A
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m =22 A(Class)
C# ZE2IO| 7|2 e
= X AFE M (reusability), 0| Al M (portability), &M (flexibility) &7t

NS gelot= BEH

" Anjo| TEQ B Yoot

EH
B X& F4tot(data abstraction)Q| Hh
m ZHX|(Object)

m SajAo| QAHAZR Hpop ZH2 ot

=
u AHE delotv| oM = dligot=s EelAE §e
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" Zej2o| MOl e

public, internal,

abstract, static, sealed

[class?ﬁodifier] class ClassName {
/[ member declarations

}

- 2 -
0
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=M XHmodifier)
m BEUMHE0 £d2 BAlo= WE
S A =8 XHclass modifier) — 87|
B public
“ CHE Z2F0|M AR 7t
B internal
P d 2 ZEIOYMOME ALE Yt
=GR dERE B2
B static
Sl BE HH I EAE HH
= K T2 EXSt= A0l ofL 2t SefA the|l2 EX
B abstract, sealed - It SejA4.28)0 A A
B protected, private — 4124 X
" new - S S0 AFE LD HO[A SeEfAo] HHE =4

-




m SaA Moio] of
® Fraction — 222
" LE 27|, HAS HEO| M 37y

class Fraction { Il 24 SefjA
int numerator; /| X EE
int denominator; /[ 280 ZE
public Fraction Add(Fraction f) { /* ... */} I HE HAE
public static Fraction operator+(Fraction f1, Fraction f2)  // Al A ALK}
{r~ .=}
public void PrintFraction() { /* ... */} =8 HaE

L =
. =
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= 2 Mol

" 2YAHo| Ha Mol

®m 0) Fraction f1, f2;
w1, f2 — WM E &t X(reference)dt= HE MO

m AR MM

® f1 = new Fraction();

B Fraction f1 = new Fraction();
LN

" AHZ AT O AR X735

m At et 0|52 4= O
4l

m415% &

- 2 -
~
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74| 0|23 BH| Ao Mt R HAXIQl A G AHKHdot operaton)

2
= o)
L = Xt=X: fl.numerator
H A= & f1.AA(f2)
ALRF B A 4 AHE - 53F Ha

objectName.MemberName
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ol E (field)
m AN fE2E Y|Ecte Atr BE
B ol Moo=z S

m TC MOl SHEY

[field-modifier] DataType
fieldNames;

= Rl Rt

int aninterger, anotherinteger;
public string usage;
static long idNum = 0;

public static readonly double earthWeight = 5.97e24;

Programming Language Lab. DonggukdWniyv:
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m M2 = XHaccess modifier)
mCHE SefA0M HES M2 58 BEE LIEL &= &4

2 8% S¢Sl | o Sax | Y L2holA
private @] X X X
protected @) @] X X
internal @] X O X
protected internal @) @] O X
public @] @] O O

S e S PN S I fu |

private int privateField,; /I private
int noAccessModifier; /] private
protected int protectedField; // protected
internal int internalField; // internal

protected internal int piField; // protected internal
public int publicField; /I public _ E——

- ~
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® private
mge gl SaiA LHOMEF EE B2 58

=
" HD MR MY FL

class PrivateAccess {
private int iamPrivate;
int iamAlsoPrivate;
...

}

class AnotherClass {
void AccessMethod() {
PrivateAccess pa = new PrivateAccess();
pa.iamPrivate = 10; /1 0| 2
pa.iamAlsoPrivate = 10; // Of &
}

- 2 -
~
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® public
2= 2ds ® HYLHO| AN ArFEA E2

class PublicAccess {
public int iamPublic;

...
¥
class AnotherClass {
void AccessMethod() {
PublicAccess pa = new PublicAccess();
pa.iamPublic = 10; I/ OK
h
h
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B internal
B 242 HYADO|A LA RtFEA B2
B QAT O|A — 448 k7

® protected
m IO SeAMEEEE Vts - 428 H2

® protected internal EE= internal protected
u Ol 2Lt - |—1|°.:Iﬁﬂ1|0|ﬁ LHOIM = A2 S
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¥ new

i AE ASOAM S
(@)
7

dA0A A B E

—

=
M Ll5H7| 23 ArE
B static
m ™ I E(static field)
m EA 2 =
mld AN Sle 8RR 2 EXots W
m A "Heo| B HE|

ClassName.staticField
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Programming Language Lab. Dongguki@niyv:

[0l X| 4.2 - StaticVsInstanceApp.cs]

using System;
public class StaticVsInstanceApp {
int instanceVariable;
static int staticVariable;
public static void Main() {
StaticVsInstanceApp obj = new StaticVsInstanceApp();

obj.instanceVariable = 10; // ok
//StaticVslnstanceApp.instanceVariable = 10; // error
StaticVsInstanceApp.staticVariable = 20; // ok
//obj.staticVariable = 20; // error

Console.WriteLine("instance variable={0}, static variable={1}",
obj.instanceVariable, StaticVsInstanceApp.staticVariable);

——

Al
=

0%

A1t
instance variable=10, static variable=20

°
-




0

m 7|XE do
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[method-modifiers] returnType MethodName(parameterList) {
/[ method body
b

Ml dAA 0

class MethodExample {
int SimpleMethod() {
/...

}
public void EmptyMethod() { }

- >
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AL ="Kl = 1174
m M2 =7dX} public, protected, internal, private

m static
| I—IX—I |:|-||A|:

" B atel 22 o
" YN HACE ofY 22A0 MY HE £& ¥Y
" BN OAE 53 HE

ClassName.MethodName();

M abstract / extern
B OAE A CHAO MO[SE()0| L=
W abstract - HA~E7) 51| S0 He|
B extern — H|AE7} QEQ HO
® new, virtual, override, sealed — 424 X=X

-
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" OAS LOIAB BEE 4 s XY B

= T
= 7ol 5
m Al O 7] BH==(formal parameter)
" HAEE Folgd M AFESH= D7 =
m 2 Of7{ ¥ ==(actual parameter)
" HAEE zEY M AFESH= Of7HEH =
n O AieY

U2 Y

void parameterPass(int i, Fraction f) {
...
by
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Cof 075 7 2ot7| fIdl this X[Z0] ALE

" this X501 - Xt7| XKplof XS 7t2|Z

class Fraction {
int numerator, denominator;
public Fraction(int numerator, int denominator) {
this.numerator = numerator;
this.denominator = denominator;

}
}

- 2 -
<3
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gt @ = (call by value)
A O R0 400 A D72 Y - Of|X| 44

m AxX T E(call by reference)
B A D E=(call by address)
A ORIl AT A OV EHe2 TE
u CH#O|M MSSte HE
= Oj7H A== =X} 0| & - Of|A| 4.5
" AN HEE OISR A - 0K 4.6

R KRS ShY
m ref - Dj7jaTt M Of BHEA] 7|3
® out - Of7 47t MY 0f Z7|33A] 2ote




-—

Programming Language Lab. Dongguki@niyv:

[O4| | 4.4 - CallByValueApp.cs]

using System;
class CallByValueApp {
static void Swap(int x, int y) {
int temp;
temp = x; x =y, y = temp;
Console.WriteLine(" Swap: x = {0}, y = {1}", x, y);
}
public static void Main() {
intx=1y=2;
Console.WriteLine("Before: x = {0}, y = {1}", X, y);

Swap(x, y);
Console WriteLine(" After: x = {0}, y = {1}", x, y);

}
}
2 2ot
Before:x =1,y =2
Swap:x=2,y=1
After:x =1,y =2

-~




-—

Programming Language Lab. Dongguki@niyv:

[Of| X[ 4.5 - CallByReferenceApp.cs]

using System;
class CallByReferenceApp {
static void Swap(ref int x, ref int y) {
int temp;
temp = x; x =y, y = temp;
Console.WriteLine(" Swap: x = {0}, y = {1}", x, y);
}
public static void Main() {
intx=1y=2;
Console.WriteLine("Before: x = {0}, y = {1}", X, y);

Swap(ref x, ref y);
Console WriteLine(" After: x = {0}, y = {1}", x, y);

}
}
2 2ot
Before:x =1,y =2
Swap:x=2,y=1
Afterrx =2,y =1

-~




[0f| x| 4.6 - CallByObjectReferenceApp.cs]

using System;
class Integer {
public int i;
public Integer(int i) {
this.i = i;
}

}
class CallByObjectReferenceApp {

static void Swap(Integer x, Integer y) {
int temp = x.; x.i = y.i; yi = temp;
Console WriteLine(" Swap: x = {0}, y = {1}"x.i,y.i);
}
public static void Main() {
Integer x = new Integer(1l); Integer y = new Integer(2);

Console.WriteLine("Before: x = {0}, y = {1}"x.i,y.i);

Swap(x, y);
Console.WriteLine(" After: x = {0}, y = {1}" x.i,y.i);

}
}
2 2t
Before:x =1,y =2
Swap:x=2,y=1
Afterr x = 2 y =1
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O 7 1 2= HY S (parameter array)
m AL DpfAO] 4Tt ARro) et BN el H
" HAEE Mol [ SAl Oj/|HAZE XS

= O B2 52l of

void ParameterArrayl(params int[] args) {/*...*/}
void ParameterArray2(params object[] obj) {/* ... */ }

mo=E O

ParameterArray1();
ParameterArray1(1);
ParameterArray1(1, 2, 3);
ParameterArrayl(new int[] {1, 2, 3, 4});

-y

[25/5_0]
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[O| M| 4.7 - ParameterArrayApp.cs]

using System;
class ParameterArrayApp {
static void ParameterArray(params object[] obj) {
for (inti = 0; i < obj.Length; i++)
Console.WriteLine(objl[i]);
}
public static void Main() {
ParameterArray(123, "Hello", true, 'A");

}
}
Mg AT}
123
Hello

True
A

-

-
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2 M| A E(generic method)

1 Of7 H==(type parameten & 4= O

=y
-
[ o

HE ML Fel of

void Swap<DataType>(DataType x, DataType y) {
DataType temp = X;

X=Y:
y = temp;
}
nHE HAE = O
Swap<int>(a, b); /la,b: E+Y
Swap<double>(c, d); /¢, d: M=

[27/5—0]
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[Of| X| 4.8 - GenericMethodApp.cs]

using System;
class GenericMethodApp {

static void Swap<DataType>(ref DataType x, ref DataType y) {

DataType temp;

temp = x x =y, y = temp;
}
public static void Main() {

Programming Language Lab. Dongguki@niyv:

inta=1 b =2 doublec=15d=25;

Console WriteLine("Before: a = {0}, b = {1}", a, b);
Swap<int>(ref a, ref b); // Bed He2 5=
Console.WriteLine(" After: a = {0}, b = {1}", a, b);
Console.WriteLine("Before: ¢ = {0}, d = {1}", ¢, d);
Swap<double>(ref ¢, ref d); // M4+ B2 S
Console WriteLine(" After: ¢ = {0}, d = {1}", ¢, d);

-~




mCHESE T2 20| A|AA
B Main AEQ| 7|2 AE|

public static void Main(string[] args) {

-




Programming Language Lab. DonggukdWniyv:

[0 | 4.9 - CommandLineArgsApp.cs]

using System;
class CommandLineArgsApp {
public static void Main(string[] args) {
for (inti = 0; i < args.Length; ++i)
Console.WriteLine("Argument[{0}] = {1}", i, argsli]);

[——

>
0%

HFEH -
od -

C:W> CommandLineArgsApp 12 Medusa 5.26
Z1t:

Argument[0] = 12

Argument[1] = Medusa

Argument[2] = 5.26

>
0%




® Al 4| X (signature)
" HAES 25 8
" HAE O|F
= D7 H==0f 7=
= O 0| Xt
" HAE Bhetd H 2|
B HAE ZE(method overloading)
" HAES O|E2 Z20 Of7fH=2| 7f=2} HO| CHE 8%
B oEA AIEH oo A +E
" Hat S5 0

void SameNameMethod(int i) { /* ... */ } I A B A ER
void SameNameMethod(int i, intj) {/* ... */ } /| F= HHR{ S E{

- >
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[0l | 4.10 - MethodOverloadingApp.cs]

using System;
class MethodOverloadingApp {
void SomeThing() {
Console.WriteLine("SomeThing() is called.”);
}
void SomeThing(int i) {
Console.WriteLine("SomeThing(int) is called.”);
}
void SomeThing(int i, int j) {
Console.WriteLine("SomeThing(int,int) is called.");
}
void SomeThing(double d) {
Console.WriteLine("SomeThing(double) is called.");
}
public static void Main() {
MethodOverloadingApp obj = new MethodOverloadingApp();

obj.SomeThing(); obj.SomeThing(526);
obj.SomeThing(54, 526); obj.SomeThing(5.26);
}
}
Mz

So.meThing() is called.
SomeThing(int) is called.
omeThing(int,int) is caIe

ok
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m MAMXHconstructor)
m NI AMME I AFEO 2
m SofA O|F1r S EotH
B F==E ANE X7|5= 75.
m AR 5= 7t - oA 4.

class Fraction {
...
public Fraction(int a, int b) { 3PN
numerator = a
denominator = b;

¥
¥
...
Fraction f = new Fraction(1, 2);

°
-y
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A A Kt(static constructor)

B =X} staticQ 2 MAE MM}
OVl 82 =8AE 7HE 7 Bl
m Sof2o N EEE 7|t [ AR
0

Main() I AEECF HA A3H

" YY ZE x7|5 4
m NA O

/=t &
== A0 SA0 =7|=}
g

E
Y g%t 0l

J

J

- £ -
~
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[O| K| 4.12 - StaticConstructorApp.cs]

using System;
class StaticConstructor {
static int staticWithlInitializer = 100;
static int staticWithNolnitializer;
static Constructor() { // D7 =2 M2 =™"HXIE 7}
staticWithNolnitializer = staticWithlInitializer + 100;
}
public static void PrintStaticVariable() {
Console WriteLine("field 1 = {0}, field 2 = {1}",
staticWithlnitializer, staticWithNolnitializer);

}
}

class StaticConstructorApp {
public static void Main() {
StaticConstructor.PrintStaticVariable();

}

Z
0%
N
=

b
field 1 = 100, field 2 = 200

PN
=

4 glct.

ke
2
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B A SHXHdestructor) — 0| & 4.13
mSofAo| MM AZEE I B0t dFE 7|ec HaE

22O O|F2 SdXtet SE0tLt 0| F &0f ~(tilde)S &

® Finalize() |2~ E
B AHOre Al AEXIE Finalize() HAE R H2ES| A ZHOor
B Finalize() I AE A|™Ho|T &= QIS
m N7 O O|4r AXRE|X| QS GC(Garbage Collection)0f 2|8l ==

® Dispose() A= — 0| x| 4.14
B CLROjA 22|=|X] 2 AtlS 2E A I AFE
B RO AFTE HOILIH SA| A|AH0 Q5] ==

-

-
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m Ar=(inheritance)
mH|O|A FEAS 2E HH SO

- = L L
superclass JJ'PC%.I = I:I—HﬁE 7cl_-ll'__El- Elt 7|3
.- "|(existing class)

. B S A0 MALE MH(reusability) S 7t
HIOIA Sel A AlAo| =
(base class) | —_'I—_l >TT

o
RS
<::| = H|O|A SeiA 17§
subclass = ALA
_.-'Etended class) O o5
Itey 242 « #o|& SaiA 174 o4
derived class o N 5
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-

ol Seh 20| go| HEY

[class-modifiers] class DerivedClassName : BaseClassName {
// member declarations

}

I Seh 2 0f

class BaseClass { class DerivedClass : BaseClass {
int a; int b;
void MethodA{ » void MethodB{
... ...
¥ ¥
by by

-
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-—

Programming Language Lab. Dongguki@niyv:

bl SenL9| SgXt

u et o|0j= S0l Mg At

B BANOZ FESHA| HeHE, V=

2 2= - 0% 416

m base()
" H|O|A SejAe| WEXIE FA
" ALY

o

X~
1

S22 3

>
=

=
SAZF AurE 2o o5 ArsH 2

— 0| 4.17




B HAE XjELe|(method overriding)
u H|O|& SEfA0M FolEl HlAES I
ChA|
B HaEo AWM s 42 -0
B HEO AWM CHE 42 - M
m 0K 4.18
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w7t A E(virtual method)
B X|™HO virtual2 MAEl OIAEHA A
IOl Fe A0 THFHSHA AFEY A Y
= new X|Z0] - x| Ao et =
= override X|"H0{ — X =7t 7tE|7|=

Ol
—

| A E (sealed method)
TR} sealedz2 MO El HAE

upd Sef A0 AM IHZ 2 S 580X

AC L O

S
0
N | €
O A - BE HAEE= AN

(@
= |

L

-
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o A (abstract class)

= L =
cEE 2= e

" =4 O~ E(abstract method)
E A

=] O
SENQ Fois LA B HAE [T s BR

=
>

T

NP

EH
o d

abstract class AbstractClass {
public abstract void MethodA();
void MethodB() {
/...

}
}

-

-
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i = P B+ STUMR T N R k== Rl =gt ()

oy SHAE ANE MY 4 ¢S

— - 1

rOI-
0

uLHE oF SAdA0M HAES 2atd U BHEZ| A
uCHE SHA0 ool &= = A& 7t

= = S ()

or o

B abstract =™ A}= virtual =™ X}o| o|O| st
m =Y 2eASE I S A0A 7
= override =HAIE ALE310] =4 HAEE Xf7F Q|
= M2 - A U
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=20 M XHZ 2ot ArS

G RO 78¢ /s

L—

u H|0|A SAA0 s WAL Y

A —

HAE 9| — base X|HO| AFE

o

B 0N 4.21 — Lt F2{A00A 7

or

= T7Ioto 18
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B ASA JAE (FHAE-Q) - EFESE g
m A %aHAoM 2457} H1|0I* oAl N2 M
ShapAl 2
[ |
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L CLanguage }

Coosan e

void Dummy(CLanguage obj) { void Dummy(CSharp obj) {
... /...
by ¥
... ...
CSharp ¢s = new CSharp(); CLanguage ¢ = new CLanguage();
Dummy(cs); I/ OK Dummy(c); Il |

SN
dummy((CSharp)c) // 0| Q| Al

-

-
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m CtAd(polymorphism)
u HEot= AAOf M2 M9 o0 7 etk A
B C# EZZ22)Y - virtual 13 overridel| 2ot 2 HAE M
— Of|X| 4.24

CLanguage ¢ = new Java(); .
c.Print();

cO| ®@L2 ClLanguageO|X| Gt
Java Sej29| AKX E 7t2|&
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B K| (struct)
B SefAQ SUSHA Aol Lo WRE dolot= W HE
B SoA - Y, AN - Uy

u 0N 4.25 - =M & U A5H0] &8k oA

RN HE)

[struct-modifiers] struct StructName {
/l member declarations
}

" pxNe =EX}
B public, protected, internal, private, new
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B LA O|A(namespace)
" ME AZEl SAL QIEEH 0|, =X, €AY, E|AOIE, ot 4|
QIAT[O[AE BfLto| EH9 = SO{FE A
= 0of)

: 0431 Mol Sefjaep AHHO|A, #2H|, EAY, B2[AOIE S8 otLtel 1

Sz FR= sHE MS
- =;LEH_—I 0|5 A8 Il ¥ &= 0|5 5= =M ol Z

" HYAHO[A A

namespace NamespaceName {
MU Moo Zebed et55 F2
by

" HYLAHO|A AE

using NamespaceName; // At St D XSH= H| QAL 0| A THA|

°
-y
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