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struct _person { clqss P.erson {
char name(256}; /s private std:string name; // 0|2
H . 80| 7¢ . I} =
| int hoursWorked; /I =RAI int hoursWorked; /) ZEAIZ
public:

void main()
{
int totalPay;
struct _person * pPerson;
pPerson = (struct _person*) malloc(sizeof(struct _person));
if (pPerson) {
pPerson->hoursWorked = 100;
strcpy(pPerson->name, “Steve”);
totalPay = pPerson->hoursWorked * 20000;

printf(“Total payment for %s is %d", pPerson->name, totalPay);

}

free(pPerson);

Person(std::string n) : name(n), hoursWorked(0);
std::string getName() { return name; }
void setHoursWorked(int h) {hoursWorked = h; }
int calculatePay() { return 20000*hoursWorked; }
2
void main(){
Person * pPerson = new Person("Steve”);
if (pPerson) {
pPerson->setHoursWorked(100);
int totalPay = pPerson->calculatePay();

std:cout << “Total payment for “ << pPerson->getName() << " "

totalPay << std:endl;
}

delete pPerson;




C# T2

using System;

class Person {
public string name; // Ol&
private int hoursWorked; /] A2t
public Person() : this (", 0) {}
public Person(string name, int hoursWorked) {
this.name = name;
this.hoursWorked = hoursWorked;
}
public int CalculatePay() { return 20000*hoursWorked; }
}
class PersonApp {
public static void Main(strings [] args) {
Person person = new Person("Steve”, 200);
Console.WriteLine("Total payment for {0} is {1}",
person.name, person.CalculatePay());
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Encapsulation

o Atz =43} (Data Abstraction)

» &3} (Encapsulation), 3224 (Information Hiding)
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typedef struct _Point {
int_x;
int _y;
} Point;

void setX(int x);
void setY(int y);
void move(int x, int y);




C++ Class

C# Class
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//Point class 21

class Point {
//EIO1 B (R B =)
int _x;
int _y;
public: d

/M2 E (A )
void setX(int X){ _x = x; }
void setY(int y){ .y = y; }
void move(int x, int y){...}

//Point 24 K| AtE

void main() {

//Point SE{ 20| QAAAEA Y
Point p;

//Point K| Q| &= HL(2E)
p.setX(100);
p.setY(40);
p.move(20, 50);

}
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C# Class

Object
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class Point

{

private int x, y;

}

class PointTest

{

Point p = new Point();
p.SetX(100);
p.SetY(40);
p.Move(20, 50);

public void SetX(int x)  { thisx = x; }
public void SetY(inty) { thisy =
public void Move(int x, inty) { .... }

static void Main(string [] args) {

// X=120, Y=90
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Encapsulation
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Polymorphism

Abstract Class

o CHEA (Polymorphism)
w 7|8 SEfA0= CHE FEIE THYZ2H20M IS
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Playinstrument ()

{
}

Console.Write("®F3}C}") ;

[
| |

7|E} H=X} E-HTUAFX}
@]

Playlnstrument ()
{ {
Console.Write("7|EFHF8}Ct) ;

} }

Playlnstrument

Console.Write("EZ sl H

Feich) ;

o FaZElA (Abstract Class)

S AN TN TR SHA0M FRISF Y ESS
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C#Ol|M abstract 7|HEE AlS

abstract HAF X}t
abstract PlayInstrument ( );

7|Et AFx} | EYHAFXL

{
}

override Playlnstrument ()

Console.Write(“7|E}HFSICH) ;

override Playlnstrument ()

{
}

Console.Write("E &SI A FS|C}") ;

Interface

Class 9|

o QE{HO|A (Interface)
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Class 82| Class 2 MO

o BankAccount O A o 82 X|"8Xt (Access Modifier)
class BankAccount
{ EERELS TE
234l ﬁI}.I' rivate decimal balance; [/
== i brivate string name, /1012 public Q=0 55 2 AS0| ALots H2 AIHAL
e static double interest = 0.7; //0|& O ME ZEjALF QAHAME M2 7ts.
public void Deposit(decimal amount) private e ZafA LJo|MTF M 20| 7S, CFE SajA
{ ol cal . O M= E2SHX| 2. (default)
alance = balance + amount ; —
HAC ) protected 22 SufLet HE2A0f A= Tl S A0]| A
XS A 0|2 olH IO
ol tC} public void Withdrawl(decimal amount) It E2 = U R0 22 private.
== OrtH() { internal S 225 1Y o] Y= SEHAOIME F D
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EE_OI_EI_() | } balance = balance — amount ; — I o ST TE s R
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public static InterestRate (double in) //O|X}A At P g| IHA 2 A oroj ATt ;E_:L'%l s TE
{..} Static fields Static methods
} ZH oM SFE Static fields2F H2
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O protected 7| E O protected 7| HE

» DS A0MO 2T 580t 2F A0S F22

orivateX{ 2 |3t public class Sedan : Car {

public void SedanMove() {
Console WriteLine("HIF| {0} 58 Xt7t 22{CHCIC}, wheel);

namespace CAR {

}

public class Car {
static void Main() {

protected int wheel = 4;
Sedan myCar = new Sedan();

protected void Move() {
myCar.Move(); // Car & &£2A7| HZ0| Move()

Console. WriteLine("H}| {0} At&XH7F =2{CHEICH, wheel); -
} // HAEE A 8Y &= AS
myCarSedanMove(); // At2lQ| HAE AHE7tHS

} .

235 +=F M Z0 'CAR.Car.Move()'0l HAMAE 5=
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ZHK| A (Instantiation)

o A2l 4
 OEZ2|0 2K E SO HIYS
m new2t MMt (constructon) 7t &

class BankAccountApp
{
static void Main()

{

t= A
Ct

o

BankAccount acc = new BankAccount( );

acc.Deposit(100000);
}
}
Withdraw( ...)
Deposit(... )
acc
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Constructor

(Constructor)
£ ALESt7| 2lsh M Z2|0] AN E H-8ots HAE

o o
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public class BankAccount()

{

// Default Constructor

this.name = name;

}

= SEE A B

// BankAccount 4| & MMt oo 22

BankAccount acc = new BankAccount();

Constructor

o 4 Xt 2 Z (Constructor Overloading)
o SEXE O THA| HEZ FOsHA ALE

Method Overloading

o L 2% (Overloading)0|Et 22 0|&2 7t

public Date()

{
i.’j;itgl} I‘;"AE this.yy = 2004 ;
[= O] t . .
5= glgxf th!s.mm =1;
this.dd = 1;
L}
public Date( int yy, int mm, int dd)
~{
QIXI7} A= : - .
HEf 9| Date th!s.yy =Yy
MM} this.mm = mm ;
this.dd = dd ;
}
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public Date(int yy) {
thisyy = yy ;
}
public Date(int yy, int mm, int dd) {
this.yy = yy;
this.mmm = mm ;
this.dd = dd ;




Constructor Initializer

o ‘GXE 27|t FF (Initializer List)
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Structure Constructor
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struct Point

A3IE ZH2 T E . (
_*_;IQ EEOHA-I !oubllc Date( int yy, int mm, int dd) AAZ KO T3t MAR} public int x . y ;
7tel7|= dEAS thisyy = yy : {ubllc Point ( int x, int y)
2§O|'7-” En_ll:l' this.mm = mm ; . o
this.dd = dd ; i t !s.x =X;
thisy = y;
}
}
}
. o °
this 7| E Static Constructor
o this 7|HE o Static MKt
= S22 Lo S22t 2D Ql= M #S HAEE Y = S XYAE = =+ BlS
KR & QI B (Xp7| AHE A n LEH O Y GAet 20| 2 EOHA| HE
m QIAE ZBSHA| S
OIXF7F &= 721 MMX is 7|YEE 0|8 HiZt '
// CIREIL &= 4O MRt // this 7| ¥ | = class Point

public Car(int maxspeed, string name) public Car(int velocity, string carName)

{ |:> {
velocity = maxspeed; this.velocity = velocity;
carName = name;

) }

this.carName = carName;

{

static A X}

= QIRIO| 0|2 CHEA X8 ER7t YZ

= this 7|} EE HaE Wel dixjel AAHAE T2

{

private static int[] data ;

static Point()

data = new int[1000];




Private Constructor

Protected Constructor

O Private 244X}

= s A Ojoo H
n ST QIAEASHE + GlES £

constructors AE

public class Counter {
private Counter() { }
public static int currentCount;

- ic static int IncrementCount() { return ++currentCount; }
private ‘8/d X} ’—MW

lass TestCounter {

static void Main() {
// Counter aCounter = new Counter(); // Error
Counter.currentCount = 100;
Counter.IncrementCount();
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Console WriteLine("New Count: “+Counter.currentCount);

public abstract class Shape {

protected Shape(string name) { this.name = name; }

private string name;
public void Print() { Console.WriteLine(this.name); }

}

public class Triangle: Shape {  public Triangle(string name): base(name) {}

}

public class Rectangle: Shape { public Rectangle(string name): base(name) {}

}
Shape s = new Triangle("2FZf&");

s.Print(); // A2t
s = new Rectangle("&AFZF"™;
s.Print(); // &AL

Garbage Collection

o ZHH[X| Z#M (Garbage Collection)
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Destructor
o 22Xt (Destructor)
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Field

o C++2| HO|H HHE o[0|St1D C++2F XHO|7t S
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o C#OAM K static ZEE NS
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o C#0| A& readonly2t= 97| H
A

o C#HO|ME_const 7| ES o x|
H0| Zf S A (constant) 2 & 8T & YEE X|H

Instance Field vs. Static(Class) Field

o Instance field
w A AMAEHE NMEY = AEs KR
n X A H2e 32t 2

o Static(Class) field
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Withdraw( ) Withdraw( )

Deposit( ) Deposit( )
‘balance 1000 | |ba|ance 50000 |
| interest 7% * | interest 7% k

Readonly Field

o Readonly field
= A AY A RIEE US

3 =
» C#0|A readonly2 MAE EHEQ| ZI2 &
2tESHAL OfL| ™ M-HX 220 2t
class ReadonlyClass {
public int x; // instance field
public readonly int y = 1;// readonly field initialization
public readonly int z; // readonly field
public ReadonlyClass() { z = 24; }
public ReadOnlyClass(int x, int y, int z) { this.x = x; this.y = y; this.z = z;
static void Main() {
ReadonlyClass r1 = new ReadonlyClass(1, 2, 3);
ReadonlyClass r2 = new ReadonlyClass();
r2.x = 4;
//r2.y = 5; // Error
//r2.z = 6; // Error

Const Field

o Const field
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public constint x = 1,y = 2, z = 3; // const field (must initialize)
public const int w = x + 100; // const field (must initialize)




Readonly vs Const Field

o Const field
» const &= Ao EFQ(compile-time) &f=0|C}.
= const &= MRASHE =7HRH staticO| EICH
= const 5 MATA A0 £7|2}E 6| F0{0F SHCY,
= const = ATHYA| 240 27 [0 RAO{OF BHC,

o Readonly field
= readonly &&= TEIR(run-time) &==0|LC}.
= readonly &= static 7|} EE AI&5H static &=t EIC
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E%H:;H gfﬂ%‘&] [static/abstract/virtual/override] Bttt 5 HAEH

// KRS Mot L HAE H

return(2tegh;

= static: class method, static member field %S Q[ HAE
= abstract : TS A0(M MAE FH HAE
w virtual : H5EAHOIM HSeA0] Ho|k|= HAE,
el (override)?t 7ts@ S HAISt= OAE
= override : St/ A0 M HAEE THHO|(override) 2 T AHE,
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Method

o C#OIM DAL LjO| K|S i
|

Method

o DEQtE HE| Ais22 X7[E|X| Yo, X7|9tk|X| @2
HEE ALESHA E|H ALY A| @F HA|X| 7t 2
class MethodTest {
static void Main() {
int x = 3;
/linty;// LREUM => inty = 0,22 X7|3 R
intz; //OK

MethodTest t = new MethodTest();
t.Func(ref x, ref y);
t.Func2(ref x, out z);

}

void Func(ref int p, ref int q) {
q=p*p p=2%*q;

}

void Func2(ref int p, out int q) {
q=2*p;

b}

o C#OM= HHets 2= Al siE =7t FOX[X| @S
M Cl=E= ML= 7|= At (default parameter) =

static long AddList(params long[] v) {

long total. i;

for (i = 0, total = 0; i < v.Length; i++)

total += vI[i];

return total;
}
static void Main() {

long x = AddList(63, 21, 84);
1




Instance Method vs.

Static Method

Static (Class) Method

using System;
class StaticTest {

}

public int x; //instance field

public static int y;//static field

public void Test() { // instance method
x=1; // thisx =1
y=1; // StaticTesty = 1

}

// static method

public static void Test2() {
StaticTest t = new StaticTest();

tx =2;
//x = 2; // Error, Object reference
y=2 // OK

}

// static method

public static string AddString(string str) {
str += " TEST!I";
return str;

}

class StaticTestApp {

public static void Main() {
StaticTest t = new StaticTest();

tx = 10; // OK
// ty = 10; // Error, static member field
StaticTesty = 10; // OK

t.Test(); // OK x=1,y=1
//t.Test2(); // Error, static method
StaticTest.Test2(); // OK, but x=1, y=2

Console.WriteLine("{0}, {1}", tx, StaticTest.y);
string str = "TEST";
Console.WriteLine(StaticTest. AddString(str));
// E= gk, TEST TEST!!

}

}

S [EEs

rr

o §4(Ed2) HolHE B2 &=

o Instance field= B2 €7ts

BankAccount Instance
BankAccount Class |

‘ .
Withd
‘ InterestRate( ) P ithdraw( )

%

‘ interest 7%

‘ X \.‘ balance 10000

Method Return

class MethodReturnApp {

Parameter Passing

class ReturnTest

{

int value = 100;
public void SetValue(int v) {
value = v;
}
public ReturnTest Copy1() {
Test t = new Test();
return t;
}
public ReturnTest Copy2() {
return this;
}
public void Print(string name) {
Console.WriteLine ("name={0}, value={1}",
name, value);

public static void Main(){

ReturnTest t1 = new ReturnTest();
ReturnTest t2 = t1.Copy1(); //new
Console.WriteLine ("Copy1 t1(new) to t2");
t1.Print("t1"); t2.Print("t2");
t1.SetValue(50); // t1.value = 500
Console.WriteLine ("t1.SetValue(50)");
t1.Print("t1"); t2.Print("t2");
t2.SetValue(200);// t2.value = 200
Console.WriteLine ("t2.SetValue(200)");
t1.Print("t1"); t2.Print("t2");
Console.WriteLine ("Copy2 t1(this) to t3");
ReturnTest t3 = t1.copy2(); //this copy
t1.Print("t1"); t3.Print("t3");
t3.SetValue(1000);

Console.WriteLine ("t3.SetValue(1000)");
t1.Print("t1"); t3.Print("t3");
Console.ReadLine ();

o Pass by value
= 2t @4l(value type)2 copy of value & MEst=
= EE "4 (reference type)2 copy of referenceE
m Method(int x, int y), Method (int[] a)
o Pass by reference
= AEO0| olst ML AL
ref 7|9 S AR (HAE Ho| / HAC 55 )
=E HO| Of7fH=a 27|39}
Hea7t dEE &= F HOoIHE IfH+2 A
Method(ref int x, ref int y), Method (ref int[] a)
o Pass by output
SO oot MELAS AE
s et ws M ARE
out 7| E AHE
Method(out int x, out int y), Method(out int[] a)

rx 0
no 1>
Ot
rir

18
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Parameter Passing

Parameter Passing

//Pass by value (value type)
using System;
class ParamPass

static public void Increase(int i)
{
i++;
Console. WriteLine("LI & i={0}", i);
}
static public void Main()
{
inti=10;
Console.WriteLine("= =% i={0}", i); //10
// Pass by value (value type)
Increase(i); // 11
Console WriteLine("ZZ % i={0}", i); //10

//Pass by value (reference type)
using System;
public class Ref {
public int i = 10;
}
class ParamPass
{
static public void Increase(Ref i)
{
ii++;
Console.WriteLine("tJ 5 i={0}", i.i);

}
static public void Main()

Ref r = new Ref();

Console.WriteLine("& &% ri={0}", ri); /10
// Pass by value (reference type)
Increase(r); //11
Console.WriteLine(" .= % ri={0}", ri); //11

using System;
class ParameterPassing {
static int Sum( int a, int b) {
int sum = Q;
sum = a + b;
return (sum);
} // pass-by-value
static void Swap(int a, int b) {

intt=a;
a=b;
b=t

} // pass-by-value
static void refSwap(ref int a, ref
int b) {

intt=a;
a=b;
b=t

} // pass-by-reference

static void Divide(int a, int b, out
int result, out int remainder) {

result = a/b;
remainder = a % b;
} // pass-by-output

static void Main() {
intx =1;
inty = 2;
int result, remainder; // Initialization is not required
Console.WriteLine(" x = {0}, y = {1}", X, y);
Console. WriteLine(“call Sum: x = {0}, y = {1},
sum ={2}", x, y, Sum(xy));

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

refSwap(ref x, ref y);
Console.WriteLine(“call refSwap: x = {0}, y = {1}", x, y);

Divide(x, y, out result, out remainder);
Console.WriteLine(“call Divide: x = {0}, y = {1},
result={2}, remainder={3}", x, y, result, remainder);

Parameter Passing

Pass By Value & Pass By Output

//Pass by output
using System;
class ArrayPass
{
static public void FillArray(out int[] myA)

{
myA = new int[5] {1, 2, 3, 4, 5};

static public void Main()
{

int[] myArray; // declaration (no
initialization yet) OK

// Pass by output
FillArray(out myArray); //1,2,3,4,5

// Display the array elements

Console.WriteLine("Array elements are:");

for (int i=0; i < myArray.Length; i++)
Console.WriteLine(myArray[i]);

//HE K| E AHESH Pass by reference
using System;
class ArrayPass

{
static public void FillArray(int[] myA)

for (int i=0; i < myA.Length; i++)
myA[i] =i + 1;//fill the array elements

}
static public void Main()
{

int[] myArray = new int[5];

// Pass by value

FillArray(myArray); //1,2,3,4,5

// Display the array elements

Console.WriteLine("Array elements are:");

for (int i=0; i < myArray.Length; i++)
Console.WriteLine(myArray[i]);

FillArray(myArray);

FillArray(out myArra




Method Overloading

Property

o HAE QHET (Method Overloading)
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class MethodOverload { =
int Max(int a, int b) { Overload - Lt& F2
if (@ > b) return a; Override — A 9|
else return b;

}
double Max(double a, double b) {
if (@ > b) return a;
else return b;
}
static void Main() {
MethodOverload o = new MethodOverload();
int x; double y;
x = 0.Max(10, 50); // x=50
y = 0.Max(10.6, 50.3); // y=50.3

o %8 (Property)
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private string name;
public string Name  {
get {

return name; // 57 s 1H
}
set {

name = value; // $4 44
}

public class Car  {
private string color;
public string Name { // property
get;
set;

}
public string Color { // property
get {
return color;
}
set {
color = value;

}
public void Print() { -
Console.WriteLine("Car {0}, {1}", Name, Color); // 80|82 HHEE =%

}
public class PropertyTest {
static void Main() {

Car ¢ = new Car();
c.Name = "Avante"; // property set
c.Color = "White"; // property set
Console.WriteLine("Car: {0}, {1}", c.Name, c.Color); // property get
c.Print(); // method




