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0 Elemente de baza ale limbajului C++
= Referinte si pointeri
= Vectori

O TAD-uri
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Tipul referingéi

o Daca T este un tip de date,
atunci T& este o referinta E
acel tip

o Utilizare:

= Variabila referinta (alias pentru o
variabila)

o variabila referinta trebuie
initializata la declarare

= apelul prin referinta a param. unei
fc.

= operatorul referinta

O avantaje:
= eficienta in utilizarea memoriei
apelul functiilor
= claritate codului

woid samwe (int x) 1

K

K+

woid changei(ints =4

¥

K+

woid maini() {

i1 1) o e

int &a = w; f/alias a = &
Same (V) ; fiw = 5
change (v]: F/v = 6

int* r = &v: fSr = 0012ZFFe&0

woid change(ints =) 4
X+
cout << ®x; S/ 6
cout << &x; // 0012FFa0
'
wold maini) {
ife- =57
cout << vy S/ 5
cout << &v; // O001ZFFa0
change(v): /f/ v = &

H
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Tipul pointer

o Daca T este un tip de date = T* este un pointer
spre tipul T

woid main )
8 1) i I
int *pi:
float *pf:
char *po:;
int *pa, ph:

'

o Utilizare = pentru a retine adresa unei variabile
sau NULL (0) din:
= segmentul de date - variabile globale si statice
= stiva - variabile locale/automatice
= segmentul de cod - functii
N

HEAP (memoria din timpul rularii) — varibile cu memorie
alocata dinamic
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Tipul pointer

o Initializare
® CU adresa unei variabile
Dereferentiere — accesarea

continutului de la o adresa datg

void maini) {

pointer generic (void*) -
pentru a retine adresa oricarui
tip de date

conversii explicite

POO - elemente de baza ale limb

woid main() {
Bl e S Rt
int *px = &X:
cout << ®; LES
CoOut << px: J/O001ZFFa0
CoOut €< Fpu: IS
}

imt - =757

char: c.=:-"a':

int *pi = £x:

cout << pi << ¥pi:
SAO01ZFFe0 &

char® po = &c;

cout << hex << (int)pc << ¥*po;
A/O01ZFF60 &

swold *pg = &g

cout << hex << (intlpg << F[(int*)pg:
SFO01ZFFe0 5

g = Lo}

cout << hex << (int)py << ¥(char¥)pg:
SFD01ZFFE0 a

ik o=
int *py = &%;

wold *pgld:

bge = py:

Sfpy = pgi: error
Py = (int¥) pg:;

Hului Cot ot




Tipul pointer

o Initializare

= prin alocare dinamica a memoriei

new - pentru alocare in Heap

delete - pentru dealocare

e.g.

= alocare de 1 spatiu——>

= alocare de mai multes\pafii

-

Jelnl ifs]
0123456 7809

T pt = new T;
delete pt;
pt = NULL;

woid main )
int *pi = new int:
*pi = 5;
cout << pi << Fpi:
delete pi:
pi = HNULL:

char* = = new char[10]:
5[0] ="MgY: 5[1] =“hi:
s[a] =:%NEt: S5[3] ="'
delete[] =:

= = NULL;

b
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Tipul pointer

O operatorul new se poate utiliza:

new type
new type( initial value_ for dynamic_Variable )
new type[ numer of dynamic variables alocated ]

O dealocarea

delete reference_variable;
delete[] reference variable;

o exemplu:

int *pl=new int; //value from address pl is not initialised
int *p2=new int(5); //value from address p2 is 5;
int *p3=new int[4]; //a vector of 4 integer elements is alocated

delete []p3;
delete p2;
delete pl;

O observatii:
= pentru fiecare new, trebuie realizat un delete
= dealocarea trebuie realizata in ordinea inversa alocarii
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Tipul pointer

o Initializare

= prin alocare dinamica a memoriei

malloc - alocarea in Heap

free - dealocarea
realloc, calloc
<stdlib.h>

e.g.

T* pt = (T*)malloc(size of T);
free(pt);

void main() 4
int* pi =
*pi = 5;
cout << pil << Tpi:
free(pi):

[int *)mallocisizecf(int)):

ArD03434BE 5

. i = NULL;
= alocare de 1 spatiu &
u a|OCare de mai multe char* = = [(char *lmallocil1l0 * sizeocfichar)):
.. stropyis, "this™):
Spatll Cout <4 3 <4 ta; rrehiis &
freei(=s):
s = NULL:
P ;
defnlifs] [T L[ ]|
S— 0123456 7 89
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Tipul pointer

0 Operatii
= relationale: <, <=, >, >=, ==, I=
pentru adrese de memorie
= aritmetice: +, -, ++, --, +=, -=

14
pentru vectori T T
PE—"71 2 3 4

T* pt = new T[5];
T* q = new T[9]; pt+1

int n;
pt + n; & pt + n * sizeof(T);

pt++; <& pt + sizeof(T);

pt - n; & pt - n * sizeof(T);

pt--; & pt - sizeof(T);

pt - g = mem. locations between pt and g
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Tipul pointer

0 Variabile pointer ca si parametri

= cand adresa retinuta de pointer se modifica -> param.
apelat prin referinta

void allocation(int nrLin, int nrCol, int** &mat) {
mat = new int*[nrLin];

for(int i = 0; i < nrLin; i++)
mat[i] = new int[nrCol];

}

= Cand informatia de la adresa referita de variabila pointer
se modifica -> param. apelat prin valoare

void init(int nrLin, int nrCol, int** mat, int wval) {
for(int 1 = 0; i < nrLlLin; i++)
for(int j = 0; j < nrCol; j++)
mat[i] [J] = val;
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Tipul pointer

O vectori
m Ca variabile

= Cdad

int wector[5]:

int mwatrix[3][5]:
13, &}:

int wi[] = {2,
int w2[5] = {1,

a2

vector— 01 2 3 4

\VAL 01 2

vold maini) {

int wi[] = {2, 13, &}:

int n = sigeof(vl) / sizeofint);

int *wlp = w1;

for(int i =
conut ©<

for(int i =
cout <<

for( ;vlp -
conut <<

:

0: i < n; i++l
vip[i] << ™ ;

O0: i < n; i++l
Flwlp + i) << ™ "
vl < n; wlp++)
Fwlp << 7O

DAalram.

Jilslofojo]
01 2 3 4
wvoid mwaini){
int *wlp = new int[3]:

vip[0] = Z;

*lwvip + 11 = 13;

Fiwlp + 21 = &;

forfint i = 0; 1 < 3; 1i++)
cout << wlp[i] << ™ ':

if (wlp !'= NULL){

delete[] wilp:
wip = NULL:

i

a se consulta vectorSimple.cpp si vectorPointer.cpp
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Tipul pointer

o Vectori de caractere FoE TRin )
= similar vectorilor de humere e

rwlipt:

char*® flower:z new char[strlen(flowerl) + 1]:
stropy(floweri, flowerl):

cout << flowerZ << endl:;

= functii speciale )

<cstring.h> or <string> headers

= strlen 2 lungimea unui string fl Jt
size_t strlen(const char* s); ower 0

|
N
wl—
N
ul

m strcmp - compararea a 2 stringuri
int strcmp (const char* sl, const char* s2);

m strncmp-> compararea a 2 stringuri
int strncmp (const char* sl, const char* s2, size t num);

m strcpy - copierea unui string in alt string
char* strcpy (char* destination, const char* source);

m strncpy - copierea unui string in alt string
char* strncpy(char* dest, const char* source, size t n);

= strcat > concatenarea a 2 stringuri
char* strcat(char* destination, const char* source );

POO - elemente de baza ale limbajului C++
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Tipul pointer

wvoid mwaini) {

- . int linko = 3;
O matrici e colhio = 2
int wl[3][2]:

®m Ca Varlablle int*® mzZ = new int*[linMo]:
for(int i = 0 ;i < linNo; i++)
w2 [1] new int[oolMNo] :

for(int i = 0; 1 < linMNo; i++)
for(int 1 = 0; J < collNo: j++)
m2[11[3] = (1 + 1) * (3 + 1):

for(int i = 0; i < linMNo; i++){
for(int 3 = 0; 3 < collo: j+4+)
cout << mZ[1] [3] << ™ ™:
cout << endl;
B

for(int i = 0; i < linMNo; i++){
delete[] m2[1i]:
wz[1] = NULL:

B

delece[] m2:

= ca param. il
o a se consulta matrixSimple.cpp, matrixPointer.cpp si
matrixPointer2.cpp
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Tipul pointer

O structuri

struct Flower{
char* narme;
int price:;
it
typedef Flower® FlowerPtr:
void main() { fiFlower *pf = new Flower:
Flower f: FlowerPtr pf = new Flower:
f.name = new char[10]: pf->name = new char[10]:
stropy (£f.name, "daisvy™); stropy (pf->name, "rose"):
f.price = 10; pf->price = 5:
cout << f.name << endl: cout << pf-name << endl;
if (f.name '= NULL){ if (pf !'= NULL;{
delete[] f.nsme: if (pf->name '= NULL) {
f.nsmwe = NULL: delete[] pf->name;
k pf->namwe = NULL:
}
delete pf:
pf = NULL;
h
A
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Tipul pointer

Pointeri constanti — const & cel mai apropiat de
o const int* u;

o int g%nst)* v; = u/v este un pointer care refra un intreg constant (continutul de la adresa u/v nu se poate
modifica

intd =1;

int* const w = &d; - w este un pointer constant care refera un intreg (adresa w nu poate fi modificata)
intd =1;

const int* const x = &d;

int const* const x2 = &d; - x(x2) este un pointer constant care refera un intreg constant (adresa x/x2 si
continutul ei nu pot fi modifcate)

vold maini) {

OO0O0a0o0

int i = 7;

const int* u = &i; J/int is a const

AT o= 10; A4 wou cannot assign to a variable that is const
int const¥ w = &£i; J/int i3 a const

Sy = 9; SAvou cannot assign to & wariable that is const

int j =5

int* const w = &3; J//pointer w iz a const
int. k.= 9:
fiw = Ek: SAvou cannot assign to a varisble that iz const

s 1y o TR e

const int¥ const ¥ = &£l; SSconsSt pointer to & consSt int

int const?® const =2 = &£1;

int m = 3:

fix = Em; S/Avou cannot assign to a wariable that i= const
ST = m; JAvou cannot assign to a wariable that iz const
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Tipul pointer

o Pointer catre functii

o functie ocupa o zona de memorie (care

are o adresa)

numele fc. = inceputul adresei

variabile de tip pointer la fc.

* int (*funcPtr)(int, int) = o fc. care

int maxiint a, int b){
return (a » b ? a :
h

foolid main )4
funcPtr = max;

bi:

int [(*funcPtr) (int, int):

returneaza un intreg si are 2 param. intreg ot : Fueprm, i

= int *funcPtr(int, int) = o fc. care returneaza

'

cout << [(YfuncPtr) (3,

4]

un pointer catre un intreg si are 2 param.

Intregi

tipul de date pointer la fc
= a se consulta sortVector.cpp

typedef int (¥orderBel) (int, int):

int mwaxiint a, int b){
return (a > b ? a : bl:

¥

wold main ()4
orderBFel rel = max:
cout << reli(3, 4);:
B
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Cursul urmator

o Elemente de baza ale limbajului C++
= Fisiere de IO

o Clase

= Declarare
Constructor/destructor
Metode
Utilizare (static si dinamic)
Clase ca si date membre
UML
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