Mostenirea Multipla.

Clase Virtuale

Mihai Gabroveanu

Derivarea Multipla. Problema Diamantului (1)

Persoana

#nume:char [100]

+Persoana(nume:char
+~Persoana()
+print():void

7

Student

#facultate:char [100]

+Student(nume:char *,facul
+~Student()
+print():void

Angajat

#functie:char [100]
+Angajat(nume:char *,funct
+~Angajat()

+print():void

i

StudentAngajat

+print():void

+StudentAngajat(nume:char *,facultate:char *,
+~StudentAngajat()
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* JE
Derivarea Multipla. Problema Diamantului (I1)

class Persoana{ class Student: public Persoana{

protected: protected:
char nume[100]; char facultate[100];
public: public:

Persoana(char *nume){
strcpy(this->nume, nume);
cout<<"Apel constructor Persoana\n";

}

~Persoana(){
cout<<"Apel destructor Persoana\n™;

Student(char *nume,char *facultate):Persoana(nume){
strepy(this->facultate, facultate);
cout<<"Apel constructor Student\n";

}
~Student(){
cout<<"Apel destructor Student\n";

}

void print(){
Persoana::print();
cout<<"Facultate:"<<facultate<<endl;

}
void print(){
cout<<"Nume:""<<nume<<endl ;
} }
B ¥
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Derivarea Multipla. Problema Diamantului (I1)

class Angajat: public Persoana{

protected:

char functie[100];

public:

Angajat(char *nume, char *functie):

Persoana(nume){

strcpy(this->functie, functie);
cout<<"Apel constructor Angajat\n';

~Angajat(Q{
cout<<"Apel destructor Angajat\n";

3

void print(Q{

Persoana: :print();
cout<<"Functie:"<<functie<<endl;

class StudentAngajat: public Student,
public Angajat{
public:
StudentAngajat(char *nume, char *facultate,
char *functie):
Student(nume, facultate),
Angajat(nume, functie){
cout<<"Apel constructor StudentAngajat\n";

~StudentAngajat(){
cout<<"Apel destructor StudentAngajat\n';

}
void print(Q);
}:
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Derivarea Multipla. Problema Diamantului (1) Probleme
StudentAngajat:: print() { Apel constructor Persoana

cout<<"Nume: " <<nume<<endl; Apel constructor Studen . -

Student: -printO ’:A—Sfe'l—c‘o—rrs‘é—ci—ﬁ—w;?'s—o—artra—‘ n Duplicarea datelor membru din clasa Persoana la

cout<<"Functie: " <<functie<<endl; Apel constructor Angajat . . .

Apel _constructor StudentAngajat nIVGIUI Clasel StUdentAngaJat
3 MNume=Mihai - ) . . . )
| Fonotio:programator | n La nivelul clasei StudentAngajat nu putem sa referim
int mainQ{ [[Nume:Mihai . Y
StudentAngajat sa('Mihai', "Informatica", M Facultate: Informatica dlreCt data membru nume m0$ten|ta de Ia. Clasele de
'programator'); Nume :Mihai
[Sa-print(Q; } ’ Fumithiﬂe:zroqramator baZé
sa.Stud(_antEEpr!nt()E i ’7 Apel destructor Studt_entAngajat
o Angazat iprntO: | Apel destructor Porsbana n Putem Tnséa folosi operatorul de rezolutie pentru a
return O; Apel destructor Student . o o
¥} Apel destructor Persoana refe” aceaSta data membru
Student::nume respectiv Angajat::nume
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Clase Virtuale

n Pentru a evita duplicarea datelor membru, n cazul
mostenirilor multiple, clasa de baza se declara
virtuala in declaratiile claselor derivate:
class B { protected tip x; };
class B1: virtual public B { };
class B2: virtual public B { };
class D: public B1, public B2 { };

n Rezultat: data membru x se include o singura data la
nivelul clasei derivate D.
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Clase virtuale. Constructori

n Constructorul clasei derivate D trebuie sa apeleze
explicit apelul clasei B in vederea crearii copiei unice
a datelor mostenite de la clasa B, pe langa apelul

constructorilor claselor de baza:
class D: public B1, public B2 {
D(...): B(...), B1(...), B2(...{

-
%
n Ordinea de apel a constructorilor este B, B1, B2,D
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Exemplu Exemplu (cont.)
class Student: virtual public Persoana{
c int main(){ Apel constructor Persoana
+ StudentAngajat sa("Mihai™, "Informatica™, | ,| Apel constructor Student
class Angajat: virtual public Persoana{ "programator'’); Apel constructor Angajat B
| sa.print(); Apel constructor StudentAngajat
¥ sa.Student::print(Q); Nume:Mrhai
sa.Angajat::print(Q); Facultate: Informatica
class StudentAngajat: public Student, public Angajat{ Functie:programator
public: . ——
StudentAngajat(char *nume, char *facultate, char *functie): return 0; Nume.Mlha! .
Angajat(nume, functie), Student(nume,facultate), Persoana(nume){ FaCUItéte: Informatica
cout<<"Apel constructor StudentAngajat\n"; Nume:Mihai
Functie:programator
B Apel destructor StudentAngajat
~Stggﬁ::’I:E-!%ajeél‘tcgt)egtructor StudentAngajat\n™; Apel destructor Angajat
3 p 92J ; Apel destructor Student
void printQ{ Apel destructor Persoana
cout<<"Nume: " <<nume<<endl;
cout<<"Facultate:"<<facultate<<endl;
cout<<"Functie:"<<functie<<endl;
b
}:
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Constructorul de copiere in procesul de
mostenire

n Constructorii sunt functii membre ce nu se
mostenesc (deci implicit nici constructori de
copiere)

n Consideram urmatoarea clasa derivata
class D: public B1, public B2, ..., public Bn{

b
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Constructorul de copiere in procesul de
mostenire (cont.)

n Daca clasa derivata D nu are definit
constructor de copiere atunci compilatorul va
genera unul automat care va apela
constructori de copiere ai claselor de baza B1,
..., Bn, iar datele specifice clasei D se vor
copia bit cu bit
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“ “
Constructorul de copiere in procesul de Supraincarcarea operatorului =
mostenire (cont.) P P
n Daca clasa derivata D are definit constructor de n Supraincércarea operatorului = nu se
copiere atunci acesta se va ocupa atat de copierea mosteneste
datelor membre mostenite de la clasele de baza B1, g g
..., Bn (poate apela explicit constructori acestora), n Daca clasa derivata nu supraincarca
cat si de datele specifice clasei D operatorul = atunci compilatorul va apela
class D: public B1, public B2, ..., public Bn{ N
5 om0 B100), 8200 810 automat operator= al claselor de baza B1, ...,
const 0D): 0n), 00),..., n(o . . g . .
llcopierea datelor specifice Iui D din ob Bn, iar datele specifice clasei D se vor copia
) bit cu bit
“ -

Supraincarcarea operatorului =

n Daca clasa derivata supraincarca operatorul = atunci el trebuie sa
realizeze copierea atat a datelor membre mostenite de la clasele de baza
B1, ..., Bn (poate apela explicit operator= al claselor de baza), cat si datele
specifice clasei D

class D: public B1, public B2, ..., public Bn{
D & operator= (const D &ob) {
if (this!=&ob){
llcopierea datelor specifice lui D din ob
B1::operator =(ob);

}'én::operator =(ob);

return *this;

I8
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Exemplu

Persoana Job

#nume:char * #functie:char *

+Persoana(nume:char *) +Job(functie:char *)

+Job(ob:const Job &)

+~Job(Q)

+operator=(ob:const Job &):J
+print():void

f ]

Angajat

+Persoana(ob:const Persoana &)
+~Persoana()

+operator=(ob:const Persoana &):Perso
+print():void

#vechime:int

+Angajat(nume:char *,functie:char *,vec
+Angajat(ob:const Angajat &)
+operator=(ob:const Angajat &):Angajat .
+print():void
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Exemplu(cont.)

class Persoana {
protected:
char * nume;

public:
Persoana(char * nume) {
this->nume = new char[strlen(nume) + 1];
strcpy(this->nume, nume);
cout << "Apel constructor Persoana\n";

Persoana(const Persoana & ob)
this->nume = new char[strlen(ob.nume) + 1];
strcpy(this->nume, ob.nume);
cout << “Apel constructor copiere
Persoana\n';

~Persoana() {
delete[] nume;

cout << "Apel destructor Persoana\n";

¥

Persoana & operator =

(const Persoana & ob) {

if (this 1= & ob) {

delete[] nume;

this->nume=new char[strlen(ob.nume) + 1];
strcpy(this->nume, ob.nume);

cout << "Apel operator= Persoana\n;

return * this;

void print(Q) {
cout << "Nume:" <<

nume << endl;

Exemplu(cont.)

class Job {
protected:
char * functie;

public:
Job(char * functie) {
this->functie=new char[strlen(functie) + 1];
strcpy(this->functie, functie);
cout << "Apel constructor Job\n";

}

Job(const Job & ob) {

this->functie=new char[strlen(ob.functie)+1];
strcpy(this->functie, ob.functie);

cout << "Apel constructor copiere Job\n";

b

~Job( {
delete[] functie;
cout << "Apel destructor Job\n";

Job & operator = (const Job & ob) {
if (this 1= & ob) {
delete[] functie;

this->functie=new char[strlen(ob.functie)+1];

strcpy(this->functie, ob.functie);

cout << "Apel operator= Job\n";
return * this;

b

void printQ {
cout << "functie:"
3

}:

<< functie << endl;

Clase Virtuale 17 Clase Virtuale 18
* *
Exemplu(cont.) Exemplu(cont.)
int mainQQ { Apel constructor Persoana
Angajat al(*'Mihai’, “programator’, 1); F——————> Apel constructor Job
class Angajat : public Persoana, public Job { Angajat & operator = (const Angajat & ob) { al.print(); Apel constructor Angajat
protected: if (this = & ob) { Angajat a2 = al; Nume:Mihai
int vechime; this->vechime = vechime; az_print(y; functie:programator
Persoana: :operator = (ob); Vechime: 1 _
public: Job: :operator = (ob); a .p;ln- H Ape: constructor copiere Pegsoana
Angajat(char * mute, char * functie, int } R e o eticiar conters Roeaiat
vechime = 0): cout << "Apel operator= Angajat\n"; 3 7 NSme'Mihai D aal
i _Persoana(qume), Job(functie) { return * this; functie:programator
this->vechime = vechime; } Vechime:-1
cout << "Apel constructor Angajat\n"; Apel operator= Persoana
} void print(Q) { Apel operator= Job
Angajat(const Angajat & ob) : Job(ob), Persoana::print(); Apel operator= Angajat
Persoana(ob) { Job::print(Q); Nume :Mihai
vechime = ob.vechime; cout << "Vechime:" << vechime << endl; funct e:programator
cout << "Apel constructor copiere Xec?'ge-i tor Job
- e . pel destructor Jo
Angajat\n ’ ¥ Apel destructor Persoana
Apel destructor Job
Apel destructor Persoana
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