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. 2

Z213g P Us 7R A%

B EF(token)O|2} B

o= o|n|Qle A4

m E3Q9

OPX

— K| 0{(keyword) : abstract, asn, ..., while

— AHALMX}(operator) : +, -, ¥, /, ..., >>

FEXdelimiter):, : . () {} []

— HX(identifier) : sum, stk, ptr, ...

Programming Language Lab. DonggukdWniyv:

— E|E{H(literal) : 526, 5.53, 5.97e24, 'c, "string"



T2 A0l EAAN O 7[sd =7t 0|0] FHo[x|0f
C# X|™=0] (777l]) — C# language specification (ECMA TC39/TG2)

ol - E|-
AN — -

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

O]



= Fxo| o]
B RIEO| SR (B4, 44, B, B4, HAL, Ho|2)S AlWst| 9[st0) &
JEE

m EXE AIE

" jARR TR
" @73 20| XIS BHOZ NG Its

HFE A= : sum, suml, money_sum, moneySum, @int, ==
=2l HA = 1sum, sum!, $sum, #sum, Money Sum, virtual

-

[57 4_9]
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m XtHF 2XF &8k (character set)
B SL|3E(Unicode)
B EZX A : 16 Bit
B MNA 2= 20 B

static readonly double © = 3.1415926535897;

B @ 7|= (at sign)
B X750 2H ALEE If X|H0{et &
m 2t HE N VA ALEE [ S Yot HEC = QIA

int @int = 10; /] right!
inti, @i; /I error!

-

-
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A S A =z
" M4 M40 BR

® 10%Xl==(decimal)
B 167%IZ=(hexadecimal)

B C#0| M= 8Tls=(octal)= X|RSHX| K=

10%I4=: 15, 255, 65535
16%l4=: OxF, OxFF, OxFFFF

m default : 32-bit
B longy : 64-bit (0|O: -L, -I)
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9
K|==(exponent) £ 22| R F 0 e}
= D@ AM(fixed-point) 5= 1414, 3.1415924, 0.00001
= BE5 A4 H(floating-point) &= :  0.1414e01, 0.1414E1, S5E-5f

m 20 et
= float, double : 1}t AL
= decimal c 2| A AHAL

B UL (precision)Of L2t
= float & . golof -f -F
= double & : default
* decimal & : HOO| -m, -M

- 2 -
~
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O

MO g g AL

inary value
alse, true (d=4f 010} 12 A HBIE|X

\
\"
\O
\b
\f
\n
\r
\t

2
Programming Language Lab. Dongguki@niyv:

single quote(\u0027)
double quote(\u0022)
null(\u0000)
backspace(\u0008)
form feed(\u000C)
new line(\uOOOA)
carriage return(\u000D)
horizontal tab(\u0009)
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AE 2] At20| o|0|QF EE
—— O o1
B 0|F 28 E 5 (double quote) AtO|Of| A=l AEE

= Of]) “hello world”, "I am a string.”
m System.String A0 AN = FZ

E gl Arz=(verbatim string literal)
| &5 Lo oa#ol= —.-_—Xfot' Ho

string a = "hello\t world”;  //hello  world
string b = "hello \\t world”;  // hello \t world
string ¢ = @"hello \t world”; // hello \t world

i

[11/4—9]
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m A EXE 2|3 (object reference)

m (nuII)

W OtF M| Jt2[7|X| b= AEY

B ENESHL A E ST = Qe B2 A8
m 7|30 AHE
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= ==
FMo| ZF

® // comment
“//2EH MEE & K| FHo= 7t
= 0Of) int size = 100; //size= 10022 ZX7|3}

B /¥ comment */
= /*QF Ctg */ AMO|e] E& &KX

" FNE oo E CH2 FA0
= of) /* C# QA0jof Al OfF Fo| TAZ 99}
xMo| Hel2 X @otn Ut

1y
o 0
n 4
1z
|0
U
N
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m /// comment

“ /) theol ZRiES FMoz 7tF

< C# ZRIY0| Tf3H F EIME BsteT AFBSH: Y
= XML E{E 0|83t 7|=

« Ao A0 /doc SME AFBSHO] XML 2A My

csc CommentApp.cs /doc:CommentApp.xml

= XML &M
= T:CommentApp - T is Type
= M:CommentApp.Main - M is Method

Programming Language Lab. DonggukdWniyv:




= xpzgol o)
m Xtz N7 A

" Xt2Ho| 58
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ook
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B CHOKEYS SSARY ALE(CTI)OAM Zolot FH2ZE &

Of

- O 1

S 2 oI}

/Il & & 4219 o|0| = 5 &5l
System.Int32x; //CTS O Z M43 H4 xO| M
int X; ICHEHO 2 H4Y Bl x| MO

- -

m CTS &1} C# Xt2E ol HA|

CTS x}2d o|q| c#xtas | CTS Xt=d o|q| cH#xlE2Y

System.Object | ZHX|H object System.Int64 64H E Ho+H long
System.String | AE2Y string System.Uint64 | 64H|E 235 Q= M4  ulong
System.Sbyte B35 Q= HIOIEH sbyte System.Char = char
System.Byte HIO|EH byte System.Single | CtQ MOz M3 float
System.Int16 16H|E MY short System.Double | 0| MY Al double
System.Uintlé | 16H|E 235 9= M4  ushort System.Boolean | £ 2|5 bool
System.Int32 32HE H4+H int System.Decimal 10%14+H decimal
| System.Uint32 | 32H|E 2E359= ™M44  uint —

. =
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o| 5=
2 A=(signed)
= sbyte(8H| E), short(16H| E), int(32H| E), long(64H| E)
B 23 gl=(unsigned) §+Y
= byte(8H| E), ushort(16H| E), uint(32H| E), ulong(64H|E)
= H4¥o| 27

C# XI&d CTS ¢ = 2 Entd Z|CH Zx
sbyte System.SByte @ 8 bit -128 127
short System.Intl6 | 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 0 4294967295
_ ulong System.UInt64 64 bit | O 18446744073709551615 -

L [17/49]
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& 2T (floating-point)

= float(32H| E), double(64H| E)

m 107 XtE 2 (decimal)
ol §UEE Q5= ALHo Ol &(=IALE =
=28 R8 A3l
" 2240 EOA(FENZE Me|sH| I E)

[18/49]
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" 2R
B 16H|E SL|FE(Unicode)E AtE

m 2 =23d(boolean type)

B truel} false & StLIO| 2f0HE JHX| = X2
= 2xtgte 7HE 4 98
" OE XRYOR Hg 27}
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MO

T/t &

= &

oA Hof o5 SAH2=

(initial vaIue)

N X e BEY X713
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%} "\u0000

boolean false

Programming Language Lab. Dongguki@niyv:
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O L| X]| = A E(managed code)
= NET =8| %37 &[5t 2E B&E

AO{L|X| = = E(unmanaged code)
" CHOIIM AP gE o Ble ST o/EN0 MY RE BF
Ol 2t&H ALEX}
o IARHR): B4o| FAE gl
ol HAERH): HE 2] =40 HE KO U= afs Hhet
ZOIE FZR AMKH->): 2N HHO| H2H0 Q| gt= Bzt

EQIHFO M YR oMY
B csc /unsafe PointerApp.cs

ZOIE GAL2 HEE A| unsafe RE 22 LHOIMTF 7ts

o
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Programming Language Lab. Dongguki@niyv:

[O4| X[ 2.9 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=1y=2;
Console.WriteLine("Before : x =" + x + ", y =" + y);
unsafe {
Swap(&x, &y);
}

Console.WriteLine(" After: x =" + x +

n
0
O [k

csc /unsafe PointerApp.cs
Mg A1t

Before:x =1,y =2
After:x =2, y=1

-~
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;A2 a0l ¥ S5 A

int[]  vector; /11X Hi G
short[,] matrix; /I 2Kt Hf &

object[] myArray;
int[]  initArray = {0, 1, 2, 3,4,5}; /[ MATtBHH X7|4F 5O

o -
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o o
" new AMRS SN SH2E &9
“ HiZo| KNS SSH2EM HiE 0|52 58 HiE

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

“Hj 2R Aol A

int[] vector ; vector : @ ‘II

vector[0] vector[1] vector[2]

-y
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mH{EO of MY
« H{E ol QIElA = 08 E Al%
" Length ZTZ2IE| Sot HEe| O] B2
= QlElA EHo| X1} : IndexOutOfRangeException 2hAH

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

m HEO| HiE
u RO EaTh CA[ B RO| &= HiE
" ChXHA B A2
g A0 diEots HIE0| M2 CHE 37[E 72 = ULk

int[][] arrayOfArray;

°

- ~
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[0 A 2.12 ArrayOfArray.cs]

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

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

int i, j;

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

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

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

10111213 14

. =
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0

® StringBuilder 22

B oENoE AETS HEY| fle 2L

AN MY thEs ¥elzE HE7s

= (@) =<
mAEE ZHY MY, F

M7= CtEet HAE NS
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m Al(expression)
=0l 2fE A LSO AHE

L HA =2
A
N
A10f Z4of rohet
MAl, BAAL =2lAoz T8

|
l.

M X} (operator)

A
m Alo| o|O|E AHN
N
N

-

mOIARL L OfEA| AAERI S LiEtE 7|
CHOIO] AT 48749| GIALXE HO)

= ALK (operator)Qr I| B X (operand) 2 1

[29/49]
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2 v 3
100 | v 2
i i I D
of < m
L foF I c
100 + — =
ol + ! i
I oE A be 9
0 or " % &
NS
TovooLy g
~ oF Y -~ ks
v K4 ~ - O
i S *__ 160 >
— < _ L
AT % I m__.A_m 8 -
Do) T T S SR =
A8 Kag oL o =K
N - R
K KKKRKKK X W_ K< <
S e Rl R e Bl Il B oY N Ac S 8l
8l 81 Bl Bl B B Bl w < 8 u| R2
R N or <N E g oF R
<A H H Ko m ¢ FEBF T R OK
K
<d
e 5.
kio o
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—t
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X = -5; I 2
X = (5); I %4
X = -(3-5); Il 4= 2

B % : LIHX| AALXHremainder operator)
BXx%y=x-KX/y)*y

Programming Language Lab. DonggulcUniv: : S 131/49]



= o|O

= = Jjo| 2t Blm3te Of

B HAFADL : true or false

" B GARPF EBE A

—

&b O ALK

o

= for, while, do-whileQ| =714l

" GlARF Q2R
|

A AU} M=

of AFX} M =9
b ALK} > >= < <= (=2)
SHE O ALK} == I= 1('55%)

b==x<y ===> b==(X<Y)
a>b+c ===> a>(b+c)




= o|O|

" QML B R

(), =2[FE0)

5 =oE&@d) =2

> Z

X=y || x >y && y

L

2
|

Ix

X && 'y

~
=,
=
=)
=2
=)
(@)

Bl

4

9

Programming Language Lab. Don




[0 M| 2.18 LogicalOperatorApp.cs]

using System;
class LogicalOperatorApp {
public static void Main() {
int x=3, y=5, z=7;
bool b;
b=x<y&&y<z
Console.WriteLine("Result = " + b);
b=x==y||[x<y&&y >z
Console.WriteLine("Result = " + b);
}
}

M AT}
Result = True
Result = False

-
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-

o0

gy Ho S otLt SHAIZIAL a7

oOT o
LRt 7=
mo++, --
B =71 OfHl AO|= AFE e (a+b)++
B ALY MR OLEl  f++  // error: fis float
ot =

B ™| ALK prefix operator)

n=1,
X = ++n; Il x=2, n=2

B 2| ALAXHpostfix operator)
n=1,
X = n++; [l x=1, n=2

-
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o0

u H[E T2 gibs

" QiR B35

5 HE =2|&(&) HE =2|&() BHIE HIEtY =2|=("),

2ZF 0|5(<<), LEZ 0|&(>>), 19| E(~)
" OIMXE M

)
T

Programming Language Lab. DonggukdWniyv:

A o|O] A& o
HE =2|F X&y
H|E =23 * xly
HlE H{E}N =2|SHexclusive OR) X"y
(left shift) X <<y
(right shift) X=>>Yy
1 (one's complement) ~X




-
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[0 M| 2.20 BitOperatorApp.cs]

using System;
class BitOperatorApp {
public static void Main() {
int x=9, y=3;
Console.WriteLine

X+"&"+y+"="+ (x&));
Console . WriteLine(x

(x

K

+
£y = )
AT Y= (XMY));
0="+(~10);

Console.WriteLine
Console.WriteLine

=

~

-




uHEf
mOAIT? AR AIS if (Xx>y) max =x;

else max =y;

max=x>y?x:.y;

true

max = X;

false

max = y;

- g -
0
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[0l | 2.22 ConditionalOperatorApp.cs]

using System;
class ConditionalOperatorApp {
public static void Main() {
int a, b, ¢
int m;
Console Write("Enter three numbers : ");
a = Console.Read() - '0"
b = Console.Read() - '0";
¢ = Console.Read() - '0";
m=(a>Db)?a:b;
m=(MmM>c)?m:c
Console.WriteLine("The largest number ="
}
}

23 HOlH :

Enter three numbers : 526
AlSH Z{ 7} -

The largest number = 6

°
-




2 AR ZABHSto] 02017 ALK
All = A1 op Al2 — Al1 op= Al2
|- Ak AR+ - T %
P _HE dpxp: & | A << >>
e Bl ALK ARE O
sum +=1; — sum =sum + i ;
X*=y+1; % X=X*y+1;




NAE ALK ARE Of

(int) 3.75  ===> 3

(float) 3 ===> 3.0
(float) (1/2) ===> 0.0
(float)1/2 ===> 0.5

Programming Language Lab. DonggukdWniyv:



==

o Tr
H|O|Ef EtR0| X|°dct Bt 22 75 THA| HAL s
obj Is <type>
SO s X8 Bl E B as

obj as <type>
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= o|O|
m Lo o|0| & C# X0 = LIE}

AAKXE: new

34 Hhsk A AKE typeof
At checked
At unchecked

-
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[0f| K| 2.26 IsAsOperatorApp.cs]

using System;
public class IsAsOperatorApp {
static void IsOperator(object obj) {
Console.WriteLine(obj + "is int : " + (obj is int));
Console.WriteLine(obj + " is string : "+(obj is string));

}

static void AsOperator(object obj) {
Console.WriteLine(obj + " as string == null : " + (obj as string == null));

}

public static void Main() {
IsOperator(10);
IsOperator("ABC");
AsOperator(10);
AsOperator("ABC");

}

}
M At
10 is int : True

10 is string : False

ABC is int : False

ABC is string ... True

10 as string == null : True
ABC as string == null : False

- ~
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n A

ol #H3l(implicit type conversion)
I EH0 o5l AsHeE slks A

H
m X2 37| X2 > 2 37| a2y

B HA|A A H3Hexplicit type conversion)
0

T2 Tt HAE AMAIS ARSI St
B IE}

" (RFeY) Al
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[Of| K| 2.28 LosePrecisionApp.cs]

using System;
class LosePrecisionApp {
public static void Main() {
int big = 1234567890;
float approx;
approx = (float)big;
Console.WriteLine("difference =

—

[

ifference = -46

>

02
Yy
o Kl

+ (big - (int)approx));




HE M (boxing)

=]
B YO OO|HE HEYo = Halst= A
B Ao 2 SAHC=E AS|H
e
[ Stack &< ] [ Heap &<
[inti: | object o = i;

123

object o;
‘ (D Box M4

-—

o

Programming Language Lab. Dongguki@niyv:




-—

Programming Language Lab. Dongguki@niyv:

[0f| | 2.30 BoxingUnboxingApp.cs]

using System;
class BoxingUnboxingApp {
public static void Main() {
int foo = 526;
object bar = foo; // foo is boxed to bar.
Console.WriteLine(bar);
try {
double d = (short)bar;
Console.WriteLine(d);
} catch (InvalidCastException e) {
Console.WriteLine(e + "Error");

}
}
}

Mo AT}
526
System.InvalidCastException:

at BoxingUnboxingApp.Main() Error

°
-




