Aworeén 21 - Aloteg

EOQvuo ko Kamodiotploko Iaverotuio Abnvaov
Eicaymyn otov Ilpoypappaticpno
Oavaong Avyeptvog



Avaxowvmcelg / AlevkpivioeLg

e BMP format: 0 EAeyXog opBATNTAC LETPAEI OTNV BaBuoAoyia

e DNA: xpelaleTal EAXIOTOTTOINON TG LVAKNG YIA TIG "OUOKOAEC" AAUCIOEC



Tnv tponyovuevn popa
o [lpoxwpnueves AopEg

o [edia Augiwv (Bit Fields)
o Evwoeig (Unions)
o  AmapiBunoecig (Enumerations)

o  Autoava@opikég (Self-Referential)



2nuepa
e AuTtoava@opIKEG AopEg
o ANioTeg
—AtvFpe
o AAy6piBuol xpriong kai d1doxXiong

o  Hands-on X€IpIOUOC DUABIKWY apXEiWV
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AmAd Zvvoeoeuévn Alota (Single Linked List)

2TNV YEVIKA pop@pn dONAWVETAl WG:

struct listnode {
int value;

struct listnode * next;

}s



AmAd Zvvoeoeuévn Alota (Single Linked List)

H atrAd ocuvdedepévn AioTta (single linked list) eival Evag TUTTOC OEOOUEVWV TTOU TO
KGBe oToIxeio O€ixvel (links) OTO ETTOUEVO Kal TO TEAEUTAIO Deixvel 0TO NULL.
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Mnkog AioTag (list length): 0 apIOUOG TWV OTOIXEIWVY TTOU TTEPIEXEI (5 TTAPATTAVW)



AmAd Zvvoeoeuévn Alota (Single Linked List)

H atrAd ocuvdedepévn AioTta (single linked list) eival Evag TUTTOC OEOOUEVWV TTOU TO
KGBe oToIxeio O€ixvel (links) OTO ETTOHEVO Kal TO TEAEUTAIO Deixvel 0TO NULL.
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Mrkog AioTag (list length): 0 apIBuUOG Twv OTOIXEIWY TTOU TTEPIEXEI (5 TTAPATTAVW)



Baowég Aettovpyleg ue Alotec

1.

is_empty: ‘EAeyxoc av n AioTta gival adeia
insert: [pooBrikn oTolxeiou oTnVv AioTa
print: TUTTWpA OTOIXEIWV AiOTAG

length: EUpeon unkoug Aiotag

find: EUpeon oToIxEiou o€ AioTa

delete: AQaipeon oTolxeiou atrd AioTa



is_empty: EAeyyoc av n Alota elval dogla

#include <stdio.h>
typedef struct listnode {int value; struct listnode * next;} * List;
int is_empty(List list) {
return list == NULL;
}
int main() {
struct listnode node = {42, NULL};

List list1

&node;

List list2

NULL;
printf("Is empty: %d\n", is_empty(list1));
printf("Is empty: %d\n", is_empty(list2));

return 0;



is_empty: EAeyyoc av n Alota elval dogla

#include <stdio.h>
typedef struct listnode {int value; struct listnode * next;} * List;

int is_empty(List list) {

return list == NULL; $ ./1list
Is empty: 0O

' Is empty: 1

int main() {
struct listnode node = {42, NULL};
List list1 = &node;
List list2 = NULL;
printf("Is empty: %d\n", is_empty(list1));
printf("Is empty: %d\n", is_empty(list2));

return 0;



O&Am va TpocsBiécm Eva ototyeio (m.y., o 5) o€ AMota. Img;
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O&Am va TpocsBiécm Eva ototyeio (m.y., o 5) o€ AMota. Img;
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insert: IIpocOnkn ctotyeiov otV Alota

#include <stdlib.h>

typedef struct listnode {int value; struct listnode * next;} * List;

void insert(List * list, int value) { AﬂuIOUpYiG VéOU
List current_head = *list; KélJ.BOU )\iO-TGg
List new_head = malloc(sizeof(struct listnode)); oTOoVv owpé (heap)

new_head->value = value;

ApxIKoTToinon

new_head->next = current_head;

KOupou

*list = new_head;

}
int main() { O véoc kouPog yiveral n veéa

KEPAAN TNG AioTAG

List list = NULL;

insert(&list, 42); insert(&list, 43); insert(&list, 44);
print(list);

return 0;



insert: [IpocOnkn ototyeiov oty AMota
: llpootnim ooty mv A
#include <stdio.h>
#include <stdlib.h>
typedef struct listnode {int value; struct listnode * next;} * List; T| ea TU"T(bOg' TO ﬂpévpauua"
void insert(List * list, int value) {
List current_head = *list;
List new_head = malloc(sizeof(struct listnode));
new_head->value = value;
new_head->next = current_head;
*list = new_head;
}
int main() {
List list = NULL;
insert(&list, 42); insert(&list, 43); insert(&list, 44);
print(list); // commented out for size

return 0;



insert: IIpocOnkn ctotyeiov otV Alota
typedef struct listnode {int value; struct listnode * next;} * List; T| ea TU"T(bOgl TO ﬂpévpauua"

void insert(List * list, int value) {

List current_head = *list; $ . /inse rt
List new_head = malloc(sizeof(struct listnode)); 1lst: -> 44 -> 43 -> 42 -> NULL
new_head->value = value;
new_head->next = current_head;
*list = new_head;
}
int main() {
List list = NULL;
insert(&list, 42); insert(&list, 43); insert(&list, 44);

print(list); // commented out for size

return 0;



print: TOnouo ctoyeinv AMotog

void print(List list) {
printf("list: ");
while(list) {
printf(" -> %d", list->value);
list = list->next;
}
printf(" -> NULL\n");



length: Ebpeon unkovg AMotog



length: Ebpeon unkovg AMotog

int length(List list) {
int counter = 0;
while(list) {
counter++;
list = list->next;
}

return counter,

[Mwg Ba 1o KAvape avadpopika;



length: Ebpeon unkovg AMotog

int length(List list) { int length(List list) {
int counter = @; if (!list) return 0;
while(list) { return 1 + length(list->next);
counter++; \
list = list->next;
} [Mola n TToOAUTTAOKOTNTA TWV TTAPATTAVW

WG TTPOG XPOVO KAl XWPO;
return counter;



length: Ebpeon unkovg AMotog

int length(List list) { int length(List list) {
int counter = 0; if (!1list) return 0;
while(list) { return 1 + length(list->next);
counter++; \
list = list->next;
} [Mola n TToOAUTTAOKOTNTA TWV TTAPATTAVW

WG TTPOG XPOVO Kal XWPO;

Xpovog: O(n)
Xwpog: O(n)

return counter,

Xpovog: O(n)

Xwpog: O(1)




find: Evpeon otoryeiov o€ Alota

#include <stdio.h>
#include <stdlib.h> T1 Ba TUTTWOEI TO TTPOYPAUUQ;
typedef struct listnode {int value; struct listnode * next;} * List;
List find(List list, int value) {

while(list && list->value != value) {

list = list->next;

}

return list;
}
int main() {

List list = NULL;

insert(&list, 42); insert(&list, 43); insert(&list, 44);

printf("Found 43: %x\n", find(list, 43));

printf("Found 34: %x\n", find(list, 34));

return 0;



find: Evpeon otoryeiov o€ Alota

#include <stdio.h>

finclude <stdlib.h> T1 Ba TUTTWOEI TO TTPOYPAUUQ;
typedef struct listnode {int value; struct listnode * next;} * List;
List find(List list, int value) { $ ./find
while(list && list->value != value) { Found 43: 161 862C0
list = list->next; Found 34: ©
}

return list;

}

int main() {

List list = NULL; Xpovog: O(n)
insert(&list, 42); insert(&list, 43); insert(&list, 44); )((1)F)()<;I C)(]J

printf("Found 43: %x\n", find(list, 43));
printf("Found 34: %x\n", find(list, 34));

return 0;



OLAm vo apopeom Eva ctoyeio (m.y., To 6). Iwg;
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O&Ao va apalpEésm Eva ototyeio (m.y., to 6). [wg;

list




delete: Apaipeomn ctoryeiov and Alota

void delete(List * list, int value) {

List temp;

while(*list && (*list)->value != value) {
list = &((*1list)->next);

}

if (*1list) {
temp = *list;
*list = temp->next;

free(temp);



[Tivaxec vs Alotec

Mivakeg

1. TaoToixeia aroBnKeuovTal 0€ OUVEXOUEVEG
Béoeic oTNV puvRun

2. O xwpog pvnung sival 600¢ Xpeladetal yia
TNV ATTOBNKEUOT TWV OTOIXEIWV

3. TpbéoPacn o€ kKGOe oTOIXEIO O€E OTABEPD
XPOVvo (0(1)) XpnOILOTTOIWVTAG array|i]

4. Avadidragn oToixeiwv ouviBwg TTaipvel
O(n) xpovo (11.X., elocaywyn oTo array[0])

5. 21NV ONAWOTI] Toug XpelAleTal va EEPOUUE

TTOOQ OToIXEIO Ba EI0AYOUE (TTIO OTATIKO
w¢ dour OedOUEVWV)

AioTeg

1.

Ta oToIXEia UTTOPOUV Va aTToBNKEUTOUV O€
OTToI0dATTOTE BECN OTNV VAN

O Xwpog pvAung gival eETTaugnuéEVos Kata
éva sizeof(pointer) yia KGBe aToixeEio
MpoéoBaon o€ KABE OTOIXEIO OE YPOAUUIKO
Xpovo (O(n))

EUkOAN / ypriyopn avadidatagn OTOIXEiWV pE
Xpron OEIKTWY

21NV ONAWOT) Toug dev XpeIAdeTal va
¢époupue TéOQ oToIXEia Ba el0GyoupE (TTIO
QUVAMIKO WG dour 0edouévwy)



[ v emopevn eopa
ATTO TIC DIAPAVEIEC TOU K. 2TAUATOTTOUAOU TTPOTEIVW Va JIABACETE TIC OEAIDEC

120-135

® Linked List

e Aonpnuévol Tutrol Aedouévwy (ATA) - Abstract Data Types



https://en.wikipedia.org/wiki/Linked_list
https://el.wikipedia.org/wiki/%CE%91%CF%86%CE%B7%CF%81%CE%B7%CE%BC%CE%AD%CE%BD%CE%BF%CF%82_%CF%84%CF%8D%CF%80%CE%BF%CF%82_%CE%B4%CE%B5%CE%B4%CE%BF%CE%BC%CE%AD%CE%BD%CF%89%CE%BD

Evyaplot® kot koA pEpa evyopon!
Keep Coding ;)



