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MetaBAnTeC

s O petaBANTEC MpwTa SnAwvovtal
KOl ETIELTAL XPNOLLOTIOLOVUVTOIL OF

eEKPPACELG/EVIONEC #include <stdio.h>
s Otav dnAwvovtal, ovouartifovral . .
: , i . uarid , int main() {
o OTO,(V )(pFI]O'llJ.OT[OLOUVTOLl, AVOPEPOUUE int c=10, d=0; /* SfAwon  */
TO ovoud Toug Ka
» otnVv ékbpacn XpnollonoLeital n printf("%d", 2*c); /* ékdpaon */
TLUN TOUG d=c+ 1; /* €kdpaon */
» Otav elvol 0To apLotePO HEPOC ULOC }
KOTAXWPNONC, TPOTIOTOLETOL N TLUA
toug Myiin
(kehd)
s H Tt twv petapfAntwv X
amoBnKeVETOL O€ KEALQ OTNV VAN 2
» To O6vopa Touc Sev armoUnkeUEeTal
ol 1000 11 QuldeL tv A tng d
ITOUI?EVCY : (apxtka Atav 0)
» To KeAl Tou PUAAEL TNV TIUA
OVOLJ.C'JLZE'COLL SdtevBuvon 1500 10 QuAdeL TNV T TG C
AteuBuivoelg
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TL pmopw vo Kavw pe pia petaBAntn (1)

** H C elvai amo tic eAaxLoTeC YAWOOEC TIOU UOC ETITPETTEL VO
uodou e rroto givat to keAl (ltevBuvon otn pvnun) mou
bUAAEL TNV TN pag petafAntig var

» Alvetal amno tnv ékdpoon &var
» Jtnv nponyoupuevn dtadavela to &c eivatl 1500, to &d sival 1000

ArtAn petapfAntn

Ovoua int var

AHNQZH
A

Twn var

AlevBuvon &var

2E EKOPAZH
A

3
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Aeiktec - Pointers

s AelkTnG: TL lvay;
» Mua petafAnti mou neptéxet tn dtevBuvon pag AAANG PeTaBANnTAC

» AnAwvetal pe Eva * tpLv To OVOUA TOU.

1100 | 1500 MetaBAnmip | int ¢ = 10, d;

int *p; /* AgAwon deiktn */

p =2&c; /* H &/von tou c */

1500 10 MeTaBAnTh c

AiguBuvoseig
MvAUNG
‘_ Parallel Processing Group 4
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Aeiktec - Pointers

¢ H 81evBuvon otnv omnola Bpioketato c > &c
* Ta meplexopeva (tun) tov p - n dtevBuvon Tou ¢
¢ Ta meplexopeva Tou KeAloU oto omolo beixveto p - *p

1100 | 1500 MetaBAnmip | int ¢ = 10, d;

int *p; /* AgAwon deiktn */

p =2&c; /* H &/von tou c */
*p; /* Ekdpaon:

1500 10 MeraBAnTn c * *p = ta&ideye omovu
’ * deixvel o p ka1 mdpe
* MApE TO TMEPLEXOUEVO

AiguBuvoseig
HvnunNg
‘_ . 5
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MetaBAntec & pvnun

#include <stdio.h>

int main() {
int varl;
char var2[10];

printf("Address of varl variable: %p\n", &varl );
printf("Address of var2 variable: %p\n", &var2 );
return 0;

Address of varl variable: bff5a400
Address of var2 variable: bff5a3f6

6

Parallel Processing Group
| UNIVERSITY OF IOANNINA MYY502 -- MpoypapuaTioNog ZuoTNHATWY



MetaBAntec & pvnun

#include <stdio.h>

int main() {
int var = 20; /* actual variable declaration */
int * ip; /* pointer variable declaration */

ip = &var; /* store address of var in pointer variable*/
printf("Address of var variable: %p\n", &var );
printf("Address stored in ip variable: %p\n", ip );
printf("Value of *ip variable: %d\n", *ip );

return 0;

Address of var variable: bffd8b3c
Address stored in ip variable: bffd8b3c
Value of *ip variable: 20

Parallel Processing Group
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TL pumopw va Kavw pe pia petaBAntn (1)

** Onwc OAec oL HeTABANTEC, 0 SeLKTNC EXEL TIUA KOl LITOPOULLE
va LaBou e o€ oo KeAL pvnung puAAooETOL N TLUN TOU.
» EmumAéov Opwc, pmopoU e va SOUUE TO TIEPLEXOUEVO TOU KEALOU OTO

orolo deiyveLl.

Ovopua

AHNQZH
A

Twn

AiteVBuvon

2E EKOPAZH
A

Meplexopevo
ekel tou Seiyvel

Parallel Processing Group
| UNIVERSITY OF IOANNINA

ArtAn petapfAntn Agiktng
int var int *p
var p
&var &p
- *p

8

MYY502 -- MpoypapuaTioNog ZuoTNHATWY



Avaloyia pe amodnkn npoloviwy [ 6gv oyvel mAgov @ ]

** 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 to KaBeva eav nmoc ota padLa tng armodnknc. MNa va
TIAPELC TO ETILITAO MIPETEL VO ETILOKEPTELC TNV €KkBeON TOU
KOTOLOTAUOTOC KOl VOL ONLELWOELC O€ LOLKA YopTakia to PAQDI
NG armoBnKn¢ mou €XEL TO TPOLOV TTou o€ evoladepel. Me 1o
CUUTTANPWIEVO XOPTAKL TIOC OTO OCWOTO PAdL KL TO TOLPVELC
— aA\w¢ bev pmnopeic va Bpelg to mpoiov.

“* Avaloyia:

» MvAun = anodnkn
» MetapBAntn (keAl otn pvnpn) = to pagdt (o aplbuoc tou)
» T petaPAntic = npoiov oto padt
» QA€lKTNC = TO YO PTAKL
B 9

‘ Parallel Processing Group
| UNIVERSITY OF IOANNINA



‘Evvolec & avaloylec

Aertoupyia / évvola Avaloyia

p = &x; padw o€ XapTAKL TO padl.

*p To mpoidv mou uTtapxeL oto padt («Taéldevw» eKkel kol To Bplokw).

q=&y; ANAO xapTaKL TTou YpAadeL AAAo padt.

p=gq; 210 MPWTO XapTAKL aAAdlw Tt ypaa kal ypddw To idlo padL mou ypadeL to

deuTEPO XOPTAKL.

temp = *a; «Taflbevw» ota padLa mov ypadouv Ta xapTakia a Kat b kat evaAldoow ta
*a = *b; npoiovra.
*b = *temp;

10
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ANAWOELC

** ANAwon petaBAntnic: <type> *<name>;
** Mapadeyua:

int * p, X, vy; /* Movo to p €ival dégiktng */
y = 3;
p = &y;

X = *p + 1;

¢ MNpoooxn: n ekdpaon a*b eivat moANamAacLaopoc!

Parallel Processing Group
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Kataxwpnon TN o€ delktec

** JWOoTNA Kataxwpnon:

int c;
int * p;
p = NULL; /* Xpeidletal to stdio.h */
p = 0; /* IoodUvapo pe NULL */
p = &c;
¢ Naboc:
p = 100;
p = C;

Parallel Processing Group
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ANnAwon padi pe apykomoinon delktwv

L)

» Mrnopeite va SnAwoete €vav SiKTN KoL TOUTOXPOVA VO TOV
O PXLKOTIOLOETE:

int ¢, * p = &c; /* pnv_to Kavete, pnepdsver!! */

L)

» Eilval .ooduvapo ue:
int c, * p;
p = &c;

** NPOZOXH:

> 2Tc SnNAwoeLg To «*p» onuaivel 0tL to p ival Ssiktng. AEN onpoivel OtTL mnyoivel
ekel tou Selyvel Kal allpveL To epLEXOUEVO!

» Movo otav 1o «*p» epudaviletal pEoa o MPAEELS EXEL TNV EVVOLA TOU «TINYAiVW
KOLL TTALLPVW TO TIEPLEXOUEVO»

L)

L)

» oL val NV uTtApxeL ouyxuon, KAAUTEPO VA LNV OPXLKOTIOLELTE LE QLUTOV
TOV TPOTO TOUG SEIKTEC. TO CWOTOTEPO Elval VO TOUC OLPXLKOTIOLELTE TTAVTA
otnv Tt NULL Kot HETA vaL KAVETE OTL TPOTIOTIOLOELG OEAETE:

int ¢, * p = NULL;
p = &c;

L)

Parallel Processing Group
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ANnAwon Seilktn

** Mapadeypa:
char * ptr; /* IcobUvapa: char* ptr, char *ptr */

* «Alafalovtac» tn dnAwon:
char ﬁ ptr;

1. xapaktnpog

2. SelKTNG o€ YopaKtnpa

3. ovopartt “ptr”

- 14
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AELKTEC KOl TIEPOLOLAL TIAPALULETP WV

** Mapadeilyparta:
void foo(char *s);
void bar(int *result);

¢ MNatl va mepaow Seiktn;
» KAnon &wa avadopac (call by reference)
» Otav 6€Aw, SnAadn, n cuvaptnon va KAavel aAAayEC TTou va
ennpealovyv ta npaypatika dedopéva-opiopata tne (dnA. Tig
HeTaPANTEC TNS KadoV oo ocuvaptnong)

» Emiong, av OéAw va mepdow w¢ oplopa pia peyain doun
arodevyovtacg tn xpovoPfopa avtiypadn otn otoifa (apyotepa avtad)

Parallel Processing Group
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2UVOPTNOELC TTOU ETILOTPEPOUV OELKTN

** Napadeypa:
char * allocate(int size);

* «Alafalovtac» tn dnAwon:
char * allocate(int size);

N /\ % ) \ J

1. xapaktnpog
|

2. SelKTNG O€ YopaKtnpa

[
3. ovopartt “allocate”

4. te\ika to «allocate» Sev eivat
HetapAnTn, €lvat cuvaptnon

5. n omola naipvel 1 aképala MAPALETPO...

6. ... KoL eEMLOTPEPEL SelKTN OE YapakTApa

16
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Epwtnpata

“* YnoB<ote tn dnAwon «int x;»
Tt akplBwC KAvVoULV Ta TTAPaKATW ov BpeBoulv oe pLa
ekdpaon;
> &X;
> *(&x);
» &(*x);

¢ Tt petaPfAntn xpetalopal yo vo BaAw peoa tn dtevbuvon
evog Oelktn;

Parallel Processing Group
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Kt aAAo epwTApaTa...

5, k, * p=NULL, * g=NULL, * r=NULL;

\o
.
I

looduvapo: *(*(&p))
anotéAecpa: 3  (adou sival tcoduvapo pe *(p))

3*-*p/*q+7

wobvvapo: ( (3 * ( - (*p))) / (*q) ) + 7
arnoteAeopa: 6

3*-*p /*q+7
loodvvapo: AaBocg! To /* Eekiva oxoAiro!!

wobvvapo: (*(r = &)) = ((*p) * (*q))
arnoteAeopa: 15

18
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Mpotepatotnteg teAeotwy C

KaAUtepa va pnv Bupdote tn
oelpa!

Na kaBopilete povol oag tn
OELpA TWV pAcewv Balovtag
OTOL CWOTA oNUEla
NMAPENOGEZEIZ.

‘ Parallel Processing Group
UNIVERSITY OF IOANNINA

Operator

->

sizeof

++

Description

Function call

Array element

Structure member pointer reference
Class, structure or union member reference
Storage size in bytes of object / type
Postfix Increment

Postfix Decrement

Associativity

Left to right

++

+

Prefix Increment
Prefix Decrement
Unary minus
Unary plus

Logical negation
One’s complement
Address of
Indirection

Right to left

type)

Type conversion (cast)

Right to left

N~ 2 2

o

Multiplication
Division
Modulus

Left to right

+

Addition
Subtraction

Left to right

Bitwise left shift
Bitwise right shift

Left to right

Scalar less than

Scalar less than or equal to
Scalar greater than

Scalar greater than or equal to

Left to right

Scalar equal to
Scalar not equal to

Left to right

Bitwise AND

Left to right

Bitwise exclusive OR

Left to right

Bitwise inclusive OR

Left to right

Logical AND

Left to right

Logical inclusive OR

Left to right

Conditional expression

Right to left

Assignment
Assignment
Assignment
Assignment
Assignment

Right to left

Comma

Left to right




[Epaopa MOPAUETPWY UE avadopa — swap

#include <stdio.h>
void swap (int x, int y);
int main() {

int a, b;
a = 6;
b = 7;

swap(a, b);
printf("%d %d\n", a, b);
return 0;
}
void swap (int x, int y) {
int temp;
temp = X;
X =Y,
y = temp;
return;

Parallel Processing Group
| UNIVERSITY OF IOANNINA
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[Epaopa MOPAUETPWY UE avadopa — swap

#include <stdio.h>
void swap (int x, int y);
int main() {

int a, b;
a = 6;
b = 7;

swap(a, b); |
printf("%d %d\n", a, b);
return 0;

}

void swap (int x, int y) {
int temp;
temp = X;

X =Y

y = temp;
return;

Parallel Processing Group
l UNIVERSITY OF IOANNINA

swap(&a, &b);

void swap (int *x1, int *x2) {

temp = *x1;
*x1 = *x2;
*x2 = temp;

21
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Swap pe delktec

#include <stdio.h>
void swap (int *x, int *y);
int main() {
int a, b;
a = 6;
b = 7;
swap(&a, &b);
printf("%d %d\n", a, b);
return 9;

a@1000 6 b@1004 7

}

void swap (int *x, int *y) { X 1000 y 1004
int temp;

temp = *x;
X = *y;
*y = temp;
return;

Ta x, y mepLéxouv SleuBUVOELG

22
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Swap pe delktec — eVAAAAKTIKOC KWOLKOLC

#include <stdio.h>
void swap (int *x, int *y);
int main() {

int a, b;
a = 6;
b = 7;

swap(&a, &b);
printf("%d %d\n", a, b);
return 0;
}
void swap (int *x, int *y) {
int temp;
temp = *x;
X = *y;
*y = temp;
return;

Parallel Processing Group
| UNIVERSITY OF IOANNINA

#include <stdio.h>
void swap (int *x, int *y);
int main() {
int a =6, b =7, *pa, *pb;
pa = &a;
pb = &b;
swap(pa, pb);
printf("%d %d\n", a, b);
return 9;
}
void swap (int *x, int *y) {
int temp;
temp = *x;
*X — *y;
*y = temp;
return;

23
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Noapadeypa

#include <stdio.h> #include <stdio.h>
int max(int x, int y); void max(int x, int y, int * res);
int main() { int main() {
int a, b, res; int a, b, res;
a = 5; a =5;
b = 3; b = 3;
res = max(a, b); max(a, b, &res);
return 0; return 0;
} }
int max(int x, int y) { void max(int x, int y, int *res) {
int res; if (x > y) *res = x;
if (x > y) res = Xx; else *res = y;
else res = y; }

return res;

‘_ 24
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Noapadeypa

#include <stdio.h>
void init(int * x, int * y);

int main() {
int a, b;
init(&a, &b);
return 0;

void init(int *x, int *y) {
*x = 12;
*y = 15;

}

25
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MeEpaopa TTAPAUETPWY UE AVAPOPA - TILVOKEC

s Av Bupadote, To MEpaoa TWV MLVAKWY O€ pia ouvaptnon ylvetol
navta pe avodopa.
» AuTO mou yivetat elval otL mepvietat MONO ENAZ AEIKTHZ 3TO NPQTO
2TOIXEIO TOY MINAKA (prtopeite va davtaoteite yioti;;)

» To mopakdtw givat looduvapa:

void initzero(int x[100]) { // Ayvoeital to péyebog!

x[0] = 10;

}

void initzero(int x[]) { // Apa bgv xpelraletal
x[@0] = 10;

}

void initzero(int *x) { // Eilval amAdcg deiktng
*x = 10;

}

*** MOvo o€ mMopoUETPO CUVAPTNONG ETULTPENETAL Vo LNV S0UTE( TO
ntAndoc twv ypauuwyv evog mivaka 51ott ATNOEITAI — o mivakaog
TIEPVLETOL WC EVaC amAocg deiktng, ywplic mAnpowopia yio to mAndoc
TWV OTOLYE(WV TOU TIiVOKAL.

Parallel Processing Group
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Noapadeypa

#include <stdio.h> #include <stdio.h>
void initarr(int x[10]); void initarr(int x[], int n);
int main() { int main() {
int a[10]; int a[10];
initarr(a); initarr(a, 10);
return 9; return 9;
} }
void initarr(int x[10]) { void initarr(int x[], int n) {
int 1i; int 1i;
for (i = 0; 1 < 10; i++) for (i = 9; 1 < n; i++)
x[1i] = i; x[1] = 1i;
} }

27
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MNapatnpnon

s Agv €YeLvOnuaA YL cuvaptnon va emotpedel SlKTn OV
delyvel torka, dnAadn tn StevBuvon pLag TOTLKAG
uetaBAntnc:

int * testl() {
int i;
return &i;

}

** Exel SLadopad n mopokATw neEpLMTwon;
int * test2() {
static int i;
return &i;

}

Parallel Processing Group

|_ 28

| UNIVERSITY OF IOANNINA MYY502 -- MpoypapuaTioNog ZuoTNHATWY



NapevBeon - umtevBu ULoN

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

(a)

(b)

int x, * y = &x;

int x, * y;
*y = &X;

% QuunOeite o0tL AAAO onpaivouv ol teAeoteg e C péoa og piot AHAQZH ko
AaAAo pEoa og pia evtoAn/mpaén. To (b) Aoutov eivat Stadopetikod (ko
AaBoc). To (a) Ba ATav Looduvapo pe to (c):

(a)

(c)

int x, * y = &x;

int x, * y;
y = &x;

s KaAo eivat va unv kavoule apxytkornoinon evoc deilktn kata tn SnAwon tou

(rapa povo ue NULL).

Parallel Processing Group
| UNIVERSITY OF IOANNINA
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Agiktec Ko Mivakec

s Mapadeypa:
int * p=NULL;
int a[1e0] = {5, 10, 15, 20, 25, 30, 35, 40, 45, 50};
p = &a[0]; /* 61evBuvon 1° otoilxeiou tou mivaka */
p = a; /* 1oobuvapo pe tO mapamdvw */
p[i] <=> afi]

s Tielvat n petaPAntn a? Elval évac ota@gpog SIKTNG TOU AVTLOTOLXEL o€
uLa StevBuvon. O otadepoc deiktne dev uropei va deiel kamouv aAAod.

b
1000 5 a[0]
1004 10 a[1]
1000 a 1008 15 a[2]
1036 50 a[9]

30
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O teAeotncC (]

@ MexpL twpa yvwpllope 0tL o TeAeoTtnC [] xpnolomolLelTal yia
ETULAOYI KATIOLOU OTOLXELOV EVOC TivaKka, TT.X. TO a[3]
urtodnAwveL To 3° oToLyElo TOU TtivaKa.

¢ Onwc avtn elval n «pLon» ainbesia:

» Baowa to a[3] onpaivel To otolxeio mov gival 3 OEoeLg LETA Ao eKEeL
nov deiyxvel (§ekwvad) o deiktng a.

» Emopévwe, umopel va xpnotpomnotn0et pe yevikoU ¢ SikTeC Kat Oyl
LLOVO UE Ttivakec!

» M.x. av p = &a[0], pumopw va nw p[1] = 4;
» MN.x. av p = &a[2], umopw va nw p[1] = 4;

** H ékdpaon A[B] elvat tooduvapn pe *(A+B)

< “MuoTik0”: emopévwc Tto af2] eival tooduvapo pe to 2[a] !!!

Parallel Processing Group
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Noapadeypa

#include <stdio.h>

main() {
int src[10] = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10};
int * p=NULL, * g=NULL;
int n = 3;

p = & src[0@]; EKTUMWOELC
qg = & src[2];

printf("%d %d\n", *p, p[0]); 11
printf("%d %d\n", *q, q[@]); 33

p[n] += 11;

printf("%d\n", p[n]); 15

qln] += 11;

printf("%d\n", q[n]); 17

Parallel Processing Group
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AplOunTIKn OEKTWV

(n aképaroc)

*** MmopoUuE va £XOUUE EKPPAOELC LE OELKTEC

> p<q Molog SelyVEL TTILO UITPOOTA KOLL TTOLOC TTLO TILoOW?
> p+n To keAi mou BplokeTal n KEALA TILO PETA

> p-n To kel tou Bploketal n KEALA TILO TIPLV

> p-q Moco pakpld Bplokovtal (o€ KeEALQ)?

s AN\ec Suvatecg ekPpAOELC
> p=p+n
> p+=n

** Aev SouAgvouv:
> p+q
> p*4

‘_ 33
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AplOunTIKn OEKTWV

char c, * pc=NULL;
int i, * pi=NULL;

pc = &c; pi = &i;
printf("pc = %p, pc+l = %p", pc, pc+l);
printf("pi = %p, pi+l = %p", pi, pi+l);

Alvet:
pc = 251af3c8, pc+l = 251af3c9
pi = 251af3c4, pi+l = 251af3c8

Mot

Aot to +1 eV eival +1 byte aAAa +1 Tunog (6oa bytes midvel o TUMOC TOU S€iktn)

printf("char: %d bytes", sizeof(char));
printf("int: %d bytes", sizeof(int));

Alvel:
char: 1 bytes
int: 4 bytes

Parallel Processing Group
| UNIVERSITY OF IOANNINA
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Noapadeypa

#include <stdio.h>

main() {
int src[10] = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10};
int * p=NULL, * g=NULL;
int n = 3;

p = & src[0];

EKTUNMWoE1C:
qg = & src[2];

printf("%d %d\n", *p, p[0]); L1

printf("%d %d\n", *q, q[@]); 33

*(p+n) += 11;

printf("%d\n", p[n]); 15

*(g+n) += 11;

printf("%d\n", q[n]); 17
, .""""“"""""“"“"""""“““;;;sxﬁETGL“
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Noapadeypa

#include <stdio.h>

main() {
int src[10] = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10};
int * p=NULL, * g=NULL;
int n = 3;

... QIO TIPLV
e EKTUTGOELC !
if (q > p)
printf("%p\n", q - p); 2
else

printf("%p\n", p - q);

p++;
q+=2;
printf("%d %d\n", *p, p[@]); 2 2

printf("%d %d\n", *qg, q[0]);
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AELKTEC KoL TILVAKEC, TLOAL

¢ YrioBetoupe otL €xouv dnAwBel: int a[l1l0], *p;
* loyveL:

Ra[i] & a+i
ali] < *(a+1)

** Av €W EKTEAECEL TNV EVIOAR: p = a, TOTE LOXVEL:
Ral[i] & a+i & &p[i] & p+i
ali] & *(a+l) < p[i] & *(p+i)

¢ Evw oxVeL n ekdpaon p++, 6EV LOXUOUV OL EKDPACELC: a++
KoL a = p,
> TopA LOVO av To a[] elval mMapAUETPOC OE Lo CUVAPTNON
N | 37
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Napadeypa, aAl

#include <stdio.h> #include <stdio.h>
void initarr(int x[], int n); void initarr(int *x, int n);
int main() { int main() {
int a[10]; int a[10];
initarr(a, 10); initarr(a, 10);
return 0; return 9;
} }
void initarr(int x[], int n) { void initarr(int *x, int n) {
int 1i; int 1i;
for (i = 0; 1 < n; i++) for (i = 0; 1 < n; i++)
x[1] = i; x[1] = 1i;
} }
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NoapevBeon: o teAeotnc sizeof

+* To sizeof() (to omolo dev eival cuvaptnon aAA& TEAEZTHE tnc C),
eniotpEdel to pEyebog oe BYTES eite evog TUMOU €ite piog petaBAntie:

s TLBa tunwOel mapakdtw (VUtoBEoTte 32-Umito cUOTNUO);

char x, s[5], * p = NULL;

int y, a[10], * g = NULL;

p=28&x; q = a;

printf("char: %d, int: %d", sizeof(char), sizeof(int));
char: 1, int: 4

printf("x: %d, y: %d", sizeof(x), sizeof(y));

x: 1, y: 4
printf("s: %d, a: %d", sizeof(s), sizeof(a));
s: 5, a: 40
printf("p: %d, q: %d", sizeof(p), sizeof(q));
p: 4, q: 4
printf("*p: %d, *q: %d", sizeof(*p), sizeof(*q));
p: 1, q: 4
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TpK pe pointers

¢ Nwc¢ pmopw vol dSw av TO LNXAVNUA LoU armoBnKeVEL LE OELpa
big endian n little endian?

** Homework ;-)
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AelKTeC Kol CULLBOAOCELPEC

( YNENOYMIZH: Ka&Be string meplexel Kal Evav mapanavw xapaktipo, to ‘\0’)

char msg[] = "xx"; /* MNivokag 3 otolxeilwv Pe apyikomoinon */
msg = "yyyy"; /* BDev emitpénetat (otabepdg deiktng)! */
char * amsg = "ab"; /* Asiktn¢ oe otabepry oupBoAooceipa */
amsg = "cd"; /* OK - deilxvel og aAAo xwpo! */
3000 X msg[0] Avtiypadn kotd thv
3001 X msg[1] apyomnoinon
1200 | 3000 msg 3002 \0 msg[2]
(otaBepa 3000, bev N
propel va aAAael) X
X
\0
. . 4000 a zlﬁgfffigtggﬁﬁiﬁﬁzpéq
) >
1500| 4000 / 4500 | amsg .~ b (kd&rou arodnkeupéveg, Sev
(urmopel va oAAGTe) - \0 aAAdZouv)
“
4500 C
B | d 42
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str.c

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

char buf[] = "hello";

char * ptr = "geia sou";

char * ptrl = "file mou";

buf[2] = '$';

printf("%s\n", buf);

ptr[2] = '%'; /* crash (why??) */
ptr = ptril;

printf("%s\n", ptr);

ptr[2] = '#'; /* crash (why??) */
buf = ptr; /* compile error (why??) */
ptr = buf;

ptr[2] = "17;
printf("%s\n", ptr);

printf("buf occupies %d bytes in memory.\n", sizeof(buf)); /X P ¥/
printf("ptr occupies %d bytes in memory.\n", sizeof(ptr)); /* 2P %/
return 0;
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Napadeiypata

#include <stdio.h>
void strcpyl(char s[], char d[]);

int main() {
char x[30] = "abcdef";
char y[10];
strcpyl(x, y);
printf("%s", y);
return 0;

}

void strcpyl(char s[], char d[]) { /* Copy s to d */
int 1i;
i = 0;
while (s[i] != '\@') {
d[i] = s[i];
i++;

d[i] = "\@’;
}
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Avtiypadn — EvaAlaktika

#include <stdio.h>
void strcpy2(char * s, char * d);

int main() {
char x[30] = "abcdef";
char y[10];

strcpy2(x, y);
printf("%s", y);

return 0;
}
void strcpy2(char * s, char * d) { /* Copy s to d */
while (*s != "\0"') {
*d = *s;
S++; d++;
}
*d = '"\o’;
}
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Avtiypadn — EvaAlaKTika

void strcpy3 (char s[], char d[]) {

int 1 = 0;

while ((d[i] = s[i]) !'= '"\@') {
i++;

}

}

void strcpy4 (char * s, char * d) {
while ((*d = *s) != '\@") {
S++; d++;
}
}
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2UyKpLon

int strcmpl(char s1[], char s2[]) {

int i;
for (1 = @; s1[i] == s2[i]; i++) {
if (s1[i] == '\@') { /* kai ta &duo 1oca pe \O */
return 0;
}
}

return ( s1[i] - s2[i] );

*¢ H ouvaptnon enotpedet: 0 av IZA, <0avsl<s2,>0avsl >
S2.

** Napadeypa: s1 — "abc", s2—>"abcd"
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JUyKpLon - EvaAAaktika

int strcmp2(char * s1, char * s2) {

for (; *sl == *s2; sl++, s2++) {
if (*s1 == '\@') {
return 0;
}
}

return *sl - *s2;
int main() {
char A[N], B[N];

strcmp2(A, B);
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int strlenl(char s[]) {
int 1 = 9;
while (s[i] !'= '\@") i++;
return i;

int strlen2(char * s) {
char *p = s;
while (*p != '"\@') p++; /* mpoxwpagl 1 byte */
return p-s ;
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Mivakec Aewktwv (Array of Pointers)

s TLelvo;

» [ivakag mou mepLEXeL SEIKTEC
** NMwc dnAwvetay;

<type> * <name> [size];

¢ Nwc apyLkomnoleital,

» int A[10];

» int B[20];

» int * C[2] = { A, B };

¢ AvtiL yla riivaka 2 SLooTAoEWVY XPNOLUOTIOLW TIivaKo OELKTWV

» Owovopia pvAung otav n 2" dtaotaon petafarietal

» Otav n 2" dtaotaon sivol Ayvwotn

Parallel Processing Group

‘_ 50

| UNIVERSITY OF IOANNINA MYY502 -- MpoypapuaTioNog ZuoTNHATWY



Napadeiypata

** Mivakog pe strings StadpopeTikwyv peyeBwv

char * months[12] = {"January", "February", "March", ..};

I . 51
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Noapadeypa

char * get_month(int i) {
static char * months[12] = {"Jan", "Feb", ..};
return ( (i<12 && i >=0) ? months[i] : NULL );

¢ Tueivat n Tty NULL mou pmnopel va ertotpeP el n ouvaptnon?
** Tt Ba oupPel av Byalw To static;

[ 52

‘ Parallel Processing Group
| UNIVERSITY OF IOANNINA MYY502 -- MpoypdupaTIoONOG ZUOTNHATWV



EmmavaAnyn — umtevBuuion: Tt SOUAgVEL KoL TL OXL;

#include <stdio.h>

int main() {
char buf[] = "hello";
char * ptr = "hello";
void testl(char s[]);
void test2(char *s);

buf = ptr;
ptr = buf;
buf = "dolly";
ptr = "dolly";
*buf = 'D';
*ptr = 'D';

printf("%d", sizeof(buf));
printf("%d", sizeof(ptr));
testl(buf);

testl(ptr);

test2(buf);

test2(ptr);

return 9;

}

void testl(char s[]) {
printf("%d, %c", sizeof(s), *(s+1));

void test2(char * s) {
printf("%d, %c", sizeof(s), s[1]);

Parallel Processing Group
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//

Avtiypadry and otabepr) cupPoAocerpd
Agixvel otov 1o xopoktrpa tTnG otabsp. CUMPBOA.

Aev emitpEnetal va aAAdagel o «deiktng» buf

OK, o 6egiktng ptr Ba deixvel omou kal o buf
Aev emitpEnetal va aAAdgel o 6giktng buf

OK, Ba d6eixvel omou €ivail n apxn tou “dolly”
OK, 1ocobduvapo pe buf[@] = 'D’';

Aev emitpeénetal aAAayry otn otabepry ocupBoAoo.

6 (5 yapaktrpeg + to \0)

4 (oe 32-pmito, 4 bytes yia amobrikeuon 6giktn)

M1voKOG-TIOPAUETPOC TIEPVLIETAT WG AnMAOG O€1KTNG
4 (og 32-upmito, 4 bytes yia amoBrikeuon 6eiktn)

4 (og 32-pmito, 4 bytes yia amobrikeuon 6eiktn)
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Etval oAa OK?

#include <stdio.h> #include <stdio.h>
void max(int x, int y, int * res); void max(int x, int y, int * res);
int main() { int main() {
int a, b, res; int a, b, *res;
a = 5; a = 5;
b = 3; b = 3;
max(a, b, &res); max(a, b, res);
return 0; return 0;
} }
void max(int x, int y, int *res) { void max(int x, int y, int *res) {
if (x > y) *res = x; if (x > y) *res = Xx;
else *res = y; else *res = y;
} }
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