(Sata>-¥1g calidl) udilalt Lt

sl ol ——
il > W19 ) L
(Delegates and Events)

- ),

Yvi



(Lot 19 Lgalidl) pbtall

enl el |l e

(Delegates) wialdl .

el aldiduly el o
(Multicast) PRIk &.’.\’3 &..;.3 °
(Events) S1do¥t o

Cliadaldl B Ol ofdddal o

Yvy



(b1 g galall) pdlalt sl

(Delegates) cyaliall

Py g H o Ll 2 )l Ll aal 5 (delegate) . yxi ol
il LS oy yaiy cpana a5 (53 sl (o) i) A (8 gl
O e e+ Bl (3 sl Y sl Biley olld 8 5 a
Lo pSaall lalll jualic LS () palall 35S0 Cliiay aiady il
i g Al lgale s Al

e IS Ly ¢ o jiar Jams Y e coptiall aud o a s LS,
g hadi g 53 LYl Jaal

| i giall aladiud g u)b!l

tuiadl (Do) b L 5 geall adis

[attributes] [modifiers] delegate result identifier ([parameters]);

ey
Ao laal  dlal Clia attributes 0
O 30 Al o Jadiy L & sewuall SV 2l :modifiers o
new Jarall g o il Y20
4 dad A sl b Blay say ¢ ogaiadl Laai tresult o
e piall

cigaiadl ol sidentifier o

Yvy



(Lot Y1 g wagaliall) ydalt it

b il Sl e 4 jLidl 44008 cparameters 45
2 gdiadl eledind y o le) < i) S
SIS RS COU TR ) IS PR BUFPRVION IV S
Pl
delegate void MyDelegate(object 01, abject 02);
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public static void MyMethod(object id, object name)
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public static void CallDelegat e(MyDelegate meth)

{
meth(425, "Moustafa Amin");
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// Example 10-1.cs
// Using gelegates

using System;

// Declare a delegate:
delegate void MyDelegate(int n, string s);

class MainClass

{

static void Main()

// Instantiate the class:
MyClass mc = new MyClass();

// Intantiate the delegate:
MyDelegate d = new MyDelegate(mc.MyMethod);
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// Invoke the delegate:
mc.CallDelegate(d);

b
b

class MyClass

{
// A method to invoke the delegate:
public void CallDelegate(MyDelegate meth)

m eth(425, "Moustafa Amin");
}

// The encapsulated Method:
public void MyMethod(int id, string name)
{
Console.WriteLine("ID = {0} \nName = {1}", id, name);
>
)

ipealipl i

ID = 425
Name = Moustafa Amin
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// Example 10-2.cs
// Delegate example

using System;
public class Calc

// Declare a delegate:
public delegate double Cal culation(int x, int y, int z);
// Declare methods:
public static double Sum(int n1, int n2, int n3)

{

return nl + n2 + n3;

public static double Average(int n1, int n2, int n3)
{

return (n1 + n2 + n3)/3;

}

public static void Main()
{

double resuit;
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/ Instantiate the delegate, associate it with Average:
Calculation myCalc = new Cafculation(Average) ;

// Invoke the delegate:
result = myCalc(3,6,9);
Console.WriteLin e("Average: {0}", result);

// Instantiate another object, associate it with Sum:
myCalc = new Calculation(Sum);
// Invoke the delegate:
result = myCalc(3,6,9);
Console.WriteLine("Sum: {0}", result);

¥
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Average: 6
Sum: 18
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// Example 10-3.cs
// Adding and removing delegates

using System;

// Declare a delegate:
delegate void MyDelegate();

class MyClass
{
public void MyMethod1()

{
Console.Write("MyMethod #1 ");
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public void MyM ethod2()

{
Console.Write("MyMethod #2 ");
}
}

class MainClass

{

static void Main()

{
// Instantiate MyClass:
MyClass mc = new MyClass();
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// Declare delegate object and reference MyMehod1:
MyDelegate d1 = new MyDelegate(mc.MyMethod1);

// Declare delegate object and referénce MMehod2:
MyDelegate d2 = new MyDelegate(mc.MyMethod?2);

// Declare delegate d3 by adding d1 and d2. This will invoke
both MyMehod1 and MyMehod2:

MyDelegat ed3 =d1 +d2; // sl e

// Declare delegate d4 by removing d1 from d3. This will
invoke MyMehod2 only:

MyDelegate d4 = d3 -d1; // ic geaall (o cogdie ida

Console.Write("Invoking d1, referencing ");

dé<())n'sole.Write("\nInvoking d2, referencing ");
giﬁ\)s'ole.Write(" \nInvoking d3, referencing ");
g:jc:;%:ole.Write(" \nInvoking d4, referencing ");
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Invoking dl, referencing MyMethod #1
Invoking d2, referencing MyMethod #2
Invoking d3, referencing MyMethod #1 MyMethod #2
Invoking d4, referencing MyMethod #2
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MyDelegate d3 = (MyDelegate)Delegate.Combine(d1, d2);
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MyDelegate d4 = (MyDelegate)Delegate.Remove(d3, d1);
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private void button1_Click(object sender, System.EventArgs e)

{
textBox1.Text = "Hello World!";

}
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textBox1.Text = "Hello World!";
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public delegate void ClickHandler(object sender, EventArgs e)
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public event ClickHandler Click;
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Message from myButton: 'Hey, you clicked me.’
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// Example 10-3.cs
// Event example

using System;
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public class ButtonClass

public delegate void ClickHandler(object sender, EventArgs e);
public event ClickHandler Click;

public void OnClick()

if (Click 1= null)
Click(this, null);
}
>

class MyClass

{

public static void ButtonHandler(object sender, EventArgs e)

{

Console.WriteLine("Message from myButton: 'Hey, you clicked
me.");

}
static void Main()
Button Class myButton = new ButtonClass();
myButton.Click += new
ButtonClass.ClickHandler(ButtonHandler);
myButton.OnClick();

myButton.Click -= new
ButtonClass.ClickHandler(ButtonH andler);

}
}
sl pll dudi
I?essage from myButton: 'Hey, you clicked me.' j
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public event ClickHandler Click;
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myButton.Click += new
ButtonClass.ClickHandler(ButtonHandler);
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myButton.Click = new
ButtonClass.ClickHandler(ButtonHandler);
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// Example 10-5.cs
// Book Store Simulation

using System;
class MyEventArgs: EventArgs
{
// Fields:
private string stock;
private int change;
// Properties:
public string MyStock
{
get { return stock; }
)
public int MyChange
{
get { return c hange; }
}
// Constructor:
public MyEventArgs(string s, int ¢)
{
stock = s;
change = c;
}
)
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class Sender

public delegate void EventHandler(object source, MyEventArgs

e);
public event EventHandler OnChange;

// Update database:
public void Update(string s, int ¢)
{
MyEventArgs e = new MyEventArgs(s,c);
if (OnChange != null)
OnChange(this, e);
}
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class Receiver

Sender senderObj;
public Receiver(Sender s)
{
sender Obj = s;
// Add the event:
senderObj.OnChange += new
Sender.EventHandler(OnInventoryChange);
}

void OnInventoryChange(object source, MyEventArgs e)
{
string upOrDown;
if (e.MyChange > 0)
u pOrDown = "down";
else upOrDown = "up";
int ch = Math.Abs(e.MyChange);

Console.WriteLine("{0} {1} by {2}",e.MyStock,
upOrDown, ch);
}
}

class MyClass

{
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public static void Main()

Sender s = new Sender();

Receiver r = new Receiver(s);

// Print Results:

Console.WriteLine("2004 Sales Rate of:");

s.Update(" \tC# Books:", -20);

s.Update(" \tC++ Books:", 11);
s.Update(" \tVB .NET Books:", -15);
s.Update (" \tScience Fiction Books:", 120);

Output:
2004 Sales Rate of:
C# Books: up by 20
C++ Books: down by 11
VB .NET Books: up by 15
Science Fiction Books: down by 120
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class MyEventArgs: EventArgs
{

private string stock;
private int change;

}.“
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public MyEventArgs(string s, int c)

YASR




(Sit Y1 g ugalid) ydtalt it

) Jiinda s (Sender) Jujo Y gebindl Jilisd andi Laf a3
.MyEventArgs dluadll e 3 SNle (Receiver

:u_“&ls JEA s ) o giall uﬂ.c\ &
public delegate v oid EventHandler(object source, MyEventArgs e);

Letie CJu yall da DU clill) desg @ il Ll raal 2 a8 ol 13y
pnl alasinly adle) &5 a8 aadl Wl Ly saall b st s
:‘533115 (.LuuS) < gl

public event EventHandler OnChange; ]
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senderObj.OnChange += new
Sender.EventHandler(OnInventoryChange);
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void OnlInventoryChange(object source, MyEventArgs e)
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