Data ;

Data create (void) ;

int print(Data) ;

int main(void)

{

Data a;

a = create();
print(a);

return 0O;

Data create(void) {

int

Data temp;

temp.code = 123;

strcpy(temp.word, "hey you");

return temp;

print(Data x) {
printf("%s %d\n", x.word, x.code) ;

return 0;



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

typedef struct data {
char word[9+1] ;
int code;
} Data ;

typedef Data * Data_ptr ;

Data * create (void) ;
int print(Data) ;

int main()

{

Data_ptr a_ptr ;

Data_ptr b_ptr ;

Data_ptr c_ptr ;

Data_ptr * data_arr;

int i ;

data_arr = malloc(1@ * sizeof(Data_ptr)

for (i=0;i<10;i++) {
data_arr[i] = create();
print(* (data_arr[i]) );

}

b_ptr = create();

print(*b_ptr);

c_ptr = create();

print(*c_ptr);

for (i=0;i<10;i++) {
print(* (data_arr[i]) );

}

return 0;

}

)5

Data * create(void) {

int

Data * temp;
static int i = o;
temp = malloc(sizeof (Data) );

/*(*temp).code = 'f_++)- */
temp -> code = 1 ++;

/*strcpy((*temp).word, "hey you"); */
strcpy( temp->word, "hey you");
printf("%p\n", temp);

return temp;

print(Data x) {

printf("%s %d\n", x.word, x.code) ;

return 0;



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

typedef struct data { Data_ptr create(void) {

char word[9+1] ; D .

int code; ata _ptr temp;

struct data * next ; static int i = 9;

} Data ; . .
typedef Data * Data_ptr ; temp = malloc(sizeof (Data) );

Data_ptr create (void) ;
void report (Data_ptr) ;

temp -> code = 1 ++;

int print(Data) ; strcpy( temp->word, "hey you");

%nt main() temp -> next = NULL;
Data_ptr a_ptr ; pr‘int-F("%p\n", temp)3
Data_ptr b_ptr ; return temp;

Data_ptr c_ptr ;

Data_ptr * data_arr; }

int i ;

data_arr = malloc(10 * sizeof(Data_ptr) ); int pr‘int(Data X) {

f i=0;i<10;1i : "o 9 "
or é;ta_;;r[i}t)cieam(); printf("%s %d\n", x.word, x.code)

print(* (data_arr[i]) );

} return 0;
for (i=0;i<9;i++) { }
(*(data_arr[i])).next = data_arr[i+l1] ;
} void report(Data_ptr x_ptr) {
b_ptr = create();
print(*b_ptr); if (X_p't == NULL) return ;
c_ptr = create();
print(*c_ptr); pr‘int(*x_ptr‘ )}
for (i=0;i<10;i++) {
} print(* (data_arr[i]) ); report(x_ptr -> next) ;
printf("recursive print\n"); return ;

report (data_arr[@]) ; ?

return 0;



char **

char char | char | char | char | char | char
char
char \\\\\\\ﬁ-char char | char | char
char \\\\\\\\$
char | char | char | char | char | char
char | char | char | char | char
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2. TATIKEC KAl OUVAUIKEC OOMEC
OEOOMEVWV

e 2ZTATIKEG: OE£on Kal ueyeBoc kabopilovTal
oTN METAYAWTTION.
int array[10];
e AUVaMIKEG: BEon Kal peyeBoC
KaBopiovTal KATa TNV EKTEAEDN.
TETOI0OC TUTTOC: N AioTO
e Niota: ‘Etoiyn oe C++/Java, og C
YPAPOUNE KWOIKA
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[MapepPoAn otn 6€on 3 o€ TTivaka
oTaBgPOU peyEBOUC

0 aa 0 aa 0 aa
1 bb 1 bb 1 bb
2 CC 2 CC 2 CC
3 dd 3 37ZZ
4 ee 4 dd 4 dd
5 ff 5ee 5ee
6 gg 6 ff 6 ff

7 hh 7 99 7499



NIOTEC KAl OTOIXEIO TOUC

Element Element Element Element Element

.. NULL
Apxn (6voua)

Element *
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Elcaywyn oToixeiou

Element Element Element Element Element

. NULL
Apxny (6vopa)

Element *

Element
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Alaypa@n oToIXEiou

Element

Apxn (ovopa)
Element *

NULL

TI yiveTal e TN MV TNV OTTOIA TO OTOIXEIO KATAAAUBAVE;

16




2. TOIXEIO AloTaC

Aedopeva TTpoBARUATOC

]
]

Element

@&on €TTOPEVOU OTOIXEIOU

#tdefine N 10
struct elem {

char value[N];
int count ;

typedef struct elem Element;

17



Xpnoiyol cuuoAiouoi

struct test {
int a ;
struct test *next;
} atest, * atest ptr, * btest ptr;

H d1euBuvon Tou oToixeiou TTou BpiokeTal JETA TO atest,
armronkeveTal oT1o atest.next

/* aképaiog */

atest.a = 4;

/* 6giktnc oe doun */

atest ptr = atest.next;

btest ptr = &atest;

(*btest ptr).a ++;

/* AaAAoc Tpomog, 1ooduvauog */

(btest _ptr->a)++ ;

18



Ava@opa g€ TTOAAQ OTOoIXEID

e Mg oTaTIKO TPOTTO
struct test atest, btest, ctest ;
struct test manytests[10] ;

e Me Sduvauilko Tpomo
[Tw¢ UTTOPEI TO TTPOYPANMA VO ONMIOUPYEI
«METABANTEC» TNV WPA TNG EKTEAEONC;
Baoikn 10€a:
® d¢ dnuioupyei véa ovouarta heTaBAnTwy,

® AANG deopevel avaAuTIKA KAOTAAANAEG TTEPIOXEC UVAUNG
KAl KpaTael ava@opEg (D1EUBUVOEIC) O€ QUTEC

19



‘Exoupe NON XpNOIJOTIOINCEI TNV I0£A...

char **
char * > char | char | char | char | char | char
char * char | char | char | char
char * \

char | char | char | char | char | char

char | char | char | char | char

20



#include <stdio.h> ’C)Xl TrpaY“aTlKr’]

#tdefine L 30

struct listelement { )\l’O'TG, £V6|(I]IJEO-O

char name[L];

int age; Br’]“a

struct listelement *next;
¥
typedef struct listelement Listelement;
int main(void) {
/* Initialize */
Listelement ¢ = { "Giannis", 5, NULL},
b ={ "Maria", 10, NULL },
a = { "Vassilis", 3, NULL};
Listelement *iterator;
/* Connect to list */
a.next = &b;
b.next = &c;
/* Access elements */
for (iterator = &a; iterator != NULL ; iterator = (*iterator).next)
{
printf("name: %s\n", (*iterator).name);
printf("age: %d\n", (*iterator).age);
}

return 0;



ATTAOTTOINMEVOC CUUPBOAIONOC

e struct mystruct *test ptr;
o (*test ptr).next

~N

e test ptr->next

22



Listelement c = { "Giannis", 5, NULL},
b ={ "Maria", 10, NULL },
a =q{ "Vassilis", 3, NULL};

Listelement *iterator;

(*iterator).next

a b C
a.next = &b;
b.next = &c;
iterator = & iterator = iterator =
for (iterator = &a; iterator != NULL ; iterator = iterator->next)

23



e Acv Xpnoiyotroinbnkav Ta ovopara a, b,
C VIO va £TTECEPYATTOUME TN AioTa!

e ApKei n 01EUBUVON TOU TTPWTOU OTOIXEIOU
LUOVO!
H d1euBuvaon Tou ETTOUEVOU OTOIXEIOU Eival
iterator->next

24



2TATIKA ONAwaon

Listelement c = {

"Giannis", 5, NULL};

Auvapikr) dnuioupyia aToixgiou TNG AioTag

Listelement *element ptr;

element_ptr = malloc ( sizeof (Listelement));
strcpy((*element_ptr).name, "Ntina");

(*element ptr).age
(*element ptr).next

= 9;
= NULL;

25



Auvapikr dnuioupyia atoixeiou TNG AioTag

Listelement *element ptr;

element ptr = malloc ( sizeof (Listelement));
strcpy((*element_ptr).name, "Ntina");
(*element_ptr).age = 9;

(*element ptr).next = NULL;

AANOC OUMBOAICHOG, EVOEIKTIKA:
element _ptr->name avri (*element ptr).name

Listelement *element ptr;

element ptr = malloc ( sizeof (Listelement));
strcpy(element_ptr->name,"Ntina");

element ptr->age = 9;

element ptr->next = NULL;

26



#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#define L 30

struct listelement {
char name|
int age;

L];

struct listelement *next;

}s

typedef struct listelement Listelement;
typedef Listelement * Listelement_ptr;

int main(void) {
/* Initialize

*/

Listelement ptr iterator=NULL, element ptr, previous ptr, first ptr;

/* create ele

ments and put them to list*/

element_ptr =

element ptr -
element ptr -

strcpy(element _ptr->name,"Ntina");

(Listelement _ptr) malloc ( sizeof (Listelement));

> age = 9;
> next = NULL;

first ptr = e

lement ptr;

previous ptr

= element ptr;

element ptr =

element ptr -

strcpy(element_ptr->name,"Giannis");

(Listelement ptr) malloc ( sizeof (Listelement));

> age = 6 ;

previous ptr

-> next = element_ptr;

/¥ Access ele
for (iterator

ments */
= first ptr; iterator != NULL ; iterator = iterator-»>next) {

printf("name: %s\n", iterator->name);
printf("age: %d\n", iterator->age);

}

return 0O;

27



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;

J

28



TuTtTol AioTa¢ oTO Mytypes.h

e Listelement
2tolxelo Alotag (struct listelement)

e Listelement ptr

AgeiktnC¢ o€ otolxeio Alotac. 1610 pe
® struct listelement *
® | istelement *

e List
Age1KTNC o0& otolxeio Alotac

MeTaBANTEC auTou Tou Turmou deiyvouv
® >TO MPWTO OTO1XE1lo TNG Alotacg N
®Eyouv tnv tiun NULL (kevi Ailota).



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;
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AlaTp aaxal OAQ Ta OTOIXEIO TNC AIOTOC

#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);

31



Listelement ptr iterator = alist;

(*iterator).next
A@ou T0 iterator yivel
NULL, o Bpdxog
Tepuari¢erail.
alist ‘Exel diarpécel ONA 1a
aToIXEia TNG AioTaG.

iterator = alist iterator=NULL

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

32



[TpooONnKN oToIXEIOU
OTO TEAOC AiOTOC

#include <stdio.h> [MapapeTpog OeikTNG 0€ AioTa ] DITTAGG OEIKTNG O€
#include "mytypes.h" OTOIXEIO

void addtolist (List *1list, Listelement ptr elem ptr ) {
Listelement ptr iterator = *1list;
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;

} Ortav Byel atrd 10 BPOX0, O iterator Oeixvel OTO TEAEUTAIO OTOIXEIO
33



Listelement ptr iterator = *list;

iterator->next

Apou T10
vivel NULL, o Bpdxog
Tepuari¢erail.

.y
list To iterator Seixvel 0TO

TeAeuTaio gTolxeio.

iterator = *list iterator->next=NULL

for (; iterator->next != NULL ; iterator = iterator->next)
34



#include
#include
#include
#include

<stdio.h>
<stdlib.h>

Alaxeipion Je

"mytypes.h"

Listelement_ptr createnewelement(char *, int); -4
Listelement ptr findelementbyname(List, char []); O-UVGpTr]O-ng
void reportlist( List const);

void addtolist(List *, Listelement_ptr);

void 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);
deleteelement(&nameslist, element_ptr);
reportlist(nameslist);

}
} while (nameslist!=NULL) ;
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[Mapadelyua

e [Tapaywyn weudoTuxaiwyv apiOuwy Kal
Karaxwpenon o€ atrAd 0laouvOEDEUEVN
AioTa TNG TTANPOPOPIaC

e 2TN ANioTa AUTN KABE apIBUOC
KOTaXWPEEITAl JOVO [ia ¢opa.

TTOIOI APIBPOI EUpavioTNKAV KAl
TTOOEC (POPEC O KABEVAC.
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#include <stdio.h>
#tinclude <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 0;
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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) {

iter->next = create(n)

return temp_list;

create(n);
_list;

iter->next != NULL;

iter =

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

}

.
J

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

}

38



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

}

return;



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);

]

® ° CA\Program Files (x86)\Dev-Cpp\ConsclePaus

Tiuéc mv nameslist: 5]
: : &nameslist: 22FELS
ekreheon T addolist element _ptr: ZF IBBB
Press afhwy key to continue
Tipéc v nameslist: Z2F 7686
ekTéAeon Tng addtolist &nameslist: 22FELB

element _ptr: ZF IBBB
Press any key—to—continue

e H nameslist amoBnkeveral otn B€on 22FE48.

e H 1y TNG nameslist aAA&del yeTd TNV KARON TNG
addtolist. (6x1n©éon Tnc!)

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 22FE4B

element _ptr: ZF /BBA
Press any key to continue

nameslist: ZF IBBB

MeTd TNV KAAON TNC addtolist E?Smgﬂigtr %EEE{B‘E

Press any key to continue




Alaypa@n oToIXEiou

[MapaueTPOG: deIKTNG O€ AioTa 1)
#include <stdio.h> OITTAGG BeikTNG o€ aTOoIXEIo AioTAG
#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 0;



Alaypa@n ye TTPORAeYN 1O

#tinclude <stdio.h>

#include <stdlib.h> OTOIXEIO VA PNV UTTAPXEI OTN
#include "mytypes.h" ,
int deleteelement(List *alist, Listelement ptr todelete ptr) { )\]()"r(}

Listelement ptr iterator = *alist;

if (todelete ptr == NULL || *alist == NULL)
return -1 ;
if (todelete ptr == *alist) {
*alist = todelete ptr->next ;
free(todelete ptr);

} ; . p : :
else { Ooo dcixvelc o€ oToixeio TNG Aiotag (iterator!=NULL) KAl
TO ETTOMEVO OTOIXEIO OEV Eival TO TTPOG dIAYyPAPH)
(iterator->next != todelete_ ptr), mHyaive oTo £TTOUEVO

for(; iteratgFC“XSHQLL && iterator->next != todelete_ptr ;

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

else {
ﬁgi::‘;(_i%eme”t not in 1list”); Av PETA TO BPAYO TO iterator
} ocixvel og oToixeio (I=NULL),
} auTO €ival TO aKPIBWGS
return 0; , z
) TTPONYOUUEVO ATTO TO TTPOC

olaypaen.



e <etitonn Alaypa@r| pe TTPORAsyn T0
#include <stdio.h> g '
#include <stdlib.h> GTOIX&IO VG |JT]V U_I_I_apxal O_Tr]

#include "mytypes.h"

int deleteelement(List *alist, Listelement ptr todelete ptr) { )\i()ur(}
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 > MpWwTa XpNoINOTIOIW TO todelete ptr
}‘cr‘ee(t"delete—pt") ) MeTd amrodecpeveTal ue 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 list");
return -1;
}
} Ti1 Ba yivel av ypAwouue
}’?tmm 0 iterator->next!=todelete ptr && iterator !=NULL

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



XpPNOolIUua onuEia o€ CUVOPTNOEIC
€TTECEQPYOTIAC AiOTOC

e H AioTO WG TTAPAMETPOC
AvagepouaoTe o€ AioTa pe Tn OlelBuvon Tou
TTPWTOU OTOIXEiOU

Mepikeg ouvapTRoelg aAAddouv Tn OlieuBuvon Tou
TTPWTOU aToIXEiou (TTPpoCBETOUY, dIayPAPOUY, ...)

AAAEC OXI (EKTUTTWON, KATAPETPNON,
avalnrtnon...)

e [lpwTa XpNOIYOTTOIW, HETA DIAYPAPW

e Bpiokw Kal KAAUTITW EIOIKEC TTEPITITWOEIC

EvOeIKTIKA: Aadeia AioTa, TTPWTO OTOIXEIO, KEVO
OTOIXEIO WG €I0000G



Avaopouikn avalntnon o€ AioTd

#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);



