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Eqpappoyec SELKTWV - 2° HEPOC

[101I0C O AOYOC TTOL PAC eVOIAPEOOLYV Ol SEIKTEC;



[ToAudLaotatol TILVAKEC KaL pointers

H SuvatotnNTa va ypa@ToLyV SeikTeC o€ AAOLG SeikTeg, double Z[3][4] = |

AAANG Kal 0 SLICUOC TTIVAKA KAl S€IKTN, MAG ETITOETTOLY {1,2,3,4 1},

va ypagTel o SItTAa KwdIKAg. { 5,6,7,8 },

XTO OITTAO PPOXO OTO KATW MHEQOS o1 X, Y Kal Z C 210, de )

UTTOPOLY VA XPNOILOTIOINGOLY eVAAAEIUa, duwe N X |[1]][2]

SNAWOCN TOLC KAI N ECWTEPIKN TOLS dopn &ev €ival N

i6IC1! double R1[] = { 1.,2.,3.,4. };
double R2[] = { 5.,6.,7.,8. };

[zro1to] [ zro1r21 [zro1t21 | zro1(31 [zragco) [ zrayr1g [zragg21 [ ... | double R3[] = 1.9.,10.,11.,12.};
double *X[] = { R1l, R2, R3 };

double **Y = X;
- R1[0] | R1[1] | R1[2] | RL1[3] |
X[0] 4= for {

2 (int row = 0; row < 3; ++row)
XHJ";;’~)4'1 s LD | Sl | e | 2L | for (int col = 0; col < 4; ++col) {
[2] @ ’ ;
\\\\\\’1 R3[0] | R3(1] | R3i2l | R3(3] | printf ("%5.21f ", Z [row] [col]);
Y
}

printf ("\n");
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Autoava@opLkn doun

- OT1av ouvvaviNoaue TIC SOUEC EiXAUE avagpepBEl OTOV
X3 TTEQIOPIOUO TTOL LTTAPXEI OTI pia doun &ev TIPETTEl VA
TTEQIEXE TTESIO pE TOUTTO SebopeEvay avTNS TNG Id1IAC.

OuwC YE TN XPNoN TV pointers o TTEPIoPICHOC ALTOC TTAPAKAUTITETAL. ALTO
ovuPaivel €mmeby o pointer bev  SEiXVEl LTTOXPEWTIKA OCE  TTANPOPOPIA
(WETAPANTN, TTivaka 1 dopn 6edopEvev) KOBWCS PUTTOPEN va £XEl KAl TNV TIUN
NULL.

X2

AnAadry o pointer pag mapéxel 1n__Svvarornrta va
vz DTTOPXEL N OLVEECN UE TNV TTANPOPOPIA, AAAG &ev
% £€CAO0PAAIlEl, OVTE ATTAITEI TNV LTTAPEN TNC TTANPOPOPIAC.
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Auvapikn dtayelplon pvnung - Stack kat Heap

MEXOI ALTO TO ONUEIO EXOLUE XPNOIUOTTIOINCEI TOLC pointers WoTE
va SEIXVYOLV O€& TTANPOPOPIA, TTOL ATTOBNKELETAI O TUNUATA TNG
UVAUNG TOL LTTOAOYIOTH, TA OTToIa TTPOVTTAPXOLY OTN MHVAUN
ETTEION £XOLY SNAWDBEI YECA ATTO TOLC YVWOTOLS PNXAVIOUOULCS TNG
C.

Etrionc éxovpue &€ OTI €AV EXOLUE Evav pointer TOTE UTTOPOLE VO
KAVOLWE OTIBNTTOTE BA KAVAUE KAl PE TIC ATTAEC METARANTEC (XWPIC
TN Xpnon Twv pointers).

AOQ ALTO TTOL PAC AEITTEl — e 6E6OUEVOLCS TOLC pointers — WoTE
VA XPNOIUOTTIOIOLE OAN TN AEITOLPEYIKOTNTA TNC YAWOOAC, Eival
VA «SNUIOLPYEITAN O XWEOC OTN HpvVAUN TIOL KATOAAUPAVE
ALTOUATA Jia VveEa PETAPANTA (eite TTivakacg, eiTe dopn) ortav
SNUIOLPYEITAIL.



Stack & Heap

AULTO JAC evOIAMEPE! YIa EvaAV ETMTTOOCOETO AOYO. ETeibn o i610G o emmeéepyacTtng vtooTnEIlel yia Soun TTov
AeyeTal stack — wOTE va TTAPEXEl TTPOXEIPN MVAUN OTOV KWOIKA — OAEG OI HETAPANTEG TNG C SnuiovpyovLvTal
ueca o€ auto. Ouwc To peyebocg Tou stack eival apkeTa PIKPO KABWGS yia KABe pon TTEOYPAWUATOS TTOL
ovopadleral kal thread (ebkoAa oe evav vrmoAoyioTn EemepvoLy TIC 1000) vTTapXEl EexwWPEIOTO stack, eva OAa
Ta stacks mpémel va gxouv 1o 1610 peyebog! ‘ETol v utmopei 0 KWSIKASG YA va a&loTtoiNcEl TO MEYAAOLTEQO
KOUMATI TNG KNVNG TOL LTTOAOYIOTH.

H omoAoImmn pvAun QTToTeAEl  &va  eviaio
KOMJMATI TToL ovouadleTal heap kal TO OTTOIO
7O S1axeIpileTal TO AEITOLPYIKO CLOTNUA WOTE
va TTAPEXEl PVAUN OTA TTOOYOQAUUATA TTOL
ekteEAoLvVTaAl. O POVOC TIEPIOPICHOC €ival N
UVAUN TTOL €Xel SIaBETIUN O LTTOAOYIOTNC.

‘OAN n Siaxeipion PYvNuNg agopa TOV XWEO
7oL heap. O VO PACIKES AEITOLEYIEC TTOL
UTTOPEI VA KAVEl TO TTOOYPAUMA pag Eival €ite
va {ntnoel  (AMépe va  Seopevboel)  KATTOId
OLYKEKQIUEVN TTOOOTNTA pvNUNG ToL heap,
€iTE VO atmeAeLOePWOEl UVAUN TNV OTIoIa €iXe
Non SecpeLoEl VPITEPQA.




Acopeuon Kal areAevBepwon PvNUNG 174

YTTapxouvv 2+1 PBACIKEC AEITOLEYIEC TTOL APOPEOLV TN dlaxeipion TNG PVNUNG.
YAotrolovvTtal yeow Tou stdlib.h:

APXIKG YiveTal n §éopevon, n ottoia PAcel ToL TTANBOLGS TV SIadoxIKwY bytes TTov
ATTAITOVVTAI, ETMOTREPEl EvAV pointer oTnv apxn TNG TTERIOXNCS TNS PUVNUING N OTTOIa
Seopeveral (ovopadletal kal block) n epocov &ev LTTAPXEN SIABECIUO KATOAANAO
block emoTpepel NULL. ALTO yiveTal he TNV evTOAN malloc:

void *malloc(size t size)

OT1av oAOKANPWOEI N xpnon evog block 1o otmoio €ixe §eoueLOEl, KAl epOTOV bev

TTOOKEITAI VA EavaxenoIPOTTIoINGEl AtTo TOV KWOIKA, TTEETTEl va ATTOSECUELOEl (AEUE
KOl EAELOEPWOEI), oTe va yivel SiaBeocipo Eava yia SEopevon. ALTO YiVETAl PE TN
XPNon TNG evTOANG free:

vold free(void *ptr)

EmToemmeTal Kar N YETAROAN TOL PEYEBOLGS YIa NN SECUELUEVN UVNHUN, AUTO OUWC
OeAel TTpoooxN. MveTal Ye TN XPNoN TNG EVTOANG realloc:

void *realloc(void *ptr, size t new size)



Acopeuon Kal areAevBepwon PvNUNG 24

H evroAn malloc cival N MO PACIKN €VTOAN ATTO TIC TEEIG. H povn TTapAuETOOG TTOL SExeTal €ival
O apIBUOGg TV bytes 1Tou xpealetal 0 KOSIKAG. O TOTIOG size t &gV &ival €yYeEVNG TUTTOG
Se60UEVYV, OTNV TIPAYUATIKOTNTA E€ival &vac ATTPOONUOC CAKEPAIOC KATAAANAOG YIa TO
OLOTNHA YIA TO OTTOIO TTEOOPICETAI. H TIuA TTOL ETTIOTEEPE €ival €T NULL €Qv &¢ev eival duvartn n
Seopevon TNG dNTOLHEVNG TTOCOTNTAG UVNUNG, E&iTE €vag 6€KTNC OTO TTPWTO TNG byte. Ta
TTEQIEXOMEVA TNG PVNMUNG Eival akaBopIoTa (O,TI LTTNPEXE €KEl ATTO TTPonyoLuevn ekTeAeon). O
S€IKTNG TTEETTEl va YiveTal cast oTov emBuunTto TOTTO pointer.

int *array = (int *)malloc (1000 * sizeof (int))
if (array == NULL) {
// dLaxelplLon CEOAUATWV

0x28FF30  0x28FF3T1  0x28FF32  0x28FF33  0x28FF34  0x28FF35  0x28FF36  0x26 7 0x28FF38 0x28FF39  0x28FF3A  0x28FF3B  0x28FF3C  0x28FF3D  0x28FF3E  0x28FF3F

SeOUELUEVN UVNUN Seopeupévo block
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AEopeuon Kal areAevBepwon PvNPNG 3/4

H evTtoAn realloc €ival TTAOPAAAQYN TNC malloc OTTOL &exeTal SLO opiouaTa. To 2° AEITOLPYE
OTTWC TOL malloc, TO 1° OUWC gival TTEOVBTTOBECN VA €ival evag SEKTNG O OTTOIOC TTOETTEI VA EXEI

EMOTOAPE TTOONYOLUEVWS ATTO TNV _malloc (N _Toonyouvuevn realloc). EmoTpepe evav
pointer oTn véa TTePIOXN PUVNUNG.

= EQv 1O {NTOLUEVO HEYEDOC €ival MIKOOTEQO ATTO ALTO TTOL €iXe APXIKG SeCUELOE N eav {NTNOE
LEYAADTEQO KAl LTTAEXEI N SLVATOTNTA YIA ETTEKTACT) TOL OTNV i61Ia BECN, TOTE ETTICTOEPETAI O
I510G 6€IKTNG e TOV SE60UEVO.

= AANIC €AV LTTAPXEI 0€ OANO ONUEIO TNGC PMVNUNG, TOTE EMOTEREPETAI £€vaG SEKTNG OTN VEa
Oeon, avTiypapovTal Ta Sedopeva TNG TTEWTNG TTEQIOXNS OTN VEQ KAl N TTAAID pvAun
ATTOSECHELETAI.

= TEAOGC €Qv &ev LTTAPXEN KAV duvaToTNTa de¢opeLONG TNS {NTOLUEVNS PVAUNG, ETTIOTREPETA
NULL kal N Toonyovuevn uvnun TApApEVEl QVETTNEEQOTN.

0x28FF30  0x28FF3T1  0x28FF32  0x28FF33  0x28FF34  0x28FF35  0x28FF36  0x28FF37  0x28FF38  0x28FF39  0x28FF3A  0x28FF3B  0x28FF3C  0x28FF3D  0x28FF3E  0x28FF3F

SECUELHEVN LVNUN array pevn Uvnun
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Acopeuon Kal areAevBepwon PvNUNG 4/4

TEAOG N &vIOAN free aATTOSeCUELEl PIA TTEQIOXN MVAUNG TTOL E€iXE TTOONYOLHEVKC
SeopeLOel Ao TIC malloc/realloc. Kal SExeTal WG OPICHA €vav OEKTN TTOL EXEN
TTOONYOLHEVWG ETTIOTOAPE ATTO TIC malloc N realloc. H yvAun MOL ATTOSECUELETAIN
TEETTElL TTAEOV VA PNV XPNOIUOTTOINBEl KAl pe evbBLvVN TOL TIEOYPEAPMATIOTH VA
SIaypapoLV Ol TIUEC TV pointers TTou £6elxvav & OTTOIOONTTOTE ONUEIO ALTNG TNG

TTEQIOXNG.

FFFFFF 30 0x28FF31  0x28FF32  0x28FF33  0x28FF34  0x28FF35  0x28FF36  0x28FF37  0x28FF38  0x28FF39  0x28FF3A  0x28FF3B  0x28FF3C  0x28FF3D  0x28FF3E  0x28FF3F

SECUELUEVN UVNIIN array SeTUELUEVN UVNUN

Etreibry o1l armobecpevLOEIC PUTTOPEN VA YiVOLVY PE OTTOIAONTTOTE CelPd N SIABECIUN pYvNuN
UTTOPEI VA PaivVETAl ETAPKNG O€ KATTOIO OLOTNUA, OUMWCS Ol malloc/realloc VA
QATTOTLYXAVOLV ETTEIGN &€V _LTTAPXEI CLVEXOUEVO TO (NTOLPEVO PEYEBOC TNG MVNUNG.
ALTO ovopuadletal fragmentation () KatakeEUATIOUOCS) TNG KVAUNG.

12
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Resources ) Mopol

QG TTOPO TOL CLOTHPATOC OVORIACOLHE KABE OTOIXEIO TOL CLOTHUATOC TO OTTOIO — CLYKPITIKG
ueE TN ¢NTNON — Eival TTEPIOPICHEVO O€ SIaBeCIOTNTA.

TETOIO PTTOPEI va €ival n eme€epyaoTIKN 1I0XLG, N TTEOoRaon oe évav SiOKO N N PvAuNn TOL
LTTOAOYIOTN, N TTPOCRACN OTO SIKTLO, K.Q.

KaBe MTOp0oC cuvNBWS cLvoseLETAl ATTO Eva CLOTNHA SiaxeipiIong. MNa TAPASEYUA WS TTPOC
TNV PYvNun €iape Tov uNXaviouo deopevons/amodecuevong.

TO YEVIKO OXNUA TTOL AKOAOULBEITAI €ival N §ECUELON N AVOIYUA YIA XPNON, EVOC HELOLS TOUL
TTOPOL KAl N ETTIOTOOPN KATTOIOL EVEEIKTIKOL PEYEOOLC (TT.X. O pointer oTn pvNun).

AKOAOLOEI N xPNON TOL TTOPOL (N OTTOIC CLYVNBOWCS €ival ATTOKAEICTIKN ATTO ALTO TOV KWSIKA) KAl
OTaV N XPENOoON OAOKANPWOE, akKoAoLOEI n armmodeopevLon. MeTa aATTO TNV ATTOSECHELON
ATTAYOPELETAI N XPNON TOL TTOPOL AKOUA KAl AV TO EVEOEIKTIKO UEYEDOC TTAPAUEVEI YVWOTO OTOV
KoSOIKQ.

ALTN N AOYIKN ETTEKTEIVETAI KAl AVTIKATOTITRIZETAI KAl OTN SOUN TOL KWSEIKA OTAV AuTOS APoPA
TANPOPOPIa N §pAaocn TTOL £€aPTATAI ATTO £vaV TTOEO.



>uvaptnoelg Constructor

Eixape &€ OTI ye TN XpNnon 1wV struct opadotroiovue cLVAPEIC PETARANTES, Ol OTTOIEC
TTOAAEC (POPEC TTEQIYPAPOLY KATTOIA £vVVvOold 1 ovToTNTA. 'ETO1 UTTOPEI va €XOLUE Uia
Soun TTOL VA TTEPIYPAPEl EvaV AAYEROIKO TTIVAKA N Hia SO TTOL VA TTEQIYPAPEL VA
OWUATISI0O N Hia TTOL Va TTEPIYPAPEl EvaV UIYadIko apIiOuo.

YLvoLAlOVTAC TO TTAPATTIAVG HE TOLGS pointers kal TNV SeoueLON PVNUNG, cuvnBileTal
— KAl €ival Pia TTOAL KAAN TTPAKTIKN — TO VA YPAPOVTAl CLVAPTNOEIC Ol OTTOIEC
«&SNUIOLPYOLV) SOUEC KATAOAANAQ APXIKOTTOINUEVES KAI VA ETTIOTPEPOLY TOV pointer oe
avTtec (N NULL eav dev ntav duvaTn n Snuiovpyia piacg tETolag Soung).

ALTN N AOYIKN QTTOTEAEl TO  €mMOpEVO  Pua  (ueta  TIC O60OPEC) TIPOC  TOV
AVTIKEIUEVOOTOAPH  TEOYPAUUATIOUO. ALTEC Ol ouvaptnoec  ovoualovral
Constructors.

MECQ TOLG MTTOPEI VA TTEQIEXOLY KAl TN SEOPELON OAA®V TTOPWV EKTOG ATIO Th
6EOELON TNG UVNUING.



>uvaptnoelc Destructor

META TNV OAOKANP®WON TNG XPNoNG KABe TETOIAC OVTOTNTAGC,
TTOETTEl VA KANOEI pia oLvAPTNON TTOL (KATACTEEPEN ALTN TNV
«OVTOTNTAN. ALTN OLOIACTIKA ATTEAELOEPVEI OAOLC TOLC TTOPOLC
TTOL €ixav SeouELOE ATTO TOV constructor Kal TNV LTTOAOITTN XPENOoN

TNC.
O1 ocvvapTtNoec avtec ovoualovrtal destructors karl eivalr TToAL
ONUAVTIKO VA PNV QUEAEI VA TIC KAAEI O TIPOYPAUMATIOTNC KABWC

XWPEIC ALTEC SEV ATTOSECELOVTAI Ol TTOPOI KAI TO OCLOTNUA UTTOPEI
VA OTAUATNOEl VA AEITOLPYEI ATTO TNV EAAEIYN TOLCG.
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Egpappoyn

MiQ CLUYKEVTOWTIKN EPAPPOYN OAWV TV TTAPATTAVE £ival N
SnuIovEYia evoc constructor kal evoc destructor yia
AAYERPIKOVC TTIVAKEG.

« OpIoTE PIa SouN TTOL VA TTEPLIYPAPEl EVAV AAYERPIKO TTIVAOKO

« AnuiovpynoTe Evav constructor yia pundeviko aAyeRPIKO
TTIVOKQO

« AnNuUIovpyNoTE Evayv destructor yia évav aAyeRpPIKO TTiVakKa

« AnUIovpyNoTe evav constructor yia povadiaio aAyeREIKO
TTIVAKO
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> NUAVTLKA cnuELa

o

META aTTO TN ONUEPIVN SIOAEEN Ba TTEETTEI VA YVWPICETE:
« TN xpNon TV TTOALSIACTATWYV TTIIVAKWV
« To cvoTNua SIaxXeiPIoNG KVAUNG
« TNV EVVOIAQ TOL TTOPOL EVOC CLOTNUATOC
« TNV TTOAKTIKN Xpnon constructors kar destructors
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