EAAHNIKH AHMOKPATIA

Edvikov kot KamodictpLakov
r ’
I[Tovemotnuov Adnvwv

Aopec AedopeEVwWVY Kol TEXVIKEC
[MpoypopLaTLOHOU

Evotnta 4: ATA Alota

lwavvng Kotpwvng
2XOAN OeTikwyv Emiotnuwy
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2KOTtOL €vOTNTOC

* OpileL Tov ATA Alota

* Na avadeiel To mpoPAnUa TNC HETAKIVNONC
OTOLXELWV LLE TOV OXESLAOUO LE TTVAKOL

* Na eloayel tTnv oxedLAOTIKA EMLAOYN UE
duvapikec ouvoedepevec SoUEC e struct+pointers.

* Na avadeitel evaAlaKkTikoUC oxedlaopouc Kall
aVTLOTOLXEC UAOTTOLNOELC

* No eLoayel TNV oXEOLAOTLKN ETULAOYI LLE OTOTLKEC
ouvOeOEUEVEC OOLEC LLE TTLVOLKAL.
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[eplexopeva EVOTNTOLC

* OpLopoc kat xpnoeic ATA Alotoc
e YxeSLOOMOC Kol UAoTtolnoN UE Ttivaka

e Yxeblootikn Ertthoyn pe Suvapikec ouvoedeeVeC
dopEc pe struct+pointers

* EvaAloktikol oxedblaopuot (pe kedpain, OUTAQ
ouvOebeUEVN, KUKALKN, e EVOELEN TEAOUC,
TAEWVOUNLEVN) KOl UAOTIOLNOELG

e Yyeblaotikn EmtAoyn ouvdedepevnc SOUNC UE
TivoKa.
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Evotnta 4

ATA Aiota



NI2TE2

* Oplopocg ATA Alota
* ATA AkoAouBiokn Alota
e Alaxelplon Asiktwv Kot Atotwv otn C

e ATA Zuvbebepevn Alota
— YAoroinon pe deiktec (pointers)

— YAormoinon pe mivaka

* Edappuoyec kol Xpnon Alotwv
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Alotec (Lists)

Aebopeva

O ATA Alota ival pLa menepaopevn cuAloyn otoleiwv tou idlou
tumou T pe ypappukn doun (oAkn diataén).

O—0O0—~0C—-~0C0—-—0
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Baowec Mpagelg
e Anuloupyia

e Kataotpodn

e Kevn
e Ewaywyn
* Awaypadn

e [leplexopevo (tLun otoxeiov)
e Enmopevo, mponyoUEVO OTOLKELD

e Avalntnon

HEE™  ENOTHTA 4 - ATA Aiota
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2xedlaopog Alotac e ivaka

2TN OUVEXELO Ba XPNOLUOTIOLICOULLE TIAAL TOV TILVOKOL OOV TO HECO
amoBnKevong TwWV OToLXElWV HLac AloTtoc Omwe akpLPwe EyLve yla
N otoifa kat tnv oupa.

Auth n akoAouvBiakn vAomoinon £xeL ooV BAcLKO XOPOKTNPLOTLKO
OTL SladoxLkA oTtolxela tnG Alotac amoBnkevovtal o€ SLadOXLKEC
Ocoelc tou Tmivaka. Etol to TPWIO oOTOKEO NG AloTOg
armoBnkevetoL otnv Pwtn B€on Tou mivaka, to SeUTEPO OTOLXELO
NC¢ Alotac amoBnkevetal otn devtepn B€on Tou Tivaka K.o.K.
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2 XEOLOOOC

a | 3 | a, a,
A[0] A[1] A[2Z]  --- An-1] ... A[plithos-1]

H Aoywn oataén twv OToXElwV TNG AloTAC aVTLOTOWEL TN PUOLKA
SLataén Twv oTOLXELWV TOU TTivaKa.

EKTOC amo tnv amoBnKkeuon Twv OTOWELWV TNCG AloTaC oTov Tivaka
elval avaykaio va xpnotpomoilnBet kat pwa Bondntikn petoBAnTA
megethos mou Ba dlatnpel To ekaotote MANOOC TWV OTOLXELWV TNG
Alotoc.

Odnyolpaote Aoutov ot SNAWOELC :
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#define plithos
typedef ... typos stoilxeilou;

typedef struct {
typos stolxeilou typos pinakal[plithos]
int megethos;

} typos listas;

typos listas lista;

J&"  ENOTHTA 4 — ATA Aiota
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H vAomoinon tov Pacikov tpdiewv yio tov ATA akoAovOioxm

AMota efval eDKOAN Kol OPICUEVES atO AVTEG TOPOLGLALOVTOL
TOPOKATO:

vold dimiourgila
/* IIlpo : Kouplo

Meta : Anuioupyel pLoa revh Aloto/*

(typos listas *lista)

lista->megethos = 0;

ENOTHTA 4 — ATA Aiota
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int keni(typos listas 1lista)

/* Tlpo
MeTO

AnuiLoupyla pLagc AloTac.
EAéyYel ov pla Alota eival kevh*/

return (lista.megethos == 0 );

\ ENOTHTA 4 — ATA Alota
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int epomenos (typos listas lista, int thesi) {
/* Tpo : Anuiouvpyio Alotac.
Met&: Av gival éyrupn n Thesi eniLotpepel Tnv emnouevn
6¢éon tnc thesi oAALdc -1.
*/

1f ((thesi<0) || (thesi>lista.megethos-1)) {
return (-1);

telse
return (++thesi);

[Tapatnpnote v OuAn ypNon NS TIUNG EMOTPOPNC TNGS svuvaptnonc. Epdcov
OEV EYOLV VONLLO. O1 OPVNTIKEC TIWEC o€ BEom Tivaka, YPNOILOTOIOVLE TNV
apvnTikn Tiun -1 yia EvoeiEn Adbovc. EvaAlaktikOc TpOmog ovti yio onuada.
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thesi megethos E LG av wv r’]

l l
23 143 154165(82193[95] ? ?
\\\\ megethos
l }
23 143 (54160 |65 (82 93| 95| ? ?

MOALC OnuloupynBel o Ywpog auTOC TOTE TOMOBOesteital TO VEO
otolxeio tng Alotac. H uvlomoinon tng dtadilkaclog TG ELCAYwWYNS
EVOC VEOU oTolxelou otn Alota mopouolaletol otn ouvexela. Onmwg
ylo. TNV oupa Kol tn otolfa, £€Tol Kal yla tn Alota Oa TpEMEL va
e\eyxOel mpwTta av n Alota elvatl yepatn.

HO)\UT[)\OKPTF]TOL : O(n)
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int elsagogl meta (typos listas *lista,
typos stoixeiou stoixeio, int thesi, int *full) {
/* Tlpo : Anutioupyla tnc Alotac.
Metd: ELodyetal TO oOTolxelo stoixeio petd& tnv 6éon thesi

*/

int 1i;
*full = 0;
1f (thesi<0) || (thesi>lista->megethos-1)
return(-1) ;
else 1if (lista->megethos == plithos)
*full =1;
else {/* eciLoaywyn cival duvatrh. Metoakivnon otolyxelinv pLo
Oéon Oe& L& amd tnv thesir/
for (1 = lista->megethos-1 ; 1 >= thesi+l ; i1--)
lista->pinakas[i+1l] = lista->pinakas[i];

lista->pinakas|[thesi+l]=stolixeio;
lista->megethos++;
}

return (0) ;

ENOTHTA 4 — ATA Aiota
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Awarypaen) Ztoryeiov 54 (MetaxkiviGelg)

thesi megethos
} }
23 |43 [54]60 95| 7

/111

23 [43
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int diagrafi(typos listas *lista, int thesi)
/* Ilpo : Anutloupyioa tng Alotac.
Metd: Alaypdeetal To oTtolxelo tng *lista otn ©¢éon thesi.
*/
{ int 1;
1f ((thesi<0) || (thesi>lista->megethos -1))
return(-1)
else
1f (keni(*lista))
*empty=1;
else {/* pelwon ToU ueyébouc tnc Alotoc ratd 1
KOl aeaipegon tou kKevoU yxopou */
lista->megethos—-;
for (i=thesi; 1 <= lista->megethos-1 ; 1i++ )
lista->pinakas[i] = lista->pinakas[i+1l];
}

return (0) ;
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>xeblaotikn Ermtthoyn pe
AUVOLLKEC AOMEC



Aeiktec (Pointers) ko Structs

Evac Baolkog «Soukog AlBoc». OAn padi n
doun (struct) ovopaletot koppBoc (Node) ka
QTOTEAELTOL ATTO

- To pelog Info omolodnmote TUMOU, £0TW
InfoField.

- To peloc Link tumou deiktn og Node.

typedef struct NodeTag {
InfoField Info;
struct NodeTag *Link;
} NodeType;

(g™ ENOTHTA 4 - ATA Aiota
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Aneikovioelc AIOTwV Kal evOei&EIC TEAOUC TOUG

I—:- a;- B- y:-

ENOTHTA 4 — ATA Aiota

20



XPNOIJONOIOUME EIKOVEC TOU TUMOU

A

'Onou NULL dnAwvel Tov O€ikTN
nou dev deixvel noubeva.

'Evdel&n TEAOUC, OXI AUTONATOC
Tponoc¢. (*NULL).x ival
opaApa (ox1 navra d1ayvwaolho)

®Y  ENOTHTA 4 — ATA Aiota
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[Mpoooyxn oc ...
Lifetime-Alapkeia Zmng (3 karnyopieG HVAHNG):
- KaBoAlkeg oTaTIikeEG HETABANTEC

- Auto-Stack (tonikeg). AutouaTn olaxeipion (UNAoK).

- Heap. OnolodnnoTe avTiKEiueEVO dNUIOUPYEITAl HE
malloc 1oxuUsl yexpl va 1o anodeoueucoupue He free.

H diaxeipion Heap €ival eubuvn TOU NpoypauuaTioTn.

AvakukAwon: 'Otav dev xpeialOJaoTe AAAO TOTE
free.

Alias-Zuvwvupa: NMoAAanAoi Tponol avagopdac yia To
i010 QVTIKEIMEVO OTN KVOUN.

Aiwpoupevol (dangling) O€ikTeG: TI cuuBaivel av
evac deikTng deixvel og BEon YVNUNG Nou OEV IOXUEI;

e
ol
P

é:; FiiY
fex™ ENOTHTA 4-ATA Aiota
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>uvoedepeVN Alota

//O TUNoOC KONPOC

typedef struct NodeTag {
InfoField Info;
struct NodeTag *Link;

} NodeType;

// O TUNoC O&ikTn 0 KOUPO
typedef NodeType *NodePtr;
// H dnAwoaon d€ikTn apxn¢ TnG AioTac
NodePtr L; // mbévita xpet&lstal pLo apXn

(g™ ENOTHTA 4 - ATA Aiota
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Eicaywyn o€ cuvdedenevn Aiota (4 Bnuarta).
NepinTwoelc: META ano nou; (apxn, MEon, TEAOC)

Apxn HEDN huEDN TEAOC

Info;Link Info; Link Info;Link
L S

Ta apxika Bnuata 1, 2 €ival koiva o€ Kabe nepinTwon

1. Anyioupyoupe veo KOMBO N

NodePtr N; //dAAwon N -_’-

N = malloc (sizeof (NodeType)) Info;Link

2. Baloupe TIgeC oTo Info Tou N
N->Info=..

3
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BAuaTta 3+4 via Tnv cuvdeon Tou N (nepintTwoeic A, B)

A. Eloaywyn otnv apxn (1oxuel kal yia kevn Aiota)

3. Tiyn oTto Link Tou N
N->Link=L;//Iox0eL. koL av n L==Kevp (L==NULL)

4. Tov KAVOUME TOV NpwTO KOUBO TNC AioTac.
L=N;

Info;Link Info;Link Info;Link

Info;Link

3
| 287 ENOTHTA 4 — ATA Alota
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B. Elcaywyn o€ aAAn 6gon (META ano npodeiktn P)

Info;Link Info;Link Info;Link
L .
P P
3. Tign oTto Link Tou N

N->Link = P->Link;

4. Tov EVOWNATWVOUUE O0TN AioTa
P->ILink = N;

d

ENOTHTA 4 — ATA Aiota i
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Av €xoupe deiktn Last Kol KOVOUULE
ELO0LYWYN OTO TEAOC

npiv Info;Link Info;Link Info;Link

L -

Last

META Info;Link Info;Link

L - =

Info;Link

i Last

Info;Link

%" ENOTHTA 4 — ATA Aiota
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... N Eloaywyn oto tehoc (P==Last)
Bpata 1, 2, 3, 4 onwc mpLv + 50
1. AnHIOUPYOUNE VEO KOMPBO

NodePtr N;
N = malloc (sizeof (NodeType))

2. Baloupe Tiyec oto Info Tou N
N->Info=...
3. Tiyn oto Link Tou N
N->Link = P=->Link; / /1 N->Link=NULL;
4. Tov evOWUATWVOUHE O0TN AIOTA w¢ TEAEUTAIO
P->IL.ink = N; //f Last->Link = N;
5. 'EAeyxoc kal Evnuepwon Acgiktn Last
1if (P==Last)
Last = N;

Elvalr owotd; TL vivetal oav o TeAesvutaloc eival koL o

IOPOTOC;

™ ENOTHTA 4 — ATA Aiotal
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Awarypaeny KouPov (ne/yopic Last)
777 777 777

Info;Link Info;Link Info;Link

..

l??? l??? l???

Info;Link Info;Link Info;Link

[

S ENOTHTA 4 — ATA Aiota
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Alorypapr) TOL TPOTOL KOUPBOL

typedef struct NodeTag {

InfoField Info; L
struct NodeTag *Link;

} NodeType; T -

if (L!=NULL) // und&pyxouv otolyxela?

{ - // mpoowplvodc delxring via free
L = L->Link; // Néo tTLun Tou L o emdbuevocd
if (L == NULL) // diLaypophy povadlkoU xdOuPRou

Last = NULL; // 16te aAA&lel kol o Last

- // eAeuBépwos TOV KOUPO

} else ;// évdelén eviomiLouoU A&OBOUC

| 3 ENOTHTA 4 — ATA Aiota
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Aworypapny dAAov kKOpPov
(META am6 tov tpoociktn P)

Info;Link Info;Link  Info:Link

1 !
P T-

if ((P!=NULL) && (P->Link!=NULL))// vn&pxel €OOUEVO;

{ < @aeiype I P/ /| npocwplvoc deixkine (free)

P->Link = T->Link;// Néo tiuf) tTou L o £nduevoc

if (T == Last) // dLaypaen telsutalou xkdéuRou;

Last = P;

- // elXeuBépwoe TOV KOURO

_} else ;// évdeLfn eviomiouoly A&BOUG

| 3 ENOTHTA 4 — ATA Aiota
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Alaypapn TeAeuTtaiou kOPBou MANTA pe npodeikTn,
OXI ME xpnon Tou Last, napoAo nou deixvel NON oTov
TeEAEUTAIO KOUO.

Info;Link Info;Link Info;Link

To free(Last) a@nvel evav alwpoUphevo OeIiKTN Kal AaBog
TIMN via To Last.

Mnopoupe va Bpoupue Tov Nnponyouuevo deiktn P povo
av nepacoupe ano P=first, yexpl P->Link==Last.
Info;Link Info;Link

fist L[ e

s _‘;,
42)  ENOTHTA 4 - ATA Aiota 32
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NMpoTeiveTal

1) Mpiv TOV NpoypauuaTIONO CUVOEDEUEVWY OOUWYV, Vda
oXeOIAlETE EIKOVEC VIA KAOE nepinTwon.

2) ANEIKOVIOTE OTOUC KOUBOUC TIC METABANTEC KAl TIC
TIMEC TOUCG. 2xedIaoTe o€ d1adoxIKa BnuaTa Tig
aAAayec Twv OEIKTWV NOU BEAETE va KAVETE

(eicaywyn, dlaypaen, KAmM)

3) AlaTnpeiTe navrta kanoia ocuvoeon. 'Eva ocuvnBiouevo
AGBocC €ival va eAeuBepwveTal N Hvnun npiv
(PTIAXTOUV Ol OUVOECDEIC. H og1pa evnNUEPWONG TWV
OUVOECEWYV Eival onuavTiKi.

4) EAsUBEpWVETE TNV PVNUN Nou Oev XpelaleoTE.
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>uvoedepEVEC ALOTEC
e stucts Kol pointers



2xedlaopnoc: Atota pe Zuvdedepevouc Koppoug

KaBe otowxeio tou ATA cuvdedepevn Alota (linked list) kaAeitau
KOuPoc (node) ko tepLexet duo media.

e 10 €va nedlo amoBnkevovtal ta dedopéva Kal

e 2TO Ao amoBnkevetal n Olevbuvon TOU EMOMEVOU
KopuBou tnc Alotac.

Moo kaAUTtepn amokpuyn Oa ypnowuomoltnoouvpe OA Kol €vov
apPXLKO «TIAnpodoplako» KOUPo tnc Alotac (AOUAC eV YEVEL).

Mo kKABe Alota, TOU TO MPOYPOUMA pOC armattel, SNAWVOUUE Eva
deiktn o omoiog nmepLexel tn dtevBuvon Tou apxLkou TNS KOUPou.

HEE™  ENOTHTA 4 - ATA Aiota
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1" Yiomoinon tov ATA: povd cvvoeoenuév) AMoto NE OEIKTES

typedef ... TStoixeioylListas ;

typedef struct info node * info deikti; //oto .h

typedef struct info node //oto .c yLa OA

{ int size; /* to péyebog¢ tn¢ Aloctag */
typos_deikti arxi;/*deikths ston proto komvo tis listas*/

} info node; /* o komvos plhroforias ths listas */

typedef struct typos komvou *typos deikti; //oto .h

typedef struct typos komvou //oto .c yLa OA
{ TStoixeioyListas dedomena;

typos _deikti epomenos; // povda ouvdedepévy




Ol Npacgelg

info deikti LIST dimiourgia( );
void LIST katastrofi(info deikti * linfo);

int LIST keni(const info deikti linfo);

void LIST epomenos (const info deikti linfo,

typos deikti * const p, int * const error);

void LIST proigoymenos (const info deikti linfo,
typos_deikti * const p, int * const error);

void LIST first(const info deikti linfo,
typos deikti * const first, int * const error);

void LIST last(const info deikti linfo,
typos deikti * const last, int * const error);

ENOTHTA 4 — ATA Aiota
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/*prakseis prosbashs*/

void LIST periexomeno (const info deikti linfo,
const typos deikti p, TStoixeioyListas *val,
int * const error);

void LIST allagi(const info deikti linfo,
const typos deikti p, TStoixeioyListas stoixeio,
int * const error);

void LIST diadromi (const info deikti linfo,
int * const error);

void LIST eisagogi (const info deikti linfo,
TStoixeioyListas stoixeio, typos deikti prodeiktis,
int *error);

void LIST diagrafi(const info deikti linfo,
typos deikti *deiktis, int * const error) ;

void LIST anazitisi(const info deikti 1linfo,
TStoixeioyListas stoixeio, typos deikti *prodeiktis,
int *vrethike) ;

ENOTHTA 4 — ATA Aiota
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info deikti LIST dimiourgia( )

{/* Pro: kamia

o Meta: Dhmioyrgia kenhs syndedemenhs listas meso
tis desmeusis kali arxikopoiisis tou komvou linfo pou
leitourgei os komvos pliroforias kai tha sindethei me
ton proto komvo pou tha eisaxthei

*/
info deikti linfo;
linfo = malloc(sizeof (info node));
linfo->size = 0;
linfo->arxi = NULL;

return linfo;
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int LIST keni(const info deikti 1linfo)
{/* Pro: Dhmioyrgia Listas
b Meta: Epistrefei 1 an h lista einai kenh,
diaforetika O

*/

return (linfo->arxi == NULL ) ;

ENOTHTA 4 — ATA Aiota

40



void LIST epomenos (const info deikti linfo,
typos deikti * const p, int * const error)
{/* Pro: Dhmiourgia listas
* Meta:Epistrefei ton epomeno komvo tou p kai sto
error 0. An o p einai null tote epistrefei sto error
2 allios an den iparxei epomenos epistrefei sto
error 1 */

*error = 0;
if ((*p) '=NULL)
{ 1f((*p) —>epomenos!=NULL)
*p=(*p) ->epomenos;
else
*error=1;
}
else
*error=2;
}
H napapetpog¢ p e€ivalL deiktng oe petafAfty tUnov
Sdeiktn. Tiati;

ENOTHTA 4 — ATA Aiota
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void LIST periexomeno (const info deikti linfo,

const typos deikti p, TStoixeioylListas *val,
int * const error)

{/* Pro: O deikths p deixnei ena kombo sth lista
* Meta:Epistrefei ta dedomena tou komwvou tou p

*/

*error=0;
if (p!=NULL)
TSlist setValue(val, p->dedomena) ;
else
*error=1l;

Xpnoiponototpe tnv TSlist setValue(A,D) yia va
anokpvuyoupe tnv avabeon (A =D “) ywa A, D
onmotLoudfnote tunovu (m.x. String). H ouvdptnon opiletal
otov TUmo Ztolxeiou (KOAUTEPOC TPOMOGC HECK HAPOAHETPOU) .
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H aAlayn tov mepleyouévon evog koupou:

void LIST allagi(const info deikti linfo,
const typos deikti p,
TStoixeioylistas stoixeio,
int * const error)

{/* Pro: Dhmiourgia listas
* Meta: Allazei ta dedomena ston komvo toy p */
*error=0;
if (p!=NULL)
TSlist setValue (& (p->dedomena) , stoixeio);
else
*error=1l;

HDapatnpfjote tnv noapdpetpo & (p—->dedomena) otnv KAQON 1n¢
TSlist setValue.
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EICAYOYT KO O10LYPOPT) GTOLYEIOV OO Lo GVVOEOEUEVT) AMOTO. LE OETKTEC!

Ewcaymyn petd omd tov mpooeikn

prosorin0s ——

™~

I

prodeiktis

ENOTHTA 4 — ATA Aiota
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void eisagogi meta(const info deikti linfo,
TStoixeioyListas stoixeio,
typos deikti prodeiktis, int *error)
{/* Pro: O prodeiktis deixnei ena kombo sth lista
* Meta:0 kombos me ta dedomena exei eisax8ei meta ton
kombo pou deixnei o prodeiktis */

typos deikti prosorinos; //Bhpa 1
prosorinos = malloc(sizeof (typos komvou)) ;
if (prosorinos == NULL)
{ *error=1l;
return;

}

TSlist setValue (&prosorinos->dedomena, stoixeio);//2
prosorinos->epomenos = prodeiktis->epomenos; //3
prodeiktis->epomenos = prosorinos; //4

linfo->size ++; //evnuépwon peyédoucg
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Ewayoyn Hpw
(xperaletor povo Yo E1I60YOYN 6TV Py TNS AMGTEC)

———

prosorinos /
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void eisagogi arxi (const info deikti linfo,
TStoixeioyListas stoixeio, int *error)
{/* Pro: Dhmiourgia listas
* Meta:0 kombos me ta dedomena stoixeio exei eisax8eil
sthn arxh ths listas */

typos deikti prosorinos; //Bhpa 1
prosorinos = malloc(sizeof (typos komvou)) ;
if ( prosorinos == NULL )
{ *error=1l;
return;

TSlist setValue (&prosorinos->dedomena,stoixeio); //2
prosorinos->epomenos = linfo->arxi; //3
linfo->arxi = prosorinos; //4

linfo->size ++;

ENOTHTA 4 — ATA Aiota
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H gicaymyn evdg kouPov 6e omo1oonmote onueio g Motog HeE
ocvupoon n tiun prodeiktis==NULL va onpaivel «otnv apymn».

void LIST eisagogi(const info deikti linfo,
TStoixeioylListas stoixeio,
typos deikti prodeiktis, int *error)
{/* Pro: Dhmiourgia listas
* Meta:Eisagetai to stoixeio meta ton prodeikti,an
einai null mpainei stin arxi tis listas allios
meta apo ton komvo pou deixnei*/

*error=0;
if (prodeiktis==NULL)

eisagogi arxi(linfo, stoixeio, error); //oUpPaon
else

eisagogi meta(linfo,stoixeio, prodeiktis, error);

ENOTHTA 4 — ATA Aiota
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lista

Awaypoen

\ 4
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prodeiktis
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I

prosorinos
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void LIST diagrafi prwtou(const info deikti linfo,
int * const error)

{/* Pro: Dhmiourgia Listas
* Meta:Diagrafetai to prwto stoixeio ths listas
typos deikti prosorinos;

*error=0;

if LIST keni (linfo)

{ *error=1;
return;

}

else

{ prosorinos = linfo->arxi ;
linfo->arxi = prosorinos->epomenos;

free (prosorinos) ;
linfo-> size--;

ENOTHTA 4 — ATA Aiota

*/

50



void LIST diagrafi meta(const info deikti linfo,
typos deikti prodeiktis, int * const error)
{/* Pro: Dhmiourgia Listas
* Meta:Diagrafetai to stoixeio ths listas meta ton
prodeiktis */

{ if (prodeiktis->epomenos !=NULL) {
*error=0;
typos deikti prosorinos;

prosorinos = prodeiktis->epomenos;
prodeiktis->epomenos = prosorinos->epomenos;
free (prosorinos) ;
linfo->size--;

}

else *error=l; //o mpodeirtng eivalL teAevtaiog
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void diagrafi komvou ( const info deikti linfo,
typos deikti prodeiktis,
int *error) {
/* Mpo : H *listaPtr &ev eivalL kevh Kal o prodeiktis
givalL évag képpo¢ tn¢ Aiocta¢ 4 eivatr NULL.
Metd: Av o prodeiktis eivat NULL tdéte dLaypaPinke
TOo npAto otoiLxeio. Av o prodeiktis eivair xéppog
Tn¢ Alotag 16te dLaypdeptnke o endpevog ké6upPog */

typos _deikti prosorinos;
error = 0;

if keni(linfo)
*error=1;

else if (prodeiktis == NULL) // Zoppoaony
diagrafi prwtou(linfo, &error);

else diagrafi meta(linfo, prodeiktis, é&error);

ENOTHTA 4 — ATA Aiota
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lista

trexon

void diadromi (typos deikti lista) {
/* Mpo : ExeL dnuioupyndei pLa Alota.
Metda: ExeL diatpéfeL SAoug toug kKOSpPoug pLag¢ Aioctag
Kal éxelL enefepyaocotei ta dedopéva rK&Oe xSpPou. */

typos deikti trexon=lista;
while (trexon!=NULL)
{

/* evioAéc yLa enefepyacia twv dedopévav */

epomenos (lista, &trexon);
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void LIST katastrofi(info deikti * linfo)
{/* Pro: Dhmioyrgia listas

* Meta:Katastrofi ths listas kai apodesmeusi
kai tou komvou linfo */

typos deikti todel, todel2;

todel=(*1linfo) ->arxi;

while (todel !=NULL)

{ todel2=todel;
todel=todel->epomenos;
free (todel2) ;

}

(*1linfo) ->arxi = NULL;

free(*1linfo) ;

*linfo = NULL;

ENOTHTA 4 — ATA Aiota
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AA\eC popdec Alotwv
1Ol Otemadpn oto .h

Me kedpaAn

KUukAlka 2uvOebepevn

AutAa 2uvdedepevn

Me €vbelén Tehouc (Last N Tail)

MoAAamAad 2uvdedepevec AloTec
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Nioteg pe kepaln

O kopBoc kedbaAn ocuvnBwe dev MepLEXEL TUMOTA OTO TUAUO TWV
dedopEVWY TOU KAl 0 POAOC TOU €lvol AmtAd yLa vol UTTAPXEL EVOC
nponyoupevoc KopBoc mpwv tov "mpaypatiko” mpwto KOpPo NG
Alotag, wote va gxouvpe 1 mepimtwon sloaywync/dtaypadng
KOpUBou.

lista )

—_—

y

EAEVN -—

2TUPOC

\ 4

——| BawoiAnc

Me autoU tou €idouc tnv vAomoinon, kaBe cuvdedepevn Alota EXEL
eEval KOUPBo kedaAn. [0 CUYKEKPLUEVA, HLlOL KEVA AloTa €XEL €va
KOpBo kedbaAn:

e ——

lista )
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O onAmacelc ogv arrdlovv, OMQY uepikéc mpaceic NA
typedef struct info node *info deikti;

typedef struct info node
{ 1nt size;
typos deikti arxi; /* ston proto komvo */
} info node; /*o komvos plhroforias listas */

typedef struct typos komvou *typos deikti;
typedef struct typos komvou({
TStoixeioylListas dedomena;

typos deikti epomenos;

};

ENOTHTA 4 — ATA Aiota
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info deikti LIST dimiourgia()

{/* Pro: kamia

* Meta:Dhmioyrgia kenhs syndedemenhs listas.

desmeusis kai arxikopoiisis tou

komvou linfo

(komvos pliroforias) kai tis desmeusis tou protou

komvou tis listas pou poy leitourgei os
tis listas */

info deikti linfo;

linfo = malloc(sizeof (info node));
typos deikti head;

head = malloc(sizeof (typos_ komvou)) ;
head->epomenos = NULL;

linfo->size = 0;

linfo->arxi = head;

return linfo;

ENOTHTA 4 — ATA Aiota
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[0 Tov €EAeyyo av (o AloTo e KEPOAT €lval KEVT] £YOVLE:

int LIST keni(const info deikti 1linfo)
{/* Pro: Dhmiourgia listas
* Meta:epistrefei 1 an h lista einai kenh,
diaforetika 0 */

return ( linfo->arxi->epomenos == NULL ) ;

O tpd&eic epomenos, perichomeno, allagh mopauévouv ot 101€g.

e :
§%  ENOTHTA 4 — ATA Aot
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Mobvo pia TpdEn Yo E1Gay YN Kot LLd, Y1, Oy pop

void LIST eisagogi(const info deikti 1linfo,
TStoixeioyListas stoixeio,

typos_deikti prodeiktis, int *error)
{/* Pro: Dhmiourgia listas
* Meta:Eisagetai to '"stoixeio" meta ton '"prodeikti'",an

einai null autos to stoixeio mpainei stin arxi tis
listas allios mpainei meta apo ton komvo pou

deixnei autos */

typos _deikti prosorinos;
prosorinos = malloc(sizeof (typos komvou)) ;
if ( prosorinos == NULL )

{*error=1l; return;}

TSlist setValue (&prosorinos->dedomena, stoixeio);
prosorinos->epomenos = prodeiktis->epomenos;
prodeiktis->epomenos = prosorinos;

linfo->size ++;

ENOTHTA 4 — ATA Aiota 60




['a o vrompoypaupa diagrafi Eyovpe:

void diagrafi (const info deikti 1linfo,
typos_deikti prodeiktis, int *empty) {
/* Mpo : H Alota dev egivaL Kevy.
Met&: dLaypdpinke o endpevog¢ kKOppo¢ and autdv nou
deixveL o prodeiktis */

typos_deikti prosorinos;

if (keni(lifo))
*empty = 1;

else {
*empty=0;
prosorinos = prodeiktis->epomenos;
prodeiktis->epomenos = prosorinos->epomenos;
free (prosorinos) ;
linfo->size--;
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Kvkka Xvovoeosuéves Aloteg (.. Ema@éc oto Kivntad)

.

—>

EAévn

2TVPOC

\ 4
\ 4

Avopéac | ——| Baoiing

klista

©,
k—'lcgt a\l EAévn

2TOVG aAyopiBuovg e olypaPng Kol €lGaymyng Koppov oegv
yperdleton va Anedel vToyn N mepinton KOUPOV TOL OV £YOLV
TPOTYOVUEVO.
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AlyoprOpog 160 yOYNS 6€ KUKALKA GUVOEOENEVT MOTO. :

{O prodeiktis ogiyvel Tov Tponyovuevo kKOUPo amd avtodv oV
wpokelTal va glooydel (av vapyeL)}

1. pare neo komvo (prosorinos) // Bipa 1

2. dedomena (prosorinos)= stoixeio

3. a) Av n KUKALKRA Alota eival kKevy (véa nepintwon)
epomenos (prosorinos) = prosorinos
klista = prosorinos

b) diLapopetLr& (OMWC OTnV PN KUKALKI)

//2

//3
//4

epomenos (prosorinos)=epomenos (prodeiktis) //3

epomenos (prodeiktis) = prosorinos

" ENOTHTA 4 — ATA Alota

//4
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void LIST eisagogi(const info deikti linfo,

TStoixeioylListas stoixeio,
typos deikti prodeiktis, int *error)
typos _deikti prosorinos, temp;

prosorinos = malloc (sizeof (typos komvou)) ; //1
TSlist setValue (& (prosorinos->dedomena), stoixeio); //2
if (prodeiktis == NULL) //gia eisagogi stin arxi
{ if(LIST keni(linfo)) // NEO 3
prosorinos->epomenos = prosorinos;
else
{ LIST last(linfo, &temp, error); //prodeiktis
prosorinos->epomenos = (*linfo)->arxi;

temp->epomenos = prosorinos;

}

linfo->arxi= prosorinos; //4
} else //gia eisagogi meta ton prodeikti
{ prosorinos->epomenos = prodeiktis->epomenos;

prodeiktis->epomenos = prosorinos;

}

linfo->size ++;

ENOTHTA 4 — ATA Aiota 64



ALyoprOpog oaypa@ns 6€ KUKMKA GUVOEOENEVT] AGTO,

{O prodeiktis o€iyvel Tov Tponyovuevo kOUPo amd avtdv OV
TPOKELTAUL VO, Olrypopel (av vtdpyel)}

Av 1 Atlota eival xevhl 16te AdbOo¢
ALopopeT LKA

[

prosorinos = epomenos (prodeiktis)
2. Av prosorinos == prodeiktis
16te {Alota pe éva pdévo képPfo}
klista = NULL
S LapopeT LKA
epomenos (prodeiktis) = epomenos (prosorinos)
3. apodesmeysi (prosorinos)
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void LIST diagrafi(const info deikti linfo,

{

typos _deikti *prodeiktis, int * const error)
typos_deikti prosorinos,previous;

prosorinos = *prodeiktis;

*error=0;

if (LIST keni(linfo) || (*deiktis == NULL))

{ *error=1l; return; }

if (linfo->arxi->epomenos!=linfo->arxi) // éx. MONO 1

{ LIST proigoymenos(linfo, &previous, error);
if (linfo->arxi==*prodeiktis) //an einai o protos kombos
linfo->arxi=(*prodeiktis) ->epomenos;
*prodeiktis=prosorinos->epomenos;
previous->epomenos = prosorinos->epomenos;
free (prosorinos) ;

}

else //diagrafi tou monadikou kombou tis listas
{ free(linfo->arxi);

linfo->arxi = NULL;

*prodeiktis = NULL;
}

linfo->size--;

ENOTHTA 4 — ATA Aiota
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ALlyoprOpog Yo TNV EMioKEYN TOV KOUPOV piog KUKMKa
GLVOEOEUEVIS ALOTOG

Av 1 Alota dev egival kevhy totEe:

l.trexon = klista

2 .Na snavadoappavovial ta akdAoubo PBAHpATA:

oo. Enefepyacia tou dedomena (trexon)
B. trexon = epomenos (trexon)
péxpLc Otou trexon == klista

ENOTHTA 4 — ATA Aiota
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Autha Xovoeosuéves AloTES

dlista 41

Avopéag

\ 4

A

Boaoiing

\ 4

EAévn
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['o. TV vAOTOINON TOV OTAG GLVOEDIEUEVOV ALGTOV YPEIALOVTOL Ol
aKOAOVOO1 Op1LGLOL Kol ONAMGELS:

typedef struct typos komvou

{ TStoixeioylListas dedomena;
typos deikti epomenos ;
typos deikti proigoumenos;

} typos komvou;

‘Evac akopn d€ikTNG o€ KABE KOM[30.
Agv aANalel 1o .h (epOooV £XOUHE TOV APXIKO KOWBO
TTAnpogopiag)

HEE™  ENOTHTA 4 - ATA Aiota
I )
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Ot adyop1Buot yia Tic Pacikeg TPAEELS Le OMAL cLUVOEDEUEVES MOTEC Elvan Opototl Ue
EKEIVOVC TV GLVOEOEUEVOV AGTOV LoG KaTeLBLVONGC. AloyelptllOU0oTE 2 OEIKTEC
emmAEoV. Agv £yovue aAlayEC ot Anuovpyio.

info deikti LIST dimiourgia( )
{/* Pro: kamia
* Meta: Dhmioyrgia kenhs syndedemenhs listas meso tis
desmeusis kai arxikopoiisis tou komvou linfo pou
leitourgei os komvos pliroforias kai tha sindethei
me ton proto komvo pou tha eisaxthei */

info deikti linfo;

linfo = malloc(sizeof(info node));
linfo->size = 0;

linfo->arxi = NULL;

return linfo;

ENOTHTA 4 — ATA Aiota

70



Enopévwg oUTe KAL OTOV E€AEYXO KEVQ

int LIST keni(const info deikti 1linfo)
{/* Pro: Dhmiourgia listas

* Meta: epistrefei 1 an einai kenh, diaforetika 0 */

return ( linfo->arxi == NULL ) ;

ENOTHTA 4 — ATA Aiota
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Eloaywyn kopBou og pla SumAd ouvdedepevn Alota pe kepan

prosorinos P Nikoc N
—1 EAEVN /: > ; Jmupos | T
1
prodeiktis

[TLo CUYKEKPLUEVQ, TIPETIEL VO alkoAouBnBouv ta emopeva Bripata:

1. Anpoupyio KOpBou otov omotio va deixvel o Seiktnc prosorinos.//1
2. Kataywpnon tng TN 0To TUNHA TwV SES0UEVWVY TOU //2
3. Evhuepwon delktwyv Tou KopBou (2 deikteg) //3+
4. EvnuEPpWON HELKTWV TIPONYOUEVOU Kal EMOUEVOU (v UTIAPXEL)
//4+

oy
i *i‘ ENOTHTA 4 — ATA Alota 72




void LIST eisagogi(const info deikti linfo,
TStoixeioylListas stoixeio,
typos deikti prodeiktis, int *error)
{/* Pro: Dhmiourgia listas
* Meta:Eisagetal to "stoixeio" meta ton "prodeikti",an
einai null autos to stoixeio mpaineili stin arxi tis
listas allios mpainei meta apo ton komvo */

*error=0;
if (prodeiktis==NULL)
eisagogi arxi(linfo,stoixeio, error);
else
eisagogi meta(linfo,stoixeio, prodeiktis, error);
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void eisagogi_arxi (const info deikti linfo,
TStoixeioyListas stoixeio, int *error)
{/* Pro: Dhmiourgia listas

* Meta:0 kombos me ta dedomena stoixeio exei eisax8ei
sthn arxh ths listas */

typos_deikti prosorinos;
prosorinos = malloc(sizeof (typos komvou)) ;

if ( prosorinos == NULL )
{ *error=1l;
return;

}

TSlist setValue (&prosorinos->dedomena, stoixeio);

prosorinos->epomenos = linfo->arxi;
prosorinos->proigoumenos = NULL;
if (linfo->arxi != NULL)

linfo->arxi->proigoumenos = prosorinos;
linfo->arxi = prosorinos;
linfo->size ++;
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void eisagogi meta(const info deikti linfo,
TStoixeioyListas stoixeio,
typos deikti prodeiktis, int *error)
{ /* Pro: Dhmioyrgia listas
* Meta:0 kombos me ta dedomena stoixeio eisagetai
* meta ton kombo pou deixnei o prodeikths*/

typos_deikti prosorinos;
prosorinos = malloc(sizeof (typos komvou)) ;

TSlist setValue (& (prosorinos->dedomena), stoixeio)

prosorinos->epomenos = prodeiktis->epomenos;

prosorinos->proigoumenos = prodeiktis;

if (prosorinos->epomenos !=NULL)
prosorinos->epomenos->proigoumenos=prosorinos;

prodeiktis->epomenos = prosorinos;

linfo->size ++;

ENOTHTA 4 — ATA Aiota
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Awaypo@n KOpPov oo pio 01tAa cuvOEIEUEVT] AMOTO UE KEQUAN

L | Avopéac Al EAévn XmOPOg

—
I f A

prodeiktis prosorinos

X v

A
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LIST diagrafi(const info deikti linfo,

{

typos _deikti *deiktis, int * const error)
typos_deikti prosorinos, previous;
*error=0;
if (LIST keni(*1linfo) || (*deiktis==NULL))
{ *error=l; return; }
if (linfo->arxi==*deiktis) //an einai o protos
{ prosorinos = *deiktis;
*deiktis=prosorinos->epomenos;
if ((*deiktis) '=NULL)
(*deiktis) ->proigoumenos = NULL;
linfo->arxi=prosorinos->epomenos;
} else //se kathe alli periptosi
{ prosorinos = *deiktis;
previous=prosorinos->proigoumenos;
*deiktis=prosorinos->epomenos;
previous->epomenos=prosorinos->epomenos;
if ((*deiktis) '=NULL)
(*deiktis) ->proigoumenos = previous;
} free (prosorinos);

linfo->size--;
ENOTHTA 4 — ATA Alota
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Aiota pe deilktn OTO TEAOC
AAA&{oupe tOoVv KOpPo mAfnpogpopiag, OxL to .h

typedef struct info node
{ int size;
typos deikti arxi;
/* deikths sto proto komvo tis listas */
typos deikti telos;

/*deikths sto teleutaio komvo tis listas*/
} info node; /* o komvos plhroforias ths listas */

ENOTHTA 4 — ATA Aiota
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info deikti LIST dimiourgia( )
{/* Pro: kamia
* Meta: Dhmioyrgia kenhs syndedemenhs listas meso
tis desmeusis kal arxikopoiisis tou komvou
linfo pou leitourgei os komvos pliroforias
kai tha sindethei me ton proto komvo pou tha
eisaxthei */

info deikti linfo;

linfo = malloc(sizeof(info node));
linfo->size = 0;

linfo->arxi = NULL;

linfo->telos = NULL;

return linfo;
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void eisagogi_arxi (const info deikti linfo,
TStoixeioyListas stoixeio, int *error)
{/* Pro: Dhmiourgia listas
* Meta:0 kombos me ta dedomena stoixeio exeil
eisax8ei sthn arxh ths listas */
int error=0;
typos_deikti prosorinos;
typos_deikti last=NULL;
prosorinos = malloc(sizeof (typos komvou)) ;
if ( prosorinos == NULL )
{ *error=1l; return;}

TSlist setValue (&prosorinos->dedomena, stoixeio);
prosorinos->epomenos = linfo->arxi;

linfo->arxi = prosorinos;

linfo->size ++;

LIST last(linfo,&(linfo->telos), é&error);

ENOTHTA 4 — ATA Aiota
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void eisagogi meta(const info deikti linfo,
TStoixeioylListas stoixeio,
typos deikti prodeiktis, int *error)
{/* Pro: O prodeikths deixnei ena kombo sth lista
* Meta:0 kombos exei eisax8ei meta ton prodeikths */

int error=0;
typos_deikti prosorinos;

prosorinos = malloc(sizeof (typos komvou)) ;

if (prosorinos == NULL)
{ *error=1l;
return;

}

TSlist setValue (&prosorinos->dedomena, stoixeio);
prosorinos->epomenos = prodeiktis->epomenos;
prodeiktis->epomenos = prosorinos;

linfo->size ++;

LIST last(*linfo,&(linfo->telos), &error)
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MoAAanAa cuvdedepévec Aioteg (multiply linked lists)

[lo. TO TPONYOUUEVO TIOPASELYHA TWV EyypadwV, TIOU TIEPLEXOUV TO OVOUO KO
ToVv oplOpo pntpwou doltntwy, Ba UMopoUCAUE VO EXOUME TNV TIAPOAKATW
ouvdedepevn Alota (pe SVo SlaocuvdEoelc):

XmOPOg 1532 : -

\ 4

\ 4

Bociing 1117 - 3 lista?

Avdpéag 1758

\ 4

listal

\ 4

Nixog 2500 - ‘
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Ewdikn Mepumtwon

Taéwopunuevn Alota



Mua Atota Acyetal taéwvopnpévn (sorted list) av ot kopBol tng eival
ouvOEOEUEVOL KATA TETOLO TPOTIO WOTE €va amno ta nedia, To medio
KAewdi (key field) tou tunuatog dedopevwy, eival talvopnueEvo oe
avéovoa n $Oivovoa oelpa.

Y€ (Lo TETOL AloTa N eLooywyn €voc vEou KOUPou Ba TpEMEeL va €XEL
o0V OTTOTEAECHA TNV TTApOywyn HLaG veag tasvounpevng Alotag. H
gloaywyn tou O6nAadn Ba MPEMEL val YIVEL OE KATIOLO OUYKEKPLUEVO
onuelo TN Alotac.

Jtnv Tmeplmtwon t™ng avalnitnong Kamowu KOouBou o U
taélvopnpuevn Alota e€etaletol EMUTAEOV AV TIPOOTIEPACOUE TNV TLUN
nov avalnTouE.
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AAyopLOpoc avalntnong taétvopnuevng (oe avéovoa oelpa)
Aiotac (o prodeiktis yia tuxov etcaywyn n dwaypadn)

1. prodeiktis = null, trexon = list

2. 000 6gv ohokAnpwOnke n avalntnon kot trexon != null va
£KTEAOUVTOL Ol TIOPAKATW EPYACLEC:
Av dedomena(trexon) >= stoixeio, tote
H avalntnon oAokAnpwOnke
av dedomena(trexon) = = stoixeio o koppoc BpeOnke
SladopeTIKA
npoxwpnoe touc deiktec prodeiktis kat trexon.
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H vAomoinomn tov moapomavm adyopiOuov yivetal pe tnv akdOAovon
OLHOKAGLO,

void anazitisi (typos_deikti lista,
TStoixeioylistas stoixeio,
typos deikti *prodeiktis, int *vrethike) {

/* Mpo : Ta otoixeia tn¢ Alotag lista gival
Taf Lvopnuéva ce avfouvoca oeLpd.

Met&: Eyitve avalftnon oty lista yia tov eviomiopd
KOpPou movu é€xeL mepLexdépevo stoixeio
(*vrethike==1) {4 yLa pLa 6&éon yLa Tnv £LO0AYRYY
véou képpou (*vrethike==0).

O *prodeiktis JdeixvelL 1OV mponyovpevo ké6uPo and
autdv mou mepLéxelL to stoixeio (epdboov BpéOnke) 1
Tov KOuPo pet& 1OV omoio upmopei va egiLoaxdei 10
stoixeio (epdboov dev Ppébnke) .

* / ,
ovveYeld
[ >
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typos deikti trexon;
int anazitisi=0;
trexon = lista;
*prodeiktis = NULL;
*vrethike = 0;
while (('anazitisi) && ('keni(trexon)))
if (periexomeno (trexon) >= stoixeio) {
anazitisi = 1; // téAog¢ avalftnong
*vrethike =
(periexomeno (trexon)==stoixeio)
}
else{
*prodeiktis = trexon;
proxorise(lista, &trexon);

ENOTHTA 4 — ATA Aiota
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Edappoyec cuvdedepevwy AlOTWV

©7 ENOTHTA 4 — ATA Alota
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Napdaotaon MOAVWVUHOU HE UVOESEMEVN AloTal
Eva TTOAU WVU O n-tootol Babuol éxeL tn popdn:
p.(X) =a,+a; x+a,x?2+...+a x"

Kol urtopel va peAetnBel pe tn xpnon tou ATA Alota.. lMpaypaty, ot
OUVTEAEOTEC TOU pmopel va BewpnBouv otL oxnuatifouv tn Alota

(ap, @y, @y, .., Q)

KOL KOTQ OUVEMELA va TapaoctoBel pe omoladnmote aAmo TLG
UAOTIOLNOELC VLot AloTa. Z€ TEPLMTWON TOU TO TIOAUWVUHO Eival
apaLO TT.X TO :

p(x) = 6 + x>0 + x*°
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TO oTtoilo €xeL tn MARPN Hopdn
p(x) =6 +0x + 0x2+ ... + 1x30 + ... + 1x%°

Ba xpelaletal eva mivaka pe 100 otolyeia, amo ta omola ta Tpla eival
un undevika. Na tnv amoduyn tou poBAnpatoc autol Bo MpEMEL va
Slatnpouvtal Hovo oL PN UNOEVIKOL CUVTEAECTEC TOU TIOAUWVULOU.

Mo mapadetypa to p(x) maplotavetatl cav
((6I O)I (1I 50)) (1I 99))

ormou ta {evyapla €ival SLATETAYUEVA ETOL WOTE oL EKOETEC va elvall
o€ avéovoa oelpa. O KOUPOC Lo TeTolog Alotacg Ba £xeL tn popdn

—— synd ekth -
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Mo mapadetypa, to p(x) Ba moplotaveTal Pe TNV akoAouOn
ouvdedepevn Alota pe Kepain:

—1?7 | ? |- -6 |0 |- =15O'—|—>1

P(X) =6+ 0x +0x°+ ... + IxV+ ... + 1x%

((6, 0), (1, 50), (1, 99))
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XPNGIULOTOIMVTOC TNV VAOTOINGT UE OEIKTEC, ATOUTOVVTOL Ol
aKOA0VOO1 Op1Lo oL Kol ONAMGELS:

typedef struct PolyElement ({
float synd;
int ekth;

} TStoixeioylistas ;

typedef struct typos komvou *typos deikti;
typedef struct k {

TStoixeioylListas dedomena;

typos deikti epomenos ;
} typos komvou;

HEE™  ENOTHTA 4 - ATA Aiota
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H eneéepyacio moOADOVOU®OV TOV TOPIGTAVOVTOL LE TOV TOPOTAVE®
TPOTO 0EV TAPOVGIALEL OVoKOALES. T mapdoeryua, ac vrotedel OTL
emBopovue va TpocHEcovue To TOAVOVLLA

P(X) =4 + 5x3 + 2x° + X'
KAl

q(x) = 2x3 + 3x> + 10x’ + 13%°

TOV TOPLGTAVOVTUL OC (AloTO LUE KEPOAN)

—1?7 1?4 |0 5|1 3| —1—|2 |5

\4

H
\l
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AUo BonBntikoi deiktec ptrexon kot gtrexon dlatpExouv Ta oToLXEL
TWV ALOTWV p Ko g, avtiotowa. Nea Alota r (p+q).

2UVYKpLOoN Twv ekBeTwv TwV dUo KOPBWV TWV ptrexon Kot gtrexon.
EkBetec eival StadopeTikol

O KOUPOC TTOU TIEPLEXEL TOV ULKPOTEPO TOoTtoOETE(TAL OTN T

POXWPAUE avTioToLo SELKTN
EkBetec elval oot

ol ouvteAeoTteCc npootiBevtal katl av tTo aBpolopa dev eival
undev dnuioupyeital véoc kOpPoc. To amoteAeopa TomoOeTelTOL OTO
neblo synd. O kowocg ekBetnc oto Tmedio ekth. O kOpPBoc autoc
TomoBeteitoL otn Alota r.

Mpoxwpape kot Toug dUo OeIKTEC

Av OUVOVTNOOUME TO TEAOC TNC MLOC AloTag, TOTE avtlypdadoviol ol
uTtoAoLtoL KopBot tng aAAng otn Alota r.
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H npdc0eom 000 TOAV®OVOU®Y TOL TAPIGTAVOVTOL LLE GUVOEOEUEVEC
Moteg vAomoleital 6To aKOA0VOO VTOTPOYPOLLLLOL:

void prosthesi poly(info deikti p,
info deikti q,
info deikti *rPtr)

{

/* Ilpo : Exouv dnuioupynOei d0o Alocteg pe
KEPOAEG NMOU HAPLOTAVOUV 3UO0 NMOAUQVUHA P
Kol g.

Metd: To *rPtr eivaL deiktng oe pLa
couvdedepévn Alota (pe KepAARn) mnovu
IOPLOTAVEL TO AOPOLORA TWV HMOAUWVUHWOV P
KOl g.

* ,
/ ovveYELd
| e
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typos_deikti ptrexon, gtrexon, rtrexon, prosorinos;
TStoixeioylListas neos;
int error = 0;

LIST first(p,&ptrexon, &error );// otov lo rdéppo
LIST first(q, &qtrexon, &error); // otov loxdéppo
(*r)=LIST dimiourgia(); // Alota KeVvAq

while ((ptrexon!=NULL) && (gtrexon!=NULL)) {

if (ptrexon->dedomena.ekth < gtrexon->dedomena.ekth) {
/* €xOéTng TOU P HLKPAOTEPOG TOU €KOETn TOU q */
LIST eisagogi (rPtr, ptrexon->dedomena, &rtrexon);
LIST epomenos (&ptrexon) ;

}else

if (gtrexon->dedomena.ekth < ptrexon->dedomena.ekth) {
/* €xOéTng TOU g HLKPAOTEPOG TOU €KOETH TOU P */
LIST eisagogi (rPtr, gtrexon->dedomena, &rtrexon);
LIST epomenos (&gtrexon) ;

} else /* exOétec LooL */
G .
cUVEYELDL

| e
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/* exOéteg (ocoL */
neos.ekth = ptrexon->dedomena.ekth;

neos.synd = ptrexon->dedomena.synd
+ gtrexon->dedomena.synd;

if (neos.synd != 0)
LIST eisagogi (rPtr, neos, &rtrexon);

LIST epomenos (&ptrexon) ;
LIST epomenos (&qgtrexon) ;
}
LIST last(&rtrexon);

} /* end of while pointer ptrexon or gtrexon not null */

GUVEYELN
[ >
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/* Avtiypagfy unddoinwv KO6uPwv tng¢ p H tn¢ q otnv r */
if (ptrexon!=NULL)
prosorinos = ptrexon;

else prosorinos = qtrexon;

while (prosorinos!=NULL) {
LIST eisagogi (rPtr,prosorinos->dedomena, &rtrexon) ;
LIST epomenos (&prosorinos);

LIST last(&rtrexon);
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YAomoinon tou ATA otoifa pe ouvdedepévn Alota

H otoiBa uvlomoleitat w¢ pla ouvdedepevn Alota, omou o SeilkTnC
rnou Seiyvel tov mpwto KOopPo tnNg Alotag Ba mailel tov poAo TNG
korifi.

Arnawteital n ewoaywyn kot dtaypadn KOUBwv povo otnv opxn.
Emopevwe pova ocuvdedepevn xwpic kepaAn eivol LKavomoLnTKk.

stoiva
—_—
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[l tnv vlomoinon tou ATA otoifa pe ouvdedepevec Alotec
xpeLalovtal ol SnNAwOoELC:

typedef ... typos stoixeilou;
typedef struct typos komvou *typos stoivas;

typedef struct typos komvou ({
typos stoixeiou dedomena;
typos komvou * epomenos;

};

H e€aywyn kot n wnon otolxelov armo tn otoifa eival ELOLKEC
TMEPUTTWOELC ELCAYWYNG KoL EE0YWYNC OTOLXELOU ATIO Lo
ouvdedbepevn Alota (otnv apxn Ttnc Atotac).
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2 TN CUVEXELA TTapouoLAloVTaL TO UTIOTIPOYPALLUOTA YLa TIC POOLKEC
Aeltoupylec wBNoNC Kol e€oywync oTolxelov o€ pLa otoipa.

H etaywyn (dtaypadn mpwtou kOpBou)

- SRENE

stoiva I @

prosorinos

v
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H ofnon (eicaymyn Tpdtov Koppov)

stoiva

(D

——— —

prosorinos
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YAomoinon ATA 2toifa w¢ 2uvdedeuevn Alota
Me Mepikn Amtokpun (6bnAwon tumou oto .h)

typedef struct ListStruct * TStoivas;
struct ListStruct
{ TStoixeioyStoivas dedomena; /*to dedomeno*/

ListStruct * epomenos; /*deikths ston epomeno komvo */

};

TStoivas Stoiva dimiourgia( );
int Stoiva keni (TStoivas stoiva);

void Stoiva exagogi (TStoivas *stoivaPtr,
TStoixeioyStoivas *stoixeio, int *ypoxeilisi);

void Stoiva othisi (TStoivas *stoivaPtr,
TStoixeioyStoivas stoixeio, int *yperxeilisi) ;
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YAomoinon ATA 2toiBa pe Zuvdedeuevn Alota
Me OAwkn Artokpudn (6nAwon koppou oto .c)

typedef struct ListStruct *TStoivas; /* dnAdoeiL¢ oto .h */

TStoivas Stoiva dimiourgia() ;
void Stoiva Destructor (TStoivas *StoivaPtr);
int Stoiva keni (TStoivas stoiva);

void Stoiva exagogi (TStoivas *stoivaPtr,
TStoixeioyStoivas *stoixeio, int *ypoxeilisi);

void Stoiva othisi (TStoivas stoivaPtr,
TStoixeioyStoivas stoixeio, int *yperxeilisi);

struct ListStruct{ /* struct oto .c */
TStoixeioyStoivas dedomena; /*to dedomeno*/
ListStruct * epomenos; /*deikths ston epomeno komvo */
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YAorownoelc Npa&ewv

TStoivas Stoiva dimiourgia( ) {
return NULL;

int Stoiva keni (TStoivas s) {
return (s == NULL) ;
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QBnon (eLoaywyn otnv apyn)

void Stoiva othisi (TStoivas *stoivaPtr,
typos stoixeiou stoixeio, int * error) {

struct ListStruct * prosorinos;

*error = 0;

prosorinos = malloc (sizeof (typos komvou));// Bhpa 1
if (prosorinos != NULL) {// ouvOfikn «yspdtn»
prosorinos->dedomena = stoixeio; // Bfipa 2
prosorinos->epomenos = *stoivaPtr;// BAipa 3
*stoivaPtr = prosorinos; // BAipa 4
} else

*error = 1; /* n &Onon dev éyive */
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Ytn mpaén othisi 6ev xpnolpornoleital n paén «yepatn» (onwc otnv
vAomoinon Me Tivaka) oAAd HOVO O €AEyXOC yla TO Qv UTIAPXEL
Xwpoc. H mpaén «yepdatn» Oegv €xeL vonua yla thv vAomoinon tng
otoifac pe ocuvdedbepevn Alota, evw pog patvotav amodekTn yLo TNV
vAormoinon pe mivoka.

O pHOvOoC TIEPLOPLOUOC oTNV VAomoinon tng otolfoac pe deikteg eival n
OUVOALKN SLaBEatun pvnun.

Eva epwtnua mou (mpemel va) BE€toupe oTOV OXESLOOUO WLOC
Stemadnc eivat: «Eival yevikoc oxedlaopoc n punnwe (adpeoo —
EUpeoa) e€aptatal amo tnv vAomoinon;»
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E¢aywyn (dtaypadn mpwtou)

void exagogi (Stoiva *stoivaPtr,

TStoixeioyStoivas *stoixeio, int *ypoxeilisi)

{ struct ListStruct * temp;

if ('keni(*s) {
*ypoxeilisi = 0;
*stoixeio = (*stoivaPtr)->dedomena; //setValue
temp=*stoivaPtr;
*stoivaPtr = temp->epomenos;
free (temp) ;

}

else *ypoxeilisi = 1;
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Ac onuewBel 0Tt otnv OMkn] AmOKpLYTN Ol ETIKEQPAAIOEC TWOV
VITOTTPOYPOUUATOV TTOV VLAOTOWOVV TIC Poaocikec mpdcelc tov ATA
otoifa pe cuvoedeuEVT AMota elval Ot 101G LUE EKELVES TTOV VAOTTOLOVV
tov 1010 ATA pe nivakao.

Kat' avtdv tov 1pdmo givon ovvatov va ypnoiponoleital kabe popda
o oamoteAecuatikn vAomoinon tov ATA otoifoa, avdioyo pe v
EQOPUOYN, HE eAdyotec (Kavovikd KoOOAOVL) TPOTOTOIGELS TOV
KOPLOV TTPOYPAULUATOC.

210 onueio avtd moapatnpel KOvelS £viova TO TAEOVEKTNUO TNG
ATOKPLYNG TNG TANPOPOPIOS TTOV EMLTLYYAVETOL aKOAOLOOVTAC TN
1EBooo tov ATA ko e1okdTeEpa TG OAKNG ATOKpLYNC.
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YLomoinon tov ATA ovpd pe ovovoedenuévn Alota

H vAomoinon tov ATA ovpd pe dgikteg elvon Opota pe ekeivn g otoifag pe
LOVN O1popd OTL €00 YpeLdlovTan OVO OEIKTEC O1 OTTO101 OElYVOLV TO EUTPOS KAl TO
TGO UEPOC TNG OVPAC. ZTNV LAOTOINGN TNC OVPAC LE CUVOEDEUEV MOTO, O OEIKTNG
embros deiyvel Tov TpdTo KOUPO VM 0 deikTng PISO ToV TEAELTOIO KOUPO.

| -

embros piso
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Nea Texvikn YAomoinong

* Oa vAomownooupe tnv Oupad pe cuvOedeUEVN
Alota, aAAa eTiLTAEOV Ba XPNOLUOTIOLI)OCOULE TLG
npaéeic tov ATA Alota yLa vl UAOTTOLNOOULE
npaéeic tov ATA Oupa.

e YAomotnpuevn MANPWC 0To 7.9 TwWV CNUELWOEWV
(+ KwoLKOC)
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To oyra.h (OAwn Artokpuin)

typedef struct QueueStruct *HandleOyras;
HandleOyras Oyra dimiourgia();
void Oyra katastrofi (HandleOyras *oura);

int Oyra keni (HandleOyras oura);

void Oyra prosthesi (HandleOyras *oura,

TStoixeioyOyras stoixeio, int *yperxeilisi) ;

void Oyra apomakrynsh (HandleOyras *oura,
TStoixeioyOyras *stoixeio, int *ypoxeilisi) ;

ENOTHTA 4 — ATA Aiota
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Xpnon tnc otemadnc tnc Alotog
OTO .C

#include “Oyra.h”

#include "List pointer.h”

/* ouvunepiAappdvoupe tnv diemapn List pointer.h */

typedef struct QueueStruct
{ info deikti info 1list;

} QueueStruct; /*o typos ths oyras - lista*/
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ENOTHTA 4 — ATA Aiota

(List.h)

1l

(List.c)

# include “List.n”
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HandleOyras Oyra dimiourgia () {
HandleOyras ThisQueue;
ThisQueue = malloc(sizeof (QueueStruct)) ;

LIST dimiourgia (&ThisQueue->info list);
/* péow ATA List */

return ThisQueue;
[Topatnpovpue 6t n dnuovpyio g Alotag yiveton pécw g LIST _dimiourgia. Xe
aLTO TO EMIMEOO aPaipecNC OV EEpove ol vAoToinom Alotog Eyovue (Lovn,
OuTAN, UE KEPAAT), KAT). ['lat vo TO dOVUE TTPETEL VOL OOV LLE TNV DAOTTOINGT TNG

Aiotog (o710 .C ¢ AloTog) .

EmAéyovpe pe 0eiktn oto TEA0G Y10 KAADTEPT] OITOO0GT
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int Oyra keni (HandleOyras oura) {
return LIST keni (oura->info list);

}

void Oyra katastrofi (HandleOyras *oura) {
LIST katastrofi(&(*oura)->info list);
free (*oura) ;
*oura=NULL;

Ogpehog amd v ypnon tov ATA Aiota: H katactpoen (free) dAwv tov koupov
viveton uéow g LIST Kkatastrofi. Kavovpe Alyn dovAetld.

IIpocécte ta ovouata tov npdéemv: Balovue mavia 1o tpdepa tov ATA yio
va Eeympicovv ta ovopato o€ dropopetikovc ATA (Oyra _keni, LIST _keni)
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void Oyra prosthesi (HandleOyras *oura,
TStoixeioyOyras stoixeio, int *yperxeilisi)
{
int error=0;
LIST eisagogi(&((*oura)->info list), stoixeio,
yperxeilisi) ;

H List_eisagogi eicdyel oty Aioto. ue dgiktn embros, to stoixeio, petd tov
npodeiktn Piso. Av piso == NULL n sicaywyn yiveton otnv apyn.

ENOTHTA 4 — ATA Aiota
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void Oyra apomakrynsh (HandleOyras *oura,
TStoixeioyOyras *stoixeio, int *ypoxeilisi)
{
if (Oyra keni (*oura))
*ypoxeilisi=1;
else
{ *ypoxeilisi=O0;
LIST periexomeno ((*oura)->info list->arxi,
stoixeio) ;
LIST diagrafi arxi(&((*oura)->info list),

ypoxeilisi) ;

ENOTHTA 4 — ATA Aiota
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YAortoinon peocw aAlou ATA

MAeovektRpata Melovektipata
e AvamtuocoulE AlyOTEPO * H blenadn va punv tatplalet
KwoKa (T1.X. Kataotpodn) akpLBwc (.. Piso)
e EmavoypnolUomoloU e e Anodoon efaptatol amno

SOKLMAOUEVO (;) KwdiKa (KpUUMEVO) KWOLKL

o Tithog EvotnTog 119



>xeblootikn Emtloyn
>uvoedepevn Aoun e Mivaka



2" YLomoinon tov ATA ovvoeosuévn Aloto pe mivaka
Kopupou oo ocoopéva ko 0£oeic mivoka

0éon (index) dedomena  epomenos

0 ? ?

y 3

“EAévn”

D
SO I BECN I IS

M
=
N
e
o
ﬂu
1
H

lista=7———

© o0 o 01 A W DN -
D

w
)
Q
;;
=
Oﬂ
S IECE I BN N
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21 ovvéyeln Ba mpénel va yvopilovue TNV 0pyavmon TOV TIVAKo oVToV
TPOKELEVOL VOl YIVEL ELCAY®YT] 1 dlaypoPn] KATO10L GTOLYEIOV TOV.

Dvo1kd eivon va yvopilovpe Ty apyiky KATdeTooT TOL Tivako Omms 6TO Gy

deiktng dedomena epomenos

kenos ——

1

2
3
4
5

© oo N o
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? 1 -
? 2
? 3 -
? 4
? 5
? 6 -
? 7 -
? 8
? 9
2 | -1

~TIJ

-1 ocuvOn KN téhovg (E€m amd
6pro mivaxo (null)
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211 cuveyela, og vrofécovue 01t ‘Baciing’ eivatl to mpmto dvoua mov Ba eicaydel
o€ po ovuvoeoeuevn AMota. To dvoua avtd o toroBetnbeil oty Tpwtn BEon Tov
mivako ToL Kot Oa Eyovue TO Zynuad

oeiktng dedomena epomenos

lista >0 Baoiing -1

kenos > 1 ? 2 -
N
3 ? 4 uy
4 ? 5 =y
5 ? 6 "?
6 ? 7 —']
7 ? 8 -
e
9 | ? -1
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Ortav dwypdeetor €vac KOUPoc amd 1 cuvoeoeuévn Mota TpEmel 1 BEon tov va
ocoumepiinebel otic kevég 0€oelg tov mivako ®ote va Cavaypnouomoindel
apyoTEPO, YL TNV 0amobnkevon kamowov AAAov otoreiov g Alotoas. T
TOPAOELY L0, OC VTTOOEGOVE OTL £YOVLLE T GLVOEOEUEVT] AMGTO TOV GYNUOTOG

oeiktng dedomena epomenos

lista 0 BootAnc 1
1 XOpoC 9
2 Erévn -1
kenos >3 ? 4
4 ? 5
5 ? 6
6 ? 7
7 ? 8
8 ? 9
o | 2 |1
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H owypagn tov ovopoatoc ‘Baciing €xel cav amotélecua avtd TOL GYNUATOC.
Ac¢ onuewbel Ot dev glval avaykaio 1 QLGIKY ATOUAKPVLVGCT] TOL OVOUATOG
‘Baciing’ and 1o Tunua Tmv 0E00UEVOV.

oeiktng dedomena epomenos

kenos >

lista >
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Baoiing 3
2T0OPOC 2
EAévn -1
? 4
? 5
? 6
? /
? 8
? 9
? -1
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#define plithos

#define null -1 // yia va poiréleL pe NULL
#define not spec -1
typedef ... TStoixeioyListas;

typedef struct {
TStoixeioylListas dedomena;
int epomenos;

} typos_komvou;

typedef struct typos listas/{
typos komvou komvos[plithos];
int HeadList; /*thesi tou prwtou xrhsimou kombou*/
int HeadKenos;/*thesi tou prwtou eley8erou kombou*/
} typos_listas;
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void arxiki katastasi(typos listas * ListPtr) {
int 1i;
/* oUvdeon tTwv Kevadv KOpPwv petald toug */
for ( 1i=0; i<plithos-1; i++ )
ListPtr->komvos[i] .epomenos = i+l;

/* évdeLfn téloug¢ 1n¢ Alotag */
ListPtr->komvos[plithos-1] .epomenos=null;
ListPtr->HeadKenos = 0;
list->HeadList=not spec;
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['o TNV eKTELEST) TN TOPUTAVED OOOTKAGIOC ATTOUTEITAL TTPDTA, O
eEVTOTIoUOG TNC Kevng B€ong Omov Ba eicayBel o véog kouPoc.

H pare komvo(p) tomoBetel oto p v Tiun ¢ kenos, onAaon
Vv 0€on tov mivako komvos mov gival Kevi] Kol TPOKELTAL VOl

tomobetnOei 0 véog kouPoc. (kot’ avoaroyia tng malloc () )

Tavtoypova, owypdeel (apapet) tn 0Eom avt and ™ AMlota TV
KeEVOV BEcemv. (Kat’ avaAoyio TnS OloyEIPIGNC TOL CWPOV).
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void pare komvo (typos listas *list, int *p, int *error)
{ error =0;
*p = list->HeadKenos;
if (list->HeadKenos!=not spec)
list->HeadKenos=
list->komvos[list->HeadKenos] .epomenos;
else
*error=1;
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H dwaotkacio 1ov VAOTOEL LOVO TNV OTOOEGUEVGT] TOV YMDPOLV TOV
KOuPBov mov owarypdeetal eivor  akdAovOn:

void apodesmeysi (typos listas *1list, int p)

{

list->komvos[p] .epomenos = list->HeadKenos;
list->HeadKenos = p;

Kat’ avaioyio tou free ()
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H dwadtkacio yio T onuiovpyio piac KEVIAC GLVOEOEUEVNC MOTOG
tormofetel v Tyun null (-1) oto deiktn lista Kot apykomolel Tov
Tivoko LE OAQ TO GTOLYELD GTNV AIGTA TV KEVOV.

void dimiourgia(typos list *listPtr) {
arxiki katastasi(listPtr); /* oL kevoi képpoL */

}
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[0 Tov EAeyY0 av Lol GUVOEOEUEVT] AloTal Elvarl KEVT] £YOVUE TO
aKOAOVOO VITOTPOYPALLOL :

int LIST keni(typos listas lista)
{/*Pro: Dhmioyrgia listas
*Meta:epistrefei 1 an h lista einai kenh,
diaforetika 0 */

return (lista.HeadList == not spec );

a0
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void LIST eisagogi (typos listas *1list,
TStoixeioyListas stoixeio,
int prodeiktis, int *error) {
/* Pro: Dhmioyrgia listas
Meta: An o prodeiktis einai null tote o kombos me ta
dedomena stoixeio exei eisax8ei sthn arxh ths
listas (symvash) alliws eisagetai meta ton kombo
poy deixnei o prodeiktis */

*error=0;

if (prodeiktis == not spec) /*eisagwgh sthn arxh */
eisagogi arxi(list, stoixeio, error);

else

eisagogi meta(list, prodeiktis, stoixeio, error);
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void eisagogi arxi (typos listas *list,
TStoixeioyListas stoixeio,int *error)

int prosorinos;
pare komvo (list, &prosorinos,error);
TSlist setValue (& (list->komvos|[prosorinos] .dedomena),

stoixeio) ;

list->komvos [prosorinos] .epomenos=1list->HeadList;
list->HeadList=prosorinos;
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void eisagogi meta(typos listas *1list, int prodeiktis,
TStoixeioyListas stoixeio, int *error) {

int prosorinos; /*Deixnei to neo kombo poy 8a
eisax8ei*/

pare komvo(list, &prosorinos, error);

TSlist setValues (
& (list->komvos [prosorinos] .dedomena), stoixeio);

list->komvos [prosorinos] .epomenos=
list->komvos |[prodeiktis] .epomenos;

list->komvos [prodeiktis] .epomenos=prosorinos;
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void LIST diagrafi(typos listas *lista, int prodeiktis,
int *error)
{ *error=0;
if (LIST keni(*lista))
*error=1;
else
{ int prosorinos;/* o kombos poy 8a diagrafei*/

if (prodeiktis != null) /* oxL otnv apxy */
{ prosorinos = lista->komvos[prodeiktis] .epomenos;
lista->komvos [prodeiktis] .epomenos =
lista-> komvos[prosorinos] .epomenos;

}
else if (prodeiktis == null) /* otnv apxh */
{ prosorinos = lista -> HeadList;
lista->HeadList = lista->komvos[HeadList] .epomenos;

}

apodesmeysi (lista, prosorinos);
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Teloc Evotntac



Xpnuoatodotnon

* To mopov ekmaldeuTLKO UALKO EXeL avamtuxBel oto mAaiolo Tou
eKTtaLOEVTIKOU €pyou Tou dtdbdokovta.

* To £pyo «Avoikta Akadnpaika Madnipata oto Naveniotipio ABnvwv»

EXEL XpNUaTodOTACEL LOVOo TNV avadlapopdwaon Tou eKTOLOEUTIKOU
UALKOU.

* To £pyo vAomoleital oto rAaiolo Tou Emyelpnotakol MpoypapaToq
«Ekmaiidevon kot Ata Blou Mabnon» kat cuyxpnuatodoteital amo tnv
Evpwnaikn Evwon (Evpwmaiko Kowvwviko Tapeio) kot oo eBVIKoug

TTOPOUC.
ENIXEIPHIIAKO MPOTPAMMA |
. EKTAIAEYZH KAI AIA BIOY MAGHEH = ELZ[IA
o " enévdyon geny uowwvia zne yvione I UU/=£UIS
i e

YNOYPTEIO MAIAEIAL KAl BPHIKEYMATAQN
Evpwmaikr ‘Evwon EIAIKH YNHPEXZIA AIAXEIPIZHE

Ei ko K 6 Tapeis
il A Me tn ouyxpnpatoddétnon tn¢ EAAadag kat tng Evpwmnaikig Evwong
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2 NUELWLOTOL



>NUELlwpa Avodopac

Copyright EBvikov kat Kamodiotplakov Mavernotiuov ABnvwy, Kotpwvng
lwavvnc. «Aopéc Asdopévwy Kat TeXVIKES MNpoypappatiopou. Evotnta 4: ATA
Alota». Ekboon: 1.01. ABriva 2015.

AwaBgoipo amo tn diktuakn dtevBuvon:
http://opencourses.uoa.gr/courses/DI105/.
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>NUelwpa Adelodotnonc

To tapov LVALKO SlatiBetal pe toug opoug tng adeslac xpnong Creative Commons
Avadopd, Mn Eumopwkn Xprion MNapopota Atavopn 4.0 [1] R petayevéotepn, AleBvng
‘Exkboon. E&atlpolvtal ta autoteAn €pya Tplitwy m.x. dwroypadiec, Staypappota
K.A.TT., TOL OTIOLOL EUTIEPLEXOVTOAL OE QLUTO Kall Ta oTtoia avadEpovtal pall e Toug
OpPOUC XPNOoNC Toug oto «XZnueiwpa Xpriong Epywv Tpitwv».

©OE0)

[1] http://creativecommons.org/licenses/by-nc-sa/4.0/

Q¢ Mn Epmopkn opiletal n xpnon:

* 1ou 6ev mePAOPPAVEL AUECO I EULECO OLKOVOLLLKO OPEAOC aTto TNV XPrion Tou £€pyou, yLa
TO SlovopEa Tou Epyou Kot adelodoxo

* 1ou 6ev meplAapPaveL olkovouLKr) ouvaAlayn we npolnoBeon yla tn xpnon n npooBaocn
OTO £pyO

* 1ou 6ev nmpoomopilel oto SLavouEa ToU £pyou Kal adelodOX0 EUUETO OLKOVOULKO ODEAOC
(rt.x. Stadnuioelg) amod tnv poPfoAr Tou €pyou o€ SLASIKTUAKO TOTO

O Swaovyog pmopel va rapexel otov adelodoyo Eexwplotr adeLa va XpnOLLLOTIOLEL TO €pYO yLa
EUTTOPLKNA Xpron, Eepooov auTo tou {ntnbeL.
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[1] http:/creativecommons.org/licenses/by-nc-sa/4.0/
[1] http:/creativecommons.org/licenses/by-nc-sa/4.0/

Alatnpnon ZNUELWHATWY

Ornoladnmnote avamapoywyn N SLookeun Tou UALKOU Ba TtpeETmeL
va cUUTTEPLAQLUBAvVEL:

" 10 2nueilwpa Avadopadc

" 10 2nueilwpo Adelodotnong

= N 6nAwon Aathpnong ZNUELWUATWY

" 10 2nueilwpa Xpriong Epywv Tpitwv (epooov umtdpyel)

moll pe touc cuvodEUVOUEVOUC UTIEPOUVOECHOUC.
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