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Polymorphism 

There are two powerful aspects (سَاث) to inheritance: 

a- Code reuse. 

b-  Polymorphism: Poly means many and morph means form. Thus, 

polymorphism refers to being able to use many forms of a type without 

regard to the details, (i.e. polymorphism refers to the ability of a single type 

or class to take many forms.) 

        When a derived class inherits from a base class, it gains all the 

methods, fields, properties and events of the base class. To change the data 

and behavior of a base class, you have two choices: 

ِْ اىصْف الأساسي، ينَْسبُ مُوّ اىدٗاه ٗاىحق٘ه ٗاىَينياث ٗأحداد اىصْفِ  ٍِ ػْدٍا اىصْف اىَشخق يسَِدُ 

 الأساسيِ.

 ىخغَييس اىبياّاثِ ٗسي٘كِ اىصْف أساسي، ىديْا خيازاُ: 

1- You can replace the base member with a new derived member. The new 

keyword is used to create a new definition of that method, field, or 

property on a derived class. 

شيخقَ. اىنيَيت اىَحيي٘شة  َُ ُْ حسَخبده اىؼض٘ الأساسيي ااىؼضي٘ اىيدييد اى نِِ أَ َْ حسُيخؼََوُ ىخني٘يِ  newيُ

شخقَّ. َُ  حؼسيف جديد ىيداىت أٗ اىحقو، أَٗ اىَينيت في اىصْف اى

public class A 

{ 

    public void DoWork() { } 

    public int F; 

    

     public int WorkProperty 

    { 

        get { return 0; } 

    } 

} 

 

public class B : A 

{ 

    public new void DoWork() { } 

    public new int F; 

    public new int WorkProperty 

    { 

        get { return 0; } 

    } 

 انسادسةانمحاضرة 
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      } 

Those base class members are called hidden members. Hidden class 

members can still be called if an instance of the derived class is cast to 

an instance of the base class. For example: 

َِ  أػضيا  اىصيْفِ الأساسييِ يسيَُ٘ . أػضيا  اىصيْفِ hidden membersأػضيا  ٍفيييي

ُْ  يسخدػُ٘ إذا حٌ إحلاه اىنائِ ٍِ ّ٘ع اىصْف اىَشخق ) ُِ أَ نِ َْ ِِ يُ  instance of theاىَفييي

derived class اؼَييت اىـ )cast  :إىى اىنائِ ٍِ ّ٘عِ اىصْفِ الأساسيِ. ػيى سبيو اىَثاه 

B ob1 = new B( ); 

ob1.DoWork( );  // Calls the new method. 

 

A ob2 = (A) ob1;    //casting 

ob2.DoWork();  // Calls the old method. 

 

2-  Or, you can override a virtual base member. 

In order for an instance of a derived class to completely take over a class 

member from a base class, the base class has to declare that member as virtual 

 .(افخساضي)

ََسَة ااىناٍيو شخقَ ٍِ اىسَييْ َُ ِْ اىصيْف الأساسيي، ػييى  ىني يَخَنِّ اىنائِ ٍِ ّ٘ع اىصْف اى ي ٍِ ػضي٘ 

َِ اىؼض٘  مـ  ُْ يؼُي   .في اىصْف الأساسيvirtual ييَِبُ أَ

 

This is accomplished by adding the virtual keyword before the return type of 

the member. A derived class then has the option of using the override 

keyword, instead of new, to replace the base class implementation with its 

own. For example: 

 

شيخقَّ يَنيِ  return typeقبيو   virtualٕيرا يْييص ااضيافت اىنيَيت اىَحيي٘شةِ  َُ ىيؼضي٘. فيي اىصيْف اى

ِْ  overrideاسييييييخفداً اىنيَيييييييت اىَحيييييييي٘شة  ييييييي ٍِ ،  سيييييييخبداه  حَبييييييييق  new)اخخيييييييياز ( ايييييييد   

(implementation( اىصْفِ الأساسيِ  اـ )implementationاىصْف اىَشخق. ػيى سبيو اىَثاه ) 

 

public class A 

{ 

    public virtual void DoWork() { } 

    public virtual int WorkProperty 

    { 

        get { return 0; } 

    } 

} 

public class  B:A 

ms-help://MS.VSExpressCC.v80/MS.NETFramework.v20.en/dv_csref/html/5da9abae-bc1e-434f-8bea-3601b8dcb3b2.htm
ms-help://MS.VSExpressCC.v80/MS.NETFramework.v20.en/dv_csref/html/dd1907a8-acf8-46d3-80b9-c2ca4febada8.htm
ms-help://MS.VSExpressCC.v80/MS.NETFramework.v20.en/dv_csref/html/5da9abae-bc1e-434f-8bea-3601b8dcb3b2.htm
ms-help://MS.VSExpressCC.v80/MS.NETFramework.v20.en/dv_csref/html/dd1907a8-acf8-46d3-80b9-c2ca4febada8.htm
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{ 

    public override void DoWork() { } 

    public override int WorkProperty 

    { 

        get { return 0; } 

    } 

} 

 

Fields cannot be virtual; only methods, properties, events and indexers can be 

virtual.  

Virtual methods and properties allow you to plan ahead for future expansion. 

 Virtual.حسَح ىْا ىيخفَيط ٍسبقا ىيخ٘سؼياث اىَسخقبييت 

Virtual members remain virtual indefinitely. If class A declares a virtual 

member, and class B derives from A, and class C derives from B, class C 

inherits the virtual member, and has the option to override it, regardless of 

whether class B declared an override for that member. 

Virtual members  حبقىVirtual  .إىى ٍا ّٖايت اغض اىْظس ػِ ػدد الأصْاف اىَ٘زٗثت 

أشيخق  Cٗاىصيْف   Aأشيخق ٍيِ   B ٗاىصيْف member virtualاشينو  Aإذا حٌ إػلاُ اىصيْف  

 ٍِB ُفا .C  يسدvirtual member ٗىدئ اىفياز ىؼَو override  ىٖرا اىؼض٘ اغض اىْظس ػَا

 أً  . overrideػَو ىٔ   Bإذا ماُ 

 For example: 

public class A 

{ 

    public virtual void DoWork() { } 

} 

 

public class B : A 

{ 

    public override void DoWork() { } 

} 

 

public class C : B 

{ 

    public override void DoWork() { } 

} 
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Example: 

class base1 

    { 

        public virtual void who() 

        { 

            Console.WriteLine("base"); 

        } 

        class derived1 : base1 

        { 

            public override void who() 

            { 

                Console.WriteLine("derived1"); 

 

            } 

            class derived2 : base1 

            { 

                public override void who() 

                { 

                    Console.WriteLine("derived2"); 

                } 

            } 

 

            static void Main(string[] args) 

            { 

                base1 b = new base1(); 

                derived1 d1 = new derived1(); 

                derived2 d2 = new derived2(); 

                base1 bref; 

                bref = b; 

                bref.who(); 

                bref = d1; 

                bref.who(); 

                bref = d2; 

                bref.who(); 

            } 

        } 

    } 
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Abstract Classes الأصىاف انمجردة مه انتمثيم  

An abstract method has declaration only (no implementation). It creates a method 

name and signature that must be implemented in all derived classes.  

ٍحخ٘ياث ٗييب مخاات ( ححخ٘  فقط اىخ٘قيغ )أ  الإػلاُ فقط( ٗىيس ىٖا abstractاىدٗاه اىَيسدة ) ٍِ ّ٘ع 

 اىَحخ٘ياث ىٖا في الأصْاف اىَ٘زٗثت.

Abstract classes establish a base for derived classes, but it is not legal to instantiate 

an object of an abstract class. Once you declare a method to be abstract, you 

prohibit(يمىع) the creation of any instances of that class. 

ولا يمكنه ( اىخيي سخشيخق classes( ىلأصيْاف )template: ػبازة ػيِ قاىيب )الأصىاف انمجردة مه انتمثيم

 .)أي يورث فقط(( ٍْٔ objectتكويه كائه )

Designating a method as abstract is accomplished by placing the abstract keyword 

at the beginning of the method definition: 

    abstract public void print(  ); 

If one or more methods are abstract, the class definition must also be marked 

abstract, as in the following:  

abstract public class A 

 (abstractُ٘ ٍِ ّ٘ع )( فاُ اىصْف ييب أُ ينabstractإذا ماُ احد دٗاه   اىصْف ٍِ ّ٘ع )

Example 

using System; 

 abstract class C1 

    {   abstract public void print(); 

 

          public void print2() 

             {  

                 Console.WriteLine("called from class C1");  

             } 

    } 

 

class C2 : C1 

 {    override public void print()  

        { 

            Console.WriteLine("Test Abstract"); 

         } 

} 
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class tester 

{ 

        static void Main(string[] args) 

        { 

 

 // C1 ob1 = new C1();// Error: Cannot create an instance of the abstract class 

'C1' 
  

            C2  ob = new C2(); 

            ob.print(); 

            ob.print2(); 
        } 

    }  

Often an abstract class will include non-abstract methods. Typically, these will be 

marked virtual, providing the programmer who derives from your abstract class the 

choice of using the implementation provided in the abstract class, or overriding it. 

Once again, however, all abstract methods must be overridden in order to 

make an instance of the (derived) class. 

فيي اىحاه اىَثاىيت ٍِ الأفضو مخاايت ميَيت ( abstract( دٗاه ىيسج )abstractإذا ماُ في اىصْف ٍِ ّ٘ع )

(virtual أٍاً ٕيرٓ اىيدٗاه )اىيسصيت أٍياً اىَبيسٍييِ اىييريِ سييسثُ٘ ٍيِ صيْيل ٕيرا  سيخؼَاه ٕيرٓ  لإتاحنة

 (.overrideاىدٗاه مَا ٕي  أٗ حح٘يسٕا ااسخؼَاه )

 ( في الأصىاف انموروثة.override( يجب أن تكون )abstractكم اندوال مه ووع )

 

Remarks 

The overridden base method must have the same signature as the override 

method.  

You cannot override a non-virtual or static method. The overridden base 

method must be virtual, abstract, or override. 

You cannot use the modifiers new, static, virtual, or abstract to modify an 

override method. 
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Sealed Classes  )الأصىاف انمغهفة )انعقيمة 

In contrast to an abstract class, a sealed class does not allow classes to derive from 

it at all (to prevent  inheritance). You can only create instances of objects from 

the sealed class. The sealed keyword placed before the class declaration.  

  يسَْيَحُ ىلأصيْافِ اا شيخقان ٍْئ  sealedاىصيْفَ  ٍيِ ّي٘ع  abstractااىَقازّت ٍغ اىصْفِ ٍيِ ّي٘ع 

ْْغ اى٘زاثِت أ  يصبح اىصْف ػقيَا(.يَنْْا فقط حن٘يِ مائْاث ٍْئ . اىنيَيت اىَحيي٘شة ََ  sealed ٍَيقا )ى

َُ اىصْفَ   ضغْ قَبْوَ  إػلا َ٘  .ح

      sealed class C1 

If you changed the declaration of C1 in Example from abstract to sealed 

(eliminating the abstract keyword from the print( ) declaration as well), the 

program fails to compile. If you try to build this project, the compiler returns the 

following error message: 

    'C2' cannot inherit from sealed type 'C!' 

 

 you cannot create a new protected member in a sealed class.  

 .sealed( جديد في  صْف ٍِ ّ٘ع  protected  يَنِ حن٘يِ  ػض٘ ٍحَي ) 

Example: 

using System; 

 

sealed class C1 

{ 

    public void print() 

    { Console.WriteLine("In class C1"); } 

} 

class C2 

{ 

     public void print() 

    { 

        Console.WriteLine("In class C2"); 

    } 

} 

 

class tester 
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{ 

    static void Main(string[] args) 

    {   C1 ob1=new C1(); 

           ob1.print(); 

        C2 ob2 = new C2(); 

        ob2.print(); 

       

    } 

} 

Microsoft recommends using sealed when you know that you won't need to 

create derived classes, and also when your class consists of nothing but static 

methods and properties. 

ف ٗميرىل ػْيدٍا حنيُ٘ ٍخدميد ٍيِ اّئ   ححخياا  شيخقان اىصيْ  sealedحَ٘صي ٍاينسٗس٘فجُ ااسيخؼَاه 

 static methods  ٗ. propertiesػْدٍا يخنُ٘  اىصْف  ٍِ 

 

 

 

 


