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© Person
- eat(): void name: String
- talk(): void age: int
- walk(): void identityNumber: String
- sleep(): void f
© Student © Researcher
© Student © Researcher schoolName: String department: String

facultyPaosition: String

- study(): void - research(): void f

© GraduateStudent

department: String
studentNumber: int
degree: String

© UndergraduateStudent

© StudentWorker © Professor department: String
studentNumber: int

- work(): void - teach(): void




class Student class StudentWorker class Researcher class Professor
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Repeated code!

class Student

{

string name;
int age;
public int GetAge() { return age; }

intid;
}

class Researcher

{

string name;
int age;
public int GetAge() { return age; }

string research;

}
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class <derivedClass> : <baseClass>

class Person

{

}

class Student: Person // Persong && %= Student el A

{

}

class StudentWorker: Student // Student2 &&8t= StudentWorker A

{




Inheritance
Syntax

class Person Person 0| =
{ L
string name;
int age;
public int GetAge() { return age; }
}
P
class Student erson Student 0|t Q=
{ BECEES
intid;
}
class Researcher : Person
ass Researche Researcher 0f| 2t
{ | 3l HeE =7}
string research;
}
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Base fields

class Person

Student s = new Student();

Derived field

{
string name;
int age; o, name
age
} id
class Student : Person
{
intid;




= Point & ColorPoint 224

public class Point {
private int x, y; // Point x, y
public void Set(int x, inty) {
this.x = x; this.y = y;
}
public void ShowPoint() {
Console.WriteLine("("+x +","+y +")");

}

public class ColorPoint : Point { // PointS 4t&2H2 ColorPoint 4 1
private string color; // color
public void ShowColorPoint() { // Z2| | ZtE &3
Console.WriteLine(color);
ShowPoint(); // Point 22 22| ShowPoint() 2=




Point & ColorPoint 22|

public class ColorPointApp {

static void Main(string[ ] args) {
ColorPoint cp = new ColorPoint();

cp.Set(3,4); // Point 22 A 9| Set() HIAE =&

cp.SetColor("Red"); // A4 X|H

cp.ShowColorPoint(); // Z2f Ho| zt&# =
}
}
cp X Red
y (3,4)

color
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private class Person {

}

public class Student : Person { // 2 F &4

}




Member
Access
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— Person =i

. int age; // 2clA WH 2= defaultE private
* public String name;

« protected int height;

* private int weight;
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Member

Access

— Student 22|24 = Person SHAE &
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Member
Access class Person {

int age; // class member field default is private

protected String name;

public int height;

private int weight; // class member field default is private

public int GetAge() {
return age;

}

public void SetAge(int age) {
this.age = age;

}

public int GetWeight() {
return weight;

}

public void SetWeight(int weight) {
this.weight = weight;




Member
Access

public class Student : Person {
intid; // member field default is private
public int GetlID() {
return id;

}

void Set() { // member method default is private

llage = 30; // &0 M private member access 27}, SetAge HIAE ALE

name = "Park";
height = 175;
Ilweight = 70; // 2Z0f| M private member access &7}, SetWeight H&
id = 1000;
}
static void Main(string[] args) {
Student s = new Student();
s.Set();
int age = s.GetAge(); // &5 M0 7|8 HH| Q| public HIAE 2&
intid = s.GetID(); [ ASE HN| KA HAE SE
11 3&E R0l A 7|8 ZHH|C| protected R HE S &
Console.WriteLine(“SHd 0] &: {0}”, s.name)
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Member
Access
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public class Car {
public Car() { } // protected/public7} OtL| H Tt HE 2| A0 M error
public Car(int wheel) { this.wheel = wheel; }

}

public class Sedan : Car {
Sedan() { } Il Sedan() : base() 2 S (YAIH 7|23l 2 WEXt =2 F)
Sedan(int wheel) : base(wheel) { } // BA| MO 2 7|HtEefA MK} S &




public class Car {
protected bool gasoline;
protected Car() { gasoline = true; }

protected Car(int wheel) { this.wheel = wheel; gasoline =false; }

}
public class Sedan : Car {

private bool gasolineg;

Sedan() { gasoline =false; } // base.gasoline=true, this.gasoline=false
Sedan(int wheel) : base(wheel) { gasoline =true; }

public void SedanMove() { if (base.gasoline) ...

if (this.gasoline) ... }




—— base(argument-listopt) = A< Hh2 At
— this(argument-listopt) = Xt7|Xt210f| A{
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using System;
class A {
public A() { Console.WriteLine("A"); }

}
classB: A{
public B() { Console.WriteLine("B"); } // B() : base()2} S
public B(int foo): this(){ I/ B() =5l U Z0| Of2| BHE &
Console.WriteLine("B({0})", foo);
}
}

class DefaultinitializerTest{
public static void Main() {
A al=new A();
B b1 = new B();
B b2 = new B(100);

o >

o >

B(100)




using System;

class C {

public int value;

public C(): this(100){ I/ C(foo)E & S0 Of2 HUF 5
Console.WriteLine(*C"),

}

public C(int foo) {
value = foo; Console WriteLine("C = {0}", value);

}
)
classD:C{
public D() { 49 S22 7|2 $E5E YAHLE S F
Console. WriteLine("D");
}
public D(int foo) : base(foo) { I4t9] B2 MAHXIE HAXM &5
Console WriteLine("D = {0}", foo);
}
)

ciass DerivedinitializerTest {
public static void Main() {
Cct=new C(),
D d1 = new D();
D d2 = new D{42);




= Point & ColorPoint 224

public class Point {
private int x, y; // Point x, y

public Point() : this(0, 0) { / default constructor Point(0, 0) &
}

public Point(int x, int y) { // constructor
this.x = x; this.y = y;

public void Set(int x, inty) {
this.x = x; this.y = y;

}

public void ShowPoint() {
Console.WriteLine("("+x +","+y +")");




Point & ColorPoint 222 M A X}

public class ColorPoint : Point {// PointE &8t
private string color; // color

ColorPoint M &

public ColorPoint() { // public ColorPoint() : base()2t ¥ Point() &
this.color = "Green";

}

public ColorPoint(int x, int y, string color) : base(x, y) { // Point(x,y) &
this.color = color;

}

public void SetColor(string color) {
this.color = color;

}

public void ShowColorPoint() {// Z2| Ho| Zt&E =%
Console.WriteLine(color);
ShowPoint(); // Point 22 22| ShowPoint() 2 &




— Point & ColorPoint 222 M A X}

public class ColorPointApp {
static void Main(string[ ] args) {

Point p = new Point();
p.ShowPoint(); / Point2| ZtE =& (0, 0)
ColorPoint cp = new ColorPoint(5, 7, "Blue");
cp.ShowColorPoint(); // ColorPoint2| ZHE = Blue (5, 7)
cp = new ColorPoint();
cp.ShowColorPoint(); // ColorPoint2| ZtH =3 Green (0, 0)
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CH(Library has a book).
Ct(Living room has a sofa).

: _ LivingRoom
- book: Book - sofa: Sofa
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class Radio {
public void TurnOn(bool on) {
if (on) Console.WriteLine(“ radio on”);
else Console.WriteLine(“radio off”);

}
}

public class Car {
private Radio music;
public Car() { music = new Radio(); }// Car has-a Radio
public void MusicOn(bool on) {
music.TurnOn(on); // XA K| (Radio)l] 7| 52 S 24 K|(Car)0f| ¢
...
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class Airconditioner {
public void Up() { temperature++; }
public void Down() { temperature--; }
}
public class Car {
private Airconditioner aircon;
public Car() { aircon = new Airconditioner(); }// Car has-a Aircon
public void TemperatureUp() { aircon.Up(); }
public void TemperatureDown() { aircon.Down(); }




public class CarHasATest {
public static Main() {
/I RHE dde uf SAof 2tc| 22t oo 4
Car ¢ = new Car(“Avante”);
/I 2tE|R 5 ALt
c.MusicOn(true);
nojojd 2= & =elct
c.TemperatureUp();

M
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class Person {

}

class Student : Person {

}

Student s = new Student();
Personp =s; /| 72 E XSEFLHEF




Upcasting
Al’ a:” class Person {

protected string name;

protected int id;

public Person(string name) {
this.name = name; b grade: null

} dept: null

S name: Park
id: 0

}

class Student : Person {

string grade;

string dept;

public Student(string name) : base(name) { }

public static void Main(string[] args) {
Person p;
Student s = new Student(“Park”);
p=s;//GINAE E'd
Console.WriteLine(p.name); // 25 1S
/llp.grade ="A"; /| AolY F - p= 2% Person WH I H
/lp.dept="CS"; // oY F - p= 2% Person HWHI
}
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Downcasting

- LC}27f A & (downcasting)
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class Person {

}

class Student : Person {

}

Student s = new Student();
Person p =s; /| Z7fLE XFESEFLH 2
Student s = (Student)p; /| C}2742 & ZIAEFS H 2t




Downcasting

public static void Main(String[] args) {

Person p = new Student(“Park); /| 47| A E! . name: Park
Student s = (Student)p; // Ct27H A& id: 0
Console.WriteLine(s.name): // & S

s.grade="A"; /| 2F US P grade: A
s.dept="CS"; /| LR AS dept: CS




Polymorphism

— &% S A0 MAE HAEE SHR S A0 A T+
— ORbkf®) M2 HO| =l Override®l HIHO| |22
X2| (Late binding)

Object

— Shape vold Draw ()

S Circle volid Draw () = ‘

-p Rectangle void Draw () = .




Virtual

Methoa

— virtual H|2E
e OIRIZSHAMNAMN MEL I}

J
 static, private 1t 21l AtEE == 812

— virtual 2 E H9
class Shape

{

public string Name()

{...
}
public virtual void Draw()
{...
}
}




Method

Qverriding

— M| JHak 0| A E (virtual method)E 7+ (R 2))sH7| {5t
override 7| ¥ E AtE

— virtual method2} override method= O|&, &2 M|$HXt,  Hizt
o, D7 se| A BV S Yoo &

— static, privateS override 2F & At2E = S

class Shape

{ ...
public string Name() {...}
public virtual void Draw( ) { ... }

}

class Circle: Shape
{ ...
public override string Name() { ... } // error
public override void Draw( ) { ...} //virtual method®| CHgt Z§7H 9]

}




Method
Qverriding

/I polymorphism
public class Shape {
public virtual void Draw/() {
Console.WriteLine("Shape Draw");

}

public class Circle : Shape {
public override void Draw() {
Console.WriteLine("Circle Draw");

}

public class Rectangle : Shape {
public override void Draw() {
Console.WriteLine("Rectangle Draw");

public class PolymorphismTest {
public static void Main(string[] args)
Shape s = new Shape();
s.Draw(); /l Shape Draw
s = new Circle();
s.Draw(); /I Circle Draw
s = new Rectangle();

s.Draw(); /l Rectangle Draw

{




Polymorphism

class Shape {
public Shape next;
public Shape() { next = null; }
public virtual void Draw() {
Console.WriteLine(“Shape Draw");

class Line : Shape {
public override void Draw() {
Console.WriteLine(“Line Draw");

}

class Rectangle : Shape {
public override void Draw() {
Console.WriteLine(“Rectangle Draw");

}

class Circle : Shape {
public override void Draw() {
Console.WriteLine(“Circle Draw");




Polymorphism

public class MethodOverringEx {
public static void Main(string[] args) {

Shape s = new Shape();
Line line = new Line();
Shape p = new Line(); // upcasting
Shape r = line; // upcasting
s.Draw(); // Shape Draw() &3
line.Draw(); // Line Draw() & &4
p.Draw(); // LH{2t0| Y E Line Draw() &
r.Draw(); // L 2t0|YE Line Draw() &

Shape rect = new Rectangle(); Shape Draw
Shape circle = new Circle(); Line Draw
rect.Draw(); // H{2t0| 2 El Rect Draw() 3 Line Draw
circle.Draw(); / 2H2t0| Y& Circle Draw() & Line Draw
Rectangle Draw
| } Circle Draw




Polymorphism

public static void Main(string [] args) {
Shape start, n, obj; SELE rI;ext Line
/I Linked List A4 44501 @1 Z38}7| YOI,
start = new Line(); // Line Z4X]| G124 Draw() jj
n = start;
obj = new Rectangle(); next
n.next = obj; // Rectangle Z{X| ¢1Z4 Draw() =4 Rectangle
n = obj; ]
obj = new Line(); // Line Z4X| &1Z Draw () j"
n.next = obj;
n = obj; next ]
obj = new Circle(); // Circle 24X &4 Draw() = Line
n.next = obj; )
I BE =Y £33 Draw() 4
while(start != null) { _
start.Draw(); Line Draw next Circl
start = start.next; Eﬁ,ﬁ:gg:ﬁ Draw Draw() “TS, e
} } Circle Draw Draw() j/'




Polymorphism

ciass Employee {

public string name;

protected int age, hoursWorked;

public Employee(string name, int age, int hoursWorked) {
this.name = name,
this.age = age:
this.hoursWorked = hoursWorked;

'y

public virtual double CaiculatePay() { // virtual method
return (20000 * hoursWorked)

}
class SalariedEmployee : Employee {
protected int basePay;,
public SalariedEmployee(string name, int age int hoursWorked)
. base(name, age, hoursWorked){ baspay = 1000000; }
public override doubie CalculatePay() {//method overriding

return (basePay + 20000 * hoursWorked). // pay calcuiate

1

public class InheritanceTest {
public static void Main() {
Employee{] empList = { new Empioyee("C}F 74", 22, 30),
new SalariedEmployee("2®", 22,30)};
foreach (Employee e in emplList)
Console.WriteLine(">>4 F:{0}, 20{:{1}", e name, e.CalculatePay()); s

0}: 600000
- 1600000

il
ReRil




Polymorphism
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public class SuperObject {
public void Paint() {

== Draw();
]

public void Draw () {
Console.WriteLine("Super Object");
}
public static void Main(string[] args) {
SuperObject a = new SuperObject();
b a.Paint();

class SuperObject {
public void Paint() {

» Draw();

} % Dynamic binding

public virtual void Draw() {
Console.WriteLine("Super Object");

}
public class SubObject : SuperObject {

public override void Draw () { Cm———
Console.WriteLine("Sub Object");

}
public static void Main(string[] args) {

} } SuperObject b = new SubObject();
b.Paint();
}
Super Object } Sub Object
a Paint() =Tv superObject b Paint() =4 subObject
Draw() <t/ Draw() || §

/
Draw() 4~




Abstract
Classes
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— abstract 7| ¥ EE AFHESIH H9
abstractclass Shape { public abstract void Draw(); }
public class Circle : Shape {

public override void Draw() { ...}
}
public class Square : Shape {

public override void Draw() { ...}
}
class AbstractTest {

static void Main( ) {

[IShape s = new Shape( ); Il error

Shape s = new Circle(); s.Draw() | circle draw
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s = new Square(); s.Draw(); // square draw
}
}




Abstract
Method

0[0

c 2= SAHA0NA BFEAl THES

abstract class Ticket {

public virtual string StartTime() { ... }

public abstract int Fare(); 112388 HA=EFTEHo
}
class BusTicket: Ticket {

public override string StartTime(){ ... }

public override int Fare(){ ...} / THA S A0 M LA

}




Abstract
Method

/labstract class & abstract method
abstractclass Printer {
public abstract void Print();
}
abstractclass HPPrinter: Printer{
public abstract void SelfTest();
}
class HP640 : HPPrinter {
public override void Print()

{
Console WriteLine("E2 M & S ELICL");
}
public override void SelfTest()
{
Console. WriteLine("Z 2| &{ & X} 7} TITHEHL|CL");
}
}
class AbstractTest {

public static void Main() {
HP640 myPrinter = new HP640();
myPrinter.Print();

myPrinter.SelfTest()
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Sealed

Class

ol A Bl S Salja B

« 7t Opl XE Q50 Sellas AR Es BHHE
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e 20| 22 A(sealed class)= J|&E 2HAZ2 AIE2E £ glE
B2 =4 A E =5 S

e 2 A UH MAAHNU A override IR E 20| sealed IIRFES
AIE5tH HH D} 201022 MAE - 0|&0 ItME =

SOl AN I SHCE I O AR et YA AL LI
/l sealed class

public sealed class B { ... }
/l sealed method
public class B : A {
public sealed override void DoWork() { }

}




Sealed
Class

lIsealed class & sealed method
class Printer {
public virtual void Print() {
Console. WriteLine("EAME F=ELICH);

}

class HPPrinter : Printer {
public sealed override void Print() {
Console WriteLine("HP Z2IE{ M8 FSHTLICL");

}
class HP640 : HPPrinter {

[*public override void Print{) {// &} ¥ 02| —sealed A £ 2H2}0| =

¥
}
class SealedTest {
public static void Main() {
Printer myPrinter = new Printer();

myPrinter.Print();
HPPrinter myPrinter2 = new HPPrinter();
myPrinter2.Print();




Static

Method
Overriding

— 23 220 HAE F0M HH HAES
Mol (LH{ 20| )R 23 FefA HH o)A SHE| =Lt OfL| B
AHA| SR A0IM SHE| Lol T2t SHE|E B AST} HEpE

public class Animal {
public static void Eat() {
Console.WriteLine("Animal2| BX HAE Eat()");
}
public virtual void Sound() {
Console.WriteLine("Animal2| Q1A A | A E Sound()");
}
}




Static
MethOd public class Cat : Animal {

Overridi Nnga public new static void Eat() { / Cat2| Eat2 Animal2| Eat} CtE MZ22 2
Console.WriteLine("Cat2] & M A E Eat()");

}

public override void Sound() {
Console.WriteLine("Cat2| QIAEHA A E Sound()");
}
public static void Main(string[] args) {
Cat myCat = new Cat();
Cat.Eat(); // Cat2| @™ M A E Eat()
Animal myAnimal = myCat;
Animal.Eat(); // Animal2| EH H|AE Eat()

myAnimal.Sound(); // dynamic binding

Cat| E& M A E Eat(
Animal2| ‘g™ Of| 2 E Eat()
} Cat2| PIAE A M| A E Sound()

~—




