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6. Create multiple inheritance.
Ay alal) Callal) 45,9 .8

7. Knowing the relationship between inheritance and the
functions of construction and demolition.
8. Inheriting virtual classes.

D el all (e B palall

[1]- Deitel & Deitel, C++ How to Program, Pearson; 10th Edition (February 29, 2016)
2009-2010 C++ 43l 2 4n 5l dpd £ daasl) | Glaslas o2 -[2]
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bl piia (e Derived Ciiall (3laid) 4dd o M) G alad) JUal) YA (e aladiod) 138 Jha o
:Base2 g Basel
:Basel (ubul) ciial) Ciupt — Yol v/

#tifndef BASE1_H

#define BASE1 H

// class Basel definition

class Basel {

public:
Basel(int parameterValue) {value = parameterValue;}
int getData() const { return value; }
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protected: // accessible to derived classes
int value; // inherited by derived class
}s // end class Basel
#endif // BASE1l H

:Base2 b Ciiall Cis ot — Ll

#ifndef BASE2_H
#define BASE2_H
// class Base2 definition
class Base2 { public:
Base2(char characterData) {letter = characterData;}
char getData() const { return letter; }
protected: // accessible to derived classes
char letter; /* inherited by derived class*/}; // end Base2

#tendif // BASE2 H
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#ifndef DERIVED H
#define DERIVED H
#include <iostream>
using std::ostream;
#include "Basel.h"
#include "Base2.h"
// class Derived definition
class Derived : public Basel, public Base2 {
friend ostream &operator<<( ostream &, const Derived & );
public:
Derived( int, char, double );
double getReal() const;
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private: double real; // derived class's private data

}; // end class Derived
#endif // DERIVED_H

: DerivedF Jiiall ciypal cila
// DerivedF.cpp Testing class DerivedF.

//#include <iostream>

//#include <iomanip>

#include "Derived.h"

//using namespace std;

/* constructor for Derived calls constructors for class Basel
and class Base2.use member initializers to call base-class
constructors */
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Derived: :Derived(int integer,chér character,double doublel )
:Basel(integer),Base2(character),real( doublel) { }
// return real
double Derived::getReal() const { return real; }
// display all data members of Derived
ostream &operator<<(ostream &output,const Derived &derived)
{ output << Integer: " << derived.value
<< "\n Character: " << derived.letter
<< "\nReal number: " << derived.real;
return output; // enables cascaded calls
} // end operator<<

main _LaaY) il
#include <iostream>
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#include <iomanip>
#include "Derived.h"

using namespace std;

int main()

{

Basel basel( 10 ), *baselPtr = 0; // create Basel object
Base2 base2( 'Z' ), *base2Ptr = 0; // create Base2 object

Derived derived( 7, 'A', 3.5 ); // create Derived object
// print data members of base-class objects

cout <<"Object basel contains integer " << basel.getData()
<<"\nObject base2 contains character "<<base2.getData()
<< "\nObject derived contains:\n" << derived << "\n\n";
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// print data members of derived-class object
// scope resolution operator resolves getData ambiguity
cout << "Data members of Derived can be"
<< " accessed individually:"
<< "\n Integer: " << derived.Basel::getData()
<< "\n Character: " << derived.Base2::getData()
<< "\nReal number: " << derived.getReal() << "\n\n";
cout << "Derived can be treated as an "
<< "object of either base class:\n";
// treat Derived as a Basel object
baselPtr = &derived;
cout<<"baselPtr->getData() yields «
<<baselPtr->getData() << '\n’;
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// treat Derived as a Base2 object
base2Ptr = &derived;
cout << "base2Ptr->getData() yields "
<< base2Ptr->getData() << endl;

system("pause"); return 0;
} // end main

Object basel contains integer 10
Object base2 contains character Z
Object derived contains:
Integer: 7
Character: A
Real number: 3.5

Badiial) A% gl) -5-3
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Data members of Derived can be accessed individually:
Integer: 7
Character: A
Real number: 3.5

Derived can be treated as an object of either base class:
baselPtr->getData() yields 7

base2Ptr->getData() yields A

Press any key to continue . . .

Alaliy (el lgan oo Apate (ulad) GLSY) clawd S35 oL Basatial) d3) gl (e puamil) o) BaaY o

Al ads 4 LgSall ulad) Ciliadd clidl) aolsi slodinby dalua agh Derived ciiall sligdl aili o)
Ay ad lae by agli Al sliacY)

A el dles oL Lgaladind qui Gudll Wy (ulad) GlaD sl) aalsi slodind g
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AU el Bl ) Al sl
// ConsturDeconsturInhe.cpp : main project file. )
#include <iostream>

using namespace std;

class Base {

public: Base() { cout << "Constructing Base\n"; }
~Base() { cout << "Destructing Base\n"; }

}s5
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class Derived: public Base {
public: Derived() { cout << "Constructing Derived\n"; }
~Derived() { cout << "Destructing Derived\n"; }

}s
int main()
{ {Derived ob;} system("pause"); return 0;

} // end main
r Al adl) e 0% da A Gl el ) 138 Adl Mie
Constructing Base
Constructing Derived
Destructing Derived
Destructing Base
Press any key to continue . .
vie L (sl aic ) derived ciiall ) @u\ MAT Ay a8 (g o ais base ciiall AL 2l o8 Jaadle sa Las
eadil) jelay (S {1 a9 agall (e base iial adgd) auli KY-Fe Al éu Crag Yol AL derived iiall eA@J\ &b ?.uﬁ casgd)
b8 oLl yelauw Yo
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#include <iostream>
using namespace std;
class Base {
public:
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Base() { cout << "Constructing Base\n"; }
~Base() { cout << "Destructing Base\n"; } };

class Derivedl: public Base {

public:

Derivedl() { cout << "Constructing Derivedl\n"; }
~Derivedl() { cout << "Destructing Derivedl\n"; } };

class Derived2: public Derivedl {

public:

Derived2() { cout << "Constructing Derived2\n"; }
~Derived2() { cout << "Destructing Derived2\n"; } };

int main()
{ { Derived2 ob; }system("pause"); return 0;
} // end main
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Constructing Base
Constructing Derivedl
Constructing Derived?2
Destructing Derived2
Destructing Derivedl
Destructing Base
Press any key to continue . . .

: A gl ) Sl Ul S e Basaiall &)l Jla b (Gadati Lgud Aalal) 3as Al

#include <iostream>

using namespace std;

class Basel {

public: Basel() { cout << "Constructing Basel\n"; }
~Basel() { cout << "Destructing Basel\n"; } };
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class Base2 {
public:
Base2() { cout << "Constructing Base2\n"; }
~Base2() { cout << "Destructing Base2\n"; } };

class Derived: public Basel, public Base2 {

public:
Derived() { cout << "Constructing Derived\n"; }
~Derived() { cout << "Destructing Derived\n"; } }s

int main()
{
{ Derived ob;}
system("pause"); return 0;
} // end main
1OsSm galil) z A Q1
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Constructing Basel
Constructing Base2
Constructing Derived
Destructing Derived
Destructing Base2
Destructing Basel
Press any key to continue . . .
aig .derived Ruall 4l))5 4ay 2 e 9 LS cCpadll ) Jlesd) (e (GUEAY) iy oLl aalgd slodiad aly Jaadl Las
Ciial) &) 9 4a3Y 3 basel J8 base2 waat o ol 45 ey 134 . slaal) ) Cnad) e uSlae cuiif asgl) aulgh ple i
class derived: public base2, public basel ({ fok L e 2 LeS derived
1O g8 galipll oA Ol
Constructing Base2
Constructing Basel
Constructing Derived
Destructing Derived
Destructing Basel
Destructing Base2
Press any key to continue .

MU-EPP-FM-010 Issue date: 01November2025 Issue no.1  Page 18| 37



3-6-1- Passing Parameters to Base-Class [AY/

Constructors deola a9l g adgdl g sl &l 65 -6-3
ot

#include <iostream>
using namespace std;

class Base { protected: int i;
public: Base(int x) { i=x; cout << "Constructing Base\n"; }
~Base() { cout << "Destructing Base\n"; } }s

class Derived: public Base { int j;
public: // Derived uses Xx; y is passed along to base.
Derived(int x, int y): Base(y)
{ j=x; cout << "Constructing Derived\n"; }
~Derived() { cout << "Destructing Derived\n"; }

void show() { cout << i << " " << j << "\n"; } }s
int main()
{ {Derived ob(3, 4); ob.show();} // displays 4 3
S " ") return @;  } // end main
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T AN O

Constructing Base
Constructing Derived
4 3
Destructing Derived
Destructing Base
Press any key to continue .
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derived-constructor (arg-list): basel (arg-list),
base2 (arg-list),
// ...
baseN (arg-list)
{// body of derived constructor
}
(:) Ouiladil o) Baay GM\ Rial) Ja8 e Lgdl)) g Cuad @S\ by ciliay) sland » baseN «.... «base2 (basel cua
o (o Apata uld) Ciiall claiaa Oly coalasd) Ciial) Ciidas CS (il Ciall ) @Ld\ oS il Juads
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#include <iostream>
using namespace std;
class Basel {protected: int i;
public: Basel(int x) { i=x; cout << "Constructing Basel\n"; }
~Basel() { cout << "Destructing Basel\n"; } };

class Base2 {protected: int k;
public: Base2(int x) { k=x; cout << "Constructing Base2\n"; }
~Base2() { cout << "Destructing Base2\n"; } };

class Derived: public Basel, public Base2 { int j;
public:Derived(int x, int y, int z): Basel(y), Base2(z)

{ j=x; cout << "Constructing Derived\n"; }

~Derived() { cout << "Destructing Derived\n"; }

void show() { cout << i << " " << j << " " << k << "\n"; } };

MU-EPP-FM-010 Issue date: 01November2025 Issue no.1  Page 22|37



3-6-1- Passing Parameters to Base-Class [AY/

Constructors deola ), 9l g adgdl g sl &l 65 -6-3
6)ligall
int main()
{ { Derived ob(3, 4, 5); ob.show(); // displays 4 3 5
} system("pause"); return 0;

} //end main

Constructing Basel

Constructing Base2

Constructing Derived

4 35

Destructing Derived

Destructing Base2

Destructing Basel

Press any key to continue . .

ad o Al ¢ Fidal)l ciiall Al aulll dhwgsuygAaeuLy&Jﬂcdaaﬂcfhﬂéﬁﬁ\¢umﬂgu\aﬂau\ﬁpﬂ .
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#include <iostream>
using namespace std;

class Basel { protected: int i;
public:Basel(int x) { i=x; cout << "Constructing Basel\n"; }
~Basel() { cout << "Destructing Basel\n"; } };

class Base2 { protected: int k;
public: Base2(int x) { k=x; cout << "Constructing Base2\n"; }
~Base2() { cout << "Destructing Base2\n"; } };

class Derived: public Basel, public Base2 {
public: /* Derived constructor uses no parameter,but still must be declared
as taking them topass them along to base classes.*/
Derived(int x, int y): Basel(x),Base2(y){cout<<"Constructing Derived\n"; }
~Derived() { cout << "Destructing Derived\n"; }
void show() { cout << i << " " << k << "\n"; } };
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int main() e
{ {Derived ob(3, 4); ob.show(); // displays 3 4
}system("pause"); return 0;

}//end main
E AN Qs
Constructing Basel
Constructing Base2
Constructing Derived
34
Destructing Derived
Destructing Base2
Destructing Basel
Press any key to continue .

s lgan IS o) s LIS ) dlada gl g pmal) il (e gl pladiad B Aual) bl ciiall AL i) gl o)
S (Fhall ciial) G e daladiad Cgd Jean Y oulal) ciikal) ) aliahldl s ol AT rasy culal) diial) )
1lad (gl ey ¥ A pdafal) (¢ ¢ Jlial) Jasas
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class derived: public base {
int j;
public:
// derived uses both x and y and then passes them to base.
derived( int x, int y): base(x, y)
{ §J = x*y; cout << "Constructing derived\n"; }
P L plla suad (o el o) Sa slangll O ulad) Ciiall Al algill ) aslll jupei e 4l S o Laal R
) cNgaiall o sl el sia) A3
Jaill Ay i agde Jeni ) Lfsl Jla JMA e Lsly pdglly sl gl G ABNal ol (i gl oSa
:Point/Circle
#include <iostream>
using namespace std;
class Point { public: Point( int = @, int = @ ); // default constructor
~Point(); // destructor
private:
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int x; // X part of coordinate pair
int y; // y part of coordinate pair

}; // end class Point

// default constructor
Point::Point(int xValue,int yValue):x(xValue),y(yValue )
{cout << "Point constructor: "<<endl;} // end Point constructor

// destructor
Point: :~Point()
{ cout << "Point destructor: "<<endl;} // end Point destructor

class Circle: public Point {

public: // default constructor
Circle( int = @, int = @, double = 0.0 );
~Circle(); // destructor

private:
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double radius; // Circle's radius
}s // end class Circle

// default constructor

Circle::Circle(int xValue,int yValue,double radiusValue):Point(xValue,yValue)
{ cout << "Circle constructor: "<<endl; radius=radiusValue;

} // end Circle constructor

// destructor
Circle::~Circle()
{ cout<<"Circle destructor: "<<endl;} // end Point destructor

int main()

{ { Point p ( 11, 22 ); cout << endl;
Circle c1( 72, 29, 4.5 ); cout << endl;
Circle c2( 5, 5, 10 ); cout << endl;}

system("pause"); return 0; } //end main
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& iaJl .
o da sl el 13 ey
Point constructor:

Point constructor:
Circle constructor:

Point constructor:
Circle constructor:

Circle destructor:
Point destructor:
Circle destructor:
Point destructor:
Point destructor:
Press any key to continue

MU-EPP-FM-010 Issue date: 01November2025 Issue no.1  Page 29| 37



Y

Virtual Base Classes deola 4y Ul Gulu) calia) -7-3
oLal
coalad Cilial Bas Ay gy aLill) tie CH+ dily LugiCal) galll A Juany 8 Gagadl) G dlia ¢
A ad) i alinl) ) i sl

// This program contains an error and will not compile.

#include <iostream>

using namespace std;

class Base {

public: int i;

}s

// Derivedl inherits Base.

class Derivedl: public Base {public:int j;

}s
// Derived2 inherits Base.

class Derived2: public Base {public:int k;
}s
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/* Derived3 inherits both Derivedl and Derived2.This means that there are two
copies of base in derived3! */
class Derived3: public Derivedl, public Derived2 {

public: int sum; hs

int main()

{ Derived3 ob;
ob.i = 10; // this is ambiguous, which i???
ob.j = 20; ob.k = 30;

// i ambiguous here, too
ob.sum = ob.i + ob.j + ob.k;
// also ambiguous, which 1i?

cout << ob.i << " ";
cout << ob.j << " " << ob.k << " "; cout << ob.sum;
system("pause™); return 0;

} //end main
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1>constrDeconPxx.cpp(23): error
1> could be the 'i' in
1> or could be the 'i'

1>constrDeconPxx.cpp(26): error

1> could be the 'i' in
1> or could be the 'i'
1>constrDeconPxx.cpp(28): error
1> could be the "i' in
1> or could be the 'i'

@ .base all Uiy derived2 . derlvedl Cmdiall G WS Gl cmalipll Cpada ciliidadl)  juds
uaﬁ Lr‘" Cdsa e base (iall (e Guidd Sy u\

ob.1i 10;

& Odidsage base ciiall (e oidd dla oY ¢ derived2 () i

Py

deol o 4 alal) bl dilial) -7-3

C2385: ambiguous access of 'i'
base 'Base’

in base 'Base’

C2385: ambiguous access of 'i'
base 'Base’

in base 'Base’

C2385: ambiguous access of 'i’
base 'Base’

in base 'Base’

3 laS e
213 .derived2 s derivedl (piiall (pe S &y der1ved3

JSEN pa yaumd g.es Al .derived3 aiall (i

15 A of derivedl ) <55 A csaii |l
Loaals el b ‘;uuj i Lagan) Cugas dllia old ob Gajl

A JUal) L;. LS i za scope resolution Jlaal) masl Jalea addic RIPAN - Gbd) galipl) raasall (il gl aa gl
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int main() { Derived3 ob;
ob.Derivedl::i = 10; // scope resolved, use Derivedl's i
ob.j = 20; ob.k =
// scope resolved
ob.sum = ob.Derivedl::i + ob.j + ob.k;
// also resolved here

cout << ob.Derivedl::i << " ";

cout << ob.j << " " << ob.k << " ";
cout << ob.sum;

system("pause"); return 0;

}//end main
A
10 20 30 60Press any key to continue . .
SRy ot RPN KA, { R Y oY) .derivedl ciiall base m.d\ l.ga.a ,us) C..Al.u.d\ OB ridalaall aladiu Jhd (85 LasS
@ Oidd 35ag adal 2\.5.1)}: dla ¢ chase iiall (1 hadd Basly ddud ) Lided dalay US ol Jile cd.as\ Eyasa ?L“‘
MJM.H\ b)Yy aladicd JYA (e Gld Gaad alig ¢ard .A.\Sh JS 2 Qlgall ¢ derived3 il
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// This program uses virtual base classes.

#include <iostream>

using namespace std;

class Base { public: int 1i; };

// Derivedl inherits Base as virtual.
class Derivedl: virtual public Base { public: int j;

}s

// Derived2 inherits Base as virtual.
class Derived2: virtual public Base { public: int k;

}s
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/* derived3 inherits both Derivedl and Derived2.This time, there is only one
copy of base class. */
class Derived3: public Derivedl, public Derived2 {
public: int sum; }s

int main()

{

Derived3 ob;

ob.i = 10; // now unambiguous
ob.j = 20; ob.k = 30;

// unambiguous

ob.sum = ob.i + ob.j + ob.k;
// unambiguous

cout << ob.i << " "j;cout << ob.j << " " << ob.k << " "j;cout << ob.sum;
system("pause™); return 0;
}//end main
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10 20 30 60Press any key to continue

L@ a8 derived2 s derivedl (piiall (e S oo ‘,Mt.g g sal) Lhikall Laal ciluw B virtual 4alsl) old (555 LS
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A gas Lg\ $532 Vs glla ob.i pedl) 8 Alls base caiall (1 3aaly dau dla derived3 OB « Gl .base
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