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(2-1)

// Drill 2-1
// WriteLine and Write

using System;

class HelloWworld
{
static void Main()
{
// Using WriteLine:
Console.WriteLine("Hello World!");
Console.WriteLine("Hello C# user!");

// Using Write:
Console.Write("Hello World!");
Console.Write("Hello C# user!");

}
}

/*
Output:
Hello World!
Hello C# user!
Hello World!Hello C# user!
*/
(2-2) ol )3

// Drill 2-2.cs
// Adding two integers

using System;

class MyClass

{

ria



ookl J gl

static void Main()
{
int myInt=123;
int yourInt=123;
int sum = mylInt + yourlnt;

Console.Write("The sum = "+ sum.ToString());

e
¥

/*
Output:
The sum = 246

*/

Gl Gl

(3-1) g S

// Drill 3-1.cs
// Decrement operator

using System;

class ArithmeticOperators
{
public static void Main()
{
int x = 10;
inty = 100;
intz=y,;

y=y++ +X;
Console.WritelLine(y);
Z=++Z2+X;
Console.WriteLine(z);

/*
Output:
110

YY.
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111
*/

(3-2) ey

J/ Drill 3-2.cs
// Get types 1

using System;
class MyTypes

static void Main()

{
Console.WritelLine(123.GetType());
Console.WriteLine(3.14.GetType());

}
}

/*

Output:
System.Int32
System.Double

*/

(3-3) cuys

// Drill 3-3.cs
// Get types 2

using System;

class MyTypes

¢ static void Main()
decimal myDc = 23.4M;

float myFl = 23.4F;
double myDb = 23.4;

Console.Write("myDc ={0} \nmyFl ={1}\nmyDb ={2}",

myDc.GetType(), myFl.GetType(
myDb.GetType());
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b
}

/*

Output:
System.Decimal
System.Single
System.Double

*/

(3-4) gyl

// Drill 3-4.cs
// Get types 3

using System;

class MyClass

{

static void Main()

Console.WriteLine(9223372036854775808L.GetType());
Console.WriteLine(123UL.GetType());
Console.WritelLine(4294967296L.GetType());
Console.WriteLine(4294967290U.GetType());

X
b

/*

Output:
System.UInt64
System.UInt64
System.Int64
System.UInt32

*/

(3-5)
// Drill3-5.cs
// Strings

using System;

class UnicodeChars

ryy
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{

static void Main()

{
stringa =" \u0041";
string b = * \u0042";
stringc =" \u0043";

Console.WriteLine("{0}, {1} and {2} are the first three
letters.", a, b, ¢);
}
}

/*
Output:
A, B and C are the first three letters.

*/
& il

(4-1) by i

]/ Drill4-1.cs
// Character Tester

using System;

public class CharTester

{

public static void Main()
{
Console.Write("Please enter a character: ");
char yourChar = (char) Console.Read();
if (Char.IsLower(yourChar))
Console.WriteLine("The letter { 0} is small.", yourChar);
else if (Char.IsUpper(yourChar))
Console.WriteLine("The letter {0} is capital.", yourChar);
else
Console.WriteLine("The character {0} is not alphabetic.”,
yourChar);
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/*

Run 1:

Please enter a character: a
The letter a is small.

Run 2:
Please enter a character: A
The letter A is capital.

Run 3:
Please enter a character: 3
The character 3 is not alphabetic.

Run 4:
Please enter a character: #
The character # is not alphabetic.

*/

(4-2) o

// Drill 4-2.cs
// Two dim arrays example

using System;

class JaggedClass
{

static void Main ()

{

// Two dim array:

string[,] grades = new string[2,4]

{ {"Pass","Good", "VeryGood", "Distinct"},
{"550/0","650/0", "750/0“, "850/0"} };
for (intj=0;j<=3; j++)

Console.Write("Grade={0} \t",grades[0,j]);
Console.WriteLine("Score={0}",grades[1,j]);
}
}
}

/*
Output:
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Grade=Pass Score=55%
Grade=Good Score=65%
Grade=VeryGood Score=75%
Grade=Distinct Score=85%
*/
el Gl

(5-2) o ydd

// Drill 5-2.cs
// Private constructors

public class MyClass

{
private MyClass() {}
public static int companyName;
public static int employmentDate;

}

public class MyOtherClass
{

static void Main()

{
MyClas s myObject = new MyClass(); // not allowed in this class

}

/*

Output:

error CS0122: 'MyClass.MyClass()' is inaccessible due to its
protection level

*/
(6-1) i
// Drill6-1.cs

// using override and virtual

using System;
cla ss Citizen
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{
string idNumber = "111 -2345-H";
string name = "Tarek M. Ashoor";

public virtual void GetInformation()

Console.WriteLine("Name: {0}", name);
Console.WriteLine("ID Card Number: {0}", idNumber);

3

class Employee: Citizen

{
string companyName = "Technology Group Inc.";
string companyID = "ENG -RES-101-C";

public override void GetInformation()

// Calling the base class GetPersonallnfo method:
base.GetInformation();

Console.WriteLine(" \nlob Information:");
Console.WriteLine("Company Name: {0}", companyName);
Console.WritelLine("Company ID: {0}", companyID);

}
}

class MainClass {
public static void Mai n()
{
Employee E = new Employee();
E.GetInformation();
}
}
/*
Output:
Citizen's Information:
Name: Hani M. Ashoor
ID Card Number: 111 -2345-H

Job Information:

Company Name: Technology Group Inc.
Company ID: ENG-RES-101-C

AR



Ooteidl Jgto

*/
(6-2) iyl

// Drill 6-2.cs
// Abstract Classes

using System;

abstract class MyBaseClass
{
// Fields:
protectedi number = 100;
protected string name = "Mohamed Aly";

// Abstract method:
public abstract void MyMethod();

// Abs tract properties:
public abstract int Number
{ get; }
public abstract string Name
{get; }

}

// Inheriting the class:
class MyDerivedClass: MyBaseClass

{
// Overriding properties:
public override int Number

{

get { return number; }

public override string Name

{

get { return name; }

}
// Overriding the method:
public override void MyMethod()

{

Console.WriteLine("Number = {0}", Number);
Console.WriteLine("Name = {0}", Name);

}
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¥

class MySecondDerivedClass: MyDerivedClass

public override void MyMethod()
{
// Implentation
Console.Write("Hello...");
Console.WriteLine("again!");
}
}

class MainClass

{
public static void Main()

MyDerivedCl ass myObjectl = new MyDerivedClass();

MySecondDerivedClass myOject2 = new
MySecondDerivedClass();

myObject1.MyMethod();

myQOject2.MyMethod();

}
/*
Output:
Number = 100
Name = Mohamed Aly
Hello...again!
*/
(6-3) gy
// Drill 6-3.cs

// Swap strings by reference
using System;

class MyClass

{

static void Swap(ref string s1, ref string s2)

{

string temp = s1;
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sl = s2;
s2 = temp;
Console.WriteLine("Inside the swap metho d: " +
"s1 = {0}, s2 = {1}", s1, s2);
}

public static void Main()
{
string s1 = "Mohamed";
string s2 = "Aly";
Console.WriteLine("Before swapping: "+
"s1 = {0},s2 = {1} ", s1,s2);
Swap(ref s1, ref s2);
Console.WriteLine("After swapping: "+
"s1 = {0}, s2 = {1}", s1, s2);
}

)

/*
Output:
Before swapping: s1 = Mohamed s2 = Aly
Inside the swap method: s1 = Aly, s2 = Mohamed
After swapping: s1 = Aly, s2 = Mohamed
*/
(6-4) gy

// Drill 6-4.cs
// Overloading Example

using System;

public class MyClass

{
public void MyMethod(out int x, out int y, out int 2)

X = 1945;
y = 1966,
z=1987;
}

public vo id MyMethod(ref int x, ref int y)
{

X++;
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y++;
}
}

class MainClass

{
public static void Main()

{
intdl, d2, d3;
int m=100, n=200;

MyClass mc = new MyClass();

mc.MyMethod(out d1, out d2, out d3);
mc.MyMethod(re f m, ref n);

Console.Write ("My dates are: {0}, {1}, {2} \n",d1,d2,d3);
Console.Write ("My numbers are : {0}, {1}", m, n);

b
}

/*

Output:

My dates are: 1945, 1966, 1987
My numbers are : 101, 201

*/
(6-5) oy i

// Drilt 6-5.cs
// params example

using System;
public class MyClass

public void MyMethod(params object[] myObjArray)
{
for (inti=0;i < myObjArray.Length ; i++ )
Console.WriteLine(myObjArray[i]);
Console.W riteLine();
}
}
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class MainClass

{

static void Main()

MyClass mc = new MyClass();
mc.MyMethod(11, 22, 33),
mc.MyMethod(33.65, ‘A", "My original string");
}
X

/*
Output:
11
22
33

33.65

A

My original string
*/

(6-6) i

// Drill 6-6.cs
// Overloading operators

using System;

public class CompNum

{

public int real;
public int imag;

// COnstructor:
public CompNum(int r, int i)

{
real =r;
imag = i;

}

// The overloaded operator:
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pu blic static CompNum operator+(CompNum c1, CompNum c2)

// Return the sum as a complex number:
return new CompNum(cl.real + c2.real, cl.imag + c2.imag);

}

// Override ToString():
public override string ToString()
{
return (String.Format("{0} + {1}i", real, imag));
}

static void Main()

CompNum n1 = new CompNum (15, 33);
CompNum n2 = new CompNum (10, 12);

// Add two complex numbers using the overloaded + operator:
CompNum sum = nl + n2;

// Display the objects:
Console.WriteLine("Num1 = {0}", n1);
Console.WriteLine("Num2 = {0}", n2);
Console. WriteLine("Sum = {0}",sum);
)
}

/*

Output:

Numil = 15 + 33i
Num2 =10 + 12i

Sum = 25 + 45i
*/
abad) Gl
(7-1) o i
// Drill 7-1.cs

// Struct properties

using System;
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public struct Color

// Fields:
privateintr,
private intg;
private int b;

// Constructor:
Color(intr, int b, int g)
{

this.r=r,

this.b=b ;

this.g = g;

}

// Properties:
public int R

{

get{returnr; }
set { r = value; }

}
publicint B

{
get { returnb; }

set { b = value; }

}

publicint G

{
get { returng; }
set { g = value; }

}
// Override the method ToString():
public override string ToString()

{
return (String.Format("Red = {0}, Green = {1}, Blue = {2}",
R, B, G));

static void Main()

{
// Declare objects:

Color c1 = new Colo r();

rey



Ottt J gt

Color c2 = new Color(100, 100, 0);
// Print objects:
Console.WriteLine("The first object:");
Console.WriteLine("The colors are: {0}", c1);
Console.WriteLine("The second object:");
Console.WriteLine("The colors are: {0}", ¢2);
}
}

/*

Output:

The first object:

The colors are: Red = 0, Green = 0, Blue=0

The second object:

The colors are: Red = 100, Green = 100, Blue =0
*/

//Drill 7-2.cs

// Passing struct & class objects
using System;
class MyClass

{

public string classField;

}
struct MyStruct

public string structField;

class MainClass
public static void MyMethod1(MyStruct s)
¢ s.structField = "New Value";
gublic static void MyMethod2(MyClass c)

c.classField = "New Value”;
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}

static void Main()

{
// Create class and struct objects:
MyStruct sObj = new MyStruct();
MyClass cObj = new MyClass();

// Initialize the values of struct and class objects:
sObj.structField = "Original Value";
cObj.classField = "Original Value";

// Print results:

Console.WriteLine("Results before call ing methods:");
Console.WriteLine("Struct member = {0}", sObj.structField);
Console.WriteLine("Class member = {0} \n", cObj.classField);

// Change the values through methods:
MyMethod1(sObj);
MyMethod2(cObj);

// Print results:

Console.WriteLine("Results after calling methods:");
Console.WriteLine("Struct member = {0}", sObj.structField);
Console.WriteLine("Class member = {0}", cObj.classField);

}
}

/*

Output:

Results before calling methods:
Struct member = Original Value
Class member = Original Value

Results after calling methods:
Struct member = Original Value
Class member = New Value

*/

// Drill 7-3.cs
// Using PInvoke
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using System;
using System.Runtime.InteropServices;
class PlatformInvokeTest

[DliImport("msvcrt.dil")]
static extern int puts(string c);

static void Main()

{

string s = "This is an example of platform invoke.";
puts(s);

b

/*
Output:
This is an example of platf orm invoke.
*/
(7-4) N

// Drill 7-4.cs
// Simulating unions

using System;
using System.Runtime.InteropServices;

[StructLayout(LayoutKind.Explicit)]
struct UnionStruct

[FieldOffset(0)]
public long longVar;
[FieldOffset(0)]
public int bytel;
[FieldOffset(4)]
public int byte3;

class MyClass

static void Main()

Yy



Otsaid J gt

{
UnionStruct u = new UnionStruct();
u.bytel = 15;
u.byte3 = 15;

Console.WriteLine("The bytes of the long number:
{0:x}",u.longVar);
}

}

/*

Output:

The bytes of the long number: f0000000f

*/
Craldl) Gl
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// Example 8-1.cs
// Explicit interface implementation example.

using System;
public interface ITemp1

double Convert(double d);
}

public interface ITemp2

double Convert(double d);
}

public class TempConverter: ITemp1, ITemp2
{

double ITemp1.Convert(double d)

// Convert to Fahrenheit:
returmn (d * 1.8) + 32;
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double ITemp2.Convert(double d)
{

// Convert to Celsius:
return (d - 32)/ 1.8;

}

class MyClass

{

public st atic void Main()

{

// Create a class instance:
TempConverter cObj = new TempConverter();

// Create instances of interfaces

// Create a From -Celsius-to-Fahrenheit object:
ITempl iCF = (ITemp1) cObj;

// Create From -Fahrenheit-to-Celsius object:
ITemp2 iIFC = (ITemp2) cObj;

String display = @"Please select the converter
1. From Celsius to Fahrenheit.
2. From Fahrenheit to Celsius.

Console.Write(display);

double F=0, C = 0;

string sele ction = Console.ReadLine();

switch(selection)

{

case "1":

Console.Write("Please enter the Celsius temperature: ");
C = Convert.ToDouble(Console.ReadLine());
F = iCF.Convert(C);
Console.WriteLine("Temperatu re in Fahrenheit: {0:F2}",F);
break;

case "2":

Console.Write("Please enter the Fahrenheit temperature: ");
F = Convert.ToDouble(Console.ReadLine());
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C = iFC.Convert(F);
Console.WriteLine("Temperature in C elsius: {0:F2}",C);

break;

default:
Console.WriteLine("Please select a converter.");

break;
}
}
}

/*

Run #1:

Please select the converter

1. From Celsius to Fahrenheit.

2. From Fahrenheit to Celsius.

11

Please enter the Celsius temperature: 0
Temperature in Fahrenheit: 32.00

Run #2:

Please select the converter

1. From Celsius to Fahrenheit,

2. From Fahrenheit to Celsius.

12

Please enter the Fahrenheit temperature: 32
Temperature in Celsius: 0.00

*/

(8-2) quy i

7/ Drill 8-2.cs
// The as operator

using System;

public class MyClass

¢ static void TestType(object o)
if (0 as string != null)

Console.WriteLine ( "The object \"{0}\" is a string.", 0);
else
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Console.WriteLine ( "Th e object \"{0}\" is not a string. It is
{1}.",

0, 0.GetType());
}

static void Main()

{
object o1 = "Hello World!";
object 02 = 123;
object 03 = 12.34;
TestType(ol);
TestType(02);
TestType(o3);

}

}

/* Output:

The object "Hello World!" is a string.

The object "123" is not a string. It is System.Int32.
The object "12.34" is not a string. It is System.Double,
*/

(9-1)

// Drill 9-1.cs
// Ordering exceptions

using System;
class MyClass

static void Main()

{
intx =0;
inty = 10;
try
{
intz = y/x;
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}
// The most expected exception:

catch (DivideByZeroException e)

Console.WriteLine("Arithmetic Exception Handler: {0}", e);

3

// The most expected exception:
catch (ArithmeticException e)
{

Console.WriteLine("Arithmetic Exception Handler: {0}", e);

>

// Catch the general exception:
catch (Exception e)

Console.WriteLine("General Exception Handler: {0}", e);
}
// Continue the program:
Console.WriteLine("Program Continues...");
}
}

/t
Output:
Arithmetic Exception Handler: System.DivideByZeroException:
Attempted to divide by zero.

at MyClass.Main()
Program Continues...
*/

(9-2) s

// Drill9-2.cs
// Reading a text file

using System;
using System.lIO;

class MyClass

static void Main()

{
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StreamReader myFile = null;
try

myFile = new StreamReader("test.txt");

string myString = myFile.ReadToEnd();
Console.WriteLine(myString);
myFile.Clos e();

}
catch (FileNotFoundException)

Console.WriteLine("The file you are trying to open is
not found.");

b

catch

Console.WriteLine("General catch statement.");
}

}
}
/*
Output:
The file you are trying to open is not found.
*/

(9-3) u

// Drill 9-3.cs
// Processing files using finally

using System;
using System.IO;

class MyClass

{

static void Main()

{
int counter = 0;
string line;
StreamReader file = null;
try

file = new StreamReader("test.txt");
while((line = file.ReadLine()) != null)
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{

Console.WritelLine (line);
counter++;

}

catch (Fil eNotFoundException)

Console.WriteLine("The file you are trying to open is not
found.");

}

catch

Console.WriteLine("General catch statement.");
finally

{
if (file = null)
file .Close();

}
}
/*
Output:
The file you are trying to open is not found.
*/
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// Drilt 10-1.cs
// Using gelegates

using System;

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

class MainClass

{

stati ¢ void Main()

{
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| // Instantiate the class:
MyClass obj = new MyClass();

// Intantiate the delegate:
MyDelegate d = new MyDelegate(obj.MyMethod);

// Invoke the delegate:
d(255, "Moustafa Amin");
}

}

class MyClass

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

/*
Output:
ID =425
Name = Moustafa Amin
*/
(210-2)

.

// Drill 10-2.¢cs
// Adding and removing delegates

using System;

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

class MyClass
public static void MyMethod1()

Console.Write("MyMethod #1 ");
}
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public static void MyMethod2()

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

public static void Main()

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

// Declare delegate object and refer ence MyMehod2:
MyDelegate d2 = new MyDelegate(MyClass.MyMethod2);

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

MyMehod1 and MyMehod2:
MyDelegate d3 = d1 + d2;

// Declare delegate d4 by removing d1 fr om d3. This will
invoke

MyMehod2 only:
MyDelegate d4 =d3 -di;

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

Console.Write(" \nInvoking d2, referencing ");
d2();

Console.Write(" \nInvoking d3, referencing ");
d3();

Console.Write(" \nInvoking d4, referencing ");
d4();

}
}

/*

Output:

Invoking d1, referencing MyMethod #1

Invoking d2, referencing MyMethod #2

Invoking d3, referencing MyMethod #1 MyMethod #2
Invoking d4, referencing MyMethod #2

*/
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