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= name : privateE S8 E Car S22 HMH EE
= Name : public® 2 HHE Car 222 £ (Property)
= get:read?| 52 THS= HAE

= set: writeZ| 58 T¥5= A

= value : set XA MEE|= QAR 2k

public class Car

{

private string name;

public string Name

{
get { return name; }
set { name = value; }
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Property

public class Car  {
private string name;
public string Name
{
get { return name; }
set { name = value; }

}

}
public class PropertyTest {
public static void Main(string[] args) {
Car ¢ = new Car();
// setALUX =&
c.Name = "OFHE|";
// getA X} S &
Console.WriteLine(c.Name);

Indexer
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Indexer

public class Favoritelndexer {
private Hashtable myFavorite = new Hashtable();
public string this[string kind] {
get { return (string)myFavorite[kind]; }
set { myFavorite[kind] = value; }

}

public class IndexerTest {
public static void Main(string [] args) {

Favoritelndexer in = new Favoritelndexer 0;
// string indexer 2| set A4t} =
in["fruit"] = "apple";
in["color"] = "blue";
// string indexer 2| get H4X} &
System.Console.WriteLine(in["fruit"]); // apple
System.Console.WriteLine(in["color"]); // blue




Delegate & Event

Delegate

o CHE|X} (Delegate)

= Delegate ‘44

= Delegate +/- Operator
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O|HE =2 CH2| Xt (Delegate) = 210 2 A0 49 Method1(int x)
O[HIES LAAI7|= 24K (Publisher) DoWork() I
O|#ME0| SESh= 24| (Subscriber) { Method X y
O|HIE Of7§ == (Event Argument) MethodX(100); ——" delegate
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Delegate Delegate

0 Delegate H2, dd S ALE
= delegate 7| EE AtE3}10] HO|
= new 7|¥EE S50 44
= Delegate TEZ HALE 7tH &

// tiElxt g2

public delegate void DelegateMethod(int x);

// tiE|xt7h x| HE e A

public static void CallbackMethod(int x) { Console.WriteLine(x); }
// 2| Xt 48 3 x7|3}

DelegateMethod dm = new DelegateMethod(CallbackMethod);

// == DelegateMethod dm = CallbackMethod; [Zd S=% HAE

- /— ¢
// CH2| XIS 0|23 HAE ZHH =
dm(100); // CallbackMethod(100) & &
"

public class Click {
public void MouseClick(string what) {
System.Console.WriteLine("Ot2A2| {0} {EO| S &S & LICL" what);

}
public void KeyBoardClick(string what) {

System.Console WriteLine("7| 2 £2| {0} H{£0| 2 2/5&L|C}" what);
}

}

public delegate void OnClick(string what); // el Xt "o

public class DelegateTest {

public static void Main(string[] args) {

Click ¢ = new Click();
OnClick dm = new OnClick(c.MouseClick);
dm("ZE"); // c.MouseClick("&&") &
dm = new OnClick(c.KeyBoardClick);
dm("2AH0|A"); // c.KeyboardClick("2H|0|A") S &




Delegate A2 Of

Multiple Delegate

using System; // Callback® H2E HA o= rfa|xt del
public delegate void Handler(int value);
class DelegateTest {

public static void Main() {

class NumClass {
public int number;

public NumClass() { NumClass ¢ = new NumClass();
this.number = 0; /] AAEA HAE QY
} Handler h = new Handler(c.Plus); // c.Plus CH2| X} A4
public void Plus(int value) { h(10);  // HHEIXE cPlus(10) 2& => 10
this.number += value; Console.WriteLine("h(10)={0}",c.number); // h(10)=10
} c.Plus(20); // 30

bi o Vi . | Console. WriteLine("c.Plus(20)={0}",c.number); //c.Plus(20)=30
public void Minus(int value) {' h = new Handler(c.Minus); // c.Minus CH2|x} 444
this.number -= value; . e
} h(10); // CtH2IXI2 c.Minus(10) & => 20
Console.WriteLine("h(10)={0}",c.number); // h(10)=20
public static void PrintHello(int value) { c.Minus(20); // 0

o Delegate Operator
= Combine (+) : CHE|XIE ARtsts ALKt
= Remove (-) : i2|XHE M AHSt= ARG
public static void Main() {
NumClass ¢ = new NumClass();
Handler h = new Handler(c.Plus) + new Handler(c.Minus); // CH2| X} Combine
//h = (Handler) Delegate.Combine(new Handler(c.PIus), new Handler(c.Minus));
h(10); // c.Plus(10)2t c.Minus(10)S &7 =
Console.WriteLine("c.number={0}" ,c.number), // c.number=0
h = h - new Handler(c.Minus); // CHE| X} Remove
//h = (Handler) Delegate.Remove(h, new Handler(c.Minus));
h(10); // cPlus(10)2F ==

for(mtc;ns%llé\\ll?llrlujt%”n?( Hello"): Console. WriteLine("c.Minus(20)={0}",c.number); //c.Minus(20)=0 Console.WriteLine("c.number={0}",c.number); // c.number=10
o
} :‘/:g@' ""—:—Ed"l"?:("N Class printHielioy: /7 CHZI% 4148 h += new Handler(NumClass.PrintHello);
} = new Handler(NumClass.PrintHello . 9| i =Y k=
h(3); // tHEIXF2 NumClass.PrintHello(3) £& - Hello 31 £3 he: /7 CHUS(S) ,I,- NumCIass.PrlnntHello(S)E W=
) Console.WriteLine("c.number={0}",c.number); // c.number=15
) 13 } 14
Multiple Delegate Event

delegate void StringHandler(string s); Console WriteLine("C2| Xt x S=";
class DelegateTest { '

public static void Hello(string s) { x(“X"); // Hello X!
Console.WriteLine("Hello {0}!", s); Console WriteLine(“CH2| Xt y S&";

y("Y"), // Bye Bye Y!
public static void Bye(string s) { C le WriteLine("CH 2| X} 7 S&™.
Console.WriteLine("Bye Bye {0}!", s); onsole Writeline("H2[ Xt z £&°);
} z("Z"); // Hello Z! Bye Bye Z!
Console WriteLine("CE| X} w ZE");

}

public static void Main() {

StringHandler x, y, z, w; w("W"); // Bye Bye W!

// Hello A E2 &Z38H= x delegate Z{H| A4 }
x = new StringHandler(Hello);

// Bye HIAEE & X5t y delegate ZHH| 4 }
y = new StringHandler(Bye);

// delegate x, yE ZA¥5t0] z delegatef CHY
Z=X+Yy,

// B2 El delegate zO|A xE A7t w delegate
W=2z-X
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Event 184

public delegate void EventNameEventHandler (Object sender,
EventArgs e)

= Object sender — O|HI E 2
= EventArgs e - O|HIE 2t A| @A = FIIHE, EventArgs
SUAZREH &5
= FIEEE AMEOHX| Gi= OJHIEO| CH{AM = SHl
T AYI0AM ™ol EventHandler CHE| X} O] &

Event 84

o O|HIEE WMA|7|= Z4H| (Publisher)
we

iy

event 7| /=& AHESO] CHE|A} SA o HENE ME
SIEHO| A0 M F2| 7ts

‘ public event FventNameEventHandler EventName,

= O|HIEES WMA|7|= L8 Z &L= M| A S (OnEventName) B2

OfIES Molct SHL0MT OHIE S Z(2Y)

L =2

ot 220N MYLfSHAL 2F 7HSOHES virtual 2 “Z2

public class EventPub {
public event MyEventEventHandler MyEvent; // O|HIE M oA
protected virtual void OnMyEvent(EventArgs e) {
if (MyEvent != null)
MyEvent(this, e); //OIHIE S &y

~

o O|HIEo]| SEdt= A (Subscriber)
= O|HIE XN 2| (Event Handler) HAE 9|
O|HIE SHE2| CH2|Xt HA
5te| AN W ELStAHLE =& 7HeStEE virtual 2 E2
= O|HIE Xz2| HAEE O|HME Ci2|Xtof HE(EE)

class EventSub {
virtual void MyEventH(Object sender, EventArgs e){...} // O|HIE i E2

}
EventPub p = new EventPub(); // publisher object
// subscriber object

EventSub s = new EventSub();
p.MyEvent += new MyEventEventHandler(s.MyEventH);// O|HIEZIE2| 55

p.OnMyEvent(args); // OHMIE X

20




Event 184

o O|#I E Of7}t44~(Event Argument)

= O|HIE WHMAl FItet HE

= O[HIE $HZ2{2 HE HO|H

= FventName EventArgs 222 FO
System.EventArgsOj| A] I}
// OIHIE D7 H== SafA HO| (System.EventArgsOl A &%)
class MyEventEventArgs : EventArgs { ...}

// OIHIE Dj7H g4 24K A4
MyEventEventArgs args = new MyEventEventArgs(..);

// OIHIE ZHlA T7H A2 K2
p.OnMyEvent(args);
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DelegateS &%t O|HIE X2

using System:

namespace EventTest {
public delegate void MyEventEventHandler(); // CH2| A} O|HIE 2 &
class MyButton { // myButton 222 = A= & Z22M0| X S5t= HE HEE
public event MyEventEventHandler MyEvent; // O|HIE 79|
public void OnMyEvent() { if (MyEvent != null) MyEvent(); } // O[ I E 2 DA E

class EventTest {
public EventTest() {
// O|MIEE JtX|11 QU= MyButtons 2|2 CHg
MyButton button1 = new MyButton();
// O|HIE0f button1_ClickeS &
button1.MyEvent += new MyEventEventHandler(this.button1_Click);
// OIHIE0| button12| O|HIES il
button1.0OnMyEvent();

}
void button1_Click() {
Console.WriteLine("HH E0{| A ORI E Hfifn).
}
static void Main(string[] args) {
EventTest e = new EventTest(); // H{E0|A| O|HI E 24
}
} 22

}

-

DelegateS ¢t O|HIE 7} 31 H|A

class EventTest { Zal olE X7} 5 HE 22
public EventTest() { =

// OIMIES JHX| 3 QI MyButtonS K2 ors SR E e e
MyButton button1 = new MyButton(); =2 ojue
Console WriteLine("22 O|HE F7 = HE Z&|"), >33 olHE
// O|HIEOf button1 ClickE ¢/ ->H3 oUE ¥Y
button1.MyEvent += new MyEventEventHandler(this.button1_Click);
// O|HIE 0| button12| O|HIEE =
button1.0nMyEvent(); // button1_ClickZt &=
Console.WriteLine("#HZ O[HIE =7 & HE Z&|");
// OIHIE 0| button1_ChangeE 2/
button1.MyEvent += new MyEventEventHandler(this.button1_Change);
//OIHIEO]| button12| O|HIEE =& (Click + Change 2 &)
button1.0nMyEvent(); // button1_Click & button1_Change &7 =&
}
void button1_Click() { Console.WriteLine(“->Z 2! O|HIE ghAln). 3
void button1_Change() { Console.WriteLine("->8Z 0 !
static void Main(string[] args) {
EventTest e = new EventTest();

}
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EventOf] 21X} M=

delegate void ClickEventHandler(string label); // delegate event

class MyButton { // MyButton 2e{A= =2 S8 Z20HO0| N3ot= HE THEE
public event ClickEventHandler Click; // O|HIE 79|
public void OnClick() { if (Click !'= null) Click(label); } // O|HIE & B =
public string Label { set { label = value;} get { return label; } }
string label;

class EventTest {

public EventTest() {
// O|HIEE JtX[1 U&= MyButton2 K2 CHE
MyButton button1 = new MyButton();
// O|HIEO]| button1_LabelS ¢
button1.Label = "HAE"
button1.Click += new ClickEventHandler(this.button1_Label);
// O|HIEO]| button12| O|HIEE S &
button1.0nClick(); // button1_Label &

}

void button1_Label(string label) {
Console. WriteLine("-> 22! O[HIE 2 " + label); }

static void Main(string[] args) {

EventTest e = new EventTest();// -> 22! O|HIE UM: HAE
4

N

}




Anonymous Method

29 H2AE(Anonymous Method)E A3 HAE

O|E0| OtH RE 22 XM E Cf E|7(f(DeIega
Op7fH2 ALY = US
= YEO| H4AEE MY LY} o0 2 [f2IXE
f2s 39 Q=S FY
public MyForm() {
button1.Click += new ClickEventHandler(button1_Click);
}
void button1_Click(object sender, EventArgs e) {
MessageBox.Show(textBox1.Text);

public MyForm() {

button1.Click += delegate(object sender, EventArgs e) {
MessageBox.Show(textBox1.Text);
}

te) 2|

A =t5t=0

25

Lambda Expression

o ZCF Al(Lambda Expression)S AFE310] S ZtTHS| HEE

a
s OIQ
T AAO
public MyForm() {
button1.Click += delegate(object sender, EventArgs e) {

MessageBox.Show(textBox1.Text);

g

}

public MyForm() {
button1.Click += (sender, e) => MessageBox.Show(textBox1.Text);

}

26

C# Lambda Expression

0

o CH 4 (lambda expression)2 =>("0|&") &
" o
| |

(input parameters) => expression

(input parameters) => { statement }
» ZCHAIOl A3l BX 20| 17f Y HR () S

mlru

(ny) :>X::y

o I
g
>

(int x, string s) => s.length >x // ZOtY2{7} LHHAZ @F R U] HA|
_I

2tCt 42 anonymous method@t H| =t 2 EH st
=> AZ0| Y AX}t O~NHE, LEZO| £ A/28E =L

() => Write("No"); // €= 047§ Bis=7F 07 O, &l 2S5 X7

(p) => Write(p);

str => { MessageBox.Show(str); } // 2XAtE Lt
delegate int del(int i);

del myDelegate = x => x*x;

int j = myDelegate(5); // j=25

i

2O T A

|X|gf 20 =5
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C# Delegate HH 1Hy

o C# 1.0 - HA|H CHE| Xt (delegate) AHE
o C#20- 7% HAE (anonymous method) AHE

o C# 3.0 — Lt 4 (lambda expression) AHE
delegate void TestDelegate(string s);
static void M(string s) { Console WriteLine(s); }
static void Main(string[] args) {
// C#1.0
TestDelegate testDeleA= new TestDelegate(M);
// C# 2.0
TestDelegate testDeleB= delegate(string s) { Console.WriteLine(s) };
// C# 3.0
TestDelegate testDeleC= (s) => { Console.WriteLine(s) };
// invoke the delegates
testDeleA("Hello. My name is M and | write lines");
testDeleB(“That's nothing. I'm anonymous and “);

testDeleC(“I'm a famous author.); 28




Attribute

o EA (Attribute)2 O|2] MOl A|AH MELF ALRA}F K| H
HEE ides (oMl S22, XM, HAE 5)9f
AEAANA F= 7I'5 7+

o Attribute 2= Assembly0| Metadata @A 22 X &

o Attribute & A

[attributed (“positional_parameter”, named_parameter=value,..)]
= Attribute= [] = A2 3S}H0], [] 2HOf| Attribute O] &, XY %|

Oj7H ot B oS 719

= X|ERA ”H7HE—’F (positional_ parameter) - Aol HE,
IR O =0 SHE, * S AFESHY S 7Y

= Y 0474 = (named_ parameter) MEHO FE, £801 o &,
‘=& AH85to] BHEES gts V(Y

g 580i| Conditional, Dllimport, AttributeUsage S 0|

O
;9='E

Ojo o

Conditional Attribute

o Conditional 582 28 HAEE ddT I ALE
w £ MM AMEX oo MAE|E ZUR HAE
» C++O| M #if conditional ... #endif X 2|7| X|A| 22t At
= #define F 70| [2tM ZE0| ZEE= ZUF HAE0 AL
= BFEA| using System.DiagnosticsS AtE3l{0F &
» RAS HAE0| Bt 0| void WS AFESHOF &
#define DEBUG // 2t2F #undef DEBUGE S}'H Conditional £&0| X|L}Z
using System.Diagnostics;
class ConditionalAttributeTest {
public static void Main() {
[Conditional("DEBUG")]
public static void DebuginfoPrint() { .... } // 2R &
[Conditional(“REGULAR")]
public static void InfoPrint() { .... }
} 30

Dllimport Attribute

o Dllimport 582 & SEZ =AM 22| &[X] EF=

DLL 2% Fi HAEE AFZE 4 | 3t 54

= BFEA| using System.Runtime.InteropServiceS A-&3H0f &
= Of2l Of&=, Win32 APIS| MessageBox &+E S &= 42

oo

using System.Runtime.InteropServices;
class DllimportAttributeTest {
[Dllimport(“User32.dll”, CharSet = CharSet.Auto)]
public static extern int MessageBox(int h, String text, String title, uint type)
public static void Main() {
MessageBox(0, “Test Win32 MessageBox”, “DllimportTest”, 2);

3i

Generic

o MUl2 (Generic)2 CtYoh Atz H0| HEE 5= U=
QHIX O] A E HMO|T

—

—l O
o U2 A8 AtgdE Uj7/fHe2 MRS
public class IntStack { public class Stack<T> {
int[] items; T[] items;
int count; |:>int count;
public void Push(int item) { ... } public void Push(T item) { ... }
public int Pop() { ... } public T Pop() { ... }

} }

public class FloatStack { Stack<int> istack = new Stack<int>();

float[] items; istack.Push(3);

int count; int x = istack.Pop();

public void Push(float item) { ... } Stack<float> fstack = new Stack<float>();
public float Pop() { ... } fstack.Push(3.0);

} float y = fstack.Pop();




Collections

o Z2M (Collections)2 M E €A CHE = YEF 0
7HX| e Aot QIHEO|AF Ol2] Fo|oh E1|0|E1 T
= O|OJEf Tt=E HO|EE CHR= &4
= T2 U0 IO #+X2E BEE 2 HE A
n ZMMHOZ Arraylist, SortedList, Hashtable, Stack, Queue,
NameValueCollection 0| A&
o ZAN E3
= CO|EE B2t = ol =7, AN, 4, 2M 52| 7|5
w AEM2 Fef A0} LHE[0X|= L1 2|F (0 £, LinkedList,
Hash, Stack, Queue &)0| CtE ¥ &2 &7
= SYHOE HrE EH 7ts

Collections

o System.Collections2| S2fA2F QIE{HO]A
m SortedList
m Stack, Queue
= BitArray
= NameValueCollections
= |[Enumerable, IEnumerator
= |Collection
= |List
IDictionary, IDictionaryEnumerator
ICloneable
ISerializable
ArrayList
Hashtable

SortedList Class

o SortedList= HashtableX} ArrayList2| %E%
= LIF2| HO[H = 7|(Key)2t 2f(Value)Z O|RO{H U2 7|&
JlEeE JEED 7| QAR HATMs

o
o I~ o
- YENoE HUE PAUNS RAISHD Yt SS 7Y

SortedList Class

public class SortedList: IDictionary, ICollection, IEnumerable, ICloneable

o SortedList £

« 719 B2 EL Zto] 32t wskets HAS HZ

n LHEXOZE F 7o HiE, & 7|0f CHat Hi St 240l CHet B S
SXTt0 @8 S50 M

m SortedListE= Zf 240 CHsl| 7|, 4f == QUEIAQ| N 7HX]
HiHoz MO

n 471 MUEH X[FE 7|7t o]0 EXYSt= AAL (BE7|
5|8 0otzh

o SortedList A E

= Add() - 7|2t ¢{2 =2 HIO|HE &¥

m Clear() - 2= Q45 M

= Contains() - §d 717t €01 JU=X] R E =&¢l

= ContainsKey(), ContainsValue() - £8 7|/440 | =0 A=X o
= GetByIndex(), GetKey() — X[’'dst Q1S M Z4/71E 7t S

GetKeyList() - 7| E[2E& 7IMZ
= Remove(), RemoveAt() — X| st 7|/QHAZ 248 XA
= GetEnumerator() — IDictionaryEnumeratorS Htat




Queue Class

o Queuet FIFO(First-In, First-Out) Z2M
= FIFO - MX S0{7F HIO[H7t MY BN L& 22| #2E
SofAzt

Stack Class

public class Queue: ICollection, IEnumerable, ICloneable

0 Queue HAE
= Enqueue() HIAE= 7ol A YX[0f 225 &g
= Dequeue() H&~E+= FO| OHX| 2} X2 @4
(Btete|= O™ 2 objectd)

mu
19
5
Ot
&
Lai
=

= Peek() DE = OFX| 2 91X|0] @45 F|7SIX| ok dhshgw
(dretz| = O|O|E{ ™2 objectH) i :

o Stacke LIFO(Last-In, First-Out) Z={M
= LIFO — M| OpX|2tofl S0{2F GIO|E 7t MY BHA L& HZ2e|
PEE 223

public class Stack: ICollection, IEnumerable, ICloneable

o Stack HAE

= Push() HAE& AEHO] O 2|0 Ri% e

= Pop() HAE= AEMO| TH 210 = @4F AMHSHD HO|H
dieh (Htetz|= H|OJE Y2 obJect°4)

= Peek() HAE&= AEHO| TH 210 Q= QAE MASHA| G0
dtet (Htetz|= H|O|EH Y2 obJect°4)

ArrayList Class

O ArraylList= ILISTE oI CHEH QO Saj&
n ArrayList._ OIOJEHE 4UMS I =AMHE AT
S OILE MA Et 7ts

—

Hashtable Class

public class ArrayList: IList, ICollection, IEnumerable, ICloneable

O Arraylist & E
= Add(), AddRange() M2~ == G|O|E{/H|O|Ef 2|AE &Y
= Insert() HIAE= F7t0f CIOJH &€

= Remove(), RemoveAt(), RemoveRange() & E E ofed 24
MAHEsQEARE Q4 HAH £ HRITE 24 KA

m Sort) HlAE= Q@4 FHE
m GetEnumerator() Hl& 5= |EnumeratorE gzt

-
=

O Hashtable2 IDictionaryE T3iot CHEXQl SaiA
= LfFO| HO[H = 7|(Key)2t #f(Value)S OI&

public class Hashtable: IDictionary, ICollection, IEnumerable,

ISerializable, IDeserializationCallback, ICloneable

O Hashtable | AE
= Add() HI&E= (7], B2 & HOoJE &Y
= Clear() HAE&= 2ZE @2 HA
= Remove() HAEE= 7|2 201810 24 ALY
= ContainsKey(), ContainsValue() HAE&= £ 7|/7t2 Zedt=

>

x| gl
= CopyTo() HAE = si4{H 0[S0 A= AAE 1A HIEE
=

= Keys, Values %42 ICollection2 2 et

= GetEnumerator() & E = |IEnumeratorE st




Collections Interface

Collections Interface

o |Enumerable QE{I{| 0| A
= GetEnumerator() — [Enumerator 7% S gtzt

o I[Enumerator Q1 E{H| O] A
LI MM IEnumerableg AFE30] HIO|E ZHM 7|5
m Current &4 — Za M0 SX) Ao CHot ZZE B
MoveNext() - LIS 42 0|F
m Reset() — Current ZQIHE A Mol X{Z o= A
o ICollection @IE{H| 0| A
= Count 4 - ZaMo| x| =E Htal
= IsSynchronized &8 - CFE A EE ANAE Qo ZHM
Lot HMAE 7|20t 2 true Bt
= SyncRoot &4 - StLt 0|42l I E 70| SA|0f ot A =0f Tt
e = A2 M5 7| sl B AL S|
« CopyTo() - XIEBH B QX SE ZHUM 242 HIZ 24

n> o

-—

o IList QIE{TH O] A

= |Collection QIE{H[O|AO|A THYE A2 = |Enumerabledt
ICollection 7|2 2% =&
IsFixedSize &8 - 2|AET} 17 20| 2|AEQIX] =0l
IsReadOnly &8 - 2|AE7} 97| &QIX| 20l
QIEIN £ — QlElA ZIO 2 [O|HE YL =7t
Add() - E|AE £0j HIO|HE 7t
Clear() — 2|2 E L{o] 2= H|O|EE N
Contains() — O{™ H|O|E{ 7} 2|AE L0 EX{St=X] O{ &
= IndexOf() — 2|2 E L{o| 57 H|O|E2| X|E Ehet
= Insert() — 2|2E WO £ X0 HO|HE &
= Remove() - Oi7HH==2 YHE K E 2|AE LHO|IM HA
= RemoveAt() — X|7d%t QIEHA0| L|O|HE HA

Hol

—

]
ot

Collections Interface

LINQ

o IDictionary QIE{H| 0| A
= =AMO| O|ESHe IListt H2| 7|2 222 [fSA|7 HIOIHE =&
IsFixedSize &8 — AN I 7|7t AN A=K HA
IsReadOnly &8 - Z24H0| 7| &QIX| =l
Keys & — ZM L{o| 2= 7| & LIE
Values & — ZM Lo 2 & S LIE
Add() - 7|2t 2t ESHY HIO|EHE ZMof| =Tt
» Clear() - ZMo| 2= H|O|HE HA
= Contains() - £ 7|7} H|O|E{Qt HEE|O U=X] A
= GetEnumerator() — IDictionaryEnumerator 2+t
= Remove() — AtHe 29| 7|2 ®ESHO| HO|H
o IDictionaryEnumerator QI E{IH| O] A
= DictionaryEntry &8 - @7 24 Wo| 7|et & 7IM =
= Key 34 - ¥H 924 Wo| 7|2 7t
= Value £ - €A 24 Yol #42 7INZ

i

e Mo A H 7

o C# 3.5 LINQ(Language Integrated Query) 2|
= H2|= HIOolH £A0)|M HO|HE HM3t= 4
= HiE/HO|HHO| A0 =0 Bt= A2t &= 7|52 MS
= IEnumerable<T> (instance) = from (AISH=)
in (H{2/DB) wosas
where (Z7)

select (21E12h
// 1. Data source

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

// 2. Query creation (Z<=0F MEH) p—
var numQuery = from num in numbers nere.
where (num % 2) == 0 select num; +
// 3. Query execution bf i
foreach (int num in numQuery) foreach tuar teem o[ e
Console. WriteLine("{0,1}", num); Dg[:;l?;.m

O FH22

% g= et




LINQ

o H|0|E A2 (DataSource)

= E1|0|E1_+_£': I[Enumerable<T>L} IQueryable<T> QIE{TH O] A 0] A{
o=l Z40|™ LINQE AHESHN H2| 7hssh gAl e

= HOJHAATL 2| 7ttt dA o2 EXSIHA| Y= EF LINQ
SEAZE AAE LEEFLYOF 3

(==

// Create a data source from an XML document using System.Xml.Linq
XElement contacts = XElement.Load(@"C:#myContactList.xml");

// LINQ to SQL
Northwnd db = new Northwnd(@"C:¥northwnd.mdf");
IQueryable<Customer> custQuery =

from cust in db.Customers

where cust.City == “London” select cust;

O
& Ak ol 72| HYL boolean HAC 2 WEE HBsHs U

7t
n 7341}% where BZ AtE50] M d &
&& U || HAKE AHRSIO] where HOf| ZRst OHFo| TH AlS
MRS
1O o
u) %lE#

= orderbyZ2 HretEl A|ZA0 247 L A= 49| 7=
Bl AROf faf Y& E

var queryLondonCustomers =
from cust in db.Customers

where cust.City == “London” &8& cust.Name == “Devon”
orderby cust.Name ascending
select cust;

o 1E%t
= groupEE A Xt 7|0 w2t ZatE 153 s
» JE3 A0S HZ0FsHE AL into 7|HE ARSI A%
Heolg = e AHRE HE0{of &
o X9l
= OOJE AA0M AMoZ AT OF &l A|FA 7Ho] HZ MY
= join®2 DB HIO|S0f 27T Xt sSt= CiAl 7Hx| Z28M0] CHa 2

o A—| EH (J_LEK-IINI)
» selectEO|A H2| Z0tS Yot 2t gt 249 4 X7

var queryCustomers =
from cust in db.Customers
group cust by cust.City into custGroup
where custGroup.Count() > 2 // 30|42 NS HatstE= 1 FTH Hist
orderby custGroup.Key
select custGroup;

LINQ

BE Ho| A = HME

= LINQQ| MR 2| 122 Aut & [ CLRO| CHot HIME
SEOR Mg
= 0|2 HME 52 €2 0|F2 AFESts BE F| A
a

o "
= St=

Where, Select, GroupBy, Join, Max ¥ Average HIME 1 E22

g A 87ts

int[] numbers = new int[7] {0, 1,2, 3,4,5,6};
// Query Syntax
var numQuery1 = from num in numbers
where (num % 2) == 0 orderby num select num;
// Method Syntax
var numQuery2 = numbers.Where(num => num%2 == 0).OrderBy(n=>n);




FILE 1/0

FILE 1/0

o 2E& (Stream)

= AIEO| Q1ZHS L olxEL XAAKO| JiEo| ZZHIYA
U AE(Input Stream)2 CIO|EH{E 2ERCE 20{5¢
3 AEZ/(Output Stream)2 H|O|EHE AEEOZ L2 H

» AEEZ ALBSE X
I.Ol
7|2E, ZLE, 022
o 2 2|
HESRA
T2 E

==

IZI

o Y&3 AEE (Input/Output Stream) Sef{A
= FileStream 222 - DY AEZ S Hdst= Salil2
= BufferedStream 22~ - HI{7|5& 7t%l HIO|EAEE
= MemoryStream 22~ - H22[0] = HO[EAEE
= TextReader & TextWriter 222 - EXIAER YEH TS
= StringReader & StringWriter 22§ - string Y& 2EZ
= BinaryReader & BinaryWriter S22 — |O|E{Et 2| T 22|

APO|=0f| IHE HiO|H 2| Y= AEF

o It (File)dt C|E E2| (Directory) 224
= FileSysteminfo — It A|AHE K S LIEIW= 7|2 S22
= Directory, Directoryinfo - L[ E2|E LtEIL = 7|2 2L
= File, Filenfo — ItY = LIEfL= 7|2 S
= Path - 42 Sz

FILE 1/0

FILE 1/0

o File 22

= /0 7|2 A2 DY 2EE HEE HISSHAL,
FileStream2| Z4H| & ‘d/dsto] ote| /o HSE +H

m sealed 7| Y EE ARSI SgjA0| Al THe

» BH HAEZS0| public static@ 2 M A

= using System.IOE AL

|

o ztE HAE MBS
Create, Copy, Move, Delete — I} 2 S MM 24},
Open, OpenRead, OpenText, OpenWrite — It 7|
AppendText — FL|ZE BIAEZS F=II5H= StreamWriter A4
Exists — It EXf O£ & =0l
SetCreationTime, GetCreationTime — I} 20| MM &l xRt A[ZH
SetAttributes, GetAttributes — It 2| X|™H &l FileAttributes

==
SRS

OS5, AH

o Directory 22iA
» CIEES MY, Ols, &H, CIHMESZ| EMOL, 5t CIHEZ| S
O, ClAMER| Lfo| Y O|E2| EE YOtL=0H ALESt=

e

s sealed 7|/ EE AR50 A0 Mg Ot

= HH HAEZS0| public statice 2 M

w CHMEZ 23 HAE HS
CreateDirectory, Delete - C|ZHE2| MY, 0|F, AHH|
Exists - C|HE2| EXf O{£E =0l
GetFiles - C|HEZ|0f Q= TIYE = HI Y Hist
GetDirectories — C|H E2|0f U=




FILE 1/0 FILE 1/0

o Path 2 O FileStream S22
= OFUO|L} CIAMER|Q| & (Path)E &Y X ¥ E, +=8st= 2 w O U&= @0t ot et ot 2HE CHE 2GHN e s
= sealed 7|YEE ARSI SejAC M;\% ote (ool #FEUY, #TEY 5)2 81 A=0 &k F&5HH AtE
s HH EHEQ HAES0| public static@ 2 MOt = HIO|[EAEZO| Ot EXIAER S ALES}HY| -?-|5HA1%
. A2 M Lol HAL XZ FileStream2 StreamReader2t StreamWriter2 HE510] ALE
— —_ . o " X
DirectorySeparatorChar — C|H E2| 12X} 742 H using System.lO;

class FileTest {
S oy public static void Main() {
FileStream fs = File.OpenRead("C:/Test.txt");
StreamReader r = new // $2 XE2|A| 22
StreamReader(fs, System.Text.Encoding.Default);
r.BaseStream.Seek(0, SeekOrigin.Begin);
while(r.Peek() > -1) { r.ReadLine(); .... }
r.Close();

Combine - ZZE 2%
GetFileName - Z 20 A It20| &

FILE 1/O Assembly

using System.lO; o COM
class FileTest { = 0|0 AFE =01 HZEl IOl IYAFE S 98l cOM &HE
public static void Main0 { = A CHE 21012 XY Binay EIY SRE 2I8) COM A8 B
string path = @"C:WOutput.txt”; Client0f A COM A#E =Z8 1 COM AH{o| BT tolg + g8
FileStream fs = new FiIeStl;eam(path, F_iIeMode.Create); COM M QIX|L} O] 20| BHY A E|H Registrye] HZO| 21X &S
StreamWriter w = new // 82 XNE|A| 2Q
StreamWriter(fs, System.Text.Encoding.Default); = Assembly
//w.BaseStream.Seek(0, SeekOrigin.Begin); = OS2 exe dilat &2 EEJ_EDHQ M &2 2d e
w.BaseStream.Seek(0, SeekOrigin.End); // T S0 37} m HYEZO| EHRZM TDE AR A HE A2 E 7HsSHA St T
w.WriteLine(s); //.... S7t¥= m Class & MTHALQ! internal 2l 01 TR
w.Flush(); //*EE'OiI 7|88 2E H|O|E{E Yol= HE = 22 com DLL01| Lot Mz CHE HE SA| MS7ts (F, Client?t
w.Close(); °J°P‘ HM S mrefsto] siEH S 29)
} = OjdlS2| LHO| XpAlof CHEH MEFHIO|H E E3*5P04 Hi iz = Sl
} oS Adte= X0 ZALEE (5, Registry0ll SE5HX| &3)

= Native Code?} OtL|2} MSILO|2tE= SUHIE




Assembly

o og=2e #4

Manifest - LS OIS 2|5 H=SICHEH 1 YEIF EQst

Type Metadata - O]l 2| 2t0]| EX5t= S, £, HAE,

1

Ha SO oigt 82

MSIL - ALt HS M HENX|= A A o
Resource - O{ M2 2|7} AFESHE 2|AA0|H ST T2 29|

O[OfX|L} HIAE OFO|2 &

HILIHAE Uzggfa
& 4! 0llEt dlolE
MSIL
CIPSN
WEEE]

Assembly

o ILDASM =+

= Visual C++2| dumpbin.exelt Turbo C2| tdump.exe0f| sl dst=
FEE2E2 AW OYo| LR AXE HHE
HLUDAE HEFEEE HA|
.assembly
class: Y of A =2| Lo EXHSt= A Lol YEE E0E
.method : siF Of B =22| LHO|| EXSt= HAEL YEE HAHE
.ctor : constructor It 2| X2 HHXE 2[0|

imix

Assembly

o C# DLL MM

MZZHE >Hl
o= Z ALEE
(o]

23 > 22 2toj=z2| M
sk 7 é% A
Antd e *dil T2 =Y

o C# DLL &8

e ojdl=2|7t East R0 DLL HESH AHE
e ojdl=2le H/AHO|A using
odEe|el &4, HAE ALE

3@ zw ssm
St o

BEEsEwIHEAc s

Assembly

O csc AUt E AHESH C#DLL dd 3 &8 0
= Point 2222t Point3D S22 E PointLib 2t0[E2{2| 2 4
csc /out:PointLib.dll /t:library Point.cs Point3D.cs
= PointTest 22§20 A PointLib 2t0|E2{2| AtE
csc /out:PointTest.exe /reference:PointLib.dll PointTest.cs




