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1.

C#
” C C++
Visual Basic C++

C# Microsoft Visual Studio 7.0

Basic Visual C++ VBScript  Jscript

(CLS) CLS

C#
C#

1.1 Hello, world
“ Hello,World”
using System;
class Hello

static void Main() {

Chapter

C C++ C# “C
C C++ C#

C# Visual Studio Visual
Microsoft .NET
Microsoft NET “ K
C#

Visual Basic  Visual C++

console.writeLine("Hello, world");

C#

csc hello.cs

.CS hello.cs

Visual Studio

hello.exe

Hello, world

. System (namespace) System Microsoft NET
Mian Console
“ using”

“ Hello,world” Console.WriteLine  System.Console.WriteLine
e Main Hello static Hello
. Main
e “ Hello,world”

Visual Basic

Visual C++
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C C++ “ Hello,world”

° “ ::1! “ _>” “ ::1! “ _>”

Console.WriteLine

° #include
Console

1.2

Ct char int float |,
(delegate)

using System;
class Classl

public int value = 0;

class Test

static void Main() {
int vall = 0;
int val2 = vall;
val2 = 123;

Classl refl new Classl(Q);
Classl ref2 refl;
ref2.value = 123;

console.writeLine("values: {0}, {1}", vall, val2);
console.writeLine("Refs: {0}, {1}", refl.value, ref2.value);

values: 0, 123
Refs: 123, 123

vall val2 int
ref.Value
ref.Value=123 refl ref2

console.writeLine("values: {0}, {1}", vall, val2);
console.WriteLine("Refs: {0}, {1}", refl.value, ref2.value);

2 Confidential Material — Copyright @ Microsoft Corporation 1999-2000. All Rights Reserved.



121
C#

Confidential Material — Copyright @ Microsoft Corporation 1999-2000. All Rights Reserved.

Chapter

Console.WriteLine

{0} 3

using System;
public enum Color

Red, Blue, Green

ubTic struct Point

public int x, y;

ubTic interface IBase

void FQ);

ubTic interface IDerived: IBase

void GQ);

ubTic class A

AT Y AT Y AT Y AT WY

protected void H() {
console.writeLine("A.H");

}

public class B: A, IDerived

public void FQ {

{0}

Y

console.WriteLine("B.F, implementation of IDerived.F");

public void GO {

Console.WriteLine("B.G, implementation of IDerived.G");

override protected void H() {

console.writeLine("B.H, override of A.H");

}
public delegate void EmptyDelegate();

C C++

Unicode
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float

sbyte short int long byte ushort uint ulong
double
1] ” 1] ” C++
C#
int i = ...;
F(i)s
if (i = 0) // Bug: the test should be (i == 0)
GQO;
1 0 nt if
Char Unicode char 16  Unicode
28
object object o = null;
string Unicode string s = "Hello";
sbyte 3-bit sbyte val = 12;
short 16-bit short val = 12;
int 32-bit int val = 12;
. Tong vall = 12;
long 64-bit Tong val2 = 34L;
. byte vall = 12;
byte 8-bit byte val2 = 340;
. ushort vall = 12;
ushort 16-bit ushort val2 = 34u;
: . uint vall = 12;
uint 32-bit uint val2 = 34u;
. ulong vall = 12;
ulong 64-bit ulong val2 = 34u;
ulong val3 = 56L;
ulong val4 = 78UL;
float float val = 1.23F;
double vall = 1.23;
double doubTe val2 = 4.56D;
bool vall = true;
bool 5 bool val2 = false;
char : Unicode char val = "h';
decimal 73 decimal val = 1.23M;
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int System.Int32
int
Digit
Digit
U] int
. object
[ ]
class Test
static void Main() {
string s = "Test";
string t = string. Copy(s),
console.WriteLine(s == _
Console. Wr1teL1ne((obJect)s == (object)t);
}
True
False
string object

1.2.2

int long

using System;
class Test

static void Main() {
int intvalue = 123;
long Tongvalue = intvalue;
Console.WriteLine("(long) {0} = {1}", intvalue, Tongvalue);

int long

using System;
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1.2.3

class Test

static void Main() {
Jong Tongvalue = Int64.Maxvalue;
int intvalue = (int) longvalue;
Console.wWriteLine("(int) {0} = {1}", longvalue, intvalue);

long int
(int) 9223372036854775807 = -1

using System;
class Test

static void Main() {
int[] arr = new int[5];
for (int i = 0; i < arr.Length; i++)
arr[i] =1 * 13
for (int i = 0; i < arr.Length; i++)
Console.writeLine("arr[{0}] = {1}", i, arr[iD);

}
b
int
arr[0] =0
arr[l] =1
arr[2] = 4
arr[3] =9
arr[4] = 16
int[]
class Test
static void Main() {
int[] al; // single-dimensional array of int
int[,] az2; // 2-dimensional array of int
int[,,] a3; // 3-dimensional array of int
int[1[] j2; // "jagged" array: array of (array of int)
) int[][][% j3; // array of (array of (array of int))
b
int
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class Test

static void Main() {
int[] al = new int[] {1, 2, 3};
int[,] a2 = new int[,] {{1, 2, 3}, {4, 5, 6}};
int[,,] a3 = new int[10, 20, 30];

int[][] j2 = new int[3][]

j2[07 = new int[] {1, 2, 3};
j2[1] = new int[] {1, 2, 3, 4, 5, 6};
) j2[2] = new int[] {1, 2, 3, 4, 5, 6, 7, 8, 9};
}
al a2 a3 j2
a3 10 20 30
10*20*30
j2 “ ” “ ” j2
int[] int[]
int[]
3 3201] 6 j2[2] 9

int[,,] a3 = new int[10, 20, 30];
int[,,] new int[10,20,30]

int[] al new int[] {1, 2, 3};

int[] al {1, 2, 3};

1,2,3
class Test
static void Main() {
short[] a = {1, 2, 3};
int[] b = {1, 2, 3};
Tong[] c = {1, 2, 33};
}
}
1.2.4
CH a " object
object int “ !

using System;
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class Test

static void Main() { )
Console.WriteLine(3.ToString());

object ToString

class Test

static void Main() {

int i = 123;

object o = 1; // boxing

int j = (int) o; // unboxing
}

int object int boxing
unboxing box
box Unboxing box
box
int
int 32 int
Stack

Push  Pop object

public class Stack

public object Pop() {...}
public void Push(object o) {...}

C# Stack int

1.3

int a;
int b = 1;

int a, b = 1;

(§ )
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class Test

static void Main() {

int a;
int b = 1;
int ¢ = a + b;
) -
b
(§10.4) static

using System.Data;
class Employee

private static DataSet ds;

public string Name;
public decimal salary;

}
Employee

param

using System;

class Test {
static void F(int p) {
console.writeLine("p = {0}", p);
p++;

static void Main() {

int a = 1;

Console.WriteLine("pre: a = {0}", a);

F(a);

Console.writeLine("post: a = {0}", a);
b

F p

pre: a =1
p=1

ref

using System;
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class Test {_ ) )
static void Swap(ref int a, ref int b) {

int t = a;
a=b;
b = t;
ks
static void Main() {
int x = 1;
inty = 2;
Console.writeLine("pre: x = {0}, v = {1}", X, y);
swap(ref x, ref y);
) Console.WriteLine("post: x = {0}, v = {1}", x, y);

Swap

ref call ref

out

using System;

class Test {
static void Divide(int a, int b, out int result, out int remainder) {
result = a / b;
remainder = a % b;

static void Main() {
for (int i =1; i < 10; i++)
for (int j = 1; j < 10; j++) {
int ans, r;
D1v1de(1, j, out ans, out r);
Console.writeLine("{0} / {1} = {2}r{3}", i, j, ans, r);

Divide

params

using System;
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class Test

static void F(params int[] args) {
Console.WriteLine("# of arguments: {0}", args.Length);
for (int i = 0; i < args.Length; i++)
Console.writeLine("\targs[{0}] = {1}", i, args[il);

}
static void Main() {
FO;
F(L);
F(1, 2);
F(1, 2, 3);
) F(new int[] {1, 2, 3, 4});
b
F int
# of arguments: 0
# of arguments: 1
args[0] =1
# of arguments: 2
args[0] =1
args[1] = 2
# of arguments: 3
args[0] =1
args[1] = 2
args[2] = 3
# of arguments: 4
args[0] =1
args[1l] = 2
args[2] = 3
args[3] = 4

Console Writeline
inta=1, b = 2;
console.writeLine("a = {0}, b = {1}", a, b);

WriteLine
namespace System

public class Console

public static void WriteLine(string s) {...}
public static void writeLine(string s, object a) {...}
public static void writeLine(string s, object a, object b) {...}

public static void writeLine(string s, params object[] args) {...}

1.4
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using System;
public class Stack

private Node first = null;

pubTic bool Empty {
get {
return (first == null);

}

public object Pop() {
if (first == null)
] thEow new Exception("Can't Pop from an empty Stack.");
else
object temp = first.value;
first = first.Next;
return temp;

}

public void Push(object o) {
first = new Node(o, first);

class Node

public Node Next;
public object value;
public Node(object value): this(value, null) {}

public Node(object value, Node next) {
Next = next;
value = value;

}
}
Node Stack Node Push
Node
Stack Node
class Test
static void Main() {
Stack s = new Stack();
for (int i = 0; i < 10; i++)
s.Push(i);
s = null;
}
}
Stack Stack 10
null S null Stack 10  Node
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C#

unsafe

using System;
class Test

unsafe static void writeLocations(byte[] arr) {
fixed (byte *p_arr = arr) {
byte *p_elem = p_arr;
for (int i = 0; i < arr.Length; i++) {
byte value = *p_elem;
string addr = int.Format((int) p_elem, "X");
Console.writeLine("arr[{0}] at Ox{l} is {2}", i, addr, value);
p_elem++;
}
ks
}

static void Main() {
byte[] arr = new byte[] {1, 2, 3, 4, 5};
writeLocations(arr);

WriteLocations

arr[0] at Ox8E0360 is
arr[1l] at Ox8E0361 is
arr[2] at Ox8E0362 s
arr[3] at Ox8E0363 s
arr[4] at Ox8E0364 is

UhWN R

1.5
C#
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Section | Category Operators
0 xX) x.y f(x) a[x] x++ x-- new
typeof sizeof checked unchecked
+ - I ~ +4x --x (Dx
/ %
+ p—
<< >>

< > <= >= 1is

&&
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?:
* + xty*z x+(y*z)
° Xty+z
Xty +z
° X=y=2
x=(y=2)
x+y*z y z X
(xty)*z X |y z
1.6
C# C C++
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static void Main() {

FQ)s;
GO;
{
HQ);
10;
}
3
static void Ma1n(str1ng[] args) 1{
goto if (args.Length == 0)
goto done:
Console.writeLine(args.Length);
done:

console.writeLine("Done");

static void Main() {
const float pi = 3.14;
const int r = 123;
Console.writeLine(pi * r * r);

static void Main() {
int a;
int b =2, c = 3;
a =1;
console.writeLine(a + b + ©);

}

static int F(int a, int b) {
return a + b;

static void Main() {
F(1, 2); // Expression statement

static void Main(string[] args) 1

If if (args.Length == 0)
Console.writeLine("No args');
else
) Console.writeLine("Args");
. static void Main(string[] args) {
Switch switch (args.Length) {
case O:
console.WriteLine("No args");
break;
case 1:
Cconsole.writeLine("One arg ");
break;
default:
int n = args.Length;
Console.writeLine("{0} args", n);
break;
) }
. static vo1d Main(string[] args) {
while int i = 0:
while (1 < args.length) {
console.writeLine(args[i]);
i++;
y }
static void Main() {
do string s;

16 Confidential Material — Copyright @ Microsoft Corporation 1999-2000. All Rights Reserved.




Chapter

do { s

Conso1e ReadL1ne(), }

while (s !'= "Exit"

for

static void

Main(string[] args) {

for (int i = 0; i < args.length; i++)

console.writeLine(args[il);

}

Foreach

static void
foreach

Main(string[] args) {
(string s in args)

console.writeLine(s);

}

Break

static vo1d

Main(string[] args) {

int i = 0;
while (true) {
if (i > args.Length)

break;

console.writeLine(args[i++]);

}

continue

static vo1d

Main(string[] args) {

int i = 0;

while (true) {
console.writeLine(args[i++]);
if (i > args.Length)

continue;

break;

}

return

static int F(int a, int b) {
return a + b;

static void
Console
return;

Main() {

WriteLine(F(1, 2));

throw and try

static int F(1nt a, int b) {
if (b == 0)

throw new Exception('"'Divide by zero");

return a / b;

static void
try {

console.writeLine(F(5,

Main() {

catch(Exception e) {

console.writeLine("Error");

}

0));

checked unchecked

static void
int x =
console
Console

}

Main() {
100000, y = 100000;

.writeLine(unchecked(x *
.WriteLine(checked(x *
Console.

*

writeLine(x * y);

¥y));

y)); // Error

// Error

Tock

static void
A a =
1ock(a)
a.P

}

Main() {

{
= a.P + 1;
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C# C C++

e (Goto

e if,while, do
° switch

e foreach

e Checked unchecked

e Lock

1.7

public

protected

internal

protected
internal

private

using System;
class MycClass

public MyClass() {
console.writeLine("Constructor");

public MyClass(int value) {
MyField = value;
Console.wWriteLine("Constructor");

~MyClass() { )
console.writeLine("Destructor");

public const int MyConstant = 12;
pubTlic int MyField = 34;
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public void MyMethod(){
Console.wWriteLine("MyClass.MyMethod") ;

public int MyProperty {
get {
return MyField;

set {
MyField = value;

}

public int this[int index] {
get {
return 0;

set {
console.writeLine("this[{0}] was set to {1}", index, value);

}
public event EventHandler MyEvent;

pubTlic static MyClass operator+(MyClass a, MyClass b) {
return new MyClass(a.MyField + b.MyField);

internal class MyNestedClass

class Test

static void Main() {
// Constructor usage
MyClass a = new MyClass();
MyClass b = new MyClass(123);

// Constant usage
Console.WriteLine("MyClass.MyConstant = {0}", MyClass.MyConstant);

// Field usage
a.MyField++;
Console.wWriteLine("a.MyField = {0}", a.MyField);

// Method usage
a.MyMethod();

// Property usage
a.MyProperty++;
Console.WriteLine("a.MyProperty = {0}", a.MyProperty);

// Indexer usage
a[3] = a[l1] = a[2];
console.writeLine("a[3] = {0}", a[3]);

// Event usage
a.MyEvent += new EventHandler(MyHandler);

// Overloaded operator usage
MyClass ¢ = a + b;

}

static void MyHandler(object sender, EventArgs e) {
Console.wWriteLine("Test.MyHandler");
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internal class MyNestedClass

}
1.7.1
class Constants
public const int A = 1;
public const int B = A + 1;
Constants
class Test
static void Main() {
console.writeLine("A = {0}, B = {1}", Constants.A, Constants.B);
h
Constants.A  Constants.B
1.7.2

class color

internal ushort redPart;
internal ushort bluePart;
internal ushort greenpPart;

public color(ushort red, ushort blue, ushort green) {
redPart = red;
bluePart = blue;
greenPart = green;

Color redPart greenPart  bluePart

class color

public static Color Red = new Color(OxFF, 0, 0);

public static Color Blue = new Color(0, OxFF, 0);

public static Color Green new Color(0, 0, OXFF);
public static Color white new Color(0, 0, 0);

public static Color Black new Color(OxFF, OXFF, OXFF);

}
Red Blue Green White Black
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Color
Color

Color
class color

internal ushort redPart;
internal ushort bluePart;
internal ushort greenpPart;

pubTlic Color(ushort red, ushort blue, ushort green) {
redPart = red;
bluePart = blue;
greenPart = green;

public static readonly Color Red = new Color(OxFF, 0, 0);

public static readonly Color Blue = new Color(0, OxFF, 0);

public static readonly Color Green new Color(0, 0, OXFF);
public static readonly Color White new Color(0, 0, 0);

public static readonly Color Black new Color(OxFF, OXFF, OXFF);

1.7.3

void

using System;
public class Stack

public static Stack Clone(Stack s) {...}
public static Stack Flip(stack s) {...}
public object Pop() {...}

public void Push(object o) {...}

public override string Tostring() {...}

}

class Test

static void Main() {
stack s = new Stack();
for (int i = 1; i < 10; i++)
s.Push(i);

Stack flipped = stack.Flip(s);
Stack cloned = Stack.Clone(s);

Console.writeLine("Original stack: " + s.ToString(Q));
Console.WriteLine("Flipped stack: " + flipped.ToString());
Console.WriteLine("Cloned stack: " + cloned.ToString());

Stack Clone Flip Push Pop ToString
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return

class Test

static void FQ {
console.writeLine("FQO");

static void F(object o) {
Console.wWriteLine("F(object)");

static void F(int value) {
console.writeLine("F(int)");

static void F(int a, int b) {
console.writeLine("F(int, int)");

static void F(int[] values) {
console.writeLine("F(int[]1)");

static void Main() {
FQ;

F(L);

F((object)1);

F(1, 2);

F(new int[] {1, 2, 3});

FQ

F(int)
F(object)
F(int, int)
FCGint[D

1.7.4

get
set Button Caption

public class Button
private string caption;

public string Caption {
get { _
return caption;
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set {
caption = value;
Repaint();

}
}

Caption get  set
get set Properties  set
value

Caption
Button b = new Button();
b.Caption = "ABC"; // set
string s = b.Caption; // get
b.Caption += "DEF”; // get & set

1.7.5

event delegate

public delegate void EventHandler(object sender, Event e);
public class Button

public event EventHandler Click;

public void Reset() {
Click = null;

Button EventHandler  Click Button Click EventHandler
Button Click 4= =

using System;
public class Forml

public Form1() {
// Add Buttonl_Click as an event handler for Buttonl’s Click event
Buttonl.Click += new EventHandler(Buttonl_CTick);

Button Buttonl = new Button();
void Buttonl_cClick(object sender, Event e) {

console.writeLine("Buttonl was clicked!");

pubTlic void Disconnect() {
Buttonl.Click -= new EventHandler(Buttonl_Click);
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Forml Buttonl  Click Buttonl Click Disconnect

Button

public class Button

public event EventHandler Click {
get {...}
set {...}

public void Reset() {
Click = null;

Click Button

1.7.6

Digit 0 9
using System;
public struct Digit

byte value;

public Digit(byte value) {
if (value < 0 || value > 9) throw new ArgumentException();
this.value = value;

public Digit(int value): this((byte) value) {}
public static implicit operator byte(Digit d) {

return d.value;

public static explicit operator Digit(byte b) {
return new Digit(b);

public static Digit operator+(Digit a, Digit b) {
return new Digit(a.value + b.value);

public static Digit operator-(Digit a, Digit b) {
return new Digit(a.value - b.value);

public static bool operator==(Digit a, Digit b) {
return a.value == b.value;

public static bool operator!=(Digit a, Digit b) {
return a.value != b.value;

public override bool Equals(object value) {
return this == (Digit) value;
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public override int GetHashCode() {
return value.GetHashCode();

public override string ToString() {
return value.ToString(Q;

}
%1ass Test
static void Main() {
Digit a = (Digit) 5;
Digit b_= (Digit) 3;
Digit plus = a + b;
Digit minus = a - b;
bool equals = (a == b);
Console.writeLine("{0} + {1} = {2}", a, b, plus);
Console.writeLine("{0} - {1} = {2}", a, b, minus);
; Console.writeLine("{0} == {1} = {2}", a, b, equals);
b
Digit
. Digit  byte
. byte  Digit
. Digit Digit
. Digit Digit digit
. digit
1.7.7
(indexer)
Stack
Push  Pop Stack
this
this

using System;
public class Stack

private Node GetNode(int index) {
Node temp = first;
while (index > 0) {
temp = temp.Next;
y index--;

return temp;
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public object this[int index] {
get {
if (!validiIndex(index))
] throw new Exception("Index out of range.");
else
return GetNode(index).value;

set {
if (!validindex(index))
] throw new Exception("Index out of range.");
else
GetNode(index).value = value;

3
b
3
class Test
static void Main() {
Stack s = new Stack();
s.Push(1);
s.Push(2);
s.Push(3);
s[0] = 33; // changes the top item from 3 to 33
s[1] = 22; // Changes the middle item from 2 to 22
) s[2] = 11; // changes the bottom item from 1 to 11
3
Stack

1.7.8

using System;
class Point

public double x, y;
pubTic Point() {

this.x = 0;
this.y = 0;
pubTlic Point(double x, double y) {
this.x = Xx;
this.y = vy;

public static double Distance(Point a, Point b) {
double xdiff = a X - b. X;
double ydiff = a.y - b.y
return Math. Sqrt(xd1ff X "xdiff + ydiff * ydiff);

public override string ToString() {
return string.Format(" ({0}, {1})", x, y);
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class Test

static void Main() {
Point a new Point();
Point b new Point(3, 4);
double d = Point.Distance(a, b);
console.writeLine("Distance from {0} to {1} is {2}", a, b, d);

Point Point
double

1.7.9

using System;
class Point

public double x, y;

public Point(double x, double y) {
this.x = X;
this.y = y;

~Point() { _ _ _
console.writeLine("Destructed {0}", this);

public override string ToString() {
return string.Format(" ({0}, {1})", x, y);

Point

1.7.10

using System.Data;
class Employee

private static DataSet ds;

static Employee() {
) ds = new DataSet(...);

public string Name;
public decimal Ssalary;
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Employee
1.7.11
object
object
class A
pubTlic void F() { console.writeLine("A.F"); }
object A
class B: A
public void G() { console.writeLine("B.G"); }
class Test
static void Main() {
B b=new BQ;
b.FO; // Inherited from A
b.GQ; // Introduced in B
A a = b; // Treat a B as an A
a.FQ;
ks
3
A B B A F G

using System;
class A

public virtual void FQ { Console.writeLine("A.F"); }

class B: A

public override void F(Q) {
base.F(Q);
console.writeLine("B.F");

3

class Test

static void Main() {
B b =new BQO;

b.FO;
A a = b;
a.FQ;
b
h
F A B F B A
base.F()
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abstract

using System;
abstract class A

public abstract FQ;

class B: A

public override F() { Console.writeLine("B.F"); }

class Test

static void Main() {
B b =new BQ;

B.FO;
A a = b;
a.FQ;

1.8

Point
100 Point 101

class Point

public int x, y;
public Point(int x, int y) {

3
%1ass Test
static void Main() {
Point[] points = new Point[100];
for (int i = 0; i < 100; i++)
points[i] = new Point(i, i*i);
b
Point

struct Point

public int x, y;
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public Point(int x, int y) {
this.x X;
this.y v;

Point

1.9

interface IExample

string this[int index] { get; set; }
event EventHandler E;
void F(int value);

y string P { get; set; }

public delegate void EventHandler(object sender, Event e);
E F P

interface IControl

void Paint();

}

interface ITextBox: IControl

{

) void SetText(string text);
interface IListBox: IControl

{

void SetItems(string[] items);

}

interface IComboBox: ITextBox, IListBox {}

IcomboBox ItextBox  IlistBox

interface IDataBound

void Bind(Binder b);

public class EditBox: Control, IControl, IDataBound

public void Paint(Q);
public void Bind(Binder b) {...}
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EditBox Control Icontrol  IdataBound

Icontrol Paint IdataBound Bind EditBox

C#
EditBox Icontrol.Paint

IdataBound.Bind
public class EditBox: IControl, IDataBound

void IControl.rPaint() {...}
void IDataBound.Bind(Binder b) {...}

Paint EditBox Icontrol

class Test
static void Main() {

EditBox editbox = new EditBox(); )
editbox.Paint(); // error: EditBox does not have a Paint method

IControl control = editbox; ) ) )
control.Paint(); // calls EditBox’s implementation of Paint

1.10
C++ (delegates)

System.Delegate

1 ”

delegate
delegate void SimpleDelegate();
SimpleDelegate void

class Test

static void FQ { _ _
System.Console.WriteLine("Test.F");

static void Main() {
31?p1eDe1egate d = new Simplebelegate(F);

SimpleDelegate
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void Multicall(simplebelegate d, int count) {
for (int i = 0; i < count; i++)

dO;
}
MultiCall SimpleDelegate MultiCall
SimpleDelegate

1.11

enum Color
Red,

Blue,
Green

class Shape
public void Fill(Color color) {
switch(color) {

case Color.Red:
Bééak;

case Color.Blue:
Bééak;

case Color.Green:
Bééak;

default:
break;

color Fill

Color nt

1.12

System.Console

Color
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(Namespaces)

Assemblies are

.exe
dll

“ Hello world”

HelloMessage
// HelloLibrary.cs
namespace Microsoft.CSharp.Introduction
public class HelloMessage
public string Message {

get {
return "Hello, world";

Microsoft.Csharp.Introduction HelloMessage HelloMessage
Message

namespace Microsoft.CSharp.Introduction

namespace Microsoft
?amespace CSharp

namespace Introduction

}

“ Hello,world” HelloMessage
Microsoft.CSharp.Introduction.HelloMessage

// HelloApp.cs
using Microsoft.CSharp.Introduction;
class HelloApp

static void Main() {

HelloMessage m = new HelloMessage();
System.Console.WriteLine(m.Message);
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Microsoft.CSharp.Introduction HelloMessage
Microsoft.CSharp.Introduction.HelloMessage
C#
using MessageSource = Microsoft.CSharp.Introduction.HelloMessage;
MessageSoure HelloMessage
HelloMessage HelloApp
visual Studio 7.0
csc /target:Tibrary HelloLibrary.cs
HelloLibrary.d11
csc /reference:HelloLibrary.d11 HelloApp.cs
HelloApp.exe.
1.13
Versioning is
Base Base
F Base Derived F
Base
// Author A

namespace A
class Base // version 1

}
}

// Author B
hamespace B

class Derived: A.Base

public virtual void FO { _
System.Console.WriteLine("Derived.F");

Base
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// Author A
hamespace A

class Base // version 2

pubTlic virtual void FQ { // added in version 2
System.Console.WriteLine("Base.F");
}
}
Base
Base F Derived F Derived
Base F Derived Base F
Derived F  Base F Base Derived
Base F Derived
F
C# Base
F F Derived F
// Author A

hamespace A
class Base

}
}

// Author B
hamespace B

class Derived: A.Base

public virtual void FO { _
System.Console.WriteLine("Derived.F");

}
}
Base F Derived Derived F
Derived Derived F Base

F Derived F
Base F Derived
Derived Base F

Derived F Base F Derived

F new
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// Author A
hamespace A

class Base // version 2

pubTlic virtual void F() { // added in version 2
System.Console.WriteLine("Base.F");

}
}

// Author B
hamespace B

class Derived: A.Base // version 2a: new

new public virtual void FO {
System.Console.WriteLine("Derived.F");

}
}
Derived Derived F Base
override

// Author A
namespace A

class Base // version 2

public virtual void F() { // added in version 2
System.Console.WriteLine("Base.F");

}
}

// Author B
namespace B
class Derived: A.Base // version 2b: override

public override void F(Q) {
base.F(Q);
System.Console.WriteLine("Derived.F");

}
}
Derivied F
Derived Derived

1.14

C#
public protected internal protected internal  private
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HelpAttribute

[AttributeUsage(AttributeTargets.Al1)]
?ub1ic class HelpAttribute: System.Attribute

public HelpAttribute(string url) {
this.url = url;

public string Topic = null;
private string url;

public string url {
get { return url; }

HelpAttribute Help url
Topic

[Help("http://www.mycompany.com/../Classl.htm")]
public class Classl

[Help("http://www.mycompany.com/../Classl.htm", Topic = "F")]
public void FQ {3}

using System;
class Test

static void Main() {

Type type = typeof(Classl);

object[] arr = type.GetCustomAttributes(typeof(HelpAttribute));

if (arr.Length == 0)

. Co?so1e.WriteLine("c1assl has no Help attribute.");

else
HelpAttribute ha = (HelpAttribute) arr[0];
Console.writeLine("url = {0}, Topic = {1}", ha.url, ha.Topic);

}
}

Class1 Help Topic  Url
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2.1
C#
1.
2.
3.
2.2
C#
C#
production
nonsense:
terminall
terminal?2
nonsense
terminal?
“ one of”
|etter: one of
A B C a b c
|etter: one of
A
B
C
a
b
C
i dentl fl eropt “Opt”
whole:

first-part second-part,, last-part
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2.3

23.1

40

whole:
first-part last-part
first-part second-part last-part

pp-unit:
PP-Qr 0UPopt

pp-group:
pp-group-part
PP-group  pp-group-part
pp-group-part:
pp-tokens,:  new-line
pp-declaration
pp-if-section
pp-control-line
pp-line-number

pp-tokens:
pp-token
pp-tokens pp-token

pp-token:
identifier
keyword
literal
oper ator-or-punctuator
new-line:
The carriage return character (U+000D)
The line feed character (U+000A)
The carriage return character followed by a line feed character
The line separator character (U+2028)
The paragraph separator character (U+2029)

#define

true

pp-declaration:
#define pp-identifier
#undef pp-identifier

#define A
#undef B

class C
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#if A

void FO {}
#else

void GO {}
#endif

#if B
void HO {}

#else

void I {}
#endif

}

class C

void FQO
void 10

A
e

pp-unit, pp-token

1 ”

#define A
#if A
#define B
#endif
namespace N

#if B
class Cclassl {}
#endif

#define

#define A
namespace N

#define B

#if B

class Classl {}
#endif

#undef “ "
#undef

#define A
#undef A
#undef A

2.3.2 #if, #elif, #else, #endif
pp-if-section
pp-if-section:

Chapter

#define

pp-if-group pp-elif-groups,:  pp-€lse-groupyy  pp-endif-line

pp-if-group:

#if pp-expresson new-line pp-groupoy
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pp-€lif-groups
pp-€lif-group
pp-€elif-groups pp-€lif-group

pp-€lif-group:

#elif pp-expression new-line groupgy
pp-€else-group:

#else new-line groupgy
pp-endif-line

#endif new-line

#define Debug
E]ass Classl
#if Debug
void Trace(string s) {}

#endif
}

class Classl

void Trace(string s) {}

#define Debug // Debugging on
#undef Trace // Tracing off

class PurchaseTransaction

void Commit() {

#if Debug
CheckcConsistency();
#if Trace

writeToLog(this.ToString());

#endif

#endif

CommitHelper();

2.3.3

#error  #warning

pp-control-line:
#error pp-message
#warning pp-message

PP-message:
pp’t0ken$)pt

#warning Code review needed before check-in
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#define DEBUG
#if DEBUG && RETAIL

#error A build can't be both debug and retail!

#endif

class Classl

{.}

“ Code review needed before check-in"
RETAIL
2.3.4 #line
#l1ine
#line
C#

pp-line-number:
#11ine integer-literal
#11ine integer-literal string-literal

pp-integer-literal:
decimal-digit
decimal-digits decimal-digit

pp-string-literal:
" pp-string-literal-characters "

pp-string-literal-characters:
pp-string-literal-character
pp-string-literal-characters pp-string-literal-character

pp-string-literal-character:
Any character except " (U+0022), and white-space
2.3.5
C#
pp-identifier:
pp-available-identifier

pp-available-identifier:
A pp-identifier-or-keyword that is not true or false

pp-identifier-or-keyword:
identifier-start-character identifier-part-character sy

true  false #define

2.3.6
L==1=8& ||

pp-expression:
pp-equality-expression
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Pp-primary-expression:
true
false
pp-identifier
( pp-expression )
pp-unary-expression:
pp-primary-expression
| pp-unary-expression

pp-equality-expression:

pp-equality-expresson == pp-logical-and-expression
pp-equality-expression != pp-logical-and-expression

pp-1ogical-and-expression:
pp-unary-expression
pp-logical-and-expression && pp-unary-expression

pp-1ogical-or-expression:
pp-logical-and-expression

pp-logical-or-expression || pp-logical-and-expression
2.3.7
pp-control-line
#define Debug // Defined if the build is a debug build
pp-control-line pp-message,
#warning // TODO: Add a better warning

"// TODO: Add a better warning"

/* This comment is illegal because it
ends on the same Tine*/ #define Debug

/* This is comment is illegal because it is on the same Tine */ #define
Retail

#define A /* This is comment is illegal because it is on the same Tine */

#define B /* This comment is illegal because it starts
on the same line */

// This entire line is a commment. #define Debug

/* This text would be a cc directive but it is commented out:
#define Retail
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2.4

241
input:
input-€el ement sy,
input-el ements:
input-el ement
input-elements  input-element
input-el ement:
comment

white-space
token

24.2

input-character:
any Unicode character

243

line-terminator:
The carriage return character (U+000D)
The line feed character (U+000A)
The carriage return character followed by a line feed character
The line separator character (U+2028)
The paragraph separator character (U+2029)

244

/ % % /

/* Hello, world program
This program writes “Hello, world” to the console

class Hello

static void Main() {
console.writeLine("Hello, world");

//
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// Hello, world program
// This program writes “Hello, world” to the console

/
class Hello // any name will do for this class

static void Main() { // this method must be named "Main"
console.writeLine("Hello, world");

comment:
regular-comment
one-line-comment

regular-comment:
/ * rest-of-regular-comment

rest-of-regular-comment:
*  rest-of-regular-comment-star
not-star rest-of-regular-comment

rest-of-regular-comment-star:
/
rest-of-regular-comment-star
not-star-or-dash rest-of-regular-comment

not-star:
Any input-character except *

not-star-or-dash:
Any input-character except * and /

one-line-comment:
/ / oneline-comment-text line-terminator

one-line-comment-text:
input-character
one-line-comment-text input-character

// This is a comment
int i;

/* This is a

~ multiline comment */
int j;

245

white-space:
new-line
The tab character (U+0009)
The vertical tab character (U+000B)
The form feed character (U+000C)
The "control-Z" or "substitute" character (U+001A)
All characters with Unicode class "Zs"

46 Confidential Material — Copyright @ Microsoft Corporation 1999-2000. All Rights Reserved.



Chapter

246
token:

identifier

keyword

literal

oper ator-or-punctuator
2.5
251

3.0 Cf
escape

identifier:
available-identifier
@ identifier-or-keyword

available-identifier:
An identifier-or-keyword that is not a keyword

identifier-or-keyword:
identifier-start-character identifier-part-character sy

identifier-start-character:
| etter-character
under score-character

identifier-part-characters:
identifier-part-character
identifier-part-characters identifier-part-character

identifier-part-character:
letter-character
combining-character
decimal-digit-character
under score-character

|etter-character:
A Unicode character of classes Lu, L1, Lt, Lm, Lo, or NI
A unicode-character-escape-sequence representing a character of classes Lu, L1, Lt, Lm, Lo, or Nl

combining-character:
A Unicode character of classes Mn or Mc
A unicode-character-escape-sequence representing a character of classes Mn or Mcdecimal-digit-
character:
A Unicode character of the class Nd
A unicode-character-escape-sequence representing a character of the class Nd
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under score-character:
A Unicode character of the class Pc
A unicode-character-escape-sequence representing a character of the class Pc

“@”

252

2.5.3

48

“identifierl”, “_identifier2”,

class @class

}

static void @static(bool @bool) {
if (@bool)
console.writeLine("true");

else

console.writeLine("false");

}

class Classl

static void M {_
@class.@static(true);

1

class”

keyword: one of

abstract
case
const

do
explicit
float
implicit
is

null
params
ref
sizeof
this
uint
using

base
catch
continue
double
extern
for

in

Tock
object
private
return
static
throw
ulong
virtual

booT

char
decimal
else
false
foreach
int

Tong
operator
protected
sbyte
string
true
unchecked
void
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static”

break
checked
default
enum
finally
goto
interface
namespace
out
public
sealed
struct
try
unsafe
while

byte
class
delegate
event
fixed

if
internal
new
override
readonly
short
switch
typeof
ushort
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literal:
boolean-literal
integer-literal
real-literal
character-literal
string-literal
null-literal

2531
true  false

boolean-literal:
true
false

2.5.3.2

integer-literal:
decimal-integer-literal
hexadecimal -integer-literal
decimal-integer-literal:
decimal-digits integer-type-suffiXop
decimal-digits:
decimal-digit
decimal-digits decimal-digit
decimal-digit: one of
0 1 2 3 4 5 6 7 8 9
integer-type-suffix: one of
U u L 1T ur ul ur ul LU Lu Tu Tlu
hexadecimal -integer-literal:
0x hex-digits integer-type-suffiXop
hex-digits:
hex-digit
hex-digits hex-digit
hex-digit: one of
01 2 3 45 6 7 8 9 A B C D E

long ulong

° U u
ulong

. L 1 Ifthe literal is suffixed by L or 1,
Tong, ulong
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. uL Ul uL ul LU Lu 1Tu Tu ulong
ulong
int long
. 2147483648 (2°")
8 ) int 2147483648 (-2°")
uint
. 9223372036854775808 (2%)
L 1 (§ ) long
—9223372036854775808 (—2%) ulong
2.5.33
real-literal:

decimal-digits . decimal-digits exponent-partq, real-type-suffiXop
decimal-digits exponent-party, real-type-suffiXqy
decimal-digits exponent-part real-type-suffiXyp
decimal-digits real-type-suffix
exponent-part:
e Signy: decimal-digits
E Signy decimal-digits
sign: one of
+ -_

real-type-suffix: one of
F f Dd M m

real double
. F f float 1f 1.5f 1elOf -123.456F
float
. D d double 1d 1.5d 1leloOd -123.456d
double
. M m decimal Im 1.5m 1lelOm -123.456m
decimal
2.5.34
lal

character-literal:
' character '
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character:
single-character
simple-escape-sequence
hexadecimal -escape-sequence
unicode-character-escape-sequence

single-character:
Any character except ' (U+0027), \ (U+005C), and new-line

simple-escape-sequence: one of
AN NN N0 \a \b \f A\n \r A\t \v

hexadecimal -escape-sequence:
\x hex-digit hex-digity, hex-digity,: hex-digitoy

"N 0 a b f n r t x v

Unicode
\! Single quote 0x0027
\" Double quote 0x0022
\\ Backslash 0x005C
\0 Null 0x0000
\a Alert 0x0007
\b Backspace 0x0008
\f Form feed 0x000C
\n New line 0x000A
\r Carriage return | 0x000D
\t Horizontal tab 0x0009
\V Vertical tab 0x0008B
25.3.5
C#
0 "Hello, world",
tab
@ 0

@"Hello, world"

string-literal:
regular-string-literal
verbatim-string-literal
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regular-string-literal:
" regular-string-literal-characters,, "

regular-string-literal-characters:
regular-string-literal-character
regular-string-literal-characters regular-string-literal-character

regular-string-literal-character:
single-regular-string-literal-character
simple-escape-sequence
hexadeci mal -escape-sequence
unicode-char acter-escape-sequence

single-regular-string-literal-character:
Any character except " (U+0022), \ (U+005C), and new-line

verbatim-string-literal:
@" verbatim -string-literal-character Sy

n

verbatim-string-literal-characters:
verbatim-string-literal-character
verbatim-string-literal-characters verbatim-string-literal-character

verbatim-string-literal-character:
single-verbatim-string-literal-character
quote-escape-sequence

single-verbatim-string-literal-character:
any character except "

2.5.3.6 null

guote-escape-sequence:
string a = "hello, world"; // hello, world
string b = @"hello, world"; // hello, world
string c = "hello \t world"; // hello world
string d = @"hello \t world"; // hello \t world
string e = "Joe said \"Hello\" to me"; // Joe said "Hello"
string f = @"Joe said ""Hello"" to me"; // Joe said "Hello"
string g = "\\\\sever\\share\\file.txt"; // \\server\share\file.txt
string h = @"\\server\share\file.txt"; // \\server\share\file.txt
string i = "one\ntwo\nthree";
string j = @"one
two
three";
J

null-literal:

null
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254

operator-or-punctuator: one of
{ } L ] ( ) . , : ;

+ - * / % & | A ! ~
= < > ? ++ -- && [ << >>
== ' = <= >= += -= = = °0= &:
= A= <<= >>= ->
2.5.5 Unicode
Unicode Unicode Unicode

unicode-character-escape-sequence:
\u hex-digit hex-digit hex-digit hex-digit
“\u005cu005c”  “\u005C” rather than “\\” (Unicode
\u005¢C “” )

class Classl

static void Test(bool \u0066) {
char ¢ = "\u0066"';
if (\u0066)
Console.WriteLine(c.ToString());

\u0066 “ofr
class Classl

static void Test(bool f) {
char c = 'f';
if (F)

Console.WriteLine(c.ToString());
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3.

3.1
C#

(§15)
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(§10.10)

goto

)

CH#
(§9.5)

(§10.11)
(§10.6) (§10.7)

(§3.4)

(§3.5)

Chapter

@
(§10)

(§10.12)
(§10.8)

(§11)
(§10.3)

(§11)

(§10.4)

)

(§14)
@8
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. (§14.2)

namespace Megacorp.Data
class Customer

}
}

namespace Megacorp.Data

class oOrder

Megacorp.Data.Customer ~ Megacorp.Data.Order

F G I outer
inner 1 H 1

class A
void FO {
int i = 0;
if (true) {
int i = 1;
}
void GO {
if (true) {
int i = 0;
int i = 1;
void HO {
if (true) {
; int i = 0;
if (true) {
int i = 1;
}
void I {
for (int i = 0; i < 10; i++)
HO 5 . .
for (int i = 0; i < 10; i++)
HO;
}
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3.2
(§ )
(§3.5.1.2)
3.2.1
3.2.2
object
e sbyte System.SByte
e byte System.Byte
e short System.Intl6
e ushort System.UIntl6
e 1int System.Int32
e uint System.UInt32
e Tong System.Int64
e ulong System.UInt64
e char System.Char
e float System.Single
e double System.Double
o decimal System.Decimal
e bool System.Boolean
3.2.3
object
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3.24

Object  string

e object System.Object
e string System.String
3.25
3.2.6

System.Array
3.2.7

System.Delegate
3.3

containing
(§3.3.2)

3.3.1
. public
[ ]
. protected
. internal
. private

object

object

protected internal
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° public

. public  internal

3.3.2

object int double

P T
. T T P
. T P
P T M
. M M T
. M
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@8 )

@8 )

public class A

public static int X;
internal static int v;
private static int Z;

internal class B

public static int X;
internal static int v;
private static int Z;

pubTlic class C
pubTlic static int X;

1nperna1 stapic_int Y;
private static int z;

private class D
pubTlic static int X;

1nperna1 stapic_int Y;
private static int z;

° AX

e A.Y B B.X B.Y B.C B.C.X B.C.Y

e A.Z

e B.Z B.D B.C B.D
e B.C.Z B.C

e B.D.X B.D.Y B.D.Z B.D
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X
AX
§3.2 )
class A
int x;
static void F(B b) {
b.x = 1; // Ok
b
b
class B: A
static void F(B b) {
) b.x = 1; // Error, x not accessible
b
B A X A
AF b.x B.F
3.3.3
M B
D B D M
° M
° M D D
° EM D D
. base.M
(§10.10.1)
public class A
protected int x;
static void F(A a, B b) {
a.x = 1; // Ok
b.x = 1; // Ok
3
b
pubTlic class B: A
static void F(A a, B b) {
a.x = 1; // Error, must access through instance of B
b.x = 1; // Ok
b
b
A A A A B
X A B B A X
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3.34
C# T M

class A {...}
public class B: A {...}

A B

class A {...}
public class B

AFQO {...}
internal A QO {...}
public A HO {...}

A B B H

3.4
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interface ITest

{
void FQ; // FO
void F(int x); // F(int)
void F(ref int x); // F(ref int)
void F(out int x); // F(out int)
void F(int x, int y); // FCint, int)
int F(string s); // F(string)
) int F(int x); // F(int)
F(int) F(ref int) F(out int)
F(int)
3.5
. N
N N
0
(§3.3.2)
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° for for
[ ]
class A
void FQ) {
i=1;
}
int i = 0;
}
F I
class A
int i = 0;
void FO {
i=1;
int i;
1= 2;
}
void GQ) {
int j = (J = 1);
void HO {
int a =1, b = ++a;
}
F |
H
64

for for for for

// Error, use precedes declaration

// Legal

// Legal
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class Test

static void Main() {
string A = "hello, world";

string s - A; // expression context
Type t = typeof(A); // type context
console.writeLine(s); // writes "hello, world"
) Console.WriteLine(t.ToString()); // writes "Type: A"
}
A A A
3.5.1
35.1.1
class A
int i = 0;
void FQ {
int i = 1;
void GO {
i=1;
}
F I I G I

class Outer

static void F(int i) {}
static void F(string s) {}
class Inner

void GO {
F(D; // Invokes outer.Inner.F
F("Hello"); // Error
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static void F(long 1) {}

F(1)
F("Hello™)

3.5.1.2

66

(§10.9)

class Base

pubTic void FQ {}

class Derived: Base

public void FQO {3}

Derived F
Base

class Base

pubTlic void FQ {}

class Derived: Base

new public void FO {}

Derived F “

class Base

// warning, hiding an inherited name

public static void F(Q) {}
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class Derived: Base

new private static void F(O {} // Hides Base.F in Derived only

class MoreDerived: Derived

{
static void GO { FO; } // Invokes Base.F
Derived F Base F Derived F
MoreDerived MoreDerived.G F()
Base.F
3.6
C#
namespace-name:
namespace-or -type-name
type-name;

namespace-or -type-name
namespace-or -type-name:

identifier

namespace-or-type-name . identifier
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° N.I N
I N N
N.I
. N I N.I
. N I N N.I
° N.I
3.6.1
N
° N N
. S.N S N
N N
class A {} // A
namespace X // X
class B // X.B
class C {} // X.B.C
namespace Y // X.Y
class D {} // X.Y.D
b
namespace X.Y // X.Y
class E {} // X.Y.E
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C#

type:
value-type
reference-type
pointer-type

§18.2

C#
objiect object

4.1
C#

value-type:
struct-type
enum-type

struct-type:
type-name
simple-type

simple-type:
numeric-type
bool

numeric-type:
integral-type
floating-point-type
decimal

integral-type:
sbyte
byte
short
ushort
int
uint
Tong
ulong
char
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floating-point-type:

float
double
enum-type:
type-name
object
null
41.1
.
° sbyte byte short ushort int uint long ulong 0
. char '\x0000"
. float 0.0f
. double 0.0d
. decimal 0.0m
. bool false
. E 0
° null
new
1] 0
class A
void FQ {
int i = 0;
int j = new intQ);

struct Point

int x, y;
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Chapter

int x, int y) {

this.x = X;
this.y = vy;
}
Point pl = new Point();
Point p2 = new Point(0, 0);
Point X y 0
4.1.2
§11
4.1.3
C#
System
sbyte System.SByte
byte System.Byte
short System.Intl6
ushort System.Uintl6
int System.Int32
uint System.Uint32
Tong System.Int64
ulong System.Uint64
char System.Char
float System.Single
double System.Double
bool System.Boolean
decimal System.Decimal
byte System.Byte
System.Int32 int
int System.Int32
System.Object
int i = int.Maxvalue; // System.Int32.Maxvalue constant
string s = i.ToString(Q); // System.Int32.ToString() instance method
string t = 123.ToString(Q); // System.Int32.ToString() instance method

Confidential Material — Copyright @ Microsoft Corporation 1999-2000. All Rights Reserved.

nt

System.Int32

71



C# LANGUAGE REFERENCE

° (§ ) 123 int

(§ )

. const (§10.3)
static readonly

(§ )
4.1.4
C# sbyte byte short ushort int uint Tong ulong char
e sbyte 8 128 127
e byte 8 0 255
e short 16 32768 32767
e ushort 16 0 65535
e int 32 —2147483648 2147483647
e uint 32 0 4294967295
e TJong 64 —9223372036854775808  9223372036854775807
e ulong 64 0 18446744073709551615
e char 16 0 65535 char Unicode
32 32 64 64
. + ~ T T int uint long wulong
T T
. T T int long
T T

ulong

° + - * /% & AN | == l= > < >= <=
T T int uint long ulong

T T bool

. << >> T T int uint long ulong
T T

char
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e char
(char)10 '"\x000A'

checked unchecked
checked
unchecked

415

Chapter

sbyte byte

byte ushort char

overflowException

C# float double float double 32

-1.0/0.0

° NaN NaN

° sxmx2°

float 0<m<2* -149<e<104

float
doubTe

. double

° float
bool

NaN

S 1 1 m e

1.5x10%  3.4x10%* 7
50%x 107 1.7x10%® 15

double
double
float
NaN
NaN
“ long double”
C#
X*y/z
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(§7.5.13)

16

bool

NaN

double 0<m<2* -1075<e<970

64 IEEE754
1.0/0.0
double
double
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double double
4.1.6
128

1.0x 107 7.9 x 10 28 29

sxmx 10° s 1 1 0<m<2* -28<e<0

NaN

96 1.0m 28
1.0m 28 29
float double 0.1 float double
28 29 28
overflowException
41.7
bool bool true false
bool bool bool
C C+t false
true C# null
41.8
byte short 1int

Tong (§14.1)
4.2
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reference-type:
class-type
interface-type
array-type
delegate-type

class-type:
type-name
object
string

interface-type:
type-name

array-type:
non-array-type rank-specifiers

non-array-type:
type

rank-specifiers:
rank-specifier
rank-specifiers rank-specifier

rank-specifier:
[ dim-separatorsy, ]

dim-separators:

dim-separators ,

delegate-type:
type-name
null
4.2.1
(§7.5.10.1)
§10
4.2.2
object( ) C# object
object System.Object object System.Object
423
object

(§ )
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string System.String
4.2.4
§13
4.2.5
§
4.2.6
C C++
§15
4.3
(boxing) (unboxing) C#
4.3.1
T
class T_Box
T value;
T_Box(T t) {
value = t;
b
T \
int i = 123;

object box = 1i;

76

string System.String

object

T_Box (V) , object
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int i = 123; ] ]
object box = new int_Box(i);
T_Box 1int_Box
T T is

int i = 123;
object box = 1i;
if (box is int) {
console.write("Box contains an int");

“Box contains an int”

object
object
struct Point
public int x, y;
public Point(int x, int y) {
this.x = Xx;
this.y = vy;
}
Point p = new Point(10, 10);
object box = p;
p.x = 20;
Console.Write(((Point)box).x);
p box P
p box 20
4.3.2
object
object
box T

((T_Box)box) .value

object box = 123;
int i = (int)box;

object box = new int_Box(123);
int i = ((int_Box)box).value;

null
InvalidCastException
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S.

(type safe language TSL) C

1UA

class A

{

public static int x;

inty;

void F(int[] v, int a, ref int b, out int c) {
inti=1;

c=atb++;
X y v[0] a

511
static

51.2

static
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5121

§5.2

5.1.2.2

5.1.3

514

ref out

function member method, constructor, accessor, operator

5.1.5

ref

§5.1.6
° §5.3

this
§7.5.7

5.1.6

out

§5.1.5
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(]
[ ) §5.3
this
5.1.7
block for
block , for switch
block , for switch
5.2
null
53
() §5.3.1
[ ) §5.3.2
a §7.13.17
b §7.5.5
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switch

§4.1.1
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([ J
a
b
c
([ J
L return
L] this
try block
class A
{
static void F() {
int 1, j;
try {
// neither i nor j definitely assigned
1=1;
//'1 definitely assigned
=2
// 1 and j definitely assigned
H
catch {
// neither i nor j definitely assigned
1=3;
//'1 definitely assigned
j
finally {
// neither 1 nor j definitely assigned
1=4;
//'1 definitely assigned
=5
// 1 and j definitely assigned
H

// 1 and j definitely assigned
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H
}
&& ||
method
class A
{
static void F(int x, int y) {
nt 1;
if(x>=0&& (i=y)>=0) {
//'1 definitely assigned
}
else {
// 1 not definitely assigned
/}/ i not definitely assigned
H
static void G(int x, int y) {
nt 1;
if(x>=0[(i=y)>=0) {
// i not definitely assigned
H
else {
/I 1 definitely assigned
}/ i not definitely assigned
}
H
i if
1y
i
i G
53.1
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5.3.2
construc r this
5.4
(variable-reference)
cC C lvalue(
)

ref out
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6.1
(]
°
([ ]
°
°
([ ]
°
§7.4.3 §7.6.8 cast
§7.13
6.1.1
6.1.2
° sbyte short, int, long, float, double decimal
° byte short, ushort, int, uint, Tong, ulong, float, double decimal
° short int, long, float, double decimal
° ushort 1dint,uint, Tong, ulong, float, double decimal
° int long, float, double decimal
° uint Tlong,ulong, float, double decimal
. Tong float, double decimal
° ulong float,double decimal
° char ushort int uint, long, ulong, float, double decimal
. float  double

Confidential Material — Copyright @ Microsoft Corporation 1999-2000. All Rights Reserved. 85



C# LANGUAGE REFERENCE

int uint long float

6.1.3

6.1.4

reference

) SE

e Sg Te

L4 Se Te

long  double
char

(decimal integer literal)

S Te T

o System.Array

° System.Delegate

° null

6.1.5

§4.3.1

6.1.6

® §7.15

o long

86

System.Icloneable

sbyte byte short ushort uint ulong

ulong
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6.1.7
§6.4.3
6.2
(]
[ J
(]
(]
([ J
[ ]
([ J
§7.6.8 cast

cast
6.2.1
o sbyte  byte ushort uint ulong char
® byte sbyte char
o short  sbyte byteushort uint wulong char
o ushort  sbyte byte short char
] int sbyte byte short ushort uint ulong char
o uint  sbyte byte short ushort int char
o long sbyte byte short wushort int wuint ulong char
o ulong sbyte byte short wushort int uint long char
o char sbyte byte short
] float sbyte byte short wushort int wuint long wulong char decimal
] double sbyte byte short wushort int uint long ulong char float decimal

o decimal  sbyte byte shortushort int uint long wulong char float double

§7.6.8
cast
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([ J
o float double decimal 0
(]
0 0
-0 4o NaN NaN
(]
28
0 NaN o
InvalidCast
(]
6.2.2
o sbyte byte short ushort int wuint long ulong char float double
o sbyte byte short ushort int uint logn ulong char floart double
(]
E int E Dbyte
int  byte (§6.2.1 ) byte E byte int
(§6.1.2 )
6.2.3
L] (object)
) S T S T
L] S S S T
) S T T T S
° S T
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® Sk S Tg T
S T S T
S Tg
S Tg
System.Array
System.Delegate

System.Icloneable

null

(§6.1.4 ) InvalidCast
6.2.4

§4.3.2
6.2.5
§6.4.4

6.3
6.3.1
) ( §6.1.1 )
) ( §6.1.2 )
) ( §6.14 )
) ( §6.1.5 )
) ( §6.1.6 )
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6.3.2
A B

6.4

C §10.9.3
6.4.1

C

S T
e S T
e S
o S
o T S T
§10.9.3
6.4.2
o
o
§6.3
[ )
1.
2.
3.
S T
S X X T
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Tx

Tx

Sx

Chapter

A B §6.3.1
B A)
T
S T T
U
T
Sx
S Sx S
Tx
T Tx T
Sx Tx
S Sx
Sx Tx
Tx T
T
S T T

9
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) U D
S T U

[ ] U Sx

U S Sx S

U S Sx

Sx U
() U Tx

U T Tx T

U T Tx
Tx U

[ ] U Sx Tx

S Sx S Sx

Sx  Tx
Tx T Tx T
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@&

this

(§7.5.5)

get

(§7.3)

(§7.5.7)

this

void

get

Chapter

(§7.5.4)

(§7.5.4)

this(§7.5.7)

(§7.5.10.3)
get  set
= = @
get
(§7.5.7)
set
set
(§7.1.1)
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7.1.1
(§

[ ]

7.2

+ - * / new
[ ]

X+t
[ ]
(§7.2.2)
7.2.1
x+ (y*2z)

94

get get
(§7.4.3)
get get
(§7.4.3)
X
Xty
(c?x:y)
(§7.2.1)
X+y*z
+ - % /
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xX) x.y f(x) a[x] x++ x-- new
typeof sizeof checked unchecked

+ - I ~ +4x --x (Dx

<< >>

&&
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= *= [= %= 4= -= <<= = A= |=
. X+y+2Z
x+y)+z
° X=y=2
(y=2)
X+y*z y X
(x+y) *z X Yy z
7.2.2
(§10.9)
+ - ! ~ o+t - true false
+ - /% | A< >> == 1= >= <=
= && || ?: new
typeof sizeof s
%
*= §
(Tx (§
a[x] (§10.8)

96
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op t+ — op

op x op(x)

X op op(x)

X Op Yy Op(xy Y)

k
§7.2.1
§7.5 §
numeric
promotion
7.2.3
opx xop op X
X
. X op(x) §7.2.5
op §7.5 §
o §742 €9
7.2.4
X0py op X X
y Y
. op(x,y) X Y S Y
§7.2.5 X Y
X Y
op §7.5 §
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o §742 x ¥
7.2.5
T op(A) op A
op(A) T
o T op A
T op
. T  object
. T T
7.2.6

A
w

int operator *(int x, int y);

uint operator *(uint x, uint y);

long operator *(long x, long y);

ulong operator *(ulong x, ulong y);

float operator *(float x, float y);
double operator *(double x, double y);
decimal operator *(decimal x, decimal y);

(§7.4.2)
b*s b Dbyte s short *(int, int)
b s int int i*d
i int d double *(double, double)
7.2.6.1
+ -~ sbyte byte
short wushort char int uint
Tlong
7.2.6.2
+ - * / % & | AN = l= > < >= <=
° float
double
. double double
. float float
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. ulong ulong
short 1int Tlong

. long long

. uint sbyte short 1int
long

. uint uint

. int

double  float
double float

ulong

decimal Addpercent(decimal x, double percent)
return x * (1.0 + percent / 100.0);

double

decimal AddPercent(decimal x, double percent)

ulong

{

{

return x * (decimal) (1.0 + percent / 100.0);

7.3
(§7.5.2) (§7.5.4)

T A

° T N (§3.3) T
N
S M
) M
° M S
S M
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sbyte

override
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§13.2.5
7.3.1
T
. T (object) T
. T T (object)
. T T T (object)
. T T T (object)
° T System.Array (object)
. T System.Delegate (object)
7.4
C#
[ )
[ ]
[ )
[ ]
[ ]
(§7.4.1)

§7.4.2
§7.4.3

e x y value

T F P
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new T(x, y) T
X, ¥)
F(x, y)
F x, y) static
this
T.F(Xx, y) T F
static x, vy)
e.F(x,y) e
F static
X, y)
P get P
P
this
P=value P set
value P P
this
T.P T get P
P
this
T.P=value T P set
value P P
this
e.pP e get
P
e.P=value e set
value
e[x, vyl e
get € X, ¥)
P
e[x, y] =value e
set e x,y,
value) P
-x X
X
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X+Yy Xy
(X,
y)
7.4.1
[ get set
. set
(§10.5.1.1)
argument-list:
argument
argument-list , argument
argument:
expression
ref variable-reference
out variablereference
o (§10.5.1.1)
o ref § ) (§10.5.1.2)
(§ )
. out (§ )
(§10.5.1.2) (§ )
(§7.4.3)
. (§6.1)

ArrayTypeMismatchException
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class Test

static void F(int x, int y, int z) {
console.writeLine("x = {0}, y = {1}, z = {2}", X, vy, 2);

static void Main() {

int i = 0;
FCGit+, i++, i++);

x=0,y=1, z =2

(§12.5) All B[]
B A

class Test

static void F(ref object x) {...}

static void Main() {
object[] a = new object[10];

object[] b - new string[10];

F(Cref a[0]); // 0k

FCref b[1]); // ArrayTypeMismatchException

}
F ArrayTypeMismatchException b

7.4.2
C#
. (§7.5.5)
° (§7.5.10.1)
. (§7.5.6)
. (§7.2.3 §7.2.4)
° (§7.4.2.1)

§7.4.2.2
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7.4.2.1
o« A
. A
°
L]
7.4.2.2
°
L]
7.4.2.3
[ ) Tl
. S
. S
L] Tl
[ ] T2
L] Tl
L] T2
[ ] Tl
o T2
[ ] Tl
L] T2
[ ] Tl
[ ] T2
°
104

ref

C1

T2

1 G

T. C

T2
T1
sbyte
shyte
short
short

int
int
Tong
Tong

out
AL, Az, ..., Ay Py, P2, ..., Pn  Q1, Q2 ..., Qu
Mq Mp Mq
Ax  Px Ax  Qx
Ax PX AX QX
S T1 C S T2
T, T1 &)
T1 T2 C1
T, byte ushort uint wulong C
T1 byte ushort uint wulong G
T, ushort uint ulong G
T1 ushort uint ulong C
T, uint wulong C1
T1 uint wulong C
T, ulong C
T1 ulong
C1 C G G

Confidential Material — Copyright @ Microsoft Corporation 1999-2000. All Rights Reserved.



Chapter

7.4.3
o
o
this(§7.5.7)
M

) M

o §7.4.1

e M
. M

e E

. E E

E
this E
this

o §7.4.1

e M E this
. M

e E

o §7.4.1

« E §

E object
e E E null
o M
M
(§7.4.4) (§7.4.5)

. E

743.1
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. object object
[ )
[ )
this
7.4.4
7.4.5
7.5
primary-expression:
literal
simple-name

parenthesi zed-expression
member-access

invocati on-expression
element-access
this-access

base-access
post-increment-expression
post-decr ement-expression
new-expression
typeof-expression
Sizeof-expression
checked-expression
unchecked-expression

75.1

@8 )
. bool true false
. int uint long ulong (§2.5.3.2)
. float double decimal (§2.5.3.2)
. char
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e null null
7.5.2
simple-name:
identifier
[ ]
. T
T
° T
this
° T
this.E (§7.5.4)
E

. T.E (§7.5.4) E
[ ]

[ ]

[ ]

[ ]

[ ]
[ ]
7.5.2.1

(§
) (§ )

class Test

double x;
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void F(bool b) {
x = 1.0;

if (b)) {
int x = 1;
}
}
X if
class Test
doubTe x;
void F(bool b) {
if (b) {
Xx = 1.0;
else {
int x = 1;
}
}
X

(§7.5.4)
struct Point
int x, y;
public Point(int x, int y) {
this.x = X;
this.y = vy;

this.x this.y

7.5.3

parenthesi zed-expression:
( expresson )

754

(13 2"
member-access:

primary-expression . identifier
predefined-type . identifier
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predefined-type: one of
bool byte char decimal double float int Tong
object shyte short string uint ulong ushort

E.I E

E E I (§7.3)
El

E.I

E T I (§7.3)
El

E (§7.1.1)

. E null NullReferenceException
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) E
E I
° E I
° I
. E.I I
. E
° E.I
75.4.1
E.I E E (§7.5.2)
E (§3.6) E
I E E.I
E

struct color

public static readonly Color white = new Color(...);

public static readonly Color Black = new Color(...);

public color complement() {...}
class A

public Color Color; // Field color of type Color

void FO {

color = color.Black; // References cColor.Black static member
Color = Color.Complement(); // Invokes Complement() on Color field

static void GO {

Color c = Color.white; // References Color.white static member
}
A Color Color Color
7.5.5
invocati on-expression:
primary-expression ( argument-listoy: )
(§7.5.5.1)
(§7.5.5.2)
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. void
(§
)
[ ]
7551
M(A) M A

. M

(§7.3) A

TN T N

. N A(§74.2.1)

. N A@74.2.1) T
[ ]

§13.2.5
. §7.4.2
[ ]
§7.4.3
7.5.5.2
(§7.4.2.1)
D(A) D A

e D
e D D null NullReferenceException
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. D (§7.4.3)

113 [“

element-access:

primary-expression [ expresson-list ]
expression-list:

expression

expression-list , expression

(§7.5.6.1)
(§7.5.6.2)
7.5.6.1
int int
P[A] P A
e P
[ ]
int (§6.1)
e P P null NullReferenceException
. P
IndexoutOfRangeException
[ ]
7.5.6.2
P[A] P T
A
. T T T (§3.3)
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S.I S |
° I A(§74.2.1) |
. I A (§74.2.1) S
[ )
° §7.4.2
[ )
P A
get
set (§
get (§7.1.1)
7.5.6.3
public char this[int index] { get; }
int
7.5.7 This
this this
this-access:
this
this
° this
. this
° this
out
° this
ref
this
this
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7.5.8
base “.”
base-access:
base . identifier
base [ expresson-list ]
base.I I base[E]
base.I base[E] ((B)this).I ((B)this)[E]
B this base.I basel[E]
this.I this[E]
(§7.4.3)
7.5.9
post-increment-expr essi on:
primary-expression ++
post-decr ement-expression:
primary-expression --
get  set
(§7.2.3) ++ -
sbyte byte short ushort int uint long ulong char float double decimal
++ -
X++  X—
° X
o X
e X
[ ]
° X
o X
o X
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. X X
get  set
e Xx get
. X
e Xx set
e X
§ ++ -
++X =X X X
++ -
7.5.10 new
new

new-expression:
obj ect-creation-expression
array-creation-expression
delegate-creation-expression

new

ncw
new

7.5.10.1

obj ect-creati on-expression:
new type ( argument-listyy )

(§7.4.1)

new T(A)
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. §7.4.2 T

new T(A) T A

) T

o T
outofMemoryException

. (§7.4.3)
this

. (§7.4.3)
this

7.5.10.2

array-creation-expression:
new non-array-type [ expression-list ] rank-specifiersy,, array-initializer
new array-type array-initializer

new int[10, 20] int[,]
int[10][,] int[][,]

int int

new int[,] {{0, 1}, {2, 3%}, {4, 5}};

new int[3, 2] {{0, 1}, {2, 3}, {4, 5%}};
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§12.6

(§6.1) int

IndexoutOfRangeException

outofMemoryException
. (§
int[J[] a = new int[100][];
100  1int[]
int[J[] a = new int[100][5]; // Error

int[][] a = new int[100][];
for (int i = 0; i < 100; i++) a[i] = new int[5];

101 100
int[,] = new int[100, 5];

7.5.10.3

del egate-creation-expression:
new delegatetype ( expression )

new D(E)
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. E
o
o E D
E
o
o D
o E
e E D
o D
o
new D(E) D E
. E
. null
E
o
o
null NullReferenceException
. 8 )
o D
outofMemoryException
o
. E
e E
° E null NullReferenceException
o D
outofMemoryException
o E
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delegate double DoubleFunc(double x);
class A

DoubleFunc f = new DoubleFunc(Square);
static float Square(float x) {

o

return x * X;

static double Ssquare(double x) {

o

return x * X;

A.f Square
Ssquare

7.5.11 typeof
typeof System.Type

typeof-expression
typeof ( type )

typeof-expression System.Type

class Test

static void Main() {

Type[] t = {
typeof(int),
typeof(System.Int32),
typeof(string),
typeof(doubTle[])

for (int i = 0; i < t.Length; j++) {
console.writeLine(t[i].Name);

Int32
Int32
String
DoubTe[]

int System.Int32

7.5.12 sizeof

DoubleFunc
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sizeof-expression:
sizeof ( type )

7.5.13 checked
checked

unchecked

unchecked

checked-expression:
checked ( expression )

unchecked-expression:
unchecked ( expression )

checked
checked unchecked
checked unchecked
. ++ — (§7.59 §
. - (§
. + o=k 8
[ ]
° checked
. unchecked
checked unchecked
unchecked
class Test
static int x = 1000000;

static int y = 1000000;

static int FO {
return checked(x * y);

static int GO {
return unchecked(x * y);
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unchecked
(§7.5.3)
(§ )
)
)
)
(§ )
(§ )
overflowException
checked unchecked
checked

// Throws oOverflowException

// Returns -727379968



static int HO {

Chapter

return x * y; // Depends on default
h
overflowException GO —727379968
HO FO GQ
class Test
const int x = 1000000;
const int y = 1000000;
static int F() {
return checked(x * y); // Compile error, overflow
static int G() {
return unchecked(x * y); // Returns -727379968
static int HO {
return x * y; // Compile error, overflow
b
checked FO HO
GO
checked unchecked “ Y
class Test
static int Multiply(int x, int y) {
return x * y;
static int FO {
return checked(Multiply (1000000, 1000000));
3
FO checked Multiply O X *y X%y
unchecked
class Test
public const int Al1Bits = unchecked((int)OxFFFFFFFF);
public const int HighBit = unchecked((int)0x80000000) ;
uint int
nt
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7.6

unary-expression:
primary-expression
+ Uunary-expression
- unary-expression
I unary-expression
~ unary-expression
* unary-expression
& unary-expression
pre-increment-expression
pre-decrement-expression
cast-expression

7.6.1
+X §7.2.3

int operator +(int x);

uint operator +(uint x);

long operator +(long x);

ulong operator +(ulong x);
float operator +(float x);
double operator +(double x);
decimal operator +(decimal x);

7.6.2
-X §7.2.3

int operator -(int x);
long operator -(long x);

0 X checked X
overflowException unchecked
Tong

Tong Tong

23! §2.5.3.2
long —9223372036854775808 -2

float operator -(float x);
double operator -(double x);

X x  NaN NaN

int  Tlong
X int
uint
int -2147483648 -
ulong
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decimal operator -(decimal x);

0 X
7.6.3
I'x §7.2.3
bool operator !(bool x);
true false false
true
7.6.4
~X §7.2.3
int operator ~(int x);
uint operator ~(uint x);
Tong operator ~(long x);
ulong operator ~(ulong x);
X
E
E operator ~(E x);
X U E ~X (BE)(~(u)x)
7.6.5
7.6.6
7.6.7
pre-increment-expression:
++ Unary-expression
pre-decrement-expression:
-- unary-expression
get set
§7.2.3 ++ -
sbyte byte short ushort 1int uint Tlong ulong char float double decimal
enum ++ 1 - 1

++X ==X
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. X
. X
. X
. X
[ ]
. X
. X static X X
get set
. X get
. get
. value X set
[ ]
++ - §7.5.9 X++  X-- X ++X  --X
X X
++ --
7.6.8

cast-expression:
( type ) unary-expression

T E (ME E §
T E T
E
(x)-y
-y X X-y
tokens §
[ ]
° 13 NH 13 ! ” “" (H
§2.5.1 § is §
X Yy X.y X.y
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Xy >y Ay ) C-y)
-y X X int
7.7
=/ % + -
multi plicative-expression:
unary-expression
multiplicative-expression * unary-expression
multiplicative-expression / unary-expression
multiplicative-expression % unary-expression
additive-expression:
multiplicative-expression
additive-expression + multiplicative-expression
additive-expression - multiplicative-expression
7.7.1
X*y §7.2.4
X Yy

int operator *(int x, int y);

uint operator *(uint x, uint y);
long operator *(long x, Tong y);
ulong operator *(ulong x, ulong y);

checked
unchecked

float operator *(float x, float y);
double operator *(double x, double y);

overflowException

IEEE 754 NaN
X oy z x*
z
+y -y +0 -0 +00 —00 NaN
+X z -z +0 -0 +00 —00 NaN
-X -z z -0 +0 —00 +00 NaN
+0 +0 -0 +0 -0 NaN NaN NaN
-0 -0 +0 -0 +0 NaN NaN NaN
+00 +00 —00 NaN NaN +00 —00 NaN
—00 —00 +00 NaN NaN —00 +00 NaN
NaN NaN NaN NaN NaN NaN NaN NaN
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decimal operator *(decimal x, decimal y);

decimal overflowException

decimal

7.7.2
x/y §7.2.4

int operator /(int x, int y);

uint operator /(uint x, uint y);
long operator /(long x, Tong y);
ulong operator /(ulong x, ulong y);

DivideByZeroException

int Tlong -1
overflowException unchecked

float operator /(float x, float y);
double operator /(double x, double y);

checked

IEEE 754 NaN
X y z x/y
z
+y -y +0 -0 +00 —00 NaN
+X z -z +00 —00 +0 -0 NaN
-X -z z —00 +00 -0 +0 NaN
+0 +0 -0 NaN NaN +0 -0 NaN
-0 -0 +0 NaN NaN -0 +0 NaN
+00 +00 —00 +00 —00 NaN NaN NaN
—00 —00 +00 —00 +00 NaN NaN NaN
NaN NaN NaN NaN NaN NaN NaN NaN

decimal operator /(decimal x, decimal y);

DivideByzZeroException
decimal overflowException
decimal
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7.7.3
X%y §7.2.4
Xy
[ ]
int operator %(int x, int y);
int operator %(uint x, uint y);
long operator %(long x, Tong y);
ulong operator %(ulong x, ulong y);
X%y x-(x/y)*y y DivideByzeroException
[ )
float operator %(float x, float y);
double operator %(double x, double y);
IEEE 754 NaN
X Yy zZ X¥%y X-n¥*y n
X/y IEEE 754
n x/y
+y -y +0 -0 +00 —00 NaN
+X z z NaN NaN X X NaN
-X -z -z NaN NaN -X -X NaN
+0 +0 +0 NaN NaN +0 +0 NaN
-0 -0 -0 NaN NaN -0 -0 NaN
+00 NaN NaN NaN NaN NaN NaN NaN
—00 NaN NaN NaN NaN NaN NaN NaN
NaN NaN NaN NaN NaN NaN NaN NaN
[ )
decimal operator %(decimal x, decimal y);
DivideByzZeroException
decimal overflowException
decimal
7.7.4
X+y §7.2.4
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int operator +(int x, int y);

uint operator +(uint x, uint y);
long operator +(long x, Tong y);
ulong operator +(ulong x, ulong y);

checked overflowException
unchecked

float operator +(float x, float y);
double operator +(double x, double y);

IEEE 754 NaN
X y Z X+y X 'y z
X+Yy z X+Yy X +
Yy 4 X+Yy

y +0 -0 +00 —00 NaN

X z X X +00 —00 NaN
+0 y +0 +0 +00 —00 NaN
-0 y +0 -0 +00 —00 NaN
+00 +00 +00 +00 +00 NaN NaN
—00 —00 —00 —00 NaN —00 NaN
NaN NaN NaN NaN NaN NaN NaN

decimal operator +(decimal x, decimal y);

decimal overflowException
decimal

° E enum u E

E operator +(E x, U y);
E operator +(U x, E y);

(B) (W + (VY)

string operator +(string x, string y);
string operator +(string x, object y);
string operator +(object x, string y);

string +
null object Tostring()
ToString() null
null
outofMemoryException
L4 D
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D operator +(D x, D y);

Chapter

D + null
null
D §15.1.1
D
MulticastNotSupportedException
7.7.5
X-y §7.2.4
X y
[ )
int operator -(int x, int y);
uint operator -(uint x, uint y);
long operator -(long x, 1on% y);
ulong operator -(ulong x, ulong y);
checked overflowException
unchecked
[ ]
float operator -(float x, float y);
double operator -(double x, double y);
IEEE 754 NaN
X y Z X-Yy y z
X-y z X-y X-y
z X-y
+0 -0 +00 —00 NaN
X z X X —00 +00 NaN
+0 -y +0 +0 —00 +00 NaN
-0 -y -0 +0 —00 +00 NaN
+00 +00 +00 +00 NaN +00 NaN
—00 —00 —00 —00 —00 NaN NaN
NaN NaN NaN NaN NaN NaN NaN
[ ]
decimal operator -(decimal x, decimal y);
decimal overflowException
decimal
° E enum u E
U operator -(E x, E y);
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(W (Wx - (Wy) Xy

E operator -(E x, U y);
(E) CQUX-y)

D operator -(D x, D y);
D —

7.8
<< >>
shift-expression:
additive-expression
shift-expression << additive-expression
shift-expression >> additive-expression
X << count X >> count §7.2.4
int
[ ]
int operator <<(int x, int count);
uint operator <<(uint x, int count);
long operator <<(long x, int count);
ulong operator <<(ulong x, int count);
<< X
X
[ ]
int operator >>(int x, int count);
uint operator >>(uint x, int count);
long operator >>(long x, int count);
ulong operator >>(ulong x, int count);
>> X
x int Tlong X X
X 1
X uint ulong X
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° X int uint count
Ox1F
° X long ulong count
Ox3F
X
checked unchecked
>>
>>
Gnt) Cuint)x >>y) X
7.9
= Il= < > <= >= 1is

rel ational -expression:
shift-expression
relational-expression < shift-expression
relational-expression > shift-expression
relational-expression <= shift-expression
relational-expression >= shift-expression
relational-expression is reference-type

equality-expression:
relational-expression

bool

equality-expression == relational-expression
equality-expression != relational-expression
is §
= Il= < > <= >= X opy
§7.2.4
X==Y X y true false
xl=y X y true false
X<y X y true false
X>Yy X y  true false
X<=y X y true false
X>=Yy X y true false
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7.9.1
bool operator ==(int x, int y);
bool operator ==(uint x, uint y);
bool operator ==(long x, long y);
bool operator ==(ulong x, ulong y);
bool operator !=(Cint x, int y);
bool operator !=Cuint x, uint y);
bool operator !=(long x, long y);
bool operator !=(ulong x, ulong y);
bool operator <(int x, int y);
bool operator <(uint x, uint y);
bool operator <(long x, Tong y);
bool operator <(ulong x, ulong y);
bool operator >(int x, int y);
bool operator >(uint x, uint y);
bool operator >(long x, Tong y);
bool operator >(ulong x, ulong y);
bool operator <=(int x, int y);
bool operator <=(uint x, uint y);
bool operator <=(long x, long y);
bool operator <=(ulong x, ulong y);
bool operator >=(int x, int y);
bool operator >=(uint x, uint y);
bool operator >=(long x, long y);
bool operator >=(Culong x, ulong y);

bool true
false

7.9.2
bool operator ==(float x, float y);
bool operator ==(double x, double y);
bool operator !=(float x, float y);
bool operator !=(double x, double y);
bool operator <(float x, float y);
bool operator <(double x, double y);
bool operator >(float x, float y);
bool operator >(double x, double y);
bool operator <=(float x, float y);
bool operator <=(double x, double y);
bool operator >=(float x, float y);
bool operator >=(double x, double y);

IEEE 754
° NaN = false I!= true
xl=y I(x==y) NaN < > <=
>= X 'y NaN x<y false

I(x>=y) true
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—00 <

7.9.3

bool
bool
bool
bool
bool
bool

false

7.9.4

7.9.5

bool

bool

bool

bool

bool

bool
Xy
op ((Wy)

7.9.6

-max < ...

max

operator
operator
operator
operator
operator
operator

operator
operator

true

true

operator
operator
operator
operator
operator
operator

Chapter

NaN
< -min < -0.0 == +0.0 < +min < ... < +mMax < +w
==(decimal x, decimal y);

I=(decimal x, decimal y);

<(decimal x, decimal y);
>(decimal x, decimal y);
<=(decimal x, decimal y);
>=(decimal x, decimal y);
bool
==(bool x, bool y);
I=(bool x, bool y);
x and y false == true false
x and y false != false true
==(E x, E y);
!=(E X, E Y);
<(E X, E y);
>(E x, Ey);
<=(E X, E Y);
>=(E x, E Yy);
u E op xXopy
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bool operator ==(object x, object y);
bool operator !=(object x, object y);

object
operator == operator !=
null
[ ]
A B A B
° struct
. boxing operation
X=y Xl=vy operator == operator !=
§7.2.4
object
class Test
static void Main() {
string s = "Test";
string t = string. Copy(s),
Console.WriteLine(s ==
Console. Wr1teL1ne((obJect)s == t);
Console.writeLine(s == (object)t);
) Console.WriteLine((object)s == (object)t);
}
True
False
False
False
s t string True
string §
False object
class Test
static vo1d Main() {
int i = 123;
int j = 123; . : . .
Conso1e.Wr1teL1ne((object)1 == (object)j);
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False int

7.9.7

bool operator ==(string x, string y);
bool operator !=(string x, string y);
string

. null

7.9.8
D
bool operator ==(System.Delegate x, D y);
bool operator ==(D x, System.Delegate y);
bool operator !=(System.Delegate x, D y);
bool operator !=(D x, System.Delegate y);

° null null
[ ]
[ ]
o
o
[ ]
7.99is
is e is T
T
e null N e
T eisT true eisT e null
§
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eisT true
true
false

7.10
& A |

and-expression:
equality-expression

false e T

and-expression & equality-expression

exclusive-or-expression:
and-expression

exclusive-or-expression A and-expression

inclusive-or-expression:
exclusive-or-expression

inclusive-or-expression | exclusive-or-expression

(E)(Wx) op ((VY)

136

X 0opy op §7.2.4
7.10.1
int operator &(int x, int y);
uint operator &(uint x, uint y);
long operator &(long x, Tong y);
ulong operator &(ulong x, ulong y);
int operator |(int x, int y);
uint operator |(uint x, uint y);
long operator |(long x, Tong y);
ulong operator |(ulong x, ulong y);
int operator A(int x, int y);
uint operator A(uint x, uint y);
long operator A(long x, Tong y);
ulong operator A(ulong x, ulong y);
& AND | OR A
exclusive OR
7.10.2
E
E operator &(E x, E y);
E operator |(E x, E y);
E operator A(E x, E y);
X 'y u E op Xopy
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7.10.3

bool operator &(bool x, bool y);
bool operator |(bool x, bool y);
bool operator A(bool x, bool y);

X y true x&y true false
X y true x|y true false
X true y false x false y true xAy true false
bool A =
7.11
&& || “ ”

conditional-and-expression:
inclusive-or-expression
conditional-and-expression && inclusive-or-expression

conditional -or-expression:
conditional-and-expression

conditional-or-expression || conditional-and-expression
&& || & |
. X  true y x&&y X&y
. x false y x|y x|y
x&&y x||y §7.2.4 x&y x|y
[ ]
° § §
o §
§
7.11.1
&& || bool operator & operator |
bool
. x&&y x?vy:false X bool X
true vy bool false
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. x|y x?truey X bool X  true
true y bool
7.11.2
&& || operator & operator |
T
° T T
AND OR T
e T operator true operator false
& ||
operator true operator false
o x&%Yy T.false(x)? x: T.&(x, y) T.false(x) T
operator false T.&(x, y) operator & X
operator false X X
X y X operator& y
e X|]|y T.true(x)? x: T.|(x, y) T.true(x) T operator
true T.1(x, y) operator | X
operator true X X X
y X operator | vy
X
operator true operator false §11.3.2
7.12
?:

conditional-expression:
conditional-or-expression
conditional-or-expression ? expresson : expresson

b? x:y b b true X

Yy X y

“ " a?b: c?d: e a?

b: (c?d: e)
?: bool operator
true
? X Y
(] X Y
. X Y Y X §6.1 Y
. Y X X Y §6.1 X
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b? x:y
o b
[ ]
7.13
assignment:

o

bool
bool
operator true

bool true X

Chapter

unary-expression assignment-operator expression

assignment-operator: one of

c)

7.13.1
X=y

(] X
(] X
o y
(] X

- = /= %: &:

§6.1

y null

bool
bool
A= <<= >>=
§
a=b=c
set
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X
ArrayTypeMismatchException §
o« y X
. X
. X static X X
set
. y §6.1 X
e X set value y
array co-variance rules §12.5 Al] B[]
B A

string[] sa = new string[10];

object[] oa = sa;
oa[0] = null; // 0k
oa[l] = "Hello"; // Ok
oal[2] = new ArrayList(); // ArrayTypeMismatchException
ArrayTypeMismatchException ArrayList
string[]
struct-type

struct Point

int x, y;

public Point(int x, int y) {
this.x = X;
this.y = y;

pubTlic int X {
get { return x; }
set { x = value; }

public int v {
get { return y; }
set { y = value; }

}

struct Rectangle

Point a, b;

public Rectangle(Point a, Point b) {
this.a = a;
) this.b = b;
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public Point A {
get { return a; }
set { a = value; }

pubTlic Point B {
get { return b; }
set { b = value; }

}

Point p = new Point();
p.X = 100;

p.Y = 100;

Rectangle r = new Rectangle();
r.A = new Point(10, 10);
r.B = p;

p.X p.Y r.A r.B p r

Rectangle r = new Rectangle();

r.A.X = 10;

r.A.Yy = 10;

r.B.x = 100;

r.B.y = 100;

r.A r.B

7.13.2
X 0p=y §7.2.4 X0py
. X X=X0py
[ ]

y X x=(T)(xopy)

X
[ ]
13 ” Xopy X
AO[BO] +=cO A int[] B C
A B C
get
X Op=y x=(T)(xopy)
byte short ushort char
int

Xo0py Xx=y
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set

sbyte

§7.2.6.2

X 0p=y
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byte b = 0;

char ch = '"\0"';

int i = 0;

b += 1; // 0k

b += 1000; // Error, b = 1000 not permitted
b += 1; // Error, b = i not permitted

b += (byte)i; // Ok

ch += 1; // Error, ch = 1 not permitted

ch += (char)1; // Ok

7.13.3
7.14
expression:
conditional -expression
assignment
7.15

constant-expression:

expression
sbyte byte short ushort int uint Tlong ulong

char float double decimal bool string null
. null
o const
o
o
o
. + - ~
° + - * /% << > & | AN & || = = < > <= =>
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unchecked
§7.5.13

. §10.3
. §14.2
e switch case §
e goto case §
. §7.5.10.2
. §

§
int sbyte byte short ushort uint ulong
7.16

bool
bool ean-expression:
expression
if- § while- § do- §
for- § ?:
§
conditional-or-expression
bool operator true
bool operator true
operator true bool

§11.3.2 DBBoO1 operator true
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C# C C++

iteration

try
checked

unchecked
lock

void F(bool b) {
if (b)
int i = 44;
h
if

8.1

(reachable)
(unreachable)

void FQ {
console.writeLine("reachable");
goto Label;
console.writeLine("unreachable");
Label:
console.writeLine("reachable");

}

console.WriteLine
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§
void FO {
const int i = 1;
) if (i == 2) cConsole.writeLine("unreachable");
if ——
console.writeLine i
void FO {
int i = 1;
if (i == 2) Console.WriteLine("reachable");

console.writeLine

void F(int x) {
Console.writeLine("start"); ]
if (x < 0) console.writeLine('"negative");

console.WriteLine

. method F console.WriteLine
° Cconsole.WriteLine
. console.WriteLine if
° if console.writeLine
. switch switch
break
8.2
block:
{ statement-listox }
§
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switch

§
(
[ ]
[ ]
821
§
statement-list:

statement

statement-list statement
[ ]
[ ]
° goto
8.3

empty-statement:

while
bool ProcessMessage() {...}

void ProcessMessages() {
while (ProcessMessage());

1 }H
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void FO {
if (done) goto exit;

exit: ;

8.4

| abel ed-statement:
identifier : statement

identifier ,

goto § goto

int FGnt x) {
if (x >= 0) goto Xx;
X = -X;
X: return x;

goto

8.5

declaration-statement:
|local-variable-declaration ;
|ocal-constant-declaration ;

8.5.1

local-variable-declaration:
type variable-declarators

variable-declarators:
variable-declarator
variable-declarators , variable-declarator
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variable-declarator:

identifier

identifier = variable-initializer
variable-initializer:

expression

array-initializer

void FQO {

int x =1, vy, z = x * 2;
s
void FO {

int x; x = 1;

int y;

int z; z = X 2;

8.5.2

local -constant-declaration:
const type constant-declarators

constant-declarators;
constant-declarator
constant-declarators , constant-declarator

constant-declarator:
identifier = constant-expression
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8.6

expression-statement:
statement-expression ;
statement-expression:
invocati on-expression
obj ect-creation-expression
assignment
post-increment-expression
post-decr ement-expression
pre-increment-expression
pre-decrement-expression

Xy X 1 side effect

8.7

switch

8.7.1if
if
if-statement:

if ( boolean-expression ) embedded-statement
if ( boolean-expression ) embedded-statement else embedded-statement

bool ean-expression:
expression

else if if else If else
if
if (X)) if (y) FQ; else GQ;
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if () {
if (y) {
FO;
}
else {
GQO;
}
if
J §
[ ]
if
) else
if
° else
if if
if
if if
elso if
8.7.2 Switch
switch-statement:
switch ( expression ) switch-block
switch-block:
{ switch-sectionsyy }
switch-sections:
switch-section
switch-sections switch-section
switch-section;
switch-labels statement-list
switch-labels:
switch-label
switch-labels switch-label
switch-label;
case constant-expression
default
switch switch switch
Switch switch switch
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Switch switch switch

ushort int uint Tlong ulong char string

§

sbyte byte short
switch
switch

Sbyte byte short ushort int int Tong ulong

char string

switch
switch switch

switch default
Switch
. switch

° swtich switch

° switch switch case
default default

° switch switch case
default switch

switch
(no fall through)”

switch (i) {

case 0:
Casezero();
break;

case 1:
Caseone();
break;

default:
CaseOthers(Q;
break;

switch switch
switch

switch (i) {
case O:
Casezero();
case 1:
Casezeroorone();
default:
CaseAny();

switch switch
goto case goto default
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switch (i) {
case O:
Casezero();
goto case 1;
case 1:
Casezeroorone();
goto default;
default:
CaseAny();
break;

}

switch switch

switch (i) {
case O:
Casezero();
break;
case 1:
CaseOne();
break;
case 2:
default:
CaseTwo();
break;

}

switch
switch

“ " cC C break
switch switch

no fall through” case2

switch switch

switch (i) {
default:
CaseAny();
break;
case 1:
Casezeroorone();
goto default;
case 0:
Casezero();
goto case 1;

switch break  goto case goto default
while
throw  return
switch

switch (i) {
case O:

while (true) FQ;
case 1:

throw new ArgumentException();

case 2:
return;

switch
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void DoCommand(string command) {
switch (command.ToLower()) {
case "run":
DoRun(Q);
break;
case "save'":
DoSave();
break;
case "quit":
poQuit();
break;
default:
Invalidcommand(command) ;
break;
b
3

case case
switch case

switch null

Switch N
switch

switch

switch

e switch
e Switch switch case

e Switch switch
default

. switch goto case  goto default

switch

e switch switch break

switch

case

e switch switch switch

e switch switch
default

8.8

while
do

for
foreach

switch
switch
case
Switch
§7.5.2.1
switch
switch
default
case switch

154 Confidential Material — Copyright @ Microsoft Corporation 1999-2000. All Rights Reserved.



8.8.1 while

while

while-statement:

Chapter

while ( boolean-expression ) embedded-statement

while
. §
o while
continue while
. while
while break §
while continue §
While while
while
. while break
e while
8.8.2do
do
do-statement:
do embedded-statement while ( boolean-expression ) ;
do
o
J continue do
N do do
do break § do
continue §
do
While while
do
. do break
. do
8.8.3 for
for
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for-statement:
for ( for-initializery, ; for-condition,: ; for-iteratoryy, ) embedded-statement

for-initializer:
local-variable-declaration
statement-expression-list
for-condition:
boolean-expression
for-iterator:
statement-expression-list
statement-expression-list:
statement-expression
statement-expression-list , statement-expression

for §
§
for for

For for §

For for §

For
. for
° for
. for for

continue for
and then another iteration is preformed for
° for for
for break § for
continue §
for
for
e for for
e for for
for

° for break
e for for
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8.8.4 foreach

foreach
Foreach

(collection)

foreach-statement:
foreach ( type identifier in expression ) embedded-statement

foreach type identifier
foreach
ref out
Foreach (collection)
§
C (collection)
e C public signature
GetEnumerator()
e E public signature MoveNext ()
e E current public collection
System.Array §12.1.1 collection System.Array
foreach foreach
foreach
Foreach
. (collection) C
C  reference null NulTReference
° c.GetEnumerator() (enumerator)
(enumerator) e
e reference null NulTReference
° (enumerator) e.MoveNext()
. e.MoveNext()
. e.Current (enumerator) §
. continue
foreach
. e.MoveNext() foreach
foreach break §
foreach continue §
foreach ( foreach )
foreach foreach
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8.9
break
continue
goto
return
throw
jump jump
jump jump jump
try Jump try Jjump
try jump finally
try try finally
try finally try finally
static void FO {
while (true) {
try {
try {
console.writeLine("Before break");
break;
Iy
finally {
console.WriteLine("Innermost finally block");
Iy
finally {
console.wWriteLine("outermost finally block™);
Cconsole.writeLine("After break");
try finally jump
8.9.1 break
break switch while do for foreach
break-statement:
break ;
break switch while do for foreach break
switch while do for foreach
switch while do for foreach break
goto §
Break finally § finally break
break finally
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Break
. break finally try try
finally finally try finally
try finally
. break
break break
8.9.2 continue
continue while do for foreach
continue-statement:
continue ;
continue while do for foreach
continue while do for foreach
while do for foreach break
goto
continue finally § finally
break break finally
continue
. continue finally try try
finally finally try finally
try finally
. continue
continue continue
8.9.3 goto
goto
goto—statement:
goto identifier ;
goto case constant-expresson ;
goto default ;
goto identifier
goto
goto case switch case goto case
switch case §6.1 switch
governing switch goto case case
goto default switch §
default goto default switch switch
goto default default
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goto finally
break
goto
L goto
finally
try finally
° goto
goto
8.9.4 return
return

return-statement:
return €expressiongy

return
set
return
get
finally
return
o return
. return
finally
try finally
° return
return
8.9.5 throw
throw

throw-statement:
throw expressiony ;

throw
System.Exception
null throw
Throw
throw
160

catch

§ finally
finally
finally try
finally try finally
goto
viod
§6.1
return
finally try
finally try finally
return

System.Exception
NullReference

re-throws catch

throw

break

void

try
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o try
try try
o S try S
catch
catch
. S try catch
finally finally
finally
[ )
[ )
8.10 try
try
try
try-statement:
try block catch-clauses
try block finally-clause
try block catch-clauses finally-clause
catch-clauses:

specific-catch-clauses  general-catch-clausey
specific-catch-clauses,: general-catch-clause

specific-catch-clauses:
specific-catch-clause

specific-catch-clauses  specific-catch-clause

specific-catch-clause:

catch ( classtype identifieroy ) block

general-catch-clause:
catch block

finally-clause:
finally block

try

. finally
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catch try

catch finally

Chapter

catch

catch

Try

try

S
catch
catch
catch
finally
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catch
catch
catch
catch
catch
catch
catch {...}

catch (System.Exception) {..

catch
catch
catch

catch throw
catch

break continue goto
break continue goto

Finally return
Try
U try
° try
. try finally
U try
° try
. catch
catch catch
. catch
. catch
. catch
. try finally
[ try
. try

System.Exception System.Exception
catch catch
ref  out
catch
catch catch Try
try catch catch
-}
catch
§
finally finally
finally
finally
try
catch catch
finally
try
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. try finally finally
[ try try
. try catch catch
. try finally finally
. try try

try finally
break continue goto try

finally try try
throw

§
try try
try catch
try finally
try
o try catch

. finally

8.11 checked unchecked
checked unchecked

checked-statement:
checked block

unchecked-statement:
unchecked block

checked block unchecked
bTlock

Checked unchecked checked unchecked

8.12 lock
Tock

|ock-statement:
Tock ( expresson ) embedded-statement

Tock Lock (
§ )

Lock
Jock (Xx)
X X

Confidential Material — Copyright @ Microsoft Corporation 1999-2000. All Rights Reserved. 163



C# LANGUAGE REFERENCE

System.Threading.Monitor.Enter(x);
try {

3
finally {
System.Threading.Monitor.Exit(x);

System.Threading.Mon1itor Enter EXit

System.Type
class cCache

public static void Add(object x) {
lock (typeof(cCache)) {

}
}

public static void Remove(object x) {
lock (typeof(cache)) {

}
}
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9.1

compilation-unit:
using-directives,, namespace-member-declarationsyy

C# C#

File A.cs:
class A {}

File B.cs:
class B {}

9.2
namespace

namespace-declaration:

namespace qualified-identifier namespace-body ;g
qualified-identifier:

identifier

qualified-identifier . identifier

namespace-body:
{ using-directives,; namespace-member-declarations,,: }

public
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@ 9

namespace N1.N2

class A {}
class B {}

namespace N1
namespace N2

class A {}
class B {}

(§3.1)

namespace N1.N2

class A {}

namespace N1.N2

class B {}

N1.N2.A N1.N2.B

9.3

using-directives:
using-directive
using-directives using-directive

using-directive:
using-alias-directive
using-namespace-directive

(§9.3.1)
(§9.3.2)
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9.3.1
using-alias-directive:
using identifier = namespace-or-type-name ;
namespace N1.N2
class A {}
namespace N3
using A = N1.N2.A;
class B: A {}
N3 A N1.N2.A N3.B N1.N2.A
N1.N2 R R.A
namespace N3
using R = N1.N2;
class B: R.A {}
}
namespace N3
class A {}
namespace N3
using A = N1.N2.A; // Error, A already exists
N3 A

namespace N3

using R = N1.N2;
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namespace N3

class B: R.A {}

using R = N1.N2;

namespace N3

class B: R.A {}

namespace N3

class C: R.A {}

using R = N1.N2;

namespace N3

class R {}

class B: R.A {}

R N3.F

N1.N2

namespace N1.N2 {}

namespace N3

using R1
using R2

using R3

N1;
N1.N2;
R1.N2;

namespace N1.N2

class A {}

168

// Error, R unknown

// Error, R has no member A

B R.A

// OK
// OK

// Error, R1 unknown
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namespace N3

using Rl = N1;
using R2 = N1.N2;
class B
N1.N2.A a; // refers to N1.N2.A
R1.N2.A b; // refers to N1.N2.A
) R2.A C; // refers to N1.N2.A

}
N1.N2.A RL.N2.A R2.A

9.3.2
using-namespace-directive:
using namespace-name ;
namespace N1.N2
class A {}
namespace N3
using N1.N2;
class B: A {}
N3 N1.N2
namespace N1.N2
class A {}
namespace N3
using NI1;
class B: N2.A {} // Error, N2 unknown
N1 N1
N2.A N2

namespace N1.N2

class A {}
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class B {}

namespace N3

using N1.N2;
class A {}

N3 A N3.A N1.N2.A

namespace N1

class A {}

namespace N2

class A {}

namespace N3

using NI1;
using N2;
class B: A {} // Error, A is ambiguous
N1 N2 A N3 NI N2 N3 A
A A
namespace N3
using N1;
using N2;
using A = N1.A;
class B: A {} // A means N1.A
9.4
(§9.2) (§9.5)

namespace-member-declarations:
namespace-member-declaration
namespace-member-declarations namespace-member-declaration
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namespace-member -declaration:
namespace-declaration
type-declaration

9.5
(§10.1) (§11) (§13.1)

type-declaration:
class-declaration
struct-declaration
interface-declaration
enum-declaration
delegate-declaration

(§10.2.6)
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10.

10.1
(§9.5)

class-declaration:

attributesy,y class-modifiers,; class identifier class-basey: class-body ;g

(§
(§10.1.1) class
§10.1.3
10.1.1
classmodifiers:
class-modifier
classsmodifiers class-modifier
class-modifier:
new
public
protected
internal
private
abstract
sealed
new
§10.2.2
public protected -dinternal private
(§ )
abstract sealed
10.1.1.1
° new

null
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abstract class A

public abstract void FQ;

abstract class B: A

public void GO {}

class C: B

public override void F() {
// actual implementation of F

A F B G F.B
C F C C
10.1.1.2
sealed
sealed
10.1.2
class-base:
classtype
interface-type-list
classtype , interface-type-list
interface-type-list:
interface-type
interface-type-list , interface-type
10.1.2.1
object §10.2.1
class A {}

class B: A {}
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object
System.valueType
B A object
object
B A A
class A: B {}
class B: C {}
class C: A {}
class A: B.C {}
class B: A

pubTlic class C {}

A
class A
class
B A A

B.C(

B: A {}

sealed class A {}

class B:

10.1.2.2

§13.4

A {}

Chapter

(§ )

System.Array System.Delegate System.Enum

object

// Error, cannot derive from a sealed class
A
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10.1.3

class-body:
{ class-member-declarations,; }

10.2

class-member -declarations:
class-member-declaration
class-member-declarations class-member-declaration

class-member-declaration:
constant-declaration
field-declaration
method-declaration
property-declaration
event-declaration
indexer-declaration
operator-declaration
constructor-declaration
destructor-declaration
static-constructor-declaration
type-declaration

. (§10.3)
. (§10.4)

. (§ )

. (§10.6)
. (§10.7)

. (§10.8)

. (§10.9)

. (§10.10)

. (§10.11)

. (§10.12)

. (§9.5)

(§3.1)
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(§10.2.1)
10.2.1
. C B B A C
A
[ ]
[ ]
[ ]
[ ]
(§ )
[ ]
10.2.2 new
new
§3.5.1.2
ncw
new

new  override
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10.2.3
(§ )
protected internal
10.2.4
Constituent
(§ )
10.2.5
° E.M (§7.5.4) E E
[ ]
[ )
this
static
) E.M (§7.5.4) E E
[ ]
[ )
this (§7.5.7)
class Test
int x;
static int y;
void FO {
X =1; // Ok, same as this.x =1
; y = 1; // Ok, same as Test.y =1
static void GO {
X = 1; // Error, cannot access this.x
y y = 1; // Ok, same as Test.y = 1
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static void Main() {
Test t = new Test();

t.x = 1; // Ok
t.y = 1; // Error, cannot access static member through instance
Test.x = 1; // Error, cannot access instance member through type
; Test.y = 1; // 0ok
b
F (§7.5.2)
G Main
(§7.5.4)
10.2.6
10.3

constant-declaration:
attributes,,; constant-modifiers,; const type constant-declarators ;

constant-modifiers:
constant-modifier
constant-modifiers constant-modifier

constant-modifier:
new
public
protected
internal
private

constant-declarators;
constant-declarator
constant-declarators , constant-declarator

constant-declarator:
identifier = constant-expression

(§ ) new (§10.2.2)
(§10.2.3)
static

“_

@8 )

sbyte byte short ushort 1int uint long ulong char
float double decimal bool string

(§6.1)
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@8 )

case goto case cnum

string new new
string null

readonly (§10.4.2)

class A

X
Il

public const double 1.0, Y =2.0, z = 3.0;

class A

public const double
public const double
public const double

N < X
Inn
WN =

class A

B.Z + 1;
10;

public const int X
public const int Y

class B

A.Y + 1;

public const int Zz

Y Z X 10 11 12.

10.4

field-declaration:

attributes,,, field-modifiers,, type variable-declarators ;
field-modifiers:

field-modifier

field-modifiers field-modifier
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field-modifier:
new
public
protected
internal
private
static
readonly

variable-declarators:
variable-declarator
variable-declarators , variable-declarator

variable-declarator:

identifier

identifier = variable-initializer
variable-initializer:

expression

array-initializer

(§ ) new
(§10.2.3) (§10.4.1) readonly
(§10.4.4)
(§
(§7.5.2)
(§ )
class A

1, v, z = 100;

pubTlic static int X

class A
public static int X = 1;
public static int Y;
public static int z = 100;

104.1

static
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(§10.4.2)

(§7.5.4)

static

(§5)

“_"
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E.M M E M
E
§10.2.5
10.4.2
readonly( )
[ )
[ ]
out ref
out ref
10.4.2.1
const
pubTlic class Color
public static readonly Color Black = new Color(0, 0, 0);
public static readonly Color White = new Color(255, 255, 255);
public static readonly Color Red = new Color(255, 0, 0);
public static readonly Color Green = new Color(0, 255, 0);
public static readonly Color Blue = new Color(0, 0, 255);
private byte red, green, blue;
public color(byte r, byte g, byte b) {
red = r;
green = g;
blue = b;
}
}
Black write Red Green Blue const
10.4.2.2
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namespace Programl

pubTlic class Utils

public static readonly int X = 1;
}

namespace Prog ram?2

class Test

static void Main() { )
Console.WriteLine(Programl.utils.X);

}
}
Programl Program2 Programl.Utils.X
console.WriteLine
X Programl Program2
Console.WriteLine X X Program?2
Program2 Programl
10.4.3
8 )

class Test

static bool b;
int i;

static void Main() {

Test t = new Test();
(I

console.writeLine("b = {0}, i = {1}", b, t.i);

b = False, i =0

104.4

class Test

static double x = Math.sqrt(2.0);
int i = 100;
string s = "Hello";
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static void Main() {
Test t = new Test();
console.writeLine("x = {0}, i = {1}, s = {2}", x, t.i, t.s);

x = 1.414213562373095, i = 100, s = Hello

X I s
§10.4.3
class Test
static int a = b + 1;
static int b = a + 1;
static void Main() {
console.writeLine("a = {0}, b = {1}", a, b);
b
a b
a=1, b =2
a b O(int ) a
b a 1 b a I, b
2
10.4.4.1
§10.12
10.4.4.2
§10.10
this
class A
int x = 1;
inty = x + 1; // Error, reference to instance member of this
y
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10.5

method-declaration:
method-header method-body

method-header:
attributes,y method-modifiersy, return-type member-name ( formal-parameter-listoy: )

method-modifiers;
method-modifier
method-modifiers method-modifier

method-modifier:
new
public
protected
internal
private
static
virtual
override
abstract
extern

return-type:

type
void
member-name:
identifier
interface-type . identifier

method-body:
block

(§ ) new (§10.2.2)
(§10.2.3) static(§10.5.2) virtual(§10.5.3) override (§10.5.4) abstract
(§10.5.5) extern (§10.5.6)

void

(s )
(§10.5.1)

(§
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(§3.4)

10.5.1

formal-parameter-list:
formal-parameter
formal-parameter-list , formal-parameter

formal-parameter:
attributes,,: parameter-modifierq, type identifier

parameter-modifier:

ref
out
params
(§
)
(§7.5.5.1)
(§7.5.2)
[ ]
° ref
° out
. params
§3.4
10.5.1.1
(§6.1)
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10.5.1.2
ref
ref
(§ )
class Test
static void Swap(ref int x, ref int y) {
int temp = x;
X =Y;
y = temp;
}
static void Main() {
int i =1, j = 2;
swap(ref 1, ref j);
console.writeLine("i = {0}, j = {1}", 1, J3);
}
i=2,3j=1
Main Swap X I vy ] 1]
class A
string s;
void F(ref string a, ref string b) {
s = "One";
a = "Two";
b = "Three";
}
void GO {
F(ref s, ref s);
}
G F a b S s a b
S
10.5.1.3
out

out

(§ )

Confidential Material — Copyright @ Microsoft Corporation 1999-2000. All Rights Reserved. 187



C# LANGUAGE REFERENCE

class Test

static void SplitPath(string path, out string dir, out string name) {
int i = path.Length;
while (i > 0) {
char ch = path[i - 1];
if (ch == "\\" || ch =="/" || ch == ":") break;
i--3

by
dir = path.Substring(0, i);
name = path.Substring(i);

static void Main() {
string dir, name;
SplitPath("c:\\Windows\\System\\hello.txt", out dir, out name);
console.wWriteLine(dir);
console.writeLine(name);

b

b

c:\Windows\System\

hello.txt

dir name SplitPath
10.5.1.4
params
int[] int[][]

int[,]
. (§6.1)
. (§6.1)

void F(params int[] values) {
Console.WriteLine("values contains %0 items", values.Length);
foreach (int value in values)
console.writeLine("\t%0", value);
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void GO {
inti=1,3=2, k=3;
F(new int[]1 {i, j, k);

F(i, 3, k)
int[] F G F F
int[] F int
values contains 3 items:
1
2
3

void F(params object[] fparam) {
Console.WriteLine(fparam.Length);

void G(params object[] gparam) {
Console.WriteLine(gparam.Length);

F(gparam);
void HO {
G(@1, 2, 3);
G object[] F
3
3

void F(params object[] fparam) {
console.WriteLine(fparam.Length);

void G(params object[] gparam) {
Console.WriteLine(gparam.Length);
F((object) gparam); // Note: cast to (object)

void HO {
G(1, 2, 3);
cast
3
1
10.5.2
static static

this
virtual abstract override

this  (§7.5.7)
§10.2.5
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10.5.3
virtual virtual
virtual static abstract override
(§10.5.4)
N A
C R R C C
) C N A C C
M §7.5.5.1
° M M
° M M R
R

° R M M
° R M M
° M R

class A

public void F() { console.writeLine("A.F"); }

public virtual void G() { Console.writeLine("A.G"); }
class B: A

new public void F() { Console.writeLine("B.F"); }

public override void G() { Console.writeLine("B.G"); }
class Test

statig void Main() {

B = new BQ);
A a = b;
a.FQ;
b.FO;
a.GQ;
b.GQO;

}

}

A F G B new F

F G
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A.F

B.F

B.G

B.G

a.GcQ B.G A.G B A
class A
public virtual void FQ { Console.writeLine("A.F"); }
class B: A

public override void F() { Console.writeLine("B.F"); }

class C: B

new public virtual void FO { Console.writeLine("C.F"); }

class D: C

public override void F() { Console.writeLine("D.F"); }

class Test
static void Main() {
D d=new DO;
A a = d;
B b =d;
Cc=d;
a.FQ;
b.FQO;
c.FO;
d.FO;
}
}
C D A C ¢
A D C D A
B.F
B.F
D.F
D.F
D D

10.54

override
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abstract

override

192

M

class A

int Xx;

new static virtual

true

(§7.5.8)

public virtual void PrintFields() {
console.writeLine("x = {0}", x);

3

class B: A

int y;

public override void PrintFields() {
base.PrintFields();
console.writeLine("y = {0}", y);

}

base.PrintFields()

B

override

class A

A PrintFields
B ((A)this).PrintFields()
PrintFields A

public virtual void FQ {}

class B: A

public virtual void FQ) {} // warning, hiding inherited FQ

F

override
new

A F B F A
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class A

pubTlic virtual void FQ {}

class B: A
{

new private void FO {} // Hides A.F within B
class C: B

public override void FOO {} // 0Ok, overrides A.F

B F A F B F B
C C F A F

10.5.5

abstract

(§10.1.1.1)

static virtual

public abstract class Shape

public abstract void Paint(Graphics g, Rectangle r);

public class Ellipse: Shape

public override void Paint(Graphics g, Rectangle r) {
g.drawellipse(r);

}

public class Box: Shape

public override void Paint(Graphics g, Rectangle r) {
g.drawRect(r);

Shape Paint
ETTipse Box Shape
Paint

(§7.5.8)
class A

public abstract void FQ;
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class B: A

public override void FQ) {

base.F(Q); // Error, base.F is abstract
}
base.FQ)
class A
public virtual void F(Q) {
console.writeLine("A.F");
}

abstract class B: A

public abstract override void FQ;

class C: B

public override void F() {
Console.WriteLine("C.F");

10.5.6

external

extern D11Import (§19.6) DLL

abstract D11Import
static

extern D11Import
class Path

[D11Import("kernel32", setLastError=true)] ) )
static extern bool CreateDirectory(string name, SecurityAttributes sa);

[D11Import("kernel32", setLastError=true)]
static extern bool RemoveDirectory(string name);

[D11Import("kernel32", setLastError=true)] ] ) )
static extern int GetCurrentDirectory(int bufSize, StringBuilder buf);

[D11Import("kernel32", setLastError=true)].
static extern bool SetCurrentDirectory(string name);
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10.5.7

8 )

void (§ )
void

void return
return
throw

class A

public int FO {3} // Error, return value required
pubTic int G() {

return 1;
pubTlic int H(bool b) {
if (b) {
return 1;

else {
return O;

return

10.5.8
§7.4.2

10.6

property-declaration:
attributes,,y property-modifiers,, type member-name { accessor-declarations }
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property-modifiers:
property-modifier
property-modifiers property-modifier

property-modifier:
new
public
protected
internal
private
static
virtual
override
abstract

member -name;
identifier
interface-type . identifier

(§ ) new (§10.2.2)
(§10.2.3) static (§10.6.1), virtual (§10.6.2), override (§10.6.3) abstract (§10.6.4)

(8
)
(s )
“r (§10.6.5)

ref  out

10.6.1

static static

this
virtual abstract override
this(§7.5.7)
E.M M E M
E
§10.2.5
10.6.2
virtual virtual
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virtual static abstract override
(§10.6.3)
R P
° R P P
° R P P
° P R
10.6.3
override
new, static, virtual
C P
C
P
C
true
[ ]
[ ]
[ ]
[ ]
(§7.5.8)
class A

int pvalue = 1;

pubTlic virtual int P {
get { return pvalue; }
set { pvalue = value; }
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class B: A

pubTlic override int P {
get { return base.P; }
set { base.P = value; }

3
B base.P A P get  set
B ((A)this).p
P A
override §10.5.4
10.6.4
abstract
(§10.1.1.1)
static virtual
(§7.5.8)
class A
public abstract int P { get; set; }
class B: A
pubTlic override int P {
get { return base.P; } // Error, base.P is abstract
set { base.P = value; } // Error, base.P is abstract
h
base.P
10.6.5

accessor-declarations:
get-accessor-declaration  set-accessor-declar ati ongy
set-accessor-declaration  get-accessor-declar ationgy

get-accessor-declaration:
get accessor-body

set-accessor -declaration:
set accessor-body

198
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accessor-body:
block
get set get
set
get
get (§7.1.1) get
§10.5.7 get return
get return throw
get
set void set
value (§
set set §10.5.7 void
set return
set value set
get  set
L get set
. get
. set
Microsoft .NET T X
T get_XQ;
void set_X(T value);
Microsoft .NET
public class Button: Control
private string caption;
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public string Caption {
get { _
return caption;

set {
if (caption != value) {
caption = value;
Repaint();
}

}

public override void Paint(Graphics g, Rectangle r) {
// Painting code goes here

}
Button Caption Caption get caption
set
repaint get set
Button Caption
Button okButton = new Button();
okButton.Caption = "OK"; // Invokes set accessor
string s = okButton.Caption; // Invokes get accessor
set get
get  set
class A
private string name;
public string Name { // Error, duplicate member name
get { return name; }
public string Name { // Error, duplicate member name
set { name = value; }
}
class A
public int P {
set {...}
}
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class B: A

new public int P {

get {
b
B P A P
B b=new BQ;
b.Pp = 1; // Error, B.P is read-only
((A)b).Pp = 1; // ok, reference to A.P
b.p B P A P

class Label
private int x, y;
private string caption;

public Label(int x, int y, string caption) {
this.x = Xx;
this.y = vy;
this.caption = caption;

pubTlic int X {
get { return x; }

pubTlic int Y {
get { return y; }

public Point Location {
get { return new Point(x, y); }

public string Caption {
get { return caption; }

Label int X Yy X Y
Point label Point

class Label

private Point Tocation;
private string caption;

public Label(int x, int y, string caption) {
this.location = new Point(x, Y);
this.caption = caption;

public int X {
get { return location.x; }

public int v {
get { return location.y; }
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public Point Location {
get { return location; }

public string Caption {
get { return caption; }

3
X Yy public readonly Label
inlining
get get
class Counter
private int next;
public int Next {
get { return next++; }
3
Next
get “ ” get get

get

using System.IO;
public class Console

private static TextReader reader;
private static Textwriter writer;
private static Textwriter error;

public static TextReader In {
get {
if (reader == null) {
reader = new StreamReader(File.OpenStandardinput());

return reader;

}
pubTlic static Textwriter out {
get {
if (writer == null) { ) )
writer = new Streamwriter(File.OpenStandardoutput());
return writer;
b
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public static Textwriter Error {
get {
if (error == null) {
error = new Streamwriter(File.OpenStandarderror());

return error;

}
}

console In Out Error
console Out

console.out.writeLine("Hello world"™);

TextwWriter In Error

10.7

event-declaration:
event-field-declaration
event-property-declaration

event-field-declaration:
attributes,,y event-modifiers, event type variable-declarators ;

event-property-declaration:
attributes,y event-modifiers,x event type member-name { accessor-declarations 3}

event-modifiers:

event-modifier

event-modifiers event-modifier
event-modifier:

new

public

protected

internal

private

static

(§ ) new (§10.2.2) (§10.2.3)
(§10.2.5)

(§15) (§

(§10.4)

readonly
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(§10.6) get set

virtual override abstract

(§ )

public delegate void EventHandler(object sender, Event e);
public class Button: Control

public event EventHandler Click;

protected void onClick(Event e) {
if (Click != null) click(this, e);

public void Reset() {
Click = null;

}
Button Click
Button OnClick “ " Click

Button Click += -=

b.Click += new EventHandler(...);

Click
b.Cclick -= new EventHandler(...);
Click
X+=y X-=Y X X
void X
Button

public class LoginDialog: Form

Button OkButton;
Button CancelButton;

public LoginDialog() {
OkButton = new Button(...);
okButton.Click += new EventHandler(okButtonClick);
CancelButton = new Button(...);
CancelButton.Click += new EventHandler(CancelButtonClick);
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void okButtonClick(object sender, Event e) {
// Handle OkButton.Click event

void CancelButtonClick(object sender, Event e) {
// Handle CancelButton.Click event

LoginDialog Button Click

Button

class Control: Component

// Unique keys for events

static readonly object mouseDownEventkKey = new object();
static readonly object mouseUpEventKey = new object();

// Return event handler associated with key

protected Delegate GetEventHandler(object key) {...}

// Set event handler associated with key

protected void SetEventHandler(object key, Delegate handler) {...}
// MouseDown event property

public event MouseEventHandler MouseDown {
get {
return (MouseEventHandler)GetEventHandler(mouseDownEventKey);

set {
SetEventHandler (mouseDownEventKey, value);

}
// MouseUp event property

public event MouseEventHandler MouseUp {
get {
return (MouseEventHandler)GetEventHandler(mouseUpEventKey) ;

set {
SetEventHandler (mouseUpEventKey, value);
b
3
control SetEventHandler key
GetEventHandler key key
Microsoft .NET T X

void add_X(T handler);
void remove_X(T handler);
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Microsoft .NET

C add_X remove_xX
class Button

public event EventHandler Click;

class Button

private EventHandler Click;

public void add_Click(EventHandler handler) {
Click += handler;

public void remove_click(EventHandler handler) {
Click -= handler;

add_X remove_X C
add_X remove_X

10.8

indexer-declaration:
attributesy, indexer-modifiers,; indexer-declarator { accessor-declarations }

indexer-modifiers:
indexer-modifier
indexer-modifiers indexer-modifier

indexer-modifier:
new
public
protected
internal
private
virtual
override
abstract

indexer-declarator:
type this [ formal-index-parameter-list ]
type interface-type . this [ formal-index-parameter-list ]

formal -index-parameter-list:
formal -index-parameter
formal-index-parameter-list , formal-index-parameter

formal -index-parameter:
attributes,,: type identifier
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(§ ) new (§10.2.2)
(§10.2.3)  virtual (§10.8.2) override(§10.8.3) abstract (§10.8.4)

this (13 . 29
this
(§10.5.1)
ref out
(§
)
“{” 66}”
ref out
(§3.4)
[ ]
. (§7.5.2) (§7.5.4)
(§7.5.6.2)
[ ]
° get get
° set value set
value
[ ]
§10.6.5
Microsoft .NET P T runtime, when a class

declares an indexer of type T with a formal parameter list P, it isan error for the same class to also declare a method with
one of the following signatures:

T get_Item(P);
void set_Item(P, T value);

Microsoft .NET C

BitArray
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class BitArray

int[] bits;
int length;

public BitArray(int length) {
if (Tength < 0) throw new ArgumentException();
bits = new int[((Tength - 1) >> 5) + 1];
this.length = length;

public int Length {
get { return length; }

public bool this[int index] {
get {
if (index < 0 || index >= Tength) {
throw new IndexOutOfRangeException();

}
return (bits[index >> 5] & 1 << index) != 0;
set {
if (index < 0 || index >= Tength) {
throw new IndexOutOfRangeException();

}
if (value) {

bits[index >> 5] |= 1 << index;
else {
bits[index >> 5] &= ~(1 << index);
b
3
b
BitArray booT[] ( )
boo1[]
countPrimes BitArray “ " 1

class CountPrimes

static int Count(int max) {
BitArray flags = new BitArray(max + 1);
int count = 1;
for (int i = 2; i <= max; i++) {
if (1 flags[i]) {
for (int j =1 * 2; j <= max; j += i) flags[j] = true;
count++;

}

return count;

static void Main(string[] args) {
int max = int.Parse(args[0]);
int count = Count(max);
Cconsole.writeLine("Found {0} primes between 1 and {1}", count, max);

b
BitArray bool[]
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10.8.1
§7.4.2
10.8.2
virtual
virtual abstract
The I
10.8.3
override
new  virtual
C
C C
C
[ ]
[ ]
[ ]
[ ]
(§7.5.8)
class A
pubTlic virtual int this[int index] {
get { return index; }
}

class B: A

pubTlic override int this[int index] {
get { return base[index] + 1; }
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B base[index] A get
B ((A)this) [index] B
A
override
§10.5.4
10.8.4
abstract
(§10.1.1.1)
virtual
(§7.5.8)
class A

public abstract int this[int index] { get; }

class B: A

public override int this[int index] {
get { return base[index] + 1; } // Error, base[index] is abstract

base.P

10.9

oper ator-declaration:
attributes,,y operator-modifiers operator-declarator block

operator-modifiers:
public static
static public

operator-declarator:
unary-oper ator-declarator
binary-operator-declarator
conversion-oper ator-declarator

unary-operator-declarator:
type operator overloadable-unary-operator ( type identifier )

overloadable-unary-operator: one of
+ - ! ~ ++ --  true false
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binary-operator-declarator:
type operator overloadable-binary-operator ( type identifier , type identifier )

overloadable-binary-operator: one of
+ - * / % & | A << >> == I= > < >= <=

conversion-oper ator-declarator:
implicit operator type ( type identifier )
explicit operator type ( type identifier )

(§10.9.1) (§10.9.2) (§10.9.3)
. public static
° ref out
[ ]
J (§ )
new
§10.5.7
§
§
10.9.1
T
s +, -, !> ~ T
L4 ++ - T T
° true false T bool
(+, -, !, ~, ++, --, true, false)
true false
true false §
10.9.2
(+, =% /%, & |, A <<, >>, ==, I=,>, <, >= or <=)
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. > <
° >= <=
10.9.3
8 )
implicit
§6.1
explicit
§
S T
e S T
. S T
e S T object
o T S S T
C C int int C int
bool
object object object
The
signature of a conversion operator consists of the source type and the target type. (Note that this is the only form
of member for which the return type participates in the signature.) implicit
explicit
implicit explicit
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?ub1ic struct Digit

byte value;

public Digit(byte value) {
if (value < 0 || value > 9) throw new ArgumentException();
this.value = value;

public static implicit operator byte(bigit d) {
return d.value;

public static explicit operator Digit(byte b) {
return new Digit(b);

}

Digit byte byte
Digit byte

10.10

constructor-declaration:
attributes,,: constructor-modifiers,, constructor-declarator block

constructor-modifiers:
constructor-modifier
constructor-modifiers constructor-modifier

constructor-modifier:
public
protected
internal
private

constructor-declarator:
identifier ( formal-parameter-listy, ) constructor-initializer oy

constructor-initializer:
base ( argument-listyy )
this ( argument-listyy )

($ )
(§10.2.3)

§ )
(§3.4) (§7.4.2)

(§

§10.10.1
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void
(§10.5.7)
(§10.10.4)
(§7.5.10.1)
10.10.1
object
. base(...)
§7.4.2
. this(...)
§7.4.2
base()
c¢...) {...}

c(...): base() {...}

class A

public A(int x, int y) {}

class B: A

pubTlic B(int x, int y): base(x + vy, x - y) {}

10.10.2
base(...)

10.10.3
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using System.Collections;
class A

int x =1, y = -1, count;

pubTic AQ {
count = 0;

public A(int n) {
count = n;

}

class B: A

double sqrt2 = Math.sqrt(2.0);
ArrayList items = new ArrayList(100);
int max;

public B(): this(100) {
items.Add("default");

pubTlic B(int n): base(n - 1) {

max = n;

base this

using System.Collections;
class A

int x, y, count;

public AQ {
X = 1; // Variable initializer
= -1; // Variable initializer

y
object(); // Invoke object() constructor
count = 0;
3
public A(int n) {
x = 1; // variable initializer
y = -1; // Variable initializer
object(); // Invoke object() constructor
count = n;
3
3
class B: A

double sqrt2;
ArraylList items;
int max;

public B(): this(100) {
B(100); // Invoke B(int) constructor
items.Add("default");
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public B(int n): base(n - 1) {

sqrt2 = Math.sqrt(2.0); // Vvariable initializer
items = new ArrayList(100); // variable initializer
A(n - 1); // Invoke A(int) constructor
max = n;
ks
3
class A
public AQ {
PrintFields(Q);
public virtual void PrintFields() {}
class B: A
int x = 1;
int y;
public B(Q) {
y = -1;
b
public override void PrintFields() {
Console.writeLine("x = {0}, y = {1}", x, y);
3
new B() B
x=1, y=20
X 1 y 0 int
y
10.10.4

public c(): base() {}
C

class Message

object sender;
string text;

class Message

object sender;
string text;

public Message(): base() {}
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10.10.5

public class Trig

private Trig() {3} // Prevent instantiation
pubTlic const double PI = 3.14159265358979323846;

public static double Sin(double x) {...}
public static double Cos(double x) {...}
public static double Tan(double x) {...}

Trig

10.10.6
this(...)
class Text
pubTic Text(): this(0, 0, null) {3}
public Text(int x, int y): this(x, y, null) {}

public Text(int x, int y, string s) {
// Actual constructor implementation

3
this(...)
Text tl = new Text(Q); // Same as Text(0, 0, null)
Text t2 = new Text(5, 10); // Same as Text(5, 10, null)
Text t3 = new Text(5, 20, "Hello™);
10.11
destructor-declaration:
attributes,y ~ identifier ( ) block
(§ )
void

(§10.5.7)
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10.12

static-constructor-declaration:
attributes,y static identifier ( ) block

@8 )

void
(§10.5.7)
[ )
[ )
[ ]
[ )
%1ass Test
static void Main() {
A.FQO;
B.FO;
}
class A
static AQ {
console.writeLine("Init A");
pubTlic static void F() {
console.writeLine("A.F");
}
class B
static B {
console.writeLine("Init B");
pubTlic static void F() {
console.writeLine("B.F");
}
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Init A
A.F
Init B
B.F

Init B
Init A
A.F
B.F

class Test

static void Main() {
console.writeLine("1");

B.GQ);
console.writeLine("2");

}

class A

static AQ { ) )
console.writeLine("Init A");

}

class B: A

static BQ) { ) )
console.writeLine("Init B");

public static void G() {
console.writeLine("B.G");

Init A
Init B
B.G

10.12.1

class A

pubTlic static int X B.Y + 1;

class B

public static int Y = A.X + 1;
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static void Main() {
console.writeLine("x = {0}, Yy = {1}", A.X, B.Y);
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11.

11.1
struct-declaration:
attributesy,  struct-modifiers,, struct identifier struct-interfaces,, struct-body ;o
11.1.1
struct-modifiers;
struct-modifier
struct-modifiers struct-modifier
struct-modifier:
new
public
protected
internal
private
11.1.2
struct-interfaces:
interface-type-list
11.1.3
struct-body:
{ struct-member-declarations,: 3}
11.2
struct-member-declarations:
struct-member-declaration
struct-member-declarations struct-member-declaration
struct-member-declaration:
class-member-declaration
11.3
11.3.1

DBINnt int
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222

public struct DBInt
{

// The Null member represents an unknown DBInt value.
public static readonly DBInt Null = new DBInt();

// When the defined field is true, this DBInt represents a known value
// which is stored in the value field. When the defined field is false,
// this DBInt represents an unknown value, and the value field 1is 0.

int value;
bool defined;

// Private constructor. Creates a DBInt with a known value.

DBInt(int value) {
this.value = value;
this.defined = true;

// The IsNull property is true if this DBInt represents an unknown value.
public bool IsNull { get { return !defined; } }

// The value property is the known value of this DBInt, or 0 if this
// DBInt represents an unknown value.

public int value { get { return value; } }
// Implicit conversion from int to DBInt.

public static impTlicit operator DBInt(int x) {
return new DBInt(x);

// Explicit conversion from DBInt to int. Throws an exception if the
// given DBInt represents an unknown value.

public static explicit operator int(DBInt x) { )
if (!x.defined) throw new InvalidoperationException();
return x.value;

public static DBInt operator +(DBInt x) {
return x;

public static DBInt operator -(DBInt x) {
return x.defined? new DBInt(-x.value): Null;

public static DBInt operator +(DBInt x, DBInt y) {
return x.defined && y.defined? new DBInt(x.value + y.value): Null;

public static DBInt operator -(DBInt x, DBInt y) {
return x.defined && y.defined? new DBInt(x.value - y.value): Null;

public static DBInt operator *(DBInt x, DBInt y) {
return x.defined && y.defined? new DBInt(x.value * y.value): Null;

public static DBInt operator /(DBInt x, DBInt y) {
return x.defined && y.defined? new DBInt(x.value / y.value): Null;

public static DBInt operator %(DBInt x, DBInt y) {
return x.defined && y.defined? new DBInt(x.value % y.value): Null;
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pubTlic static DBBool operator ==(DBInt x, DBInt y) {
return x.defined && y.defined?
new DBBool(x.value == y.value): DBBool.Null;

public static DBBool operator !=(DBInt x, DBInt y) {
return x.defined && y.defined?
new DBBool(x.value != y.value): DBBool.Null;

}

public static DBBool operator >(DBInt X, DBInt y) {
return x.defined && y.defined?
new DBBool(x.value > y.value): DBBool.Null;

}

pubTlic static DBBool operator <(DBInt x, DBInt y) {
return x.defined && y.defined?
new DBBool(x.value < y.value): DBBool.Null;

}

public static DBBool operator >=(DBInt x, DBInt y) {
return x.defined && y.defined?
new DBBool(x.value >= y.value): DBBool.Null;

}

public static DBBool operator <=(DBInt x, DBInt y) {
return x.defined && y.defined?
new DBBool(x.value <= y.value): DBBool.NulT;

b
}
11.3.2
DBBoO1 DBBoo1.True,
DBBool.False, DBBool.Null NuTl

pubTlic struct DBBool

// The three possible DBBool values.

public static readonly DBBool Null = new DBBoo1(0);
public static readonly DBBool False = new DBBool(-1);
pubTlic static readonly DBBool True = new DBBool(1);

// Private field that stores -1, 0, 1 for False, Null, True.
int value;
// Private constructor. The value parameter must be -1, 0, or 1.

DBBool(int value) {
this.value = value;

// Properties to examine the value of a DBBool. Return true if this
// DBBool has the given value, false otherwise.

public bool IsNull { get { return value == 0; } }
pubTlic bool IsFalse { get { return value < 0; } }
public bool IsTrue { get { return value > 0; } }

// Implicit conversion from bool to DBBool. Maps true to DBBool.True and
// false to DBBool.False.

public static implicit operator DBBool(bool x) {
return x? True: False;
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// Explicit conversion from DBBool to bool. Throws an_exception if the
// given DBBool is Null, otherwise returns true or false.

pubTlic static explicit operator bool(DBBool x) {
if (x.value == 0) throw new InvalidOperationException();
return x.value > 0;

// Equality operator. Returns Null if either operand is Null, otherwise
// returns True or False.

public static DBBool operator ==(DBBool x, DBBool y) {
if (x.value == || y.value == 0) return Null;
return x.value == y.value? True: False;

// Inequality operator. Returns Null if either operand is Null, otherwise
// returns True or False.

public static DBBool operator !=(DBBool x, DBBool y) {
if (x.value == || y.value == 0) return Null;
return x.value != y.value? True: False;

// Logical negation operator. Returns True if the operand is False, Null
// if the operand is Null, or False if the operand 1is True.

public static DBBool operator !(DBBool x) {
return new DBBool(-x.value);

// Logical AND operator. Returns False if_either operand is False,
// otherwise Null if either operand is Null, otherwise True.

public static DBBool operator &(DBBool x, DBBool y) {
return new DBBool(x.value < y.value? x.value: y.value);

// Logical OR operator. Returns True if either operand is True, otherwise
// Null if either operand is Null, otherwise False.

public static DBBool operator |(DBBool x, DBBool y) {
return new DBBool(x.value > y.value? x.value: y.value);

// Definitely true operator. Returns true if the operand is True, false
// otherwise.

pubTlic static bool operator true(bBBool x) {
return x.value > 0;

// Definitely false operator. Returns true if the operand is False, false
// otherwise.

public static bool operator false(bDBBool x) {
return x.value < 0;
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12.

12.1

array-type:
non-array-type rank-specifiers

non-array-type:
type

rank-specifiers:
rank-specifier
rank-specifiers rank-specifier

rank-specifier:
[ dim-separatorsy, ]

dim-separators:

dim-separators ,

[T

) T[R] R T
o TLR][R1]...[Rn] R T[R1]...[Ry]

int[1[,,1[,] int

null
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12.1.1 system.Array

System.Array System.Array
(§ ) System.Array (§
) System.Array
System.Array null
12.2
(§7.5.10.2)
(§12.6)

System.Array

(§ )
12.3
AlI1, Iz, ..., Ix] (§7.5.6.1) , A
Ix 1nt
foreach § )
12.4
System.Array
12.5
A B A B (§ )
($ ) A[R] B[R] R
A[R] B[R]
B A
(§ )
class Test

static void Fill(object[] array, int index, int count, object value) {
for (int i = index; i < index + count; 1i++) array[i1] = value;

}

226 Confidential Material — Copyright @ Microsoft Corporation 1999-2000. All Rights Reserved.



Chapter

static void Main() {
string[] strings = new string[100];
Fill(strings, 0, 100, "undefined");
Fill(strings, 0, 10, null);
Fill(strings, 90, 10, 0);

}
Fill array[i] value null
array Main Fill
array[il] ArrayTypeMismatchException
int string

int[] object[]

12.6
(§10.4) (§10.4) (§7.5.10.2)

array-initializer:
{ variable-initializer-listo: }
{ variable-initializer-list , }

variable-initializer-list:

variable-initializer

variable-initializer-list , variable-initializer
variable-initializer:

expression

array-initializer

int[] a = {0, 2, 4, 6, 8};

int[] a new int[] {0, 2, 4, 6, 8}

5 dint[]

a[0] = 0; a[l] = 2; a[2] = 4; a[3] = 6; a[4] = 8;

int[,] b = {{0, 1}, {2, 3}, {4, 5}, {6, 7}, {8, 9}};
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int[,] b = new int[5, 2];

b[0, 0] = 0; b[0, 1] = 1;

b[1l, 0] = 2; b[1, 1] = 3;

b[2, 0] = 4; b[2, 1] = 5;

b[3, 0] = 6; b[3, 1] = 7;

b[4, 0] = 8; b[4, 1] = 9;

int i = 3;

int[] x = new int[3] {0, 1, 2}; // OK

int[] y = new int[i] {0, 1, 2}; // Error, i not a constant

int[] z = new int[3] {0, 1, 2, 3}; // Error, length/initializer mismatch
y z
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13.

13.1
(§9.5)

interface-declaration:
attributesy, interface-modifiers,; interface identifier interface-base,, interface-body ;g

8 )
(§13.1.1) interface

(§13.1.2) (§13.1.3)

13.11

interface-modifiers;
interface-modifier
interface-modifiers interface-modifier

interface-modifier:
new
public
protected
internal
private

new
§10.2.2

public protected, internal private

@ )

13.1.2

interface-base:
interface-type-list
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(§ )

interface IControl

void Paint();

nterface ITextBox: IControl

void SetText(string text);

3
.i
{
b
interface IListBox: IControl
{

void SetItems(string[] items);
b
interface IComboBox: ITextBox, IListBox {}
IComboBox IControl, ITextBox, IlistBox

IComboBoOX Paint
SetText SetItems

13.1.3

interface-body:
{ interface-member-declarations, }

13.2

interface-member-declar ations:
interface-member-declaration
interface-member-declarations interface-member-declaration

i nterface-member-declaration:
i nterface-method-declaration
interface-property-declaration
interface-event-declaration
interface-indexer-declaration

abstract, public, protected, internal, private, virtual, override, static
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public delegate void StringListEvent(IStringList sender);
pubTlic interface IStringList

void Add(string s);

int Count { get; }

event StringListEvent Changed;
string this[int index] { get; set; }

(§3.1)

. (§3.4)

new §3.5.1.2

new
new

13.2.1
i nterface-method-declaration

interface-method-declaration:
attributes,: newqy return-type identifier ( formal-parameter-listoy: ) ;

attributes return-type identifier
formal-parameter-lis t (§ )

13.2.2
interface-property-declarations

interface-property-declaration:
attributes,y newqy type identifier { interface-accessors }

interface-accessors:
get
set ;
get ; set ;
set ; get ;
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attributes type , identifier
(§10.6)
(§10.6.5)

13.2.3
interface-event-declarations

i nterface-event-declaration:
attributes,y newqy event type identifier ;

attributes type identifier (§10.7)

13.2.4
interface-indexer-declarations

interface-indexer-declaration:
attributes,: newqy type this [ formal-index-parameter-list 1 { interface-accessors }

attributes type , formal-parameter-list
(§10.8)
(§10.6.5)
13.2.5
I.M I[A] (§7.5.4) (§7.5.6.2) I
M A
(§7.3)
(§7.5.5.1) (§7.5.6.2)

interface IList

int count { get; set; }

interface ICounter

void Count(int i);

interface IListCounter: IList, ICounter {}
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class C
void Test(IListCounter x) { _ _

X.Count(1); // Error, Count is ambiguous
x.Count = 1; // Error, Count is ambiguous
((IList)x).Count = 1; // 0Ok, invokes IList.Count.set
((ICcounter)x) .count(l); // Ok, invokes ICounter.Count

b

Count in IListCounter (§7.3)
X

interface IInteger

void Add(int 1);

interface IDouble

void Add(double d);

interface INumber: IInteger, IDouble {}

class C
void Test(INumber n) {

n.Add(1); // Error, both Add methods are applicable
n.Add(1.0); // 0k, only IDouble.Add 1is applicable
((IInteger)n).Add(1); // Ok, only IInteger.Add is a candidate
((IDouble)n) .Add(1); // Ok, only IDouble.Add is a candidate

b

n.Add(1) (§7.5.5.1)
n.Add(1.0) IDouble.Add

interface IBase

void F(int 1);

}
interface ILeft: IBase
{
new void F(int 1i);
}
interface IRight: IBase
{
) void GQ);

interface IDerived: ILeft, IRight {}
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class A

void Test(IDerived d) {

d.F(1); // Invokes ILeft.F
((IBase)d) .F(1); // Invokes IBase.F
((TLeft)d).F(1); // Invokes ILeft.F
((IRight)d) .F(1); // Invokes IBase.F
}
IBase.F ILeft.F d.F(1) ILeft.F IBase.F
Iright
IDerived 1ILeft 1IBase IBase.F IDerived
IRight 1IBase
13.3
fully qualified name
interface IControl
void Paint(Q;
interface ITextBox: IControl
void SetText(string text);
Paint IControl.Paint SetText ITextBox.SetText
ITextBox.Paint Paint
hamespace System
public interface ICloneable
object Clone();
}
Clone System.ICloneable.Clone
13.4

interface ICloneable

object Clone();
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interface IComparable
int CompareTo(object other);

class ListEntry: ICloneable, IComparable

public object Clone() {...}
public int CompareTo(object other) {...}

interface IControl

void Paint();

interface ITextBox: IControl

void SetText(string text);

class TextBox: ITextBox

public void Paint() {...}
public void SetText(string text) {...}

TextBox IControl ItextBox
13.4.1
implementations
interface ICloneable

object Clone();

interface IComparable

int CompareTo(object other);

class ListEntry: ICloneable, IComparable

object ICloneable.Clone() {...}

int IComparable.CompareTo(object other) {...

ICloneable.Clone 1IComparable.CompareTo

override, static
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class Shape: ICloneable

object ICloneable.Clone() {...}

) int IComparable.CompareTo(object other) {...}

IComparable.CompareTo IComparable Shape
ICToneable

class Shape: ICloneable

object ICloneable.Clone() {...}

%1ass ETllipse: Shape
object ICloneable.Clone() {...}

ETlTlipse ICloneable.Clone ICToneable Ellipse

interface IControl

void Paint();

interface ITextBox: IControl

void SetText(string text);

class TextBox: ITextBox

void IControl.Paint() {...}
void ITextBox.SetText(string text) {...}

Paint IControl.Paint
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13.4.2
C C
I.M S C C
I | M
° S I M I.M
° S M I.M
C
A B
e A B A B
e A B A B A B
A
e A B A B
e A B A B A B
A

interface ICloneable

object Clone();

class C: ICloneable

object ICloneable.Clone() {...}
public object Clone() {}

C ICloneable.Clone ICloneable Clone

interface IControl

void Paint();
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interface IForm

void Paint();

class Page: IControl, IForm

public void Paint() {...}

IControl IForm Paint Page Paint

interface IBase

int P { get; }

interface IDerived: IBase

new int PQ;

class C: IDerived

¢ int IBase.P { get {...} }

) int IDerived.P() {...}

class C: IDerived
public int P { get {...} }
int IDerived.P() {...}
class C: IDerived

int IBase.P { get {...} }
pubTlic int P() {...}

interface IControl

void Paint();

nterface ITextBox: IControl

void SetText(string text);

I N s T TR T

interface IListBox: IControl

void SetItems(string[] items);

Jass ComboBox: IControl, ITextBox, IListBox

Y e R A )

void IControl.pPaint() {...}
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void ITextBox.SetText(string text) {...}
void IListBox.SetItems(string[] items) {...}

IControl IControl ITextBox
IControl IListBox ITextBox IListBox
Icontrol ComboBoXx IControl, ITextBox,

ITistBox

interface Interfacel

void FQ);

class Classl

pubTic void FQ {3}
public void Q) {3}

class Class2: classl, Interfacel

new public void GQ {}
Classl F Class2 1Interfacel

13.4.3

interface IControl

void Paint();

class cControl: IControl

public void Paint() {...}

class TextBox: Control

new public void Paint() {...}

TextBox Paint Control Paint control.Paint
IControl.Paint Paint
control c new control();

TextBox_t = new TextBox();
IControl 1ic = c;
IControl it = t;

c.Paint(Q); // invokes control.Paint();
t.Paint(); // invokes TextBox.Paint();
ic.Paint(Q); // invokes Control.Paint();
it.Paint(Q); // invokes control.Paint();
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interface IControl

void Paint();

class Control: IControl

public virtual void Paint() {...}

class TextBox: Control

public override void Paint() {...}

control c
TextBox t
IControl ic
IControl it

new control();
new TextBox();
C;
t;

c.Paint(Q); // invokes cControl.Paint();
t.Paint(Q); // invokes TextBox.Paint();
ic.Paint(Q; // invokes control.Paint();
it.Paint(Q); // invokes TextBox.Paint();

interface IControl

void Paint(Q;

class Control: IControl

void IControl.Paint() { PaintControl(); }
protected virtual void PaintControl() {...}

class TextBox: cControl

protected override void PaintControl() {...}

control PaintControl IControl.Paint

13.4.4

interface IControl

void Paint();
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class cControl: IControl

void IControl.pPaint() {...}

class MyControl: Control, IControl

public void Paint() {}

Control 1IControl.Paint Control.IControl.Paint MyControl
IControl.Paint MyControl.Paint

interface IMethods

void FQ);
void GQ);
void HQ);
; void IQ);

class Base: IMethods

void IMethods.F(Q)
void IMethods.G()
public void HO {
public void 1() {

{}
{3
}
}
}
class Derived: Base, IMethods
public void FQ {}
void IMethods.H() {}

Derived IMethods Derived.F, Base.IMethods.G,
Derived.IMethods.H, Base.I

interface IBase

void FQ;

interface IDerived: IBase

void GQ);

class C: IDerived
void IBase.F() {...}
void IDerived.G(Q) {...}
class D: C, IDerived

public void FO {...}
public void Q) {...}
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IDerived IBase, IBase.F D.F

13.4.5

interface IMethods

void FQ;
void GQ);

abstract class C: IMethods

public abstract void FQ);
public abstract void GQ;

IMethods F G C

interface IMethods

void FQ);
void GQ);

abstract class C: IMethods

void IMethods.F() { FFQ; }
void IMethods.G() { GGQ; }
protected abstract void FF(Q);
protected abstract void GG(Q);

C FF GG IMethods
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14.

enum type

using System;
enum Color

Red,
Green,
Blue

Ccolor Red, Green,

14.1

cnum

enum-declaration:

Blue

cnum

attributes,y enum-modifiers,, enum identifier enum-base,; enum-body ;o

enum-modifiers:;
enum-modifier
enum-modifiers enum-modifier

enum-modifier:
new
public
protected
internal
private

enum-base:
integral-type

enum-body:
{ enum-member-declarations,: }
{ enum-member-declarations , }

int, uint, Tong ulong char
int
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enum Color: Tong
Red,

Green,
Blue

long long
long int

14.2

enum-member -declarations;
enum-member-declaration
enum-member-declarations , enum-member-declaration

enum-member-declaration:
attributesy, identifier
attributes,,; identifier = constant-expression

enum Color: uint

Red = -1,
Green = -2,
Blue = -3

-1,-2, -3 uint

enum Color

Red,
Green,
Blue,

Max = Blue

Blue Max

constant-expression

using System;
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enum Color

Red,
Green = 10,
Blue

class Test

static void Main() {
Console.WriteLine(StringFromColor(Color.Red));
Console.WriteLine(StringFromColor(Color.Green));
Console.WriteLine(StringFromColor(Color.Blue));

static string StringFromColor(Color c) {
switch (c) {
case Color.Red:
return String.Format("Red = {0}", (int) o);

case Color.Green: _
return Sstring.Format("Green = {0}", (int) ©);

case Color.Blue: _
return String.Format("Blue = {0}", (int) <);

default: ]
return "Invalid color";

}
}

}

Red = 0

Blue = 10

Green = 11
. Red
. Blue 10;

enum Circular
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14.3
($ )
§14.2
E v  (B)v
== I= <> <=,>=(§ ), +(§
), - (§ A& | (§ )~ (§
), ++, —— (§7.5.9, § ), sizeof (§7.5.12)

System. Enum
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15.

C++, Pascal, Modula C++
C++

System.Delegate

15.1
delegate-declaration type-declaration  (§9.5)

delegate-declaration:
attributes,y delegate-modifiers,; delegate result-type identifier ( formal-parameter-

Iig:opt )
delegate-modifiers:

delegate-modifier
delegate-modifiers delegate-modifier

delegate-modifier:
new
public
protected
internal
private

new
§10.2.2

public, protected, internal, private

@8 )

result-type
C#

System.Delegate
System.Delegate
System.Delegate
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C#

15.11

15.2

15.3

154
C#

248

System.Delegate

void
(§10.5.1.3)
(§ )

null

C#
delegate-creation-expression  (§7.5.10.3)

delegate-creation-expression

null delegate-creation-expression

@8 )

(multicast)
invocation list

§7.5.5.2

(§10.5.1.2)
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C#
C# C++

° C#
. C# ($
° C#
16.1
. throw (§

throw

System.DivideByZeroException

16.2 system.Exception

System.Exception

e Message

e InnerException

Chapter

System.Exception

System.Exception

16.3
try (§
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)
C++
)
C#
8
§16.4
)
try
catch

C++

)
" null
Innerexception
catch
catch
try
catch
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catch catch catch
try finally

catch

. catch (§10.12)
System.TypeInitializationException
TypeInitializationException

° catch
16.4
C#
System.outOfMemoryException new

System.StackoverflowException

System.NullReferenceException null

System.TypeInitializationException
catch

System.InvalidCastException

System.ArrayTypeMismatchException

System.IndexOutOfRangeException

System.MulticastNotSupportedException
void
System.ArithmeticException
DivideByzeroException OverflowException.
System.DivideByZeroException

System.OverflowException checked
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17.

C#
pubTlic, protected, internal private
C#
HelpAttribute
(§17.1) (§17.1.2)
(§17.2) C# (§17.3)
17.1
System.Attribute

[ ]
[ )
[ ]

. (§17.1.3)

Attribute

17.1.1 AttributeUsage
AttributeUsage

AttributeUsage

[Attributeusage(AttributeTargets.Class | AttributeTargets.Interface)]
public class SimpleAttribute: System.Attribute

1}

SimpleAttribute class-declarations
interface-declarations
[Simple] class Classl {..}
[simple] interface Interfacel {..}
Simple SimpleAttribute
Attribute Simple
[simpleAttribute] class Classl {..}
[simpleAttribute] interface Interfacel {.}

AttributeUsage AlTowMultiple
multi-use
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attribute class single-use

attribute class

[AttributeUsage(AttributeTargets.Class, AllowMultiple = true)]
public_class AuthorAttribute: System.Attribute {
public AuthorAttribute(string value);

public string value { get {.} }

AuthorAttribute

[Author("Brian Kernighan"), Author('Dennis Ritchie")]
class Classl {..}

Author

17.1.2
positional parameters named parameters

[AttributeUsage(AttributeTargets.Class)]
public class HelpAttribute: System.Attribute

public HelpAttribute(string url) { // url is a positional parameter

}

public string Topic { // Topic is a named parameter
get {...
set {...}

public string url { get {.} }

HelpAttribute (string url)
(string Topic) url

[HeTpAttribute("http://www.mycompany.com/../Classl.htm")]

§1ass Classl {

[HeTpAttribute("http://www.mycompany.com/../Misc.htm", Topic ="Class2")]
class Class2 {

}

17.1.3
attribute parameter types
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. :bool, byte, char, double, float, int, Tong, short, string.

° object.

System.Type.

public class InvalidAttribute: System.Attribute
{

public InvalidAttribute(Classl c) {..} // error

public class Classl {

}
Classl Classl
17.2
type-
declarations class-member-declarations enum-member -
declarations property-accessor-declarations formal-parameter
[Al[B], [BI[A], [A, B], [B, Al
attributes:

attribute-sections

attribute-sections:
attribute-section
attribute-sections attribute-section

attribute-section;
[ attributelist ]
[ attribute-list ,]

attribute-list:
attribute
attribute-list , attribute

attribute:
attribute-name  attribute-ar gumentsyy

attribute-name:
reserved-attribute-name
type-name

attribute-arguments:
( positional-argument-list )
( positional-argument-list , named-argument-list )
( named-argument-list )
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positional-argument-list:

positional -argument

positional-argument-list positional-argument
positional-argument:

attribute-argument-expression
named-ar gument-list:

named-ar gument

named-argument-list named-argument
named-argument:

identifier = attribute-argument-expression

attribute-argument-expression:
expression

[assembly: attributes]  [module: attributes)

attribute-name
attribute-argument-expression
attribute-argument-expression

attribute-name attribute-name
type-name

class Classl {}
[cTassl] class Class2 {} // Error

Classl

Attribute type-name

[AttributeUsage(AttributeTargets.Al1)]
pubTlic class X: System.Attribute

1}

[AttributeUsage(AttributeTargets.All1)]
public class XAttribute: System.Attribute

{}
[X] // refers to X
class Classl {}
[XAttribute] // refers to XAttribute
class Class2 {}
X  Xattribute [X] X [XAttribute]
[XAttribute] X XAttribute

[AttributeUsage(AttributeTargets.Al1)]
?§b1ic class XAttribute: System.Attribute

[X] // refers to XAttribute
class Classl {}
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[XAttribute] // refers to XAttribute
class Class2 {}

[AttributeUsage(AttributeTargets.Class)] ]
public class HelpStringAttribute: System.Attribute
string value;

public HelpStringAttribute(string value) {
this.value = value;

public string value { get {..} }

[Helpstring("Description of Classl")]
[Helpstring("Another description of Classl")]
public class Classl {}

Classl HelpString HelpString
E
e E (§17.1.3)
. E
o
o System.Type
o
17.3
17.3.1
T P N
. new T(P)
T C
o
. N Arg:
o Name Arg
e Name T T
o T T C
N
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17.3.2
T T C P N
. T(P) C
T (0]

. N Argin N

. Name Arg Name (0]

. value Arg

° Name 0 value

. Name O value

. o T P N
17.4

e System.AttributeUsageAttribute
e System.ConditionalAttribute

e System.ObsoleteAttribute

17.4.1 AttributeUsage
AttributeUsage

AttributeUsage System.Attribute

[AttributeUsage(AttributeTargets.Class)] )
public class AttributeUsageAttribute: System.Attribute
{

public AttributeUsageAttribute(AttributeTargets validon) {.}

public AttributeUsageAttribute(AttributeTargets validon,
bool allowMultiple,
bool inherited) {..}

pubTic virtual bool AllowMultiple { get {.} set {.} }
public virtual bool Inherited { get {.} set {.} }
public virtual AttributeTargets validon { get {.} }
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public enum AttributeTargets
{

Assembly = 0x0001,
Module = 0x0002,
Class = 0x0004,
Struct = 0x0008,
Enum = 0x0010,
Constructor = 0x0020,
Method = 0x0040,
Property = 0x0080,
Field = 0x0100,
Event = 0x0200,
Interface = 0x0400,
Parameter = 0x0800,
Delegate = 0x1000,

ATl = Assembly | Module | Class

Method | Property |
Delegate,

ClassMembers = Class |
Property |

Chapter

Struct | Enum | Constructor |
Event | Interface | Parameter |

Enum | Constructor | Method |
Event | Delegate | Interface,

[AttributeUsage(AttributeTargets.Method, AllowMultiple = true)]
public class ConditionalAttribute: System.Attribute

public ConditionalAttribute(string conditionalSymbol) {..}
public string conditionalsymbol { get {.} }

void

override

#define DEBUG
class Classl

[Conditional ("DEBUG")]
public static void M() {

virtual

console.writeLine("Executed Classl.M");
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class Class?2

pubTlic static void Test() {
Class1.MQ);

}

Classl.M Class2  Test

Class2.Test

Class2.Test Classl.Mm

//

Begin classl.cs
class Classl

[Conditional ("DEBUG")]
public static void F() {

DEBUG
DEBUG

Console.WriteLine("Executed Classl.F");

End classl.cs

//

//

Begin class2.cs
#define DEBUG

class Class?

public static void G {
Classl.FQ);

}
End class2.cs

//

//

Begin class3.cs
#undef DEBUG

class Class3

pubTlic static void H {
Classl.FQ);

}
End class3.cs

//

Class2 Class3
Class?

F Class3 F

258

Classl.F

// F is called

// F is not called

DEBUG

Class3 Class?

base base.M
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// Begin classl.cs
class Classl

[conditional ("DEBUG")]
pubTlic virtual void M) {
console.writeLine("Classl.M executed");

b
// End classl.cs

// Begin class2.cs
class Class2: Classl

pubTlic override void M) {
console.writeLine("Class2.M executed");
base.M(Q); // base.M is not called!

b
// End class2.cs

// Begin class3.cs
#define DEBUG

class Class3

public static void Test() {
Class2 ¢ = new Class2();
c.MO; // M is called

b
// End class3.cs

Class? M DEBUG
"Class2.M executed"
pp-declarations

17.4.3

[AttributeUsage(AttributeTargets.Al1)] ]
public class ObsoleteAttribute: System.Attribute

public ObsoleteAttribute(string message) {..}
public string Message { get {..} }
public bool Iserror{ get {.} set {.} }
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18.

18.1
18.2
pointer-type:
unmanaged-type *
void *

unmanaged-type:
value-type

Confidential Material — Copyright © Microsoft Corporation 1999-2000. All Rights Reserved. 261







Chapter

19.

COM

19.1 coMImport

COMImport COM
C# COM

namespace System.Runtime.InteropServices

[AttributeUsage(AttributeTargets.Class)] )
public class COMImportAttribute: System.Attribute
{

pubTic comImportAttribute() {..}

}
COMImport
o Guid coM CLSID
COMImport Guid
o
. object

using System.Runtime.InteropServices;

[coMmImport, Guid("00020810-0000-0000-C000-000000000046")]
class worksheet {}

class Test
static void Main() {
worksheet w = new worksheet(); // Creates an Excel worksheet
}
Worksheet CLSID "00020810-0000-0000-c000-
000000000046" COM worksheet COM

19.2 comregisterFunction

COMRegisterFunction COM
namespace System.Runtime.InteropServices

[AttributeUsage(AttributeTargets.Method)] ]
public class COMRegisterFunctionAttribute: System.Attribute

public ComRegisterFunctionAttribute() {..}
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19.3 comsourceInterfaces
CcoMSourceInterfaces

namespace System.Runtime.InteropServices

[AttributeUsage(AttributeTargets.Class)] )
public class ComSourceInterfacesAttribute: System.Attribute

public ComSourceInterfacesAttribute(string value) {.}
public string value { get {.} }

19.4 comvisible
comvisible COM

namespace System.Runtime.InteropServices

[Attributeusage(AttributeTargets.Class | AttributeTargets.Interface)]
public class CoMvisibleAttribute: System.Attribute

public comvisibleAttribute(bool value) {.}
public bool value { get {..} }

19.5 Disp1d

DispId OLE DISPID DISPID
dispinterface

namespace System.Runtime.InteropServices

[AttributeUsage(AttributeTargets.Method | AttributeTargets.Field |
AttributeTargets.Property)] ]
pubTlic class DispIdAttribute: System.Attribute

public DispIdAttribute(int value) {..}
public int value { get {.} }

19.6 p11Import
D11Import dil

namespace System.Runtime.InteropServices

[AttributeUsage(AttributeTargets.Method)] )
public class DI11ImportAttribute: System.Attribute

public D11ImportAttribute(string dl1Name) {..}
public callingConvention cCallingConvention;
public charset charset;

public string EntryPoint;

public bool ExactSpelling;
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public bool SetLastError;
public bool Transformsig;
public string value { get {..} }

}
}
D11Import
[ ]
° d11Name dil
[ ]
e cCallingConvention calTlingConvention
CallingConvention.winapi
e CharsSet Charset
Charset.Auto
e EntryPoint dil EntryPoint
e ExactSpelling EntryPoint
ExactSpelling false
e SetlLastError Win32 " "
SetLastError false
e TransformSig HRESULT
retval TransformsSig
false
[ ]
D11Import extern

19.7 Fieldoffset

Fieldoffset
namespace System.Runtime.InteropServices

[AttributeUsage(AttributeTargets.Field)] ]
public class FieldoffsetAttribute: System.Attribute

public FieldoffsetAttribute(int value) {.}
public int value { get {.} }

}
Fieldoffset

19.8 Globalobject
Globalobject COM " " "appobject"
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namespace System.Runtime.InteropServices

[AttributeUsage(AttributeTargets.Class)] ]
public class GlobaloObjectAttribute: System.Attribute

public GlobalobjectAttribute() {..}

19.9 Guid
Guid (GUID) COM

namespace System.Runtime.InteropServices

[AttributeUsage(AttributeTargets.Class
| AttributeTargets.Interface
| AttributeTargets.Enum
| AttributeTargets.Delegate
| AttributeTargets.Struct)]
public class GuidAttribute: System.Attribute

public GuidAttribute(string value) {..}
public string value { get {.} }

GUID

19.10 HasDefaultInterface
HasDefaultInterface

namespace System.Runtime.InteropServices

[AttributeUsage(AttributeTargets.Class)] ]
public class HasDefaultInterfaceAttribute: System.Attribute

public HasDefaultInterfaceAttribute() {.}

19.11 ImportedrFromTypeLib
ImportedFromTypeLib COM

namespace System.Runtime.InteropServices

[AttributeUsage(AttributeTargets.Module)] ]
public class ImportedFromTypeLib: System.Attribute

public ImportedFromTypeLib(string value) {..}
public string value { get {..} }

}
}
19.121n out
In out
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namespace System.Runtime.InteropServices

[AttributeUsage(AttributeTargets.Parameter)]
public class InAttribute: System.Attribute

pubTlic InAttribute() {..}

[AttributeUsage(AttributeTargets.Parameter)]
pubTlic class OutAttribute: System.Attribute

pubTlic outAttribute() {.}

[In] ref [In, out]
[out]

out Out
class Classl
void M([out] out int i) {

}
}

out Out

19.13 1nterfaceType
InterfaceType COM

namespace System.Runtime.InteropServices

[Attributeusage(AttributeTargets.Interface)] )
public class InterfaceTypeAttribute: System.Attribute

public InterfaceTypeAttribute(ComInterfaceType value) {..}

public ComInterfaceType value { get {.} }

19.14 marshalas
MarshalAs

namespace System.Runtime.InteropServices

[AttributeUsage(AttributeTargets.Method |
AttributeTargets.Parameter |
AttributeTargets.Field)]

public class MarshalAsAttribute: System.Attribute

public MarshalAsAttribute(UnmanagedType unmanagedType) {..}

public UnmanagedType ArraySubType;
public string Marshalcookie;
public string MarshalType;

public string MarshalTypeLibGuid;
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public string MarshaluUnmanagedType;
pubTlic vareEnum SafeArraySubType;
pubTlic int SizeConst;

public short SizeParamIndex;

pubTlic int SizeParamMultiplier;

19.15 No1Dispatch

NoIDispatch COM IUnknown
IDispatch

namespace System.Runtime.InteropServices

[Attributeusage(AttributeTargets.Class | AttributeTargets.Interface)]
public class NoIDispatchAttribute: System.Attribute

public NoIDispatchAttribute() {..}

19.16 NonSerialized

NonSerialized

namespace System

[AttributeUsage(AttributeTargets.Field | AttributeTargets.Property)]
pubTlic class NonSerializedAttribute: Attribute

public NonSerializedAttribute() {.}

19.17 predeclared

Predeclared COM
namespace System.Runtime.InteropServices

[AttributeUsage(Attribute(AttributeTargets.Class)]
public class PredeclaredAttribute: System.Attribute

public PredeclaredAttribute() {..}

19.18 preservesig

PreserveSig COM HRESULT
nhamespace System.Runtime.InteropServices

[AttributeUsage(AttributeTargets.Method | AttributeTargets.Property)]
public class PreserveSigAttribute: System.Attribute

public PreserveSigAttribute(bool value) {.}
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public bool value { get {..} }

}
PreservesSig HRESULT/retval

19.19 serializable
Serializable

namespace System

[AttributeUsage(AttributeTargets.Class
| AttributeTargets.Delegate
| AttributeTargets.Enum
| AttributeTargets.Struct)]
public class SerializableAttribute: System.Attribute

pubTlic SerializableAttribute() {.}
}

19.20 structLayout
StructLayout

namespace System.Runtime.InteropServices

[AttributeUsage(AttributeTargets.Class | AttributeTargets.Struct)]
public class StructLayoutAttribute: System.Attribute
{

pubTic StructLayoutAttribute(LayoutKind value) {..}
public Charset CharsSet;

pubTic bool CheckFastMarshal;

pubTic int Pack;

) public LayoutKind value { get {..} }
b

LayoutKind.Explicit Structoffset
LayoutKind.Explicit Structoffset

19.21 TypeLibFunc
TypeLibFunc typelib COM

namespace System.Runtime.InteropServices

[Attributeusage(AttributeTargets.Method)] _
public class TypeLibFuncAttribute: System.Attribute

public TypeLibFuncAttribute(TypeLibFuncFlags value) {..}
public TypeLibFuncFlags value { get {..} }

19.22 TypeLibType
TypeLibType typelib COM
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namespace System.Runtime.InteropServices

[Attributeusage(AttributeTargets.Class | AttributeTargets.Interface)]
public class TypeLibTypeAttribute: System.Attribute

public TypeLibTypeAttribute(TypeLibTypeFlags value) {.}
public TypeLibTypeFlags value { get {..} }

19.23 TypeLibvar

TypeLibvar typelib COM
namespace System.Runtime.InteropServices

[AttributeUsage(AttributeTargets.Field)] ]
pubTlic class TypeLibvarAttribute: System.Attribute

public TypeLibvarAttribute(TypeLibvarFlags value) {.}
public TypeLibvarFlags value { get {.} }

19.24
namespace System.Runtime.InteropServices

public enum callingConvention

Stdcall = 3
Thiscall =
) Fastcall =

public enum Charset
None,
Auto,

Ansi,
Unicode

public enum ComInterfaceType
InterfaceIsbual = 0,

InterfaceIsIUnknown = 1,
InterfaceIsIDispatch = 2,

public enum LayoutKind
Sequential,

union,
Explicit,
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?ub1ic enum TypeLibFuncFlags

FRestricted = 1,
FSource = 2,
FBindable = 4,

FRequestEdit = 8,
FDisplayBind = 16,
FpefaultBind = 32,
FHidden = 64,

FUsesGetLastError = 128,
FDefaultCollelem = 256,
FUiDefault = 512,
FNonBrowsable = 1024,
FReplaceable = 2048,

) FImmediateBind = 4096

public enum TypeLibTypeFlags

FAppObject = 1,
FCanCreate 2,
FLicensed = 4,
FPreDeclId = 8,

FHidden = 16,
FControl = 32,

Fbual = 64,
FNonExtensible = 128,
FOleAutomation = 256,

FRestricted = 512,

FAggregatable = 1024,

FReplaceable = 2048,

FDispatchable = 4096,
) FReverseBind = 8192

?ub1ic enum TypeLibvarFlags
FReadonly = 1,

FSource = 2,
FBindable = 4,

FRequestEdit = 8,
FDisplayBind = 16,
FpefaultBind = 32,
FHidden = 64,

FRestricted = 128,
FDefaultCollelem = 256,
FUiDefault = 512,
FNonBrowsable = 1024,
FReplaceable = 2048,
FImmediateBind = 4096
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public enum UnmanagedType

Bool = 0x2,
Il = 0x3,
ul = 0x4,
I2 = 0x5,
u2 = 0x6,
I4 = 0x7,
u4 = 0x8,
I8 = 0x9,
u8 = Oxa,
R4 = Oxb,
R8 = 0Oxc,
BStr = 0x13,
LPStr = 0x14,
LPWStr = 0x15,
LPTStr = 0x16,
ByvalTStr = 0x17,
Struct = 0x1b,
Interface = Oxl1lc,
SafeArray = 0x1d,
ByvalArray = Oxle,
SysInt = Ox1f,
SysUInt = 0x20,
VBByRefStr = 0x22,
AnsiBStr = 0x23,
TBStr = 0x24,
variantBool = 0x25,
FunctionPtr = 0x26,
LPvoid = 0x27,
ASAny = 0x28,
RPrecise = 0x29,
LPArray = 0x2a,
LPStruct = 0x2b,

CustomMarshaller = 0Ox2c,
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20.

Unicode Consortium. The Unicode Sandard, Version 3.0. Addison-Wesley, Reading, Massachusetts, 2000,
ISBN 0-201-616335-5.

IEEEE. |EEE Standard for Binary Floating-Point Arithmetic. ANSI/IEEE Standard 754-1985. Available from
http://www.ieee.org.

ISO/IEC. C++. ANSI/ISO/IEC 14882:1998.
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