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Multiple inheritance

e In C++ it’'s possible to derive a class from several base elaghey
have to be different)

Example;

1 class D : public A, private B, private C {
o [/ same as class D: public A, B, C{ !

4 } .

— classDis a special type of clas8 and itcontains classe®3 andC

e assume that each claasB andC containsvoi d show(); as a
public member function

Question: Which function is called in the following code:
1 D object;
2 0bject.show();// anbi guous call

— even thouglB: : show() andC: : show( ) are private methods of

classD (example: multiple.cpp)
Last modified: Friday 28 February, 2008, 08:56 2008 &n Maiuch


http://www.cs.sfu.ca/CC/212/jmanuch/ex/12/multiple.cpp

SFU CMPT-212 2008-1 3 Topic: Multiple Inheritance

Solutions:;

1. specify whichshow( ) method to call:

1 D object;
> Object. A :show); // ok
s Object.C :show(); // conpiler error C :show() is prive

2. redefineshow( ) in classD and make it acces& : show( ) (or
whichever of the three methods you want):

1 class D: public A private B, private C {

2 public:

3 void show() { A :show); }

4 /'l hides all derived show() functions
5 };

D obj ect

s Object.show(); // calls D::show)

Last modified: Friday 28 February, 2008, 08:56 2008 &n Maiuch



SFU CMPT-212 2008-1 4 Topic: Multiple Inheritance

3. use containment instead

1 class D : public A {

2 B b;

3 C c;

5 };

6

D obj ect;

s Object.show(); // calls A :show()
o // B::show() has to be called through data nenber b

Remark:

e can be used only if there is only one publicly inherited bdassc
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Example: vehicle.cpp

1 class Vehicle {

2 i nt wei ght;

3 public:

4 Vehicle(int w) : weight(w) {}

5 int getWeight() { return weight;

6 };

.,

8 class Car : public Vehicle {

9 I nt engi ne;

10 public:

11 Car(int e, int w : engine(e), Vehicle(w {}
12 i nt getEngine() { return engine;

13 };

14

15 class Boat : public Vehicle {

16 int material;

17 public:

18 Boat(int m int w) : material (m, Vehicle(w {}
19 int getMaterial () { return material;

20 };
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cl ass Anphi bi ous _car : public Car, public Boat {
public:
Anmphi bious _car(int e, int m int w
Car(e,w), Boat(mw {}
}s

int main() {
Amphi bi ous_car bet a(3240, 2, 2000);

cout << bet a. get Engi ne() ; /1 ok
cout << beta.getMaterial(); // ok
cout << beta.getWight(); /[l error - anbiguous call

e Question: what'’s the problem? why is thegget Wi ght () call

ambiguous?

e Answer: classAnphi bi ous _car contains? copies of class

Vehi cl e

cout << beta.Car::getWight(); // ok
/] applies Vehicle::getWight() on Vehicl e-subobj ect
/'l contained in Car-subobject
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[lustration:

Vehicle Vehicle

Car Boat

Amphibious_car

e Another problem: upcasting is ambiguous:
1 Vehi cl e *pveh = &beta; // anbi guous

3 Vehicle xpvehl = (Car *) &beta; [/ copy in Car
4 Vehicle xpveh2 = (Boat *) &beta; // copy in Boat

e we actually want to have jusie copy of Vehi cl e in the class
Anphi bi ous_car
Question: Is it possible?
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Virtual base class

Example;
1 class Car : public virtual Vehicle { ... };
> class Boat : public virtual Vehicle { ... };
s class Anphi bious _car : public Car, public Boat { ... };

e Vehi cl e is called avirtual base class
e Anphi bi ous_car contains just one copy &fehi cl e

e when a class inherits a particulaase class through several paths, the
class has

— l1base class subobject fall paths inheriting théase class
virtually (keywordvi r t ual used when deriving from the base

class)

— l1base class subobject feachpath inheriting théase class
non-virtually (keywordvi rt ual not used)
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Constructor rules for virtual base class

e according to the normal rules, tMehi cl e subobject of class
Anmphi bi ous_car would be constructed twice:

1 Anphi bious _car(int e, Iint m int w

2 . Car(e,w), Boat(mw {}
as bothCar ( e, w) andBoat ( m w) should call constructor
Vehi cl e(w)

e to avoid this: according to theaw rules for virtual base classes, the
virtual base class isnot constructed at all through the derivation paths
Example: virtual.cpp

e thatis: if no constructor for thertual base classis specified in the
member initializer list, thedefault constructor of thevirtual base
classis used

Example: vehvirtual.cpp
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Supplemental material:

http://ww. parashift.comc++-faqg-lite/nmultiple-inherit
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Sample questions

e What's wrong with the following code?

class A {

publi c:

void show) {}
}
cl ass B {

publi c:

void show() {}
b

class D: public A private B {
b

D obj ect;

obj ect. show() ;
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e Consider the following code:

1 class A {},;

3 class B : public A {};

s+ class C: virtual public B {};
s class D : virtual public B {};
s class E : virtual public A {};

s class F : public C, public D, public E {};
Consider an object of clags How many subobjects of
(a) classA;
(b) classB
It contains?

e How are constructor rules for virtual base classes diffefrem the
ordinary constructor rules?
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