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Aopéc Agdouevwy (Data Structures)

e Kaivoupyiol TUTTOI OEOOPEVWYV TTOU ATTOTEAOUVTAI OTTO TNV OMAdOTTOINON
UTTAPXOVTWY TUTTWV OEOOUEVWV

e Ouadotroinon TTANPoPopIiac TTou deV PTTOPEI va ATTOONKEUTEI O€ Pia uovov
METABANTA a1Td TOUG dOOPEVOUC TUTTOUGC TNG C

e 2UAAOYN N OIATETAYUEVWYV KOl OJOIOYEVWV TINWV

e [lAeovékTnua: KaAuTtepn opydvwaon — diaxeipion TTAnpo@opiac o
EUEAIKTOC OXEDIAOUOC

Ovopa TiTAOG #TauTtoTNTOC MicB6¢ Xpovia
KwoTag d1eEVBUVTNG A322442 1500 4
A YTTaAANAOG B323144 1000 5
AN YTTaAANAOG B321421 800 2
BA YTTGAANAOG B134325 750 1
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Opiouog Aopwyv

e OpPIOPOC VEOU TUTTOU DOUNG

struct employee

{ e
char *name;
char title[20]; name title
char id[8]; _
double salary; id salary
Int years;

¥ years

e Ta name, title, id, salary, years ovoualovtail Ta hJEAN 1 TTEdIO
NG OOHNG
e To employee ovopdadletal N ETIKETA TNG OOMNG
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AvanapaoTaon oTn MVOuN

name title id salary years

struct employee
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AnAwon MetaAnTwyv Tutrou Aoung

struct employee el, e2;

struct employee *pe;

struct employee manager = {“AB”, “manager”, “Al1l111”, 2000, 2};

struct employee e3 = {0}; // undevileL éAa ta otoiLxeia
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[Tpooaon ota lNepiexopeva TnG Aoung

struct point

{
Int X;
Inty;
}s
struct point p;

e Me Tov TeAeoTn .’ (TEA€iQ) atTOKTOUME TTPOCBACN OTA
MEAN TNG OOUNG
pP.x = 10;
p.y = 20;
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Eu@wAlaouEvec AOUEC

e AOMEC WC MEAN GAAWYV DOUWV Eival ETTITPETTTA:

struct point

{ rectl
int X;
inty; topleftcorner
I3 X y
struct rectangle
{ =
struct point topleftcorner; bottomrightcorner
struct point bottomrightcorner; X y
} rectl;

e [lpooBacn ue dladoxIkEC TEAEIEC (.)
rectl.topleftcorner.x = 10;
e [laipvoupue 10 TTEdiO X TOU TTEdiOU topleftcorner TN netaBANTAC rectl
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[Tivakec a1ro AoOJEC

e O1rwc kal yia KaBe aAAo TuTTO:
struct point

{
INt X;
Inty;
'
struct point p;
struct point points[100];
points[2].x = 10;
P.X =42,

i3l
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Xpnon Aopwv

® 2aV KAVOVIKEC METABANTEC yIa TNV ATTOBNKEUON TTANPOYPOPIaC

e 2QV OpiouATA OE 2UVAPTHOEIC:
void printEmployee( struct employee e);

® 2QV ETTIOTPEPOMEVEC TINEC ATTO OUVOPTAOEIG:
struct employee newEmployee(char *name,
char *pos,
char *id,
double sal,
inty);

® 2QV ETOTPEPOPEVEG TIMEC ATTO CUVAPTNOEIGC WG OEIKTEC:
struct employee *newEmployee(char *name,
char *pos,
char *id,
double sal, int y);

2€ 101a nepIinTwon 6a xpnoiuonolouoare 1o kabs va;
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AgikTEC 08 AOMEC

struct employee
{
char *name;
char title[20];
char id[8];
double salary;
int years;
} Il AnAwaon TnG dopng employee
struct employee *e;
/I AfAwaon NG JETABANTAGC € w¢ BEiKTNG o€ dour.

struct employee d; // AqAwaon NG PeTaBANTAC d wg dopr) TUTTOoU employee

e = &d; // To e Traipvel iy TV d1EUBuvon TN douncg d
int *pi = &(d.years);

/Il T0 e givail OgikTng o€ Tivaka 100 oToixeiwv struct employee

e = new employee[100]; // C++

e = (struct employee *) malloc(100*sizeof(struct employee)); /* C */
e[0].salary = 1000;
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AgikTEC 08 AOMEC

e struct employee *e;
e [lpdoaon oTa TTEPIEXOPEVA TOU OEIKTN
— (*e) Ta repiexopeva Tou deikTN €ival N doun
— (*e).title To 1redio title Tng doung TTou deixvel o e
— e[0].title cuvwvupO TOU TTOPATTAVW
- e->title oUVWVUHO TOU TTAPATTAVW

e [1pocoxn OTIC TTPOTEPAIOTNTEC TWV TEAECTWV:
- (*e).title
- *e.title eival iIcoduvapo pe *(e.title) TTou dev gival ATTOOEKTO
YIQ TV OUYKEKPIPMEVN ONAwaN Tou e

e

.
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Ap1BuUNTIKN OEIKTWV

e struct employee *e,

® e++;

e [1poxwpdel kata sizeof(struct employee);

R
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Emtpettteg [Npaceic oe AoUEC

struct point

L
Int x;
Inty;
} pL, p2;

e Avtiypapn pl =p2;

e Amodoon TINAGC oav oUVOAO pe AioTa oTaBEPWYV TINWV YIA T
MEAN: p1 = {5, 6};

e ECaywyn dievbuvonc: &pl

o [lpootréAaon Twv PEAWV: pl.X

e AEN ENMITPENETAI n ocuykpion douwv

e fread(), fwrite()

i3]

©
.

"% Mpoypappamioudg 13



Aopun AgdouEvwy: livakag

e Opyavwon Twv deOOUEVWV:
— TO &va PETA TO GANO OTNV PVANN
e TeAeoTeC:
— Anuioupyia TTivaka ye CUYKEKPIPMEVO APIBUO OTOIXEIWV
— Amodéoueuaon TTivaka JE CUYKEKPIMEVO ApPIBUO OTOIXEIWV
- Eloaywyn oToixeiou o€ ouykekpiyévn B€on
— AvakTtnon evog aToixeiou atro dedopéEvn BEon
e AAYOPIBuOI: TOUG TTEPIEXEI O METAYAWTTIOTAC TNG C
— int a[100]; n a = (int *)malloc(100 * sizeof(int));
— ME TO TTEPAC TNG eUPEAEIAC TOU a N free(a);
- a[34] =7,
- b =al36];
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[Tivakag

e Opydvwon Twv dedouévwY: Bewpoupe Ta dedopéva pag dlateTayuéva (To Eva akoAouBei To AANO)
/[Anuioupyia
struct employee *newEmployee(int number)

{
struct employee *e;
inti;
e = new employee [number];
for (i = 0; i < number; ++i)

e[i].salary = 1000;

return e;

}

IAlaypan...

//AvacAiTtnon...

[[EKTUTTWON...
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[poypapua
e Anuioupyei Eva QUVAUIKO TTivaka aTtro Tuxaia aonueia

TOU XWPOU.

e YT1roAoyiCel OAa Ta duvaTa TPIywva TToU

ONuUIoUPYyOoUVTal ATTO T ONUEIO AUTA Kal T
EKTUTTWVEI.

e MeTa diaypagel Tuxaia KATToIa JEAN TOU TTIVOKO KAl
TUTTWVEI Eava Ta Tpiywva.

e MeTd arrodeOPeEUEl TN PVAMN TOU TTIVAKA.

-
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typedef

e OpIONOG VEWV OVOHATWYV YIO TOUG TUTTOUG TWV
METABANTWYV

e typedef TuttOC OVouQ;
- Kavel cuvwvupo 10 Ovopa JeE ToV TUTTO

— typedef unsigned long int size t
e To size tyiveTral cuvwvupo Tou unsigned long int
e AvTi unsigned long int varl,

— Size tvar;

B

.
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[MapadeiyuaTta typedef

typedef struct employee employee,
employee e;

typedef struct employee

{
char *name;
char title[20];
} Employee;
typedef struct employee
{
char *name;
char title[20];
} employee;

Xwpic¢ TNV typedef utrpooTtd dnAwvel pia yetaBAnTtrh TUTTOU Struct employee.
Me TIF]V typedef dnAwvel 611 To 6voua Employee €ival cuvwvuuo Tou struct
employee.
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Eu@wAlaouEvec AOUEC

e AOMEC WC MEAN GAAWYV DOUWV Eival ETTITPETTTA:

struct point

{ rectl
int X;
inty; topleftcorner
I3 X y
struct rectangle
{ =
struct point topleftcorner; bottomrightcorner
struct point bottomrightcorner; X y
} rectl;

e [lpooBacn ue dladoxIkEC TEAEIEC (.)
rectl.topleftcorner.x = 10;
e [laipvoupue 10 TTEdiO X TOU TTEdiOU topleftcorner TN netaBANTAC rectl
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struct point e Ecaywyn dievbuvonc:

{ &pl

:2: X e [NpooTéAaon Twv
- py2" HeAWV: pl.x

pl.x = 10;

p2.y = 20;

Z.*E\:' )
R TR
(K'“;\.‘\ :

W9 [Npoypappatopdg 20



Unions

e [Mapopola pe Ta structs
union time

{

long simpleDate;
double perciseDate;
} mytime;
e KpateiTal o «ueyaAUTEPOC» TUMOC

W
i
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Unions: Example

int main
{ 0 mygata.f3= 101.357;
_ mode = 3;
union data rintf("Here is the Data:
{ n%c\n%i\n%.3f\n", myData.a,
char a: myData.x, myData.f );
IntXi. if( mode == 1)
/ printf("The char is being used\n");
» myData; else if( mode == 2)
printf("The int is being used\n");
int mode = 1; else if( mode == 3)
myData.a = 'A" printf("The float is being used\n");
yData ;
printf("Here is the return 0;

Data:\n%c\n%i\n%.3f\n", myData.a, 7}
myData.x, myData.f );

myData.x = 42;

mode = 2;

printf("Here is the Data:
\n%c\n%i\n%.3f\n", myData.a,
myData.x, myData.f );
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[MpoypOAUMUATIONOG

Autoava@opIiKEG AOUEG
Auvapikeég Aopég Aedopevwy: AioTteg
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AuTOoOVa@POPIKEC AOUEC

e AOUEC TTOU TTEPIEXOUV WC MEAN OEIKTEC O€ DOMEC iIdIOU TUTTOU

struct node

{

Int X;
struct node *next;

(m‘\\éa ,
w9 Mpoypaupatioydg 24




AuTOoOVa@POPIKEC AOUEC
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AuTOoOVa@POPIKEC AOUEC

X

nl n2

struct node n1, n2, n3;

nl.next = &n2;
n2.next = NULL; n3
n3.next = &n2;
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AuTOoOVa@POPIKEC AOUEC
e Me tTreEPICOOTEPOUC ATTO £va OEIKTEC UTTOPOUUE VA
EXOUME TTOAU TTOAUTTAOKEGC OOMEC OEOOUEVWIV
struct node
{
INt X;
struct node *first;
struct node *sec;
struct node *third;
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AuTOoOVa@POPIKEC AOUEC

Ta NULL

onAwvouv oTI
Oev deiyvel
nouBeva o
OEiKTNG

T1 €idoug ‘/

ouv3EoOAOYIEC NULL

£XOUV VONHa

Kai givai NULL NULL

XPNOIHEG;
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AcikTec, lNivakec Kal AouEC

e AnAwaon Tou TUTTOU
— struct somestruct *ptr;

e Ti ival Kal TTw¢ £xoupe TTpdoRaon;

e [lepiTTTwoon 1:
— M1 povadiki METABANTA TUTTOU Struct somestruct
- MNpbéoBaon: ptr->member
- Agopeuon pyvnung
® 2 TATIKA:

— struct somestruct a;
— ptr = &a;

e Auvauika:
— ptr = new somestruct();
— ptr = (struct somestruct *)malloc(sizeof(struct somestruct ));

©
.

N5 4 Mpoypappatiopog 29




AcikTec, lNivakec Kal AouEC

e AnAwaon Tou TUTTOU
— struct somestruct *ptr;

e [lepiTrTwwON 2:

— €vVOG TTivaKag atrd METABANTEG TUTTOU Struct
somestruct

- [pooPaon: ptrlindex].member

- Agopeuon pvaung
® 2 TATIKA:
— struct somestruct a[100];
— ptr = a;  ptr = &al0];
e Auvauika:
— ptr = new somestruct[100];
— ptr = (struct somestruct *)malloc(100*sizeof(struct somestruct));

i3l
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AcikTec, lNivakec Kal AouEC

e AnAwaon Tou TUTTOU
— struct somestruct *ptr;

e [lepitrTwon 3:

— M1 SuvapuIk Ooun OEOONEVWYV HE OTOIXEIO METARBANTEG
TUTTOU Struct somestruct

- [pbéoBaon: ecaptaral amrd TNV dour) 0EO0ONEVWYV
- Aéopeuon YvnRUNG: ecapTaral atro TV Oour) 0EOONEVWYV

e O TTPOYPAMMPATIOTAC TTPETTEI VA EEPEI TNV
onuaacioAoyia TG ptr Kal va TNV XPNOIUOTTOIEI
avaAoyal!

-
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Aouec AedopEVWY
e OpIOOC:

— Mia cuAAoyr OEQONEVWIV OPYAVWHEVA UE OUYKEKPIMEVO
TPOTTO + £va OUVOAO TEAEOTWYV TTOU ETTEVEPYOUV TTAVW OTNV
ouAAoyn + aAyopiBuol TToU UAOTTOIOUV TOUG TEAEOTEC

e Aévtpa (duadika kal un, B, R, Red-Black, KTA)
e [pagol (diatayuévol, he Bapn, atrAoi | oI, UTTEPYPAPOI KTA)
e NiOTeC, OUPEC, OTOIREC, TTiVaKES, TTivakeg KaTtakepuaTiopou (hash tables)
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ATTAG 2uvdedepevn AioTa

e Opyavwon Twv OEdOUEVWV:
— Bewpoupe Ta dedopéva pag diaTeTaypEva (To Eva
OKOAOUBEI TO AANO)

— TO KaBEva dgixvel OTO ETTOPEVO TOU OTNV PVAUN
struct node

{

int x;

struct node *next;
J»

struct node *root;

root

)‘2!"‘3
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ATTAG 2uvdedepevn AioTa

o TeAeoTec:
— Anuioupyia Kevnc Aiotag
— AmmodEopeuon AioTtag
- Eloaywyn oToixeiou JETA ATTO £va OTOIXEIO
— Alaoxion TnG Aiotag
— AvAKTNON €VOC OTOIXEIOU NE OUYKEKPIUEVO TTEPIEXOMEVO

(e

©
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ATTAG 2uvdedepevn AioTa

e AAyOpIBuoI:
- Eloaywyng
- Alaypagng
- Avagntnong
- EKTUTTWLWOON

©
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AITTAG 2uvoedeuevn AioTa

e Opyavwon Twv OEdOUEVWV:
— Bewpoupe Ta dedopéva pag diaTeTaypEva (To Eva
OKOAOUBEI TO AANO)
— TO KaBEva deixVvel OTO ETTOPEVO KAl OTO TTPONYOUHEVO TOU

OTNV VAN
‘x=15
- next

struct node

{

int x;
struct node *next;
struct node *prev;

¥ NULL «—
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[1poypappa

e Anuioupyei yia attAd ouvdedeuevn AioTa ATTO
TUXQIOUC OKEPAIOUC, TOUG EKTUTTWVEL. MeTa dlaypa@el
TUXaia Katrola JEAN TNG AioTag Kal TNV EaVATUTTWVEL.
MeTa atrodeoeUEl TN VAN TNG AiOTaC.
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