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1 melpopa = TOANEC LETPNOELC

*** Katookevuaote €va poypapLpo To onolo dExetal we eloodo
aTtO TO XPrOTN TOV CUVOALKO apLlOUO LETPNOEWY TIOU EyLVaV
KOTa TN OLAPKELO EVOC TIELPAMATOC

¢ Ev ouveyela o Xpotnc ELOAYEL OTO MPOYPOUMA TLC ETILUEPOUC
TLLEC TWV LLETPIOEWV OE Eval TIlVaKaL

** TENOC TO Ipoypappa enefepyaletal ta Ssdougva

» UETaél AAAwV UTtOAOYLEL TOV LECO OPO TWV HETPHOEWV
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AyvwoTto peyeboc nivako

#include <stdio.h>
int main() {

int n;

int 1i;

float mo = 0O;

scanf("%d", &n); nWe oog paivetal auth n vhomoinon?
float measurements[n];

for(i=0; i<n; i++)
scanf("%f", &measurements[i]);

for(i=0; i<n; i++)
mo += measurements[i];

mo = mo / n;

}
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AyvwoTto peyeboc nivako

#include <stdio.h>
int main() {
int n; n vlomoinon eival A&Bog!!
int 1i;
float mo = 0O;

o) oL SNAWOELG TPEMEL VoL
yivovtat MONO otnv apxn

scanf("%d", &n); TOU MoK { ... }

float measurements[n]; , ,
B) AEN emutpéneton va givat

for(i=0; i<n; i++) HETABANTO TO péyeOOC TOU
scanf("%f", &measurements[i]); nivaxka!

for(i=0; i<n; i++)
mo += measurements[i]; Snueiwon:

H C99 ta emutpnel kat ta SUo

mo = mo n;
/ ’ (6nAwoelg omoudnoTeE Kal

“variable length arrays”).
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Avvapuikn 6eopevon pvnung (dynamic memory allocation)

#include <stdio.h>

#include <stdlib.h>

int main() {
int n; int i; float mo = ©;
float *measurements;
scanf("%d", &n);

/* MvAun yla n petprioelc */
measurements = (float *) malloc(n * sizeof(float));
if (measurements == NULL) exit(1);
for(i=0; i<n; i++)
scanf("%f", &measurements[i]);

for(i=0; i<n; i++)
mo += measurements[i];

mo = mo / n;
free (measurements);

}

Parallel Processing Group
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malloc

¢ H ouvaptnon malloc:
int *p;
p = (int *) malloc(N*sizeof(int));

** Hmalloc &gopevel pvripn doopévou peyebBouc Ko
eniotpedeL pla dtevBuvon
** Oplopa = to pEyeboc TNC attovpevng nvnune (# bytes)
> T.X., oTnV Mpaén Oa xpetaotoUE pvAun yia aodnkevon int,
MVAUN ywa anoBnkevon float, pvun yia anoBikevon double,...

» To péyeBog tng pvAng divetoal wg moAAamAdoio twy sizeof(int),
sizeof(float), sizeof(double),...

Parallel Processing Group
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Avvapulkn deocpevon LVNULNG

** Hmalloc 8ev pmopet va emiotpedel SLadopeTLKOUC TUTIOUC ATIO
pointers
» Emotpedel €vav «yevikO» TUTO pointer:
void *malloc(int size);
» EMOUEVWC, ElvaL TTAVTO ATTOPOLTNTO VA XPNOLUOTIOLOULLE TO
KatdAAnAo casting, r.x. (1nt *), ylia auto nou emiotpedel n
malloc.

4

)

L)

’0

» Apa av yla €va povodlaotato mivaka Tumou <T> (omou < T> eivol
int, float, double, char...) 6ev &€pw TN SLdotaon Tou PLV TNV
EKTEAEON TOU MPOYPAULATOC,

¢ toTE opllw belktn <T*> p Kalxpnowomoww tnv malloc
p = (<T*>) malloc(N*sizeof(<T>));

[.x.
float *p;

p = (float *) malloc(N*sizeof(float));

L)
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NopevBeon - umevBuLoN

s To a ko B mapakatw sival (dla; Av 0L UTTAPXEL KATIOLO TIPOPANUQ;

(a)

(b)

int x, *y = &x;

int x, *y
*y = &X;

NULL;

% QuunOeite o0tL AAAO onpaivouv ol teAeoteg e C péoa og piot AHAQZH ko
aAAo pEoa o€ pia tpaén. To (b) Aowrtov eivat dtadopetiko (kat AdBoc). To
(a) Ba NTav LoodUvapo pe to (€) — va mpotiuate avra 1o (c):

(a)

(c)

int x, *y = &x;

int x, *y
y = &x;

NULL ;

s Emopévwe, n owotn apxlkomoinon evog deiktn pue malloc() etvat pia amno
TLIC SU0 TTOPAKATW — VA TTPOTIUATE rtavTta To (b):

(a)

(b)

int *y = (int *) malloc(40);

int *y = NULL;
y = (int *) malloc(49);

Parallel Processing Group
| UNIVERSITY OF IOANNINA
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malloc & free

¢ H pvApn mou deopevoupe peow tngmalloc():
» Nev glval apXLIKOTIOLNUEVN (TIEPLEXEL TUXALEC TIUEC)

» AmodeopeVETAL AUTOUATO OTO TEAOC TOU MPOYPALLUATOC KOl
ETILOTPEPETAL OTO AELTOUPYLKO cUCTNHUA

» Emopévwe, 600 {NTAUE VEOUC XWPOUC MVAHUNG, TOCO LELWVETOL N
eAeVBEPN VNN TOU cuoTApaTtoc (BEAEL TpOCOX WOTE VA NV
¢dtaooupe os “out of memory”)

*** Mmopoupe va anodsopeVoouvpe / ameAeUBEPWOOULE VAN
LLE TN ocuvaptnon free:

void free(void *ptr);

ornou o ptr Selyvel otnv apxn ToU XWPOU TIOU TIPLV TOV ELYAUE
deopgvoel pue malloc().

Parallel Processing Group
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5 MEPAUATO UE N LETPNOELC

* KOTOOKEUQOTE EVO MTPOYPOLUUO TO OTIOLO HEXETOL WG
eloo00 Ao TO XPrOTN TOV OUVOALKO aplOuo
LLETPNOEWV OV €yLvayv Kata tn dtapkela 5
TELPOAUATWVY

® EV OUVEXELOL O XPNOTNC ELOAYEL OTO TIPOYPOALLULAL TLG
ETILMEPOUC TIMEC TWV METPNOEWYV YyLa KABE Tieipapa

* TEAOC TO Mpoypoppa emetepyaletol ta Sedopeva

— METAEL AAAWV UTIOAOYL{EL TO LECO OPO TWV LETPNCEWV

| 10
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N LETPROELG

N UETPNOELG

\

5 Selkteg

(r.x. évag mivakog pe

N UETPHOELG

5 otolxela, kaBéva Ba
elvat delktng)

Parallel Processing Group
| UNIVERSITY OF IOANNINA

MYY502 --

11

MpoypauuaTIoNoG ZUCTNHATWY



Avvapuikn 6eopevon pvNUNg & delktec

#include <stdio.h>
#include <stdlib.h>
#tdefine M 5

int main() {

}
|

int n, i,j; float mo;

float *measurements[M]; /* Mivakag amo M beikteg / 1610 ue float *(measurements[M]); */

scanf("%d", &n);

for(i=0; i<M; i++){ /* Ma kafs neipaua, uvhnun yia n UETPRoerg */
measurements[i] = (float *) malloc(n*sizeof(float)); /* Agixver o xwpo n ap1Ouwv */
if (measurements[i] == NULL) return 1;

¥

for(i=0; i<M; i++)
for(j=0; j<n; j++)
scanf("%f", &measurements[i][j]); /* Xeiprouog oav va sivar 616ractatog mivakag */
for(i=0; i<M; i++) {
for(j=0,m0=0.0; j<n; j++)
mo += measurements[i][j];
mo = mo / n;
printf("%f\n", mo);
}

for(i=0; i<M; i++)
free (measurements[i]); /* AneAevOepwon uvniung */
return 0;

Parallel Processing Group
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EpwtNoeLg Kploewc otnv nponyoupevn dtadpavela

4

** Nwc pmopw va ypadpw tnv mapokatw EKPpacn KAvovtac xprnon
LOVO SelKTWV Kol Ttpaéewv (OxL ayKUAwV)

if (measurements[i] == NULL) return 1;

o,

L)

» EtoL
if (*(measurements+i) == NULL) return 1;

L)

*

L)

L)

» To MOPAKATW;
mo = measurements[i][j];

4

L)

* Etou
mo = *( *(measurements+i) + j );

L)

s ALoTL elval LooSUVOO WE:

mo = *( measurements[i] + j );
¢ 1O omolo eivat Looduvapo pE:

mo = ( measurements[i] )[Jj];

Parallel Processing Group
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MoAAd elpapata, KaBEva TTOAANEC LETPNOELC

(AyvwoTtoc 0 aplOUOC TWV TELPAATWY EK TWV TIPOTEPWV)

*** Katookevuaote €va pOypapLUo To onolo d€xetal we eloodo
Qo Tov XpNotn
» TOV CUVOALKO 0pLlOUO TIELPOUATWY TIOU EYLVOLV
» TOV OUVOALKO 0pLlOUO LETPROEWV TIOU £YLVOV KATA TN OLAPKEL EVOC
TELPAOTOC
** EV OUVEYXELO O XPNOTNGC ELOAYEL OTO TIPOYPOALLUO TLC ETILUEPOUC
TILEC TWV METPNOEWV Ylo KAOE meipapa
** TEAOC TO Mpoypappa eneéepyaletal ta dedopeva
» UeTaél AAAwV uTtoAOYL(EL TO HECO OPO TWV LETPACEWV

14
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Avvapulkn deopevon pvNUNG & OeiKTeC

** 2TO IPONYOUUEVO TIPOPANHO YVWPLLOUE TWV apLOLO TWV
MEPAMATWY (#define M 5) Kal He Baon Tov aplBUO TwV
LETPNOEWV (int n) KOTOLOKEVACALLE EVAV TIivaKa Ao SELKTEG,
KOOEVOLC EK TWV OTIOLWV EOELYVE OE ULOL KYPOLULUN» OTTO N
LETPNOELC

» To yelpllopaote oav va eivat S161aoTatog mivoKag
measurements[5][n]

¢ 2T0 MPOPANUA AUTO TIPETEL VO KATALOKEUACOU LE SUVALLLKA
KoLl TOV Ttivakol orto Touc OEIKTEC, HLaC Kol TOoo To TANB0o¢ Twv
LLETPNOEWV ava neipapa (n) 6co kat to nAnboc twv
nepapatwy (m) eivat petaBAnNTEC TOU MPOYPAUUATOC.

15
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Noapadeypa

##include <stdio.h>
#include <stdlib.h>

int main() {
int n,m;
int i,j; float mo;
float **measurements;

scanf("%d", &m); /* Madaivouue ti¢ 6ractacerc */
scanf("%d", &n);

/* Mviun yia m 6eikte¢ oe meipauata */
measurements = (float **) malloc( m*sizeof(float *) );
if (measurements == NULL)

return 1;

for(i=0; i<m; i++) { /* INa kade neipaua, pvhiun yia n UETPHNoerg */
measurements[i] = (float *) malloc(n*sizeof(float));
if (measurements[i] == NULL)
return 1;

[ 16
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Noapadeypa

for(i=0; i<m; i++)
for(j=0; j<n; j++) {
scanf("%f", &measurements[i][j]);

}

for(i=0; i<m; i++) {
for(j=0, mo=0.0; j<n; Jj++)
mo += measurements[i][j];
mo = mo / n;
printf("%f\n", mo);

}
for(i=0; i<m; i++)

free(measurements[i]); /* AneAgvOcpwon ypauunc i */
free(measurements); /* AneAsvdepwon tou mivaka O6e1KTWV */
return 0;

[ 17
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2xedlaypoppo

Agiktng og SuVAULKO Tivaka

»

N LETPROELG

N UETPNOELG

/

niivakag pe m=4
otoleia, kaBéva Ba
glval deiktng

Parallel Processing Group
| UNIVERSITY OF IOANNINA
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Avvapikn 6€opevon Kol TtivaKee SELKTWV

int **p = NULL;
p = (int **) malloc(m*sizeof(int *));

int *
int ** 1000 ? p[o]
1004 ? p[1]
600 1000 p 1008 ? p[2]
? p[m-1]

19
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Avvapikn 6€opevon Kol TtivaKee SELKTWV

** AV OTn OUVEXELO KAVW:
p[i] = (int *) malloc(n*sizeof(int));

... Ba £xw dnuloupynoeL KatL oav «dLdlaoctato» mivaka (mxn),
OTIWC TOUC PTLAXVEL Kol N Java:

int * int
—
int ** 1000 L] — —
1004 p[1] ] ]
600 1000 p 1008 p[2] o] ]
n
p[m-1] :! | | |
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[Mponyoupevo mapadelypo — KANON 0€ cuvaPTNON

for(i=0; i<m; i++)
for(j=0; j<n; j++) {
scanf("%f", &measurements[i][]]);

}
show_array(m, n, measurements); /* Mwg opiletavr; */

for(i=0; i<m; i++) {
for(j=0, mo=0.0; j<n; j++)
mo += measurements[i][j];
mo = mo / n;
printf("%f\n", mo);

}
for(i=0; i<m; i++)

free(measurements[i]); /* AneAsvd<pwon ypauung i */
free(measurements); /* AneAsvdepwon tou mivaka O6e1KTWv */
return 0;
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MopAUETPOL COE cUVAPTNON

void show _array(int r, int c, 2?????
int 1, j;
for (1 =0; 1 < r; i++) {
for (j = 0; j < c; j++)
printf("%f\n", arr[i][]j]);
printf("\n");

}

void show_array(int r, int c, float arr[r][c])
» Xtn C bev emutpEnovtal mivokeg HeTaBANTOU peyEBoug
void show_array(int r, int c, float arr[][])
» Kot 6ev emutpenetal aANA Kat Sev yvwpilel To pEyeBOC TWV YPOUUWVY
void show_array(int r, int c, float *arr[])
» Mua xapa! Mivakag amnod pointers!
void show array(int r, int c, float **arr)
» Mua xapa! Pointer mou deiyvel o pointers (6nA. otov mpwTto pointer evoc mivaka
amo pointers).
void show _array(int r, int c, float (*arr)[])
» NabBoc! Pointer og mivaka amno floats.

Parallel Processing Group
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Napadeiypata

A) Anuoupyia TpLYywVIKOU Ttivaka pe 10 ypoUEG.

» AnAadn n ypappn 0 Ba €xel 10 otolxela, n ypapun 1 6o €xeL 9
otolxeia, KAT, Kot n ypapun 9 Oa £xet 1 otowxeio.

B) Anuoupyla TpLywvikou mivaka e To Xpnotn va kaBopilet
KOTAL TO XPOVO EKTEAEONC TOV APLOLO TWV YPOUUWVY

Parallel Processing Group
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Tplywvikoc nitvakog 10x10

##include <stdio.h>
#tinclude <stdlib.h>
##tdefine N 10

int main() {
int i, j, *a[N]; /* Mivaka¢ ue N=10 b6eiktec, o€ N ypauusec */

for (i = @; i < Nj i++)
a[i] = (int *)malloc((N-i)*sizeof(int)); /* lpauun i */
for (i = @; i < N; i++) {
for (j = 0; j < N-i; j++) {
a[i][3] = 1 + J;
printf("a(%d,%d)=%d ", 1, j: a[i][j]);

}
printf("\n");
}
return 9;

Parallel Processing Group
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Tplywvikoc rtiivakog NxN

#include <stdio.h>
#include <stdlib.h>
int main() {
int i, j, N, **a; /* 0a beixver o€ N beikteg */

scanf("%d", &N);
a = (int **) malloc(N*sizeof(int *));
if (a == NULL) exit(1);
for (i = ©0; 1 < N; i++)
al[i] = (int *)malloc((N-i)*sizeof(int)); /* lpauun i */
for (i = 0; 1 < N; i++) {
for (j = ©@; j < N-i; j++) {
a[i][3] =1 + 3;
printf("a(%d,%d)=%d ", i, j, a[i]l[]]);

}
printf("\n");
}
return 9;

[ 25
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NMw¢ deopevw kKaBapa S161ACTATOUC TIVAKEG;

s AnAadn oxL amAad ivaka ano pointers ou deixvouv o M OKOPTILEG
YPOUUEC (Tov omoio tov xelpilopol pev oav va gival S1dLAoTatoc, OpPWE
dev KataAopPAveL CUVEXOUEVO XWPO OTN UVAUN)

\/

< oAAQ €va Ttivaka TTou OVTWE KataAapBavel cuvexopevo xwpo M*N
OTOLXELWV OTNV PVAUN;

Artavtnon:

s Aev yivetal — n malloc() emtotpedel mavta EVo CUVEXOUEVO YPOUILKO
XWPO.
s Mrmopw OUWC VA TOV XELPLOTW EYW «LE TO XEPLY.
s Av deopelow a = (int *) malloc(M*N*sizeof(int)); moto ilval to
oTolXelo otV i ypapun Kat j otAAn;
» Toa[i*N + j].

Parallel Processing Group
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Xelplopoc didtaotatou rnivaka pe malloc()

void func() {
int i, j, M, N;

int *a;
scanf("%d", &M); /* Tpoupeg */
scanf("%d", &N); /* ZtnAecg */

a = (int *) malloc(M*N*sizeof(int));

for (i = 0; i < M; i++)
for (j = 0; j < N; Jj++)
a[i*N+j] = 1;

free(a); /* 1 free yia 6Ao to xwpo */

[ 27
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ErttAoyn tumovu miivaka 2D

¢ Otav dev pou {nteltol pnTa o £vac TUTToC N 0 AAAoC (6nAadn
kaBapa didtaotatoc N «ytahovtily d1dlaotatoc — mivakog
oo OEIKTEC O€ OKOPTILEC YPOAULUEC), TL KAVW;

s E¢aptatol ano tnv epappoyn.

» [.X. av KaAeltal KAmoLo cuvaPTNOoN TIOU TIEPLUEVEL WC TIOPAUETPO
gvayv (mpaypatiko) didldotato TOTE ElalL AVAYKOOUEVOS VAl
SEOUEVOW XWPO YLa VAV TETOLOV TILVAKOL KOLL VOL TOV XELPLOTW OTTWC
deitape.

» T.X. av oL ypapHEC dev €xouv 1610 HEyeDOC, avayKooTLKA Ba TIPETEL Val
£Xw tov deltepPO TUTIO.

» Av 8ev UTTAPYXEL TIEPLOPLOUOC, Elvall cuvrnBwC TtLo KaAo / eUkoAo /
EVEALKTO VA £XW €vaV TIvoka oo pointers o€ OKOPTILEC YPOAUMEC,

» TLOLPQA TO YEYOVOC OTL EVAC TETOLOC TIVOKOC £XEL Alyo TTapamavw KOTo
oto va dnpoupynBet (mpemet va kavw malloc kaBe ypappun
Eexwplota) kat vo eAeuBepwOel (mpemel va kKavw free kabBe ypapun
Eexwplota).

28
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Ta&wounon strings (to mAnBo¢ divetal wg 6plopa otn main) |

finclude <stdio.h>
#include <string.h>
#include <stdlib.h>
void strBubbleSort(char *strings[], int num); /* Mpwtotuno */
#tdefine SIZE 30 /* M€yioto pnikog yla kdaBe string */

int main(int argc, char *argv[]) {
int i, NumOfStrings;
char **array; /* Tia anobnkeuon twv strings */

if (argc < 2) return 1; /* q exit(1) */
NumOfStrings = atoi(argv[1l]);
if (NumOfStrings < 1) return 1;

/* Mvun yia tov mivaka */
array = (char **) malloc(NumOfStrings*sizeof(char*));
if (array == NULL) {
printf("no memory!\n"); return 1;
}
/* AilaBoaopa twv string */
for (i = @; i < NumOfStrings; i++) { /* mallocs & avtiypadn strings */
array[i] = (char *) malloc(SIZE*sizeof(char));
if (array[i] == NULL) {
printf("no memory!\n"); return 1;

}
fgets(array[i], 29, stdin);
}
Parallel Processing Group (Zuvéxela otnv enopevn dtadavela)
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Ta&wounon strings (to mAnBoc¢ divetatl wg oplopa otn main) |l

(Zuvéxela tng main())

strBubbleSort(array, NumOfStrings); /* Tag&ivopnon */
puts("\n\nThe sorted list in ascending order is:");
for (i = @; i < NumOfStrings; i++)
puts(array[i]);
return 0;

}

/* NMpooggte 6t1 6ev petokivouvtal ta strings - povo ol pointers
*/
void strBubbleSort(char *strings[], int num) {
char *temp;
int top, seek;

for (top = @; top < num-1; top++) {
for (seek = top+l; seek < num; seek++) {
if (strcmp(strings[top], strings[seek]) > @) {
temp = strings[seek]; /* EvoAAayn pointers */
strings[seek]= strings[top];
strings[top] = temp;

Parallel Processing Group
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AM\eC KANoeLg dLaxelplong LvnuUng

void *calloc(size t n, size t size);
» NeopeVEL XWPO OTOV OTIOLO apyLKOTIoLEl OAa Ta bytes o€
UN&Ev
» MNalpvel 2 mapoapeTpouc: To MANOOC TWV OTOLXELWV KoL TO
LEyeBoc tou kaBe otolxeiov (o€ bytes):
$int *p = (int *) calloc(n, sizeof(int));

void *realloc(void *p, size t size);
» AeopEVEL VEO YWPO KAl OTL UTTHPXE OTOV TAALO (OTou
deixvel o p) avtiypadeTaL OTOV VEO.

» AV TO VEO Size gival LKPOTEPO TOTE XAVOVTOL KATIOL
dedouEva Tou uTtpxoV oTov TTaALo (p)

Parallel Processing Group
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Noapadeypa

##include <stdio.h>
#include <stdlib.h>

int main() {
int *p, *q;
p = (int *) malloc(1@*sizeof(int));
if (p == NULL)
return 9;
g = (int *) realloc(p, 20*sizeof(int));
if (q == NULL)
return 9;
printf("%p, %p\n", p, q); /* umopeil va 6itadpgpouv */
return 9;
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Amodeopevuon HvnuNng

void free(void *p);

[.x.
p = (int *) malloc(1@*sizeof(int)); /* Aéoueuon */

free(p); /* AnodEopeuon */

s ArtodeopeVEeL TOV XWPO otov omoiov deixvel o p. O YwPoC AUTOC
NPEMEeL va €xel TpoEABeL amo malloc/calloc/realloc.

s Mpoooxn:
» 0 xwpoc¢ anmodeopevetal (EmMOTpEDETAL OTO CUOTNUA KOl SEV UITOPOUE
va Tov EavaxpnoLlpomnotooupe), AAAA
» o pointer p ZYNEXIZEI NA AEIXNEI EKEI (6ev aAAage n tiur tou)!!

Parallel Processing Group
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“* #include <stdlib.h>

¢ void *malloc(size t size);
A€opevon LvAuNng

¢ void *calloc(size t count, size t size);
AEopELON LVANG APXLKOTIOLNUEVNG O ndevika bytes

¢ void *realloc(void *ptr, size t size);
EntavadEopevon pvnung (emektaon/ocuppikvwon)

** void free(void *ptr);
AmtodEopeuon LVNNG

Parallel Processing Group
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® int *p;
p = (int *) malloc(sizeof(int));

* int *p;
p = (int *) malloc(M*sizeof(int));

o int *p[10];
for (i = 0; i < 10; i++)
p[i] = (int *) malloc(M*sizeof(int));

% int **p;
p = (int **) malloc(1@*sizeof(int *));
for (1 = 0; 1 < 10; i++)

p[i] = (int *) malloc(M*sizeof(int));
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Pointer (malloc) amo cuvaptnon |

#include <stdio.h>

void makeArray(int * ip, int size) {
int i;
ip = (int *) malloc(size*sizeof(int));
if (ip == NULL) return;
for (i=0; i<size; i++) {
ip[i] = 3*i+45;
printf("print from mA: %d\n",ip[i]);
}
}

int main() {
int * array = NULL;
int i, N=12;

AOYAEYEI ??2??

makeArray(array, N);
for (i=0;i<N;i++)
printf("print from main: %d\n", array[i]);
return 9;
}
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Pointer (malloc) amo cuvaptnon Il

#include <stdio.h>

void makeArray(int **ip, int size) {
int i;
*ip = (int *) malloc(size*sizeof(int));
if (*ip == NULL) return;
for (i=0; i<size; i++) {
(*ip)[i] = 3*i+45; //try without ()
printf("print from mA: %d\n",*((*ip)+i)); //aka (*ip)[1i]

}

}

int main() {
int * array = NULL; AOYAEYEI 1111
int i, N=12;

makeArray(&array, N);
for (i=0;i<N;i++)

printf("print from main: %d\n", array[i]);
return 9;

}
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MpoBAnpata pointers / dtay. pvnung — Dangling pointers

int *p; To p bev beixvel o€ kapia B€on (okouTidla) -
printf("%d", *p); dangling
int *p;
if (condition) { Metd to pmAok tou if { }, To temp AEN
int temp = 1; YOIZTATAI. Emopévwg to p Ba deiyvel o
p = &temp; akupn / un vouiun 8€on - dangling
printf("%d", *p);

}
printf("%d", *p);

int *p;
p = malloc(10*sizeof(int));

Meta to free(), n SeopeVPEVN HVAN ATTO TO
if (p == NULL) ... (), n 6ecpeupévn pvAaun

malloc() AEN YNAPXEI. Opwc, to p AEN EXEI

pL5] = 100; AANNAZEI! Emopévwg deiyvel o akupn B€on -
s danglin

free(p); sine

p[5]--;

Parallel Processing Group
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Kivbuvol amno dangling pointers & mpodulaéelg

** Ouvdangling pointers pnopel va odnyrnoouv o€ mpoomeAaon
akvpwyv / mopavouwv dtevuBuvoswv.
» Eva mpoBAnpa tou pmopouv va TIPOKAAECOUV Elval TO KpaoApLopa N
Xwpic attioloyio SuoAeltoupyia Tou tpoypAppatod (e€alpeTika
duokoAo debugging)

» Akopa o coPapo eival n mpokAnon {nuag / kpaoapiopa OAQY tou
OUOTAMATOC.

¢ NpodulateLc:
1. [llavta apytkomoloUUE Touc pointers kata tn dnAwan toug
(touAaytotov touc Jetouue iooucg ue NULL).

2. Merta amno to free(p), 9etouvue tov p = NULL.

‘Etol TouAdyLotov amodeVyoUpe {NULA oTto cUoTNUA aAAQ KoLl
SleukoAUvoupue to debugging poc kot n mpooneAaon oe NULL «yxtumtae»
QUECWC.

Parallel Processing Group
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MpoBAnuata pointers / dtay. pvAung — Memory leaks

(Aev €xouv pret ot €Aeyyot yia NULL yia amtAotnta Tou Kwoikal)

char *p;

p = malloc(10*sizeof(char));

scanf("%s", p);

for (; *p != '"\@"'; p++ )
printf("%c", *p);

int *p, *q;
p = malloc(1@*sizeof(int));
q = malloc(20*sizeof(int));

if (condition) {
P =2a;
}
printf("%d", p[5]);

Parallel Processing Group
| UNIVERSITY OF IOANNINA

Kaveva mpoBAnua opbotnrac.

AmtAd A€oV o Ywpo¢ tTwv 10
B€ocwv mou SeopeVOAUE HEOW
tou p AEN MIMOPEI NA
MPO2MEAAZTEI ME TINOTE.

Evw ouveyilel va uTtdpxeL otn
uvAun (6ev €xel amodeopueuBel),
EXeL X0Bel o povadlkog pointer
mou yvwplle tn SlevBuvon tou —
memory leak (6tappon pvANG)

MHN ZEXNATE TA free() !!!
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Avoloyla pe amodnkn npoioviwyv

** NTvwoTto kataotnua dStabtel amobnkn pe oA padLa OTTou
o€ KABe padtl umtapyeL Eva npoiov (€rumAo). Ta poiovta eival
ouokevoaopeva £tol wote AEN MMOPEIZ va kataAaBelg Tt
elval av mac ota padla tng armodnknc. Na va mapeLg To
ETILITAO TIPETIEL VAL ETILOKEPTELC TNV EKOECN TOU KATAOTHLOTOC
KoL VOL CNUELWOELC o€ €L0LIKA Yoptakia To PADI tng amoBnkng
TIOU €XEL TO TtPOioV Ttou o€ eviladEpeL. Me TO CUUNTANPWLLEVO
XOPTOKL TTOLC OTO OWOTO PAPL KOl TO TtalpVeLS — aAALwC Oev
LLTTOPELC va. BpeLc To Ipoiov.

¢ Avaloyla:

» MvAun = anodnkn

» MetapBAntn (keAl otn pvnun) = padt
» T petaPAntic = npoiov oto padt
» QA€lKTNC = TO YO PTAKL
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Aewoupyia / éwvoua

p = &x;
*p

q=&y;
p=aq;

p++;

’

temp = *a;
*a = *b,
*p = *3;

t = malloc(10*sizeof(int));

Awappon pvApng

free(t);

v = malloc(10*sizeof(int));
W =V;

free(v); v = NULL;

Dangling pointer.
P:
| UNLVERSLIY OF JOANNINA

pddw o€ xaptaKL To padt.

To mpoidv mou uTtdpxeL 0To pAdL (Taw eKel Kal To Bplokw).

ANAO xapTaKL TTou ypadel dAAo padt.

210 MPWTO XapTAKL aAAdlw Tt ypaa Kal ypaddw To idlo padL mou ypadeL to
SeuTEPO XOPTAKL.

AN\AIW TO XAPTAKL KL ONUELWVW TO APECWG ETMOUEVO pAdL.

MNaw ota padla mou ypadouv ta xaptakia a kot b kot evaAAdcow ta
nipoiovra.

Agopelw 10 ocuvexoueva adela padla otnv anodnkn. ITo XaPTAKL CNUELWVW
to MPQTO amnod avta.

2BAVW To HoVadLKO XapTAaKL Ttou €ypade Ta veéa padLa. Asv EEpw TTAEOV TTOU
glval ta véa padla otnv anobnkn

Anobdeopebw ta padLa mov dEopevoa.

Agopelw 10 ouvexoueva adela padla otnv anodnkn. ITo XaPTAKL CNUELWVW
to MPQTO amod avtad kat ptidxvw Kot SeUTEPO XAPTAKL LE TO dLo padl.

Anodeopelw ta padLla mou dEopevoa. IBAVw TO MPWTO XAPTAKL.

To deutepo XaptakL (W) cuveyilel va ypadel To mpwto padL amnod ta

A 42
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