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struct _person { clqsstPferson {
char name[256]; // Ol5 P std:string name; // 0|8
¢ ) oo 5 . 1 =
} int hoursWorked; /1 27 int hoursWorked; /] 2EAZ
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# oz

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());

Object-Oriented Programming

o x| X2 =2 121 (Object-Oriented Programming)
= T2 7| =EE AN (objec) = A T2 IS JHY
= T2 J|2CtQ: C= 3H2=0|1, C++/CHE SafA

o2& T2 22 vs. 7Hx-||7(|ot zZ2 24
= OfH|: 225t 20| X&ESt= =20 I
e ARE T2 Y
Op A7t 285 %él = Hol 2w
S8 "ol =7t 5 HM AKX A

i

71|

I__>_

O AR 2M2| BE 71|&3F01 H’—.“.‘_% g7 &
. WHRY Z2AHY: 22| HAE sfito] QEHER e

Op@ATE A0 S2EH, X7 2122 MAof Cj2tdS
az|7]

Encapsulation

a

a

Xtz =45} (Data Abstraction)
= 24&3} (Encapsulation), 224 (Information Hiding)
4=} (Encapsulation)
= Yeste Ead
AFEALE QLC|Q29| AbEH Ot mpot
AFERIZF 2L 20| Bt X SEHRAE|LL LW R 2|2 7HA| THestof
WEEZS [QUCH 20} 3l0 HIAS ZRACH O|QUCt 8t 1A
= CF=H
HE0F W3, R o0 o5 =3F2Z H|of
w C++/CH# 2
B Bla2 WA RSSE S8 SSHo2 £5
public: 22 0|AM EO|& Bl
protected, private: LI 802t E0|& B

Ao =

0 QIE{HO|A mpUf AHIm US| F2|
= 8| THY(h): O E{HO|A MY & AA T (c): 73 THY

O of & op&
B TEREEYY H0
" 2 A(YEO 2Y, THS 2 4 ¢S
= ZI%FA 4EH(RIYO| HOIS RISt Hetel 7]%)

e s o) of v/
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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void setX(int x){ _x = x; } p.setY(40);
void setY(int y){ _y = y; } p.move(20, 50);
. void move(int x, int y){...} 1
C# Class Object
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class Poirt 24| (Object)7t & % %48

{
private int x, y;
public void SetX(int x)  { thisx = x; }
public void SetY(inty) { thisy =
public void Move(int x, inty) { ..... }
1
class PointTest
{
static void Main(string [] args) {
Point p = new Point();
p.SetX(100);
p.SetY(40);
p.Move(20, 50); // X=120, Y=90
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Polymorphism

Abstract Class

o CtE A (Polymorphism)
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PlayInstrument ()

{
}

Console.Write("®F38}C}H") ;
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PlayInstrument ()
{ {
Console.Write("7|Et@FSICH") ;
} }

Console.Write("E

PlayInstrument ()
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AFZ ) A (Abstract Class)
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abstract ¥ X}
abstract PlayInstrument ( );

7|Ef AFX} | EYUAFR}

{

}

override PlayInstrument ()

Console.Write(" 7| E}H 3 8}C}H) ;

override PlayInstrument ()

{
}

Console.Write("E I HF3}C}") ;

Interface
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Class 9]

Class M2 H| 0

o BankAccount 0| X

class BankAccount

{

%30“ Z'“}_I' /{ private decimal balance;
private string name;
oI | = static double interest = 0.7;
W

pal In
Kl

{

HaxE }

8tch) ;
st | }

{..} Static fields
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public void Deposit(decimal amount)
balance = balance + amount ;

public void Withdraw(decimal amount)

balance = balance — amount ;

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

/e
/012
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Static methods
Static fields2t M2
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namespace CAR {
public class Car {
protected int wheel = 4

protected void Move() {

}

}
B35 3% w&d 'CAR.Car.Move()'dll A28 5= ¢l

Console.WriteLine("H} {0} X}=X}7} 2 2{CHHCH, wheel);

O protected 7|2 =

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

Sedan myCar = new Sedan();

myCar.Move(); // Car & AF£HIOFT| 20| Move()
/] HAEE AMEE = F
myCarSedanMove(); // AtAlo] HAE AR IS




ZHK| A/ (Instantiation)
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class BankAccountApp
{
static void Main()
{
BankAccount acc = new BankAccount( );
acc.Deposit(100000);
1

Withdraw( .
Deposit(... )

.)

Constructor
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public class BankAccount()

// Default Constructor
{

this.name = name;

}

= 2= K B

// BankAccount 4} & 4435t0f o =22|of 2

BankAccount acc = new BankAccount();

Constructor

o HdX H 2 (Constructor Overloading)
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Method Overloading

public Date()

{
?j?‘zl} I‘)&}E this.yy = 2004 ;
dEf 2| Date .
thissmm =1 ;
7|2 MM '
|2 dLx this.dd = 1;
1}
public Date( int yy, int mm, int dd)
-{
AXLTE Y= || isyy = yy:
HEjo| Date th!s.yy =y
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.mm = mm ;
this.dd = dd ;




Constructor Initializer

o M8Xt 27|zt 55 (Initializer List)
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712|7|= MMXIE this.yy = yy ; | ublic Point ( int x, int y)
S ESHA =Lt this.mm = mm ; { this.x = x ;
this.dd = dd ; i !s.x =X;
thisy = y;
}
}
}
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public Car(int maxspeed, string name)

{

velocity = maxspeed; I:Vk

carName = name;

{

}

public Car(int velocity, string carName)

this.velocity = velocity;

this.carName = carName;

{

private static int[] data ;

static M/ X}

static Point()

= QIX}O| O|F2 THEA X¥Y ER7t YS

m this 7|QE= HALE LYO| SHX|O| AIAEAE Jiz|Z

[

{
data = new int[1000];




Private Constructor

Garbage Collection
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public class Counter

{

{private Counter() { }
private A X} ’—/

public static int currentCount;

public static int IncrementCount()

{

return ++currentCount;

}
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Field
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Instance Field vs. Static(Class) Field

o Instance field
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Withdraw( ) Withdraw( )

Deposit( ) Deposit( )
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Readonly Field

o Readonly field
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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;
//r2y = 5; // Error
//r2.z = 6; // Error

Const Field

o Const field
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Method

public constint x =1,y = 2, z = 3; // const field
public const int w = x + 100; // const field
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Method
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class MethodTest {
static void Main() {

intx =3;
/linty;// LEUM => inty = 0,22 X7|3} EQ
intz, //OK

MethodTest t = new MethodTest();

Method

O C#O| M= et o35 Al ofd g7t FO{X|X| {
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static long AddList(params long[] v) {

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=2*p;

P

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

return total;
1
static void Main() {

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

Instance Method vs.

Static 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 += " TESTH";
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));
// =27k, TEST TEST!

}

}

Static (Class) Method
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BankAccount Instance




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) {

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 ("Copy?2 tl(this) to t3");
ReturnTest t3 = tl.copy2(); //this copy
tL.Print("t1"); t3.Print("t3");
t3.SetValue(1000);

Console.WriteLine ("name={0}, value={1}", Console WriteLine ("t3.SetValue(1000)");

name, value);

t1.Print("t1"); t3.Print("t3");
Console.ReadLline ();

o Pass by value
= gt P (value type)2 2t0f OISt HE L4 S ALE
m Method(int x, int y)
o Pass by reference
B A (reference type)2 HZO| Ot UYL S AE
ref 7|2 E A8 (H&E Fo| /4 )
S E HO| Of7fH=a 7|9
HZ2|7t 2EE H= o HOoHE tifgis+= AE
Method(ref int x, ref int y), Method (object a)
o Pass by output
= SEHO| oot HEYHY
= s Hrek BhS [T ALE
= out 7|} E A2
m Method(out int x, out int y)

Parameter Passing

Parameter Passing

//Pass by value (value type)
using System;
class ParamPass
{
static public void Increase(int n)
{
n++;
}
static public void Main()

{
inti=10;

Console WriteLine("S &7 i={0}", i);
// Pass by value (value type)
Increase(i);

Console. WriteLine("Z =% i={0}", i);

//Pass by value (reference type)
using System;
public class Ref {

public int value = 10;

class ParamPass

{

static public void Increase(Ref n)

{

}
static public void Main()

n.value++;

{
Ref r = new Ref();

Console WriteLine(" &% A rvalue={0}", rvalue);
// Pass by value (reference type)

Increase(r); .
Console.WriteLine(" &% 7 rvalue={0}", rvalue);

}
}

using System;
class ParameterPassing {
static int Sum( int a, int b) {
int sum = 0; inty = 2;
sum =a + b;
return (sum);
} // pass-by-value
static void Swap(int a, int b) {

static void Main() {
intx = 1;

int result, remainder; // Initialization is not required
Console. WriteLine(" x = {0}, y = {1}", x, y);
Console.WriteLine(“call Sum: x = {0}, y = {1},

intt=a sum ={2}", X, y, Sum(xy));
a= b Swap(x, y);
b=t Console.WriteLine(“call Swap: x = {0}, y = {1}", X, y);

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

int b) { refSwap(ref x, ref y);

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

b=t

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

} // 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 }




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; // no initialization OK

// Pass by output
FillArray(out myArray);

// Display the array elements

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

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

//HE K|S AtESH Pass by reference
using System;
class ArrayPass
{

static public void FillArray(int[] myA)

{

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

static public void Main()

{
int[] myArray = new int[5];
FillArray(myArray); //method call

// 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 QHZY (Method Overloading)
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class MethodOverload {

int Max(int a, int b) {
if (@ > b) return a;
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
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private string name;
public string Name  {
get {

return name; // &/d gt 16
}
set {

name = value; // /4 AH
}




public class Car ~ {
private string name; // member field
rivate string color;
public string Na{me { // property
et

return name;

set
name = value;

}
publict string Color { // property
e
return color;

set
color = value;

}
public void Prin t(ﬂ { _
Console.WriteLine("Car {0}, {1}, Name, Color); // £/40| 8 HHZE ==

public class PropertyTest {
static void Main()
Car ¢ = new Car();
c.Name = "Avante"; // property set
I e PTORETLLSEt e, ¢ Colon/ property get
onsole.WriteLine("Car: c.Name, c.Color roperty ge
c.Print(); // method property g




