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uuBoAalo MaBnuatoc

* AéloAoynon
e 55% TeAwkn E¢€taon (1)
e 20% Evdiapeon E¢€taon (1)
* Huepopunvia: 23/10/2019
e 25% AOKNOELC

* Mpoypappatiotikeg Aoknoelg (3) = 5%
* Opadwkn Epyaoia (1) —10%
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Meplexouevo Altaieénc 13

* Taéwvopunuevec AlOTEC

* AnAwoeLc kat Apxlkormoinon (otatikd, SuvapLkad, o cuvaptnon, deiktn-

deiktn)
* Atadkaoiec printList(), printListRecursive()
* Atadkaoiec insert(), insertRecursive() ETropevn
* Atadikaoiec delete(), deleteRecursive() AldAegn
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*EmavaAnyn

Alaocuvdedepevec dopec dedopevwv

* H pvnun evog mivako SECLEVETOL CUVEXOUEVAL.

* H mpooBoaon oto i-00Tto oTOLXELO Elval kaBwc n dtevBuvon Tou eival
yvwoTtn KOlL UTITOPEL VOl UTTOAOYLOTEL TtO ToV peETAdpaoTh.

* MTOpOUE VA KATAOKEVAOOUE OOUEC TOL OTOLXELOL TWV OTIOLWV
Bplokovtal o€ SLapopPETIKEC BECELC OTN LVN, KOL TO OTtolaL
ouvdeovTal LETAEY TOUC LEOW

* H B€on tou «i-ootoU» otolyelou Hev gival yvwoTH Kol TIPETIEL VOL EVTOTILOTEL,
Slavuovtac tnv Soun Katd UAKOC TwV CUVOECEWV HETAEY TWV KOUBwWV TNC.

e InMeiwon: akpLBwWC yLa auto to AOyo, o aUTEC TIC douEc dev udlotatal n
EVVoLa «i-00TO» oTOoLXElO.

University of Cyprus
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*EmavaAnyn

Alaocuvdedepevec dopec dedopevwv

* OL bLaouvdedepeveg Soueg Oev KATAOKELALOVTOL LLOVOULAC aAAA
, kopBo npoc koppo.

e KaBe kouPBoc nmou mpootiBetal, MPEMEL vl KaTAAANAQ e Toug NéN
UTTAPXOVTEC KOUBOUC, WOoTe va elvall Suvath N MPoomEANCN OAWVY TWV
KOUBwV.

e [l KB KOUPBO MOV ATOUAKPUVETAL, TIPETIEL VAL ol

SloocuVOEDELC TWV UTIOAOLTTWV.

* KaBe Slaouvdedepevn doun €XEL KAl EVO CUYKEKPLULEVO (OLadopETLKO)
TPOTIO MPoaoTieAoNC, cUUPWVA LE TOV OTIOoLO:
e OpiCovtal ot deiktec SLaocuvdeonc Twv KOUPBWV Kot

* YAomolouvtal ot Stadopec Aettoupyiec avalntnong, mpoodnknc Ko
amouaKpuvVongc.
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*EmavaAnyn
AuvtoavadopLkeC OOUEC dEdOUEVWV

* Mo oo TLg KAaoLkeC popdec dtaocuvdedbepevwv SopwV lval oL
avtoavodopikec Sopeg (N avadpouLKEC SOUEC).
* Mua Soun ovopaletol avtoavadoplkn otav eva amo ta nedia tng eival Evag
deiktng og doun diov tuTOUL.

e OLavtoavadoplkec Sopec kataokevalovial peoa amo tnv enavainyn tou
16lovu SouikoU otolxeiov (KopBov).

typedef struct node {

int data;
struct node *next;

} NODE;
2YNIZTOMENOZ OPIZMOX
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*EnavaAnyn ano A10

2toifa, Oupa kat Taévounon

* 211G bopeg bedopevwy oupa Kal otoifa eldape mwe n AIEPFAZIA
Bcon Twv oTtolxelwV e€apTaTal OO TNV OEPA EL6OOXNC high address
'[O U q . nvir. variables

, , , , , STACK
* O€ ML TO OTOLXELO OTNnV KOpUd)I‘] ELWVOL TTAVTA AUTO TToV P NODE Theadi |
glonxOn televtaio v
* Ot UL , OLUTO TOV €LoNXON MPwWTO. o

* EtoL av edbappolape SLadoxLKa TIC EVIOAEC:
e gLOOYWYN TOU 5,
e gLoaywyn tou 1
e gLoaywyn tou 3
* Ba eiyapue . .. TEXT

low address

BSS+DATA
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2toifa, Oupa kat Taévounon

* Ye JTOlpfa

top

size 3

e e Oupa
data next
5

A 4

w

- |le—

NULL

data next

dequeﬁe

1

data

next

data

next

data

next

push / pop

data next

head

tail

"3

NULL

enqueue

length

[ University of Cyprus

*EmavaAnyn ano A10

Epapudloviac TPEIG POPEC TIC
dladIkaciec pop kal dequeue
oTn oToifa Kal TNV oupd,
avTioToIxa, Ba eTMoTPEPOVTAV

» a1ré TN ZToif3a Ta oToIXEiIA 3, 1, 5
(Me auTA TN oe1pd), Kal

» atré TNV Oupd Ta oToixeia 5, 1, 3
(Me auTh TN oEIpq).
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H Aoun Asdopevwy Ztolfa

(he Auvapiki Xopriynon Mvipng)

int push (int wvalue, STACK *s) {

NODE *p = NULL;

if (s == NULL){ return EXIT FAILURE;}

p = (NODE *) malloc(sizeof (NODE)) ;

if ( p == NULL ) {

printf ("System out of memory!'!\n");
return EXIT FAILURE;

}

p->data = value; //
p->next = s->top; //
s->top = p; //
(s->size) ++; //

return EXIT_SUCCESS;

University of Cyprus

assign to new node
adjust next pointer
point head to this node
increase stack size

*EmavaAnyn ano A10

| 17 | data

i next

9 data

top next
size 3 T3 | data
NULL| next
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*EmavaAnyn ano A10

H Aoun Asdopevwy Ztolfa

(he Auvapiki Xopriynon Mvipng)

NODE *p = NULL;

if ( s == NULL || s->size == 0 ) {

printf ("Sorry, stack is empty..\n");

return EXIT FAILURE; | 17 | data
} - | next
if (retval == NULL) { l

printf ("Retval is null"); return EXIT FAILURE; } g | data

= (s->top)->data; // top of stack top next

p = s->top; // remember for free() |
s->top = p->next; // top should point to next size| 3 T3] data
(s->size)--; // decrease stack size NULL| next
free(p) ; // free allocated space

return EXIT_SUCCESS;

University of Cyprus
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*EmavaAnyn ano A10

Aoknon
YAorolnon Zuvaptnoswv Oupac

int enqueue (int value, QUEUE *q) ({
NODE *p = NULL;

if (g == NULL){ return EXIT FAILURE; } p
p = (NODE *)malloc(sizeof (NODE)) ;
if ( p == NULL ) { dequeue enqueue
printf ("System out of memory..\n") ;
return EXIT FAILURE; data next data next \data next
} 17 . R
p->data = value; | o 14 oL
p->next = NULL; t
if (g->length == 0) L______
g->head = g->tail = p; head
else { // append on end tail
g->tail->next = p; length 3
g->tail = p;
} q

(g->1length) ++;
return EXIT_SUCCESS;

&
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*EmavaAnyn ano A10

Aoknon
YAorolnon Zuvaptnoswv Oupac

int dequeue (QUEUE *q, int *retval) ({

NODE *p = NULL; // copy pointer used for free()
if ((g == NULL) || (g->head == NULL)) {

printf ("Sorry, queue is empty \n");

return EXIT FAILURE; p  dequeue enqueue
} data next data next
if (retval == NULL) ({ \ data next

printf ("Retval is null"); return EXIT FAILURE; } 17 o 9 J 14 [NULL
P = g->head; 3
*retval = g->head->data; L_______
g->head = g->head->next; head
free(p); i
--(g->length) ; length 3
if (g->length == 0) { q

g->tail = NULL;

}
return EXIT_SUCCESS ;
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2toifa, Oupa kat Taévounon

data

*EmavaAnyn ano A10

’ o 3 push / pop Ecpappé(lovmg TPEIG POPEG TIG
e Je2tOolBa L1 next d1adIkaoieg pop kal dequeue
l oTn oTOIfa Kal TNV oupd,
1 | data avTioToIxa, Oa eTMOTPEPOVTaV
top next
SUVETIWC, Ol SOEC QUTEC Sev Umopouv va xpnowporotnBouv yavae 0313
EXOUUE TtpOoPBaon oe dlatetaypeva, Bacet kamolag cuvonkng,
Sedopéva. ® as, 1,3
data next data next data next
) > » 3 |NULL
dequeﬁe enqueue
head
tail
length
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Ta&wvopnpevec AloTec

(rt.x., avéovoa ota
akoAouBa mapadelypata) Kot oo TNV onola val LImopoU e EUKOAQ val
NMPOCOETOVLE KAl VO adOLPOULLE OTOLXELDL.

* Etol, yia mapadetypa av epoppolope SLodoxIKA TIC EVIOAEC:
gLoaywyn tou 5, etcaywyn tou 1 kat etocaywyn tou 3 Ba BAape n
Alota pog va eixe tTn popdn:

size head data next data next data next

" 1 3

A 4
\ 4

5 |NULL
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Ta§wopnuéveg Nioteg
AnAWOELG KaL ApXLKOTIOINGN S oo e

* [ TNV vAomoinon pag Sopng tuTou Tafounpevn Atoto (0w Kol OTLC OTOLREC Kall
OUPEC) amatteital n mopakatw dnAwon KOUPwv:

typedef struct node { typedef struct {
int data; NODE *head;
struct node *next; int size;
} NODE; } LIST;

* OLoplopol Aowrtov ko ot KARoeLC (4 evaAlaKTikol Tpomol):

A) ZTaTiKd oTo main() B) Auvapika oTo main()
LIST list; L;ST *1list = NULL;
list.head = NULL; list = (LIST ¥*)
list.size = 0; malloc (sizeof (LIST));
foo (&list) ; list->head = NULL;
list->size = 0;
void foo (LIST *list); foo(list) ;

8
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Ta&lvopnueveg AlOTEC
AnAwoeLc kat ApyLkoroinon

KaTtd Tnv £§000, n avagopd list xaveral 6x1 Owg 0 Xwpog TTou
0egopeuTnKe pe TNV malloc (n 1€0Buvon TOU OTTOIOU ETTICTPEPETAI)

) Auvapika o€ ZuvdWe return pointer):

LIST *initList () {

LIST *list = (LIST *) malloc(sizeof (LIST)); int main() 4
if (list == NULL) return NULL; LIST *list = initList ();
list->head = NULL;
list->size = 0; }
return list;
}
A) Auvopika o€ Zuvaptnon (ne deiktn-oe-6€iktn):
int initList2 (LIST **1list) { x]1ist **]ist
*list = (LIST *) malloc(sizeof (LIST)); 1ist
if ((*list) == NULL) return EXIT FAILURE; int main() {
(*1list) ->head = NULL; LIST *list = NULL;
(*list) ->size = 0; initList2 (&list);

return EXIT SUCCESS;

S &
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Ta&wvopnMEVEC ALOTEC
Aeltoupyiec / Aladkaclec

* TwWPO ATTOUEVEL VAL OPLOOUUE TPELC OLadIKACLEC:
: TUTTWVEL OAaL Ta oTolxeia Ttng Alotac .
vold printlist (LIST *1);
ELOAYAYEL EVa OTOLKELO X pEoa otn Alota .
void insert (LIST *1, int Xx);
: adapel kamolo otoxeio x (av umtapxet) amo tn Atota .
vold delete (LIST *1, int Xx);
e OLTtlo MAvw Asttoupyiec padl e TIc cuVOoSEUTIKEC AstToupylec Snuoupylag,
Kataotpodnc tnS Alotag mpeEmel va tomoBetnBoulv o apyeio 1ist.c Kal

list.h
* Madl pe Tov oXetiko 0dnyo doklung #ifdef DEBUG .. #endif.

* Tomain Ba nmepLlEXeL Eva switch TTou pac eMITPETEL VO KAAECOU UE TLC SLaOLKOOLEC

Taélvopunpevng Alotac.
e Agv Oa po¢ amaoXoARoEL 0TO MaPOV oTtadlo to return code TwWv CUVAPTACEWV AUTWV.

University of Cyprus
Dr. Andreas Aristidou a.aristidou@ieee.org



Ta&lvopnueveg AlOTEC
Alaypapportikn ATTELKOVLON

° Elaavwvn TOU 40“[” AlGTaZ 4] 1l 1 o 3 ;—— —————— » B /
L

* E€aywyn tou 3 ano tn Alota:

2[eF- 1 |of~3 |} 5 |/

Tt OPLOKEC TTEPUITTWOELG EVTOTMILETE;

&
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*EmavaAnyn ano A10

Alwaypadn kKoppou os taélvopnpeva
ouvOedepevVN AloTa

* H duaypadn evoc kopPou mepthapBavel tpia Bripata:
1. Evtomiopog tou kKoppou nou Ba dtaypadedl.
2. Tpomormnoinon Tou MPonNyoUEVOU KOUBOU, WOTE va "mapakAUTTEL" TOV
SlaypappuéEvo Kopfo.
3. KAnon tng free ylo va oVOKTNOETE TO XWPO TIOU KATAAABAVEL O
SlaypappEVOC Koppoc.
e AUon mapopoLa He eKelvn TG amAd cuvdedepeVNC AloTog
e Tpormormnoinon 6co adopd ToV TEPUATIOUO!
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*EmavaAnyn ano A10

Alwaypadn kKoppou os taélvopnpeva
ouvOedepevVN AloTa

e H texvum "teAkoU deiktn” nept)\auBaVELm dtatpnon svoq delktn otov

nponyoupevo KopuBo (prev) kaBwg kat Eva delkTn oTOV TPEXOVTA KOUPBO
(cur).

* Ac urtoBcooupe otLn 1ist deilyvel otn Alota poc avaltnon Kot n ivol
0 akEpoaog rov Ba dtaypadel (n Alota eivol taélvopnevn os avfovoa
oELPQ).

* Evac Bpoyxoc¢ ou uAomolel to Bripa 1:

for (cur = list, prev = NULL;
cur != NULL && cur->value < n;
prev cur, cur = cur->next) ;

* Otav o Bpoyyoc teppatiletal, N cur deixvel otov KOUPo tov Ba dtaypadet
KoL N prev SE{VEL OTOV TIPONYOUEVO KOUPO.

y x‘;\,‘ /" \
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*EmavaAnyn ano A10

Alwaypadn kKoppou os taélvopnpeva
ouvOedepevVN AloTa

* Ac untoBeooupe O0TL N 11ist €xeL TNV akOAovBOn epdavion Kat n eivorl

* AkoAoUBwC, ncur =11ist, Kalprev = NULL €XOuv eKTEAECTEL:
prev

Dr. Andreas Aristidou a.aristidou@ieee.org

cur
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*EmavaAnyn ano A10

Alwaypadn kKoppou os taélvopnpeva
ouvOedepevVN AloTa

O éAeyxoc cur !'=NULL && cur->value < n eivalopBoc, adou n cur
delyveL o€ €vav KOUBo, Kat o KOpBoC eival pkpotepog aro to 20.

* AkOAOUBWC, N prev = cur, cur = cur—->next €(0UV EKTEAEOTEL:

prev Cur

t 1

8
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*EmavaAnyn ano A10

Alwaypadn kKoppou os taélvopnpeva
ouvOedepevVN AloTa

e O éAeyyoc cur !'=NULL && cur->value < n gival mAAL cwoToOC, OMOTE N
prev = cur, cur = cur->next ekteAeitol Eava:

prev cur

e AdoU 1o cur twpa Selyvel otov KOUPO 0 EAeyxoC cur->value < n eivatAdabocg kol o
Bpoyyxoc teppatilel. AkoAoUBwC Ba uTtapéel Evac emumAEov EAeyxoc cur—->value !=n,
av 0 €Aeyxoc eival AdaBoc¢ (apa to value tou node gival ioo pe 20) mpoxwpaALE oTNV
napakapdn tov node (enopevn oeAida), aAAlwc £xouvpe €€o0do xwpic dStaypadn.

AL
'hx\.‘[::%(’a & B
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*EmavaAnyn ano A10

Alwaypadn kKoppou os taélvopnpeva
ouvOedepevVN AloTa

* H mapakapyn mouv amnatteital oo to frua 2.
* HénAwon
prev->next = cur->next;

KAvVeL To delktn oto mponyoupevo KOUPo va deixvel otov KOUPo Ttou delyvel n
TPEYOUOA TIUA TOU KOUBOoU:

prev cur

yulies

e (R[] B

S R

—
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*EmavaAnyn ano A10

Alwaypadn kKoppou os taélvopnpeva
ouvOedepevVN AloTa

* To Bripa 3 eival va areAevBepwoel TN Hvnn mou KataAapBaveL o
TPEXWV KOopBoc:

free(cur) ;

‘[ University of Cyprus
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Ta&lvopnueveg AlOTEC

Yuvaptnon O6nyou Xpnonc

#ifdef DEBUG

int main () { switch (x){
int x = 0; /* User Function Choice*/ case 1: printf ("Enter number to be inserted: ");
. . scanf ("%d", &y);
int y; /* Value to be inserted/deleted */ insert (list, y);
break;

LIST *list = initList(); - .
s initlist() case 2: printf("Give me the number to be deleted: ");

scanf ("%d", &y);
delete (list, y);

1 1=
while (x '= 4){ break :
case 3: printlist(list);
rintf ("You have the following options:\n"); break;
P g op : ’ case 4: printf ("Goodbye'!\n") ;
printf("\t 1\t: inserting an item in the list\n"); break;
default: printf ("Wrong entry - try again'!\n");
printf ("\t 2\t: deleting an item from the list\n"); b;;ak;P * ( g y y again!\n")
printf("\t 3\t: printing the list elements\n"); }}
printf("\t 4\t: exiting from the system\n"); return O;
f u%dn, & ; }
scant ( *) #endif

// ouvéxe.a

¥~ University of Cyprus
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Ta&wvopnMEVEC ALOTEC

Juvaptnon printlist

void printlist (LIST *1) {
NODE *p = NULL; // copy pointer

if ((1 == NULL) || (l->size == 0)) {
printf ("The list is empty\n");
return;
}
p = 1->head;
while (p != NULL) {
printf ("%d ", p->data);
p = p->next;
}
printf ("\n") ;
}

University of Cyprus

size head

data next data next

»
>

1

3

Y

data next

5 |NULL

Y
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Ta&lvopnueveg AlOTEC

Avadpoulkn Zuvaptnon printlist

size head ~ data next data next data next

void printlist (LIST *1) { 3 > 1 o 3 o 5 |NULL
if ((1L == NULL) || (1->size == 0))
printf ("The list is empty\n");

else
printnode (1->head) ;

"Ecwrtepiki ouvapTtnon" pe ePPEAEIO apxeiou

static void printnode (NODE *p) {

if (p '= NULL) { : :
printf ("%d", p->data); Avabdpoun Xwplg return
printnode (p->next) ; otnv OT[lGGOX(bpf]OT]

}

&
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MpoPAnua 1: count

* [padete cuvaptnon otn YAwooa C n omola maipvel wc oplopa eva Heiktn
o€ Alota KAl n omoia ertotpedel to peyebocg tnc Alotac.

* Mpotuno Zuvaptnong:

typedef struct node { typedef struct {
int data; NODE *head;
struct node *next; } LIST;

} NODE;

* KARon Zuvaptnong

/ 1 3| 3 | 15X
head node node node node
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MpoPAnua 1: count

EnavaAnmrtiki Avon

int count (LIST *1) {

if (1 == NULL) return O;
return countList (l->head);
} P
N
static int countList (NODE *p) { 11 J 3| 3| 5 | x
int count = 0; ffﬁ
while (p != NULL) { head node node node node
count++;

P = p->next;
}

return count;

&
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MpoPAnua 1: count

Avadpopikn Avon 1

int count (LIST *1) {

}

if (1 == NULL) return O;
int count = 0;
countListRecursive (1->head,
return count;

&count) ; 3/41 * 3| JEE n 5 X
head node node node node

static void countlistRecursive (NODE *p, 1int *count) {

if (p == NULL) {
return 0O;

}

(*count) ++;

countListRecursive (p->next, count);

University of Cyprus

Avadpoun XQPIZ return
otnVv orntoBoxwpenon Kot
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MpoPAnua 1: count

Avadpopikn Avon 2

static int countListRecursive (NODE *p) {
if (p == NULL) ¢{
return 0O;

}

return 1 + countlListRecursive (p->next);

}

int count (LIST *1) ({ 11— 3| 13| ——l 5 |X
if (1 == NULL) return 0; mmf/}
return countListRecursive (l->head) ;

node node node node

Avadpoun ME return
otnv onwoBoyxwpnon
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