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struct _person { clqsstP.erson {
char name[256]; // Ol& P std:string name; // 0|8
1 . i Y = | 7 . 1 =
} int hoursWorked; /1 2R int hoursWorked; /] ZEAZ
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# 2T

using System;

class Person {
public string name; // 0|2
private int hoursWorked; /] 22A| 2L
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
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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 41 ¢
class Point {
//HOf B (I | ==)
int _x;
public: nty:

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

//Point ZBX|| AHE

void main() {

//Point 2 2{AQ| OIAEHA MM
Point p;

//Point ZHX| Q| gt MZ(ZE)
p.setX(100);
p.setY(40);
p.move(20, 50);

}
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C# Class

Object

0 2ei A0 HO|Eet HAE F2

class Point

{

private int x, y;

}

class PointTest

{

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) {
Point p = new Point();

// X=120, Y=90
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Object-Oriented Programming 7|2 & 2| Encapsulation
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Polymorphism

Abstract Class

o CtE A (Polymorphism)
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PlayInstrument ()

{
}

Console.Write("¥338lC}") ;
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PlayInstrument () PlayInstrument ()
{ {
Console.Write("7|E}HFESIC}H) ;
} }

Console.Write("E= Tl A

F5HC)

o FAE A (Abstract Class)
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abstract PlayInstrument ( );
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override PlayInstrument ()
{ {
Console.Write("7|EFHFSIC}H) ;
} }

override PlayInstrument ()

Console.Write("EZ @ H F3IC}") ;

Interface
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Class 9]

Class M2 H| 0

o BankAccount 0| X

{

%'6'0“ Z‘“}_I- A private decimal balance; RS
private string name; //01&
o 1 static double interest = 0.7; //0|&
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class BankAccount

public void Deposit(decimal amount)

{

balance = balance + amount ;

}

public void Withdrawl(decimal amount)
{
balance = balance — amount ;

}
public static InterestRate (double in) //O|X}A A

(.} Static fields Static methods
Ao o Static fieldsBt &=
Gl o _ Jts3 e

o 82 X|™AX} (Access Modifier)
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namespace CAR {

public class Car {

protected void

}

protected int wheel = 4

Console WriteLine("H}F| {0} At=XI7F 2 2{CHLEICH, wheel);

235 +=F M Z0l 'CAR.Car.Move()'0l HAMAE 5=

Move() {

0l

O protected 7|2 =

public class Sedan : Car {
public void SedanMove() {
Console WriteLine("Ht3| {0} £ 8X}7} 2 2{CtLIC}, wheel);
1
static void Main() {

Sedan myCar = new Sedan();

myCar.Move(); // Car & AHEU7| 20| Move()
/l HAEEE AFEE = UAS
myCarSedanMove(); // AtAlo] HAE AR IS




ZHx| A (Instantiation)

o 259 My

= OZ22[0f HHE UHZ0M HXYSt= A
= new?} MMX} (constructor)7f EEt

class BankAccountApp
{

static void Main()

{

BankAccount acc = new BankAccount( );
acc.Deposit(100000);

}

Withdraw( .
Deposit(... )

.)

Constructor
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public class BankAccount()

{

// Default Constructor

this.name = name;

}

= 2= K 4

// BankAccount Z4H| & 445t o =22|of 2

BankAccount acc = new BankAccount();

Constructor

o HdX HE 2 (Constructor Overloading)
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Method Overloading

public Date()

{
zj;ltgl} I‘;’A‘ai this.yy = 2004 ;
= thissmm =1 ;
7|2 MM X !
|2 de% this.dd = 1;
1}
public Date( int yy, int mm, int dd)
-{
QIXI7} A= : - .
HEj 2| Date th!s.yy =Yy
M} 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
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X7t =28 I—
(Initializer List)
QU7 el HEfQ
X} Date() &
AHESHH ZHIZ
7|3t FE0|M
727 dERE

public Date( int yy, int mm, int dd)
{

thisyy = yy ;
S ESHA =Lt this.mm = mm ;
this.dd = dd ;

o Struct (FEKX))Q| A A X}
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struct Point

{
TZH|of CHet ‘4/dx} publicint x,y;
ublic Point (int x, int y)
{
i this.x = x ;
thisy = y;
}
}
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Static Constructor
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public Car(int maxspeed, string name) public Car(int velocity, string carName)
{ {
velocity = maxspeed; |:> this.velocity = velocity;
carName = name; this.carName = carName;
} )
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class Point

{

private static int[] data ;

static MM X}

static Point()
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{
data = new int[1000];




Private Constructor

Protected Constructor

O Private A AKX}
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public class Counter {
private Counter() { }
public static int currentCount;

- ic static int IncrementCount() { return ++currentCount; }
private A4 X}

lass TestCounter {
static void Main() {
// Counter aCounter = new Counter(); // Error
Counter.currentCount = 100;
CounterIncrementCount();
Console WriteLine("New Count: “+Counter.currentCount);
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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("&2td");
s.Print(); // &2t

s = new Rectangle("&ALZtE");
s.Print(); // ZALZHE
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Field
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Instance Field vs. Static(Class) Field

o Instance field
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o Static(Class) field
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O C#0|A = readonlyzt= 7|88 LEE K& Withdraw( ) Withdraw( )
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Readonly Field Const Field
o Readonly field o Const field
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class ReadonlyClass { | . = A4E Uxo| HE o)y [[HTOH S22 Lot g
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

|
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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
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Method
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Method

class MethodTest {
static void Main() {

intx = 3;
//inty;// LEBUM =>inty = 0,22 X7|5} EQ
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}
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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));
// =&Z}, TEST TEST!!

o HE(Z22) HOES B2 & ¥

o Instance field= 82 27t
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BankAccount Instance
BankAccount Class |
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‘ 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 Copyl() {
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.Copyl(); //new
Console.WriteLine ("Copyl tl(new) to t2");
t1.Print("t1"); t2.Print("t2");
t1.SetValue(50); // tl.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 tl(this) to t3");
ReturnTest t3 = tl.copy2(); //this copy
tL.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

= gt dAl(value type)2 copy of value £ T ESh= dhal
m &X YA (reference type)2 copy of referenceE T EISH= HiAl

m Method(int x, int y), Method (int[] a)
o Pass by reference
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Method(ref int x, ref int y), Method (ref int[] a)
o Pass by output
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Method(out int x, out int y), Method(out int[] a)
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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("Lj & i={0}", i);

}

static public void Main()

{
inti=10;
Console.WriteLine("= =M i={0}", i); //10
// Pass by value (value type)
Increase(i); // 11
Console.WriteLine("= &% 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|S AtE3H Pass by reference
using System;
class ArrayPass

{
static public void FillArray(int[] myA)

for (int i=0; i < myA.Length; i++)
myA[i] = i + L;//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
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class MethodOverload {
int Max(int a, int b) {
if (@ > b) return a;
else return b;

Overload - C}= & 9|
Override — X ™ 9|

}
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

A (Property)
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private string name;
public string Name  {
get {
return name; // &/

}
set {

name = value; // &%
}

a3

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); // £40|2 HHZE ==

}
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




