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6. Create multiple inheritance.
Ay allal dibal) A3,y .8

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

D el all (e B palal)

[1]- Deitel & Deitel, C++ How to Program, Pearson; 10th Edition (February 29, 2016)
2009-2010 C++ 43l 2 4n 5l dua 2 daasl) | Ghaslas o2 -[2]
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Ciia (pa MUY Chla 3lELE) LgRdy (S ‘_,J\ smgle Inheritance DJ.\AJ-“ 4, 4l ”g.u T MJM .
multlple daaxiall MJJJL\ Sl u..u.uj u.al.u‘ gl Bas A lhia (i u\ OSaall (pa a3 ¥) caaly u.al.u\
il il aladin) Baley dala dluug 43l el) (ra goill 134 ey . inheritance
bl i e Derived ciiall (3laid) 4dd o M) G alad) JUal) YA (e aladiod) 138 Jha o
:Base2 g Basel
:Basel (wlull) ciiall s — 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

:Base? (b Ciiall Cis ot — Lild

#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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Derived (gidal) Ciial) i -G

#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 ciypas cila
// DerivedF.cpp Testing class DerivedF.
#include "stdafx.h"
//#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,char 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 _LodY) cals
#include "stdafx.h"
#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

padiial) 4 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 .

Alaldy (e g oe Agate (b)) Gl slaad SU ol saaial) &gl (e uadll o) BaY o
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$ Gula) iiuall Al i) el asd el oSan S 1 U S
o ‘ ¢ CA.@Jb fh.m il sle il ;& o —1
agal) (pa ladaa) o) aaa adlig oliv aali Laadls o) gldall cliallg) ulad) inall (G5ias o) (Saadl (e
Loysadi (gAly (b Cila (e g L) de alsil) oda 3N Ay b (M) il g8 La agdl O
LAY readl) Jhal ) Aol it
// ConsturDeconsturInhe.cpp : main project file.
#include "stdafx.h"
#include <iostream>
using namespace std;
class Base {

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

~Base() { cout << "Destructing Base\n"; }
}s
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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 Ol el ) 138 Al aie
Constructing Base
Constructing Derived
Destructing Derived
Destructing Base
Press any key to continue . .
aie Ll ( el aie ) derived uall @L\l\ @U\ KY-Fe A ea 4\13‘ XIY-I e-u base Luall @L\l\ @L\S\ u\ﬁ Badle oa LS
aadil) i ‘;{} g agall (e base iial adgl) Al LS a3y a3 (hag Yol dai, derived ciial eA.@J\ U ald cangl)
Jadd LY edaui Yl
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?:yugog@uux@suwm\mmﬂ O M ¢ Fida Ciia (e (af oL Al Ladic &usbﬂsmM@ .
Al adlgl) dagld OB ¢ Flda (Ria (o gaf pad ol Ladicg . Fldall il @u\ &bl sle st Al e.i CH9 c\{g\ o5le Al
GUEAN) i Gudly Auld) algil) eledicd aly Al A o 239 ) ) ol iiall adlgd) ) cledind a5 (rag Vol ojle sicd

- omSlaal) i atl daalgd) &l el dind ol Lasd
Clay) o 5ySh Aa) asal (ud Guled)) Ciial) oY ellig ¢ GULAY) il M Aol aalsll o) BAUAY o3 awdi Ulgla 13 e
gl 345 ¢ caa Sl M\M\Muﬂuw@&mn@;mu@m gl Ml A
ol ana OB uJth\g JM\ lall Gl ady b)) ciial) o ety ¢ BRI (uSlaa Cutiyly AN adgd) Ay OB cd.\—dhj .
\13\ ojle il o Fidiall ciall g &l ol Mty ¢ Fal) Gl pa Ul ululy)
Gl ) Aalal) Bl Ol o AT (i cial abudl Liias gidal) ciiial) (0 Latie (6 ) cligtall Baxie &gl Jla b o
coaSlea Qi angd) adlgig « FLEAN) Qi oLl aalsi slediad Ay
A el O (Sl S S
#include "stdafx.h"
#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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A
Constructing Base
Constructing Derivedl
Constructing Derived?2
Destructing Derived2
Destructing Derivedl
Destructing Base
Press any key to continue . . .

: A gl ) Sl Uil S e Basaiall &)l Jla B (Gadat Lguuds Aalal) 3as Al

#include "stdafx.h"

#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
1S galil) z A o1
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Constructing Basel

Constructing Base2

Constructing Derived

Destructing Derived

Destructing Base2

Destructing Basel

Press any key to continue . . .

aig .derived uall 4d))5 4asy 2 e 9 LS el () lesd) (e (GUEAY) iy L) aalsd slodiad ol Jaadl Las

chial) A3 g dadY 2 basel Ja& base2 wasd o3 g 43 2 1389 bl () Cpadd) (e uSlae qulipl agll aalgi slesiud
class derived: public base2, public basel ({ tok L e g2 Las derived

1O g8 gl oA Ol

Constructing Base2

Constructing Basel

Constructing Derived

Destructing Derived

Destructing Basel

Destructing Base2

Press any key to continue .
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#include "stdafx.h"
#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 x; 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
system("pause"); return 0; } // end main
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o)liaJl
T AN O

Constructing Base
Constructing Derived
4 3
Destructing Derived
Destructing Base
Press any key to continue .

O Y9 X Guabl AL 4 g:- derlved iiall Al alil) o C»_um.d\ (JEad) 13a ‘; .
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bl Ciiall ol @\\9-\&\ Ctahlad) japai =2
buwhudhudp&d\uumﬂcﬁh”GJJ\uﬁi&acﬁ ¢&wgudhu;LA&QyL”guWJAmuALMuN\uau\u\v’
slacigl) jupad ol o rzgohaall Jlged) o ujaﬁssuu‘funéxm‘uuum‘uud\@nsﬁgmu‘Jsty\xq,
Nmugwun;mum‘théAJ\U;Giwmﬁéauadﬁayxuu\ym‘Jyu\Qcyud\uumﬂugcgd\&MﬂcA
L}HLH-IY‘MMJ—\S‘ 3\ Ol @L\S c«lh.u.g J:\J..u.\
:gguscuscﬁad\uuauggg\&muéygauagaﬂuggeuﬂdsm\
derived-constructor (arg-list) : basel (arg-list),
base2 (arg-list),
/] ...
baseN (arg-list)
{// body of derived constructor

}
) Cppiladil) Ol BaY . gidall Ciial) J8 e Lgly g A ol il slad < baseN «.... (base2 «basel cua
oo Agata (wlal) ciiall claasa Ol e ulaad) Ciall Clataa o (aidial) WAL A @Ld\ o8 i) Juadl (
UA“NMJumN\uu‘ﬂ;ua&mbgtyag
A ) it
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#include "stdafx.h"

#include <iostream>

using namespace std;

class Basel {protected: int 1i;

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"; } };

https://manara.edu.sy/


https://manara.edu.sy/

I ; \ 7
3-6-1- Passing Parameters to Base-Class 4

Constructors deola )y 9l 9 angdl g £ adl 65 -6-3
6)liall
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 . .

g Al dawm‘qwaﬂcfunagﬁdguuﬂgtg&paeugyudw;muﬂsuﬂdsbﬂm dhggcﬁa@ugﬁa@d\ .
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#include "stdafx.h"

#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
T AN OsS
Constructing Basel
Constructing Base2
Constructing Derived
34
Destructing Derived
Destructing Base2
Destructing Basel
Press any key to continue .
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class derived: public base { s
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"; }
b L e el (g el o Sy sl Ol ) ciall o) gl () el oy i adh SK o Dl (A
gatall o aalgill eleia) i
Juall) Lfay Mia e Jawd M) Agd e DA e Dhglly aglly sUd gl o A oda Jia gl oS
:Point/Circle

#include "stdafx.h"

#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; e/ [ Circle's radius

I // 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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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 .
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// This program contains an error and will not compile.
#include "stdafx.h"
#include <iostream>
using namespace std;
class Base {
public: int 1i;
}s5
// Derivedl inherits Base.
class Derivedl: public Base {
public: int j;
}s
// Derived2 inherits Base.
class Derived2: public Base {
public: int k; };
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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; }s

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>ConsturDeconsturInhe.cpp(28):

1> could be the 'i' in
1> or could be the 'i'
1>ConsturDeconsturInhe.cpp(32):
1> could be the 'i' in
1> or could be the 'i'

1>ConsturDeconsturInhe.cpp(34):
1> could be the "i' in

1> or could be the 'i’

o s @ .base duall ol derived2 derlvedl Cdial) e NS Gl cmalinll e clddedl) s
Ul Lr‘" CHdgaga DASE liall (e Caidid Slia u\

ob.i = 10;

& Oidsaga base ciiall (e ouid dla oY ¢ derived2 ) s

Py

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

) (ax ) e Jiaain

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

in base 'Base’

error (C2385:
base 'Base’
in base 'Base’
error (C2385:
base 'Base’

in base 'Base'’

ambiguous access of '1i

ambiguous access of '1i

vl P
213 .derived?2 g derivedl (piiall (g DS &y derlved3
IS (e it 28 AUl .derived3 ciall (a

i Al o derivedl ) ot A s |og)
ua.al.ﬁ J.ua.m ulﬁ LAML‘J LA-@-AM‘ U‘w JM uL‘l ob uéﬂ\
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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 . . .
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// This program uses virtual base classes.
#include "stdafx.h"

#include <iostream>

using namespace std;

class Base { public: int 1i; };

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

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