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» H2| A O0|E(delegate)= H|ALE £X J|H
o AN XN EZ0| dtEEl HAE EO_IH

» O|HIEQL AYEE N2|ot7| st HHE

y MO HER:

(I —

[modifiers] delegate returnType DelegateName(parameterList);
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» O|HIl E (event)
o AEAL MO0 |of LASt= AFA.
o O AHHO| Edst AS Le|7] fIo] EUl= HA X2 ZH=F
- C#0|M= EHE|AHO|EZ 0| &3I0{ O|HIEZ X 2.
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» ORI E | HE|

[event-modifier] event Delegate Type EventName;

» O|RHIE-=F = 712 2 (event-driven programming)
E X2|7| S So10] N[0 Lot ArdiS CHE A
A ol %Xlﬁh_'_ 0f Chef #9 S HESEE Al7E TEE THA
- ZL O|HIEO| M2 Y S SEHOR J|&
1AM/ FEHO|IH EYEE EY + AUS

iS)
£
1l
o
°
rE

ﬂll

- TR AET K

|_




O|HIE (2/2)

d =M

» O|HIE =2 7] 2|

oA —
now 2
wy 1o
g O =
n T =)
KO _mu_._l_ _._._o
[T T 50
K
w .
T <
mo“_om Q_o
gt -
oS X
s
gt Ul
waroyll Eal
._Ol_.:_ _._._.__|m
R = Uo
._WAE_._._ £ | Lo
oo Wap
<Vwi= ._L0| m __
L O — T
KM0CS o R =
— © O
ioTT o _— W=
— e AL —
N
L _._._M MESE LN
KK c o 1E iz
wl wl g <& | w|="
TG OoFEFEIRN
S CATIROG Sl

N
T =
Lul| .
=] <
B
@) —O
T
o B
LH ol =
._O._ _._._OO_
N PR
| s
(2
- <
! olioF
Wr =
uo Im
gl Wwfw
H i
=~ O O —
<V — —X
il W olpy
S oIR
N %0
Ul 7 ojokp
7 %




EventApp.cs

[EventApp.cs]

using System;

using System.Windows.Forms;

class EventApp : Form {
public EventApp() {

0|2] FE oJHEE H!
gzZ|Hel=

this.Click += new EventHandler(ClickEvent); // @ O|HIE XZ2|7| S &

}

void ClickEvent(object, sender, Event args) { // @ O|HIE X2|7| &N

MessageBox.Show("Hello world");

}
public static void Main() {

Application.Run(new EventAPP());

}
}

i

Hella world




AflEes T2
sequential flow of con
, HE[ AT A|¢E.:.+I
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A
1. A E 20 St HAEE B

2. AtME IJ1|A': £ ThreadStart E 2| AHO|EQ| A
3. W= HE |71I0|EE 0| &5l AEIE W2 MM
4. A EQ| AHES A|ZH(Start() HAEE =)




ThreadApp.cs

[ThreadApp.cs]

using System;
using System.Threading;
class ThreadApp {
static void ThreadBody() {
Console.WriteLine("In the thread body ...");
}
public static void Main() {
ThreadStart ts = new ThreadStart(ThreadBody);
Thread t = new Thread(ts);
Console.WriteLine("*** Start of Main");
t.Start();
Console. WriteLine("*** End of Main");

2 21t
*** Start of Main
*** End of Main

In the thread body ...
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» HEF 2| ol

© NEFS WHESR S 5 s THE

o C++9| BZal, Xtuto| M 4|2l at S AsH
» MulE TR

o ZefL, 72N, AHE0|A, HAE
RS- E=

o HE Ip|A L= Tt IgAa

o o Oj7f H<4=(type parameter) - <> Qt0j| 7|=&

class Stack<StackType> {

private StackType[] stack = new StackType[100];
...
public void Push(StackType element) { /* ... */ }

public StackType Pop() { /* ... */ }
by

Stack<int> stk1l = new Stack<int>(); /173
ack<double> stk2 = new Stack<double>(); // !




o3l 1E
» 012

- ZRIAYS THSD Y 7| 2K
- EZ(token)O|2} B =

- 2¥Xo2 oD|QlE A4 G

O|
— T

— X|d0{(keyword) : abstract, asn, ..., while

— SdE T 94tXHoperator) : +, - K, /L, >>
3 — A E2XHdelimiter) :, : . () {} []

— FH&(identifier) : sum, stk, ptr, ...

2| E{ E(literal) : 526, 5.53, 5.97e24, 'c', "string"
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y ZEY AN BAAG O 7|52 =71 0|0] Fe|x|K U= EHo
y C# X|™HO (777)) - C# language specification (ECMA TC39/TG2)

abstract as base bool break
byte case catch char checked
class const continue decimal default
delegate do double else enum
event explicit extern false finally
fixed float for foreach goto
if implicit in int interface
internal is lock long namespace
new null object operator out
override params private protected public
readonly ref return sbyte sealed
short sizeof stackalloc static string
struct switch this throw true
try typeof uint ulong unchecked
unsafe ushort using virtual void
“volatile while
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I XISt (character set)

L|3 E(Unicode)

A} #3116 Bit

o MA 2= 210 £

static readonly double = = 3.1415926535897;

» @ 7|2 (at sign)
o X[EALr 2H AHE R M X|HOet &
- S HYN S AR I STt HELE Q14

int @int = 10; // right!
inti, @i; /[ error!
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A A
O T O© OT —I OoTr
> 10&l==(decimal)
- 16%&lz=(hexadecimal)
- C#Ofl A= 8ZI4=(octal)S K| ASHX| 2.

Lo

T 15, 255, 65535
. OxF, OxFF, OxFFFF

- default : 32-bit
- long¥d : 64-bit (F0O|0]: -L, -I)




AlAS] AFA
=T o oT
, AAS AbAo| B E

A AN
=T © O T

X|==(exponent) £z 2| 750 L}t
HA4H(fixed-point) &= :  1.414, 3.1415924, 0.00001
SA4H(floating-point) 4= : 0.1414e01, 0.1414E1, 5E-5f

o

- 4l
=
T

o L0 et
- float, double : 1tst
- decimal 32| A

- M (precision)d| L2}
- float & > ™oly -f, -F
- double & : default
- decimal & : MO0 -m, -M




528 d72% =X &
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4 Ecﬁ Jg—r

> binary value
- false, true (=4 01} 12 Al HIIE|X| A Z2)
» =AF S
o Eta OI%_'T'_g(smgle quote) AIO|Of| &

- o) a’, A
o @scape sequence : E5t ZEAIE HHA
\' single quote(\u0027)
\" double quote(\u0022)
\0 null(\u0000)
\b backspace(\u0008)
\f form feed(\u000C)

\n new line(\uOOOA)
\r carriage return(\u000D)
\t horizontal tab(\u0009)




. iga Abz~0| o|O| 9t EX

O|= 2185 5 (double quote) AHO|O|| B =l AEE]
- 0f]) “hello world”, “I am a string.”
> System.String 22| A 0| AN E FZ

» =M AE & Ars=(verbatim string literal)
- AEE o Lo o|AAHO|ZE EXE HH
'@’ 7|29r 2 AEEY d Y=
string a = "hello\t world”;  // hello world

string b = "hello \\t world”;  // hello \t world
string ¢ = @"hello \t world”; // hello \t world
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» [/ ] comment
> [/ =8l Eﬂ%%—’?
- CH EZZ =Y ot Jl
3
- XML Ef1 & O| &3l 7|=
o ALt AlG| /doc M2 ARSI XML A Ad
csc CommentApp.cs /doc:CommentApp.xml
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- XML F A
- T:CommentApp - T is Type
- M:CommentApp.Main - M is Method
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» C# Ol AIREY 2 SSAIEE A|2E(CTSOAM E
o|o} ozl)\IOE -'I-_éeL_I_M
/| CtS A 9o| o|0| = 5 YTBIC}

o = .
System.lnt32 X, HCTSHRoE P Haxo| MO
Int x; ICH Pz g4 #Ha x| d

» CTS @1t C# XAtE2g 10t 2HA

CTSX=d ojoj CHXIEH CTSX=Hd ojoj CHXIEH

System.Object = ZHK| & object System.Int64 64H|E Jo+H long
System.String AEEH string System.Uint64 | 64H|E E 3 Q= M43 ulong
System.Sbyte HSQ= HIO|EHA sbyte System.Char = char
System.Byte HIO|EH byte System.Single | Gt MOl Al float
System.Int16 16H|E H4+H short System.Double 0O|= Mol Ald double
System.Uintl6 | 16H|E 235 Q= H43d | ushort System.Boolean | &£ 213 bool
System.Int32 32HE HM+H int System.Decimal | 10%l=d decimal
System.Uint32 B3 o= M4H  uint




7S] - HAS
S - BT
 Y4Ho B8

- B QE=(signed) M4
- sbyte(8H|E), short(16H|E), int(32H| E), long(64H| E)
o B A =(unsigned) H4H
byte(8H| E), ushort(16H|E), uint(32H| E), ulong(64H| E)
» Aol 37

C#XIed CTs ¥ = 2 Pt x| CH 2k

sbyte System.SByte | 8 bit -128 127

short System.Intl16 16 bit | -32768 32767

int System.Int32 | 32 bit = -2147483648 2147483647

long System.Int64 | 64 bit | -9223372036854775808 @ 9223372036854775807
byte System.Byte 8 bit 0 255

ushort System.UIntl6 16 bit | O 65535

uint System.UInt32 32 bit O 4294967295

ulong System.UInt64 | 64 bit | O 18446744073709551615




, AlZeo| TH HHTF AlZs OIALS |EEE 754 HES
=
, Ado| £

- B= A=K (floating-point)
- float(32H|E), double(64H|E)
- 10%l Xt &2 (decimal)
- DEO| HEEE Q5= AL O|&(=2[A L a2tH At
- 28 58 AtEl

- 2=d0| BHAHGEZMZ Helotr| IiZ)




o - X2 Chet 7|4

» ARAE AT LM E 0| Qo] SAIH2ZE 2
=

= X7| 4X(initial value)
=2l 712 BEU 7%
byte zero (byte) O
short zero (short) O
int zero 0
long zero oL
sbyte zero (byte) O
ushort zero (short) O
uint zero 0
ulong zero oL
float positive zero 0.0f
double positive zero 0.0d
char S (Null) 2 X} "\u0000'

false

boolean
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o
O L| X| E 3 E(managed code)
. NET Z|Qle|3 7t st AC 2=
- AOjL|X|E T E(unmanaged code)

¢ [=1 s L I L el H -d
CHOIM e 4 Ql= E3UE JEXNQ 2o ZE £F
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> ¢sc /unsafe PointerApp.cs
o HOIE A4l HIEA| unsafe ZE S5 WO T Vs
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[PointerApp.cs]

using System;
class PointerApp {
unsafe public static void Swap(int* px, int* py) {
int tmp = *px;
*px = *py;
: *py = tmp;
public static void Main() {
intx=1,y = 2;
Console.WriteLine("Before: x ="+ x + ",y =" + vy);
unsafe {
Swap(&x, &y);
}

Console.WriteLine(" After: x ="+ x + ",y =" +vy);

—
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Bef;)re:x=1,y=2
After: x =2,y =1
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- HE MO
H{ 0|2, Kb, 12| 1 YA H 58 HA
int[]  vector; I 1K€l B &
short[,] matrix; /1 2K}2l H &

object[] myArray;
int[]  initArray = {0, 1, 2, 3,4,5}; // M1} 2
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» HIE 44| &8

° new ALKLE

- Hi 2| 4K E
= 7t &

Sofi SHoZ M
MHTOZM i 0122 SN HIY 2H

—

vector = new int[100];
matrix = new short[10,100];
myArray = new Point[3];

» B E A A p S-S

int[] vector ; vector : @ I
vector = new int[3];  yector - {.__I_> I

vector[0] vector[1] vector[2]
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» B0 4 MY
S Hj ROl QIEAL ORE AR

° Length Z=HE| SoF H{E2| £0| E
- OlElA Ol Xt : IndexOutOfRangeException 2

0

Int[] vector = new int[100];
/...
for (int i=0; 1 < vector.Length; i++) vector[i] = i;

» HHE [ B
- HE2| a7t BfA HYEO| &= B 2
> CHAHE B 24F 2
© 2 W0 sfEotE HE0l M2 LHE A7|E 7tE 7 UL

int[][] arrayOfArray;
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[ArrayOfArray.cs]

using System;
class ArrayOfArrayApp {
public static void Main() {

int[]1[] arrayOfArray = new int[3][]; // declaration

inti, j;

for (i = 0; i < arrayOfArray.Length; i++) /] creation
arrayOfArrayli] = new int[i+3];

for (i = 0; i < arrayOfArray.Length; i++) // using

for (j = 0;j < arrayOfArrayli].Length; j++)
arrayOfArrayli][j] = i*arrayOfArray[i].Length + j;
for (i = 0; i < arrayOfArray.Length; i++) { // printing
for (j = 0;j < arrayOfArrayli].Length; j++)
Console.Write(" " + arrayOfArrayli][j]);
Console.WriteLine();




A E&IF (String 24, String &)

» String 22 A 9| 2|0
- =A@ = B0Y| [0l ArEot=E AtRY
- System.String S|Ad 1 =St Xt EH
c 71282 L E0| HEEX| BES(immutable) £ /= 5

o
30| /&

» StringBuilder S| A
- 8aNoz AEG S LRV 2ot 2L
i §Erln9 S &7 LH%% HASHK| R E £|0f Jeo2 EQ

- N O HEE LHES Yo|z WHItS

- AE” FS7H0| & R, F7HA7| = Tt HAE M
> Java 9| StringBuffer 22| A 2| copy
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» Al(expression)

FEO|M 2f2 AlLSH=H AFE

Al 2 ALt (operator) 2t I B XH(operand) = g
Alo| Zrof rohat

- AE A, BAA, 2Nz 18

o]

(0]

o

» AAXHoperator)
- Alo| o|0|2 AX
—1 = = O

- TR OfEA| A MRS LIEILYE 7|3
- CH#QI0] AT 48749| GILHR} FO)
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: new typeof checked unchecked
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5 - ==
(-5) ; Il =5
-(3-5) ; /] Q22

» % LIHX| A AFXHremainder operator)
CXBYy=x-(xX/y)*y
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o or, while, do-while2| Z=714]
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===> p==(x<
a>b+c ===> a>(b+c)y)
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