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class <derivedClass> : <baseClass>

class Shape

{

class Circle: Shape

{
}




Motivation

class Student

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

int id;
}

Repeated code!

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

double salary;

}

Inheritance Syntax
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class Person
{
string name;
int age; Person0j= 25 22
public int GetAge() { return age; } °e T
}
class Student : Person
Cint i Student 02t 9l Au|Z 7}
}

class Staff : Person
Employee 0Tt Q= HHE =7}
double salary;

}

Memory Allocation
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Private Class

class Person

{ Student s = new Student();
Base string name;
fields  int age

name
} age
class Student : Person ’TI\» id
Derived—> {

int id;

}

field

O Private 22

= 7|gt S22t private S22 2 XFO| 0= %

T = = o
oS AE s + S

private class Person {

}

public class Student : Person { // 2 F 24

}




Member Access

o 78t SejA fMy 2
m 7|dt S2fAO| protected?} public 2 X|HE HHOHS A
oS 2 B E 7|8 2 A0 B2 XEAE /A

class Person {

protected string name;

protected int GetAge() { return age; }
}

class Student : Person {

int id;

public int GetID() { return id; }

static void Main () {
Student s = new Student();
int age = s.GetAge(; // L E MMM J|% Al Hoc B E
int id = s.GetID(); // é,-’-‘- A XpAel A =
/] MEE HH oM 7|5 2] protected Wy e B
Console.WriteLine(“St4 0| &: {0}", s.name);
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Member Access
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public class Car {
public Car() { } // protected/public7} OfL|H L{ =2 A0f A error
public Car(int wheel) { this.wheel = wheel; }

public class Sedan : Car{
Sedan() {} // Sedan() : base() 2t S (LAIH 7|4t
Sedan(int wheel) : base(wheel) {} // %'Al&*,gi 7|

}
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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 gasoline;
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) ... }

Constructor Initializer
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using System;
class A {
public A() { Console.WriteLine("A"); }

}
class B: A {
public B() { Console. WnteLlne("B") }// B() : base()2} &
public B(int foo) : this() { // B() &&35t1 Lt =0 o}au HESE
Console.WriteLine("B({0})", foo);
}

A
class DefaultlnitializerTest{
public static void Main() { A
A al = new A(); B
B bl = new B();
B b2 = new B(100); A
} B

} B(100)




using System;
class C {
public int value;
public C() : this(100) { // C(foo)E &P 0 of2f BHE =&
Console WriteLine("C");

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

Has-a Model
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Console.WriteLine("D"); class.Ra%kcEI{9= AHEoH= MR SR = 2F Ko 2/
public D(int foo) : base(foo) { /42| SefjAo| MEXE BAH 5= public void TurnOn(bool on) {
Console.WriteLine("D = {0}", foo); if (on) Console.WriteLine(" radio on");
} C = 100 else Console.WriteLine("radio off");
} C }
class DerivedInitializerTest {
public static void Main() { C = 100 ublic class Car {
C cl = new C(); C private Radio music;
D d1 = new D(); D public Car() { music = new Radio(); } // Car has-a Radio
D d2 = new D(42); public void MusicOn(bool on) {
} C=42 music.TurnOn(on); // X}AlZ4#|(Radio)2| 7|52 £ 22 K|(Car)0 ¢
} D = 42 \ Y/
Has-a Model Has-a Model
o EOE' | 7:” (has a J'I-Z”) public class CarHasATest {
= [ = Sy A= 7+7 Ol
= Car 222 O”(Hzﬂr ol 2 QEH = ;;1 Mme e public static Main() {
3 = X
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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(); }
/] ...
}

// BtC|2E ATt
c.MusicOn(true);

/1 oofd 225 oIt
c.TemperatureUp();




Polymorphism

Virtual Method
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public string Name( )

{..

}

public virtual void Draw( )
{..

}

Method Overriding
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class Shape
{ ..
public string Name() {..}
public virtual void Draw() { ... }
1

class Circle: Shape

{ .
public override string Name( ) { ... } // error

public override void Draw() { ..} // virtual methodo0j ClfEF X7 9|

}

h

// 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() {

Shape s = new Shape();
s.Draw(); // Shape Draw
s = new Circle();
s.Draw(); // Circle Draw
s = new Rectangle();
s.Draw(); // Rectangle Draw




class Emplogee {
lic string name;
protected int age, hoursWorked;
public Employee(string name, int age, int hoursWorked) {
this.name = name;
this.age = age;
this.hoursWorked = hoursWorked;

}
public virtual double CalculatePay() { // virtual method
return (20000 * hoursWorked);

}
class SalariedEmployee : Employee {
protected int basePay;
public SalarledEmponee(strlng name, int age, int hoursWorked)
base(name, age, hoursWorked){ basePay = 1000000; }
public override double CalculatePay() { //method overriding
return (basePay + 20000 * hoursWorked); // pay calculate

Lublic class InheritanceTest { 47: o7, Fel: 600000
Fle) <L .
public static void Main() { 87 3, #el: 1600000
Employee[] emplist = { new Employee("OtF 74", 22, 30)
new SalarledEmponee( °'-".E ,22,30) )%
foreach (Employee e in emPUst)
Console.WriteLine(">> 2 #:{0}, &0]:{1}", e.name, e.CalculatePay());
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abstract class Shape { public abstract void Draw(); }

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

}
public class Square : Shape {

public override void Draw() { ...} A SYAS MH S
L= =

}
class AbstractTest {
static void Main() {
//Shape s = new Shape(); // error
s = new Circle(); s.Draw();  // circle draw
s = new Square(); s.Draw(); // square draw

Abstract Method
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abstract class Ticket {
public virtual string StartTime( ) { ..
} public abstract int Fare( ); // 7*I1|)H HAESHT Ho|
class BusTicket: Ticket {
public override string StartTime() { ... }
public override int Fare() { ... } // E}ng B AOAM MA
}

//abstract class & abstract method
abstract class Printer {
public abstract void Print();

abstract class HPPrinter : Printer {
public abstract void SelfTest();

}
class HP640 : HPPrinter {
public override void Print()

Console.WriteLine("2AE =2SHL|CE");

public override void SelfTest()

{
}
}
class AbstractTest {

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

Console WriteLine("Z= 2 & X}7} TICtstL|CE";

myPrinter.Print();
myPrinter.SelfTest(); EME S L
} ZZIEE X7} T CE




//sealed class & sealed method
Sealed Class class Printer {
—_— public virtual void Print() {
Console.WriteLine("2XE =& gtL|C}");
o 2ol 234 9 20 Saj4 U } (RS EEEEE
m 27} OHY UK 2 9[310] 2ajAL A E= HHE sealed2 }
MRSt CHE SeA7F &5t A2 U2 = US class HPPrinter : Printer {
= S0 SefA(sealed class)= 7|2 AR AHEE & QIS - public sealed override void Print() {
dgjaz =A AT E 22 gS Console.WriteLine("HP Z2IE EAME =T CE");
=] A _ =2 }
m A HH MAN A override 7| E 0] sealed 7|} EE }
ArEStH 7t S22 MAE - 0|20 Il E|=
A0 oY W It ZHe(virtual)o| oL A E. class SealedTest{
public static void Main() {
// sealed class Printer myPrinter = new Printer();
myPrinter.Print();
public sealed class B { ... }
HPPrinter myPrinter2 = new HPPrinter();
// sealed method myPrinter2.Print();
lic class B : A } -
public class { \ 2ZME s
public sealed override void DoWork() { } HP Z2IE EME &gt ).
}
Multiple Inheritance Interfaces
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public interface IToken : IBase
{
int LineNumber(); olejzjoj2o| fass 28520 g
string Name( ); o3 Ka)
}




Class & Interfaces
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interface IMylInterface: IBasel, IBase2 {
void MethodA(); o4& 22 QIEmo|A
void MethodB(); 49| QIE{To|AQ]
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class ClassA: IFacel, IFace2

{ // class members , implementing interface }
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class ClassB: BaseClass, IFacel, IFace2
{ // class members, implementing interface }

//interface
using System;
interface IScalable {
void ScaleX(float factor);

// TextObject 22jA ZHH|E array=2 X 2|
class InterfaceTest {
public static void Main() {

ToT),

}

public abstract class DrawObject {
public DrawObject() {}
public abstract void Print();

}
public class TextObject: DrawObject, IScalable {
private string text;
public TextObject(string text) {
this.text = text;

// implemention of IScalable.ScaleX()
public void ScaleX(float factor) {
Console.WriteLine("ScaleX: {0} {1}", text,
factor);

// implemention of IScalable.ScaleY()

Brawebiecti-dhrray—

new DrawObject[10];

dArray[0] = new TextObject("Text1");
dArray[1] = new TextObject("Text2");

/* array gets initialized here, with classes that
derive from DiagramObject. Some of
them implement IScalable. */

foreach (DrawObject d in dArray)
{
if (d is IScalable) {
IScalable scalable = (IScalable) d;
scalable.ScaleX(0.1F);
scalable.ScaleY(10.0F);

public void ScaleY(float factor) { d.Print(); )
Console.WriteLine("ScaleY: {0} {1}", text, } ScaleX: Text1 0.1
factor); } ScaleY: Textl 10
// implemention of Print() } ’ TextObject: Textl

public override void Print() {
Console.WriteLine("TextObject: {0}", text);
}

} ScaleX: Text2 0.1
ScaleY: Text2 10

TextObject: Text2

IComparable
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= o AN S SLot FA Q| LHE AN H|wdh= (AHE 0|~ HE
=AME 2Ql5}=) ComparableTo M~ =8 X S5t=
= int CompareTo (Object obj)
obj el== QAT O|AE 735t SaLet 22 FA
2| g2 o N7t objE Lt oM 020t X2 =&, Z2oH
= dH 0L 2 5 2|HIIEE 734
public class Age : IComparable {
public int CompareTo(object obj) {
if (obj is Age) {
Age temp = (Age) obj;
return m_value.CompareTo(temp.m_value);
} throw new ArgumentException("Object is not Age”);

}

protected int m_value;

IEquatable

o IEquatable QIE{I{O| A
= o N7t S Lo HEO| CHE ANt 22K R E =2eldt=
Equals B~ E 5 M Sdt= AHL| 0|~
= bool Equals (Object obj)
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public class Person : I[Equatable<Person> {
public bool Equals(Person p) {
if (p is Person) {
return name.Equals(p.name) && age.Equals(p.age);
} throw new ArgumentException("Object is not Person”);
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}
public string name;
public int age;




IEnumerable

O IEnumerable QIE{I{ 0| A
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//IEnumerable interface 7 &
using System;
Using System.Collections;

public object Current {
get { return t.elements[position]; }
}
}
)

T 1

private string[] elements;

Tokens(string source, char[] delimiters) {
elements = source.Split(delimiters);

// implemention of GetEnumerator()
public IEnumerator GetEnumerator() {
return new TokenEnumerator(this);

// implemention of TokenEnumerator
private class TokenEnumerator : IEnumerator {
private int position = -1;
private Tokens t;
public TokenEnumerator(Tokens t) {
this.t = t;

}
public void Reset() {
position = -1;

}
public bool MoveNext() {
if (position < t.elements.Length - 1) {
position++;
return true;
}
else {
return false;
}
}

// Token HAE
class EnumeratorTest {
public static void Main() {
Tokens f = new Tokens(“This is a sample
test.”, new char []1 {" , '-'});
foreach (string item in f) {
Console.WriteLine(item);
}
}
}

Interface vs. Abstract Class

Interface vs. Abstract Class
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abstract public class StarPlayer {

public abstract void GoodPlay();

public abstract void Handsome();

// QEH T 0| A
interface IStarPlayer {
|:C void GoodPlay();

void Handsome();
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Interfacel| 2tA| ™ 194

public interface IGunner {
void Shoot();
}
public interface ISoccerPlayer {
void Shoot();
}
public class Gunner : IGunner {
public void Shoot() { Console.WriteLine("&7|"); }
}
public class SoccerPlayer : ISoccerPlayer {
public void Shoot() { Console.WriteLine("&X}7("); }
}
// Main () gt4= 7t

Gunner g = new Gunner();

=
=}

0z

g.Shoot(); /] BT
SoccerPlayer s = new SoccerPlayer();
s.Shoot(); // &X7|

Interfacel| HA|AM 19

public class GunPlayer : IGunner, ISoccerPlayer {

void IGunner.Shoot() { Console.WriteLine(“Z27|"); }

void ISoccerPlayer.Shoot() { Console.WriteLine(*3X}7|"); }
}
// Main () gt SZHYEf

GunPlayer p = new GunPlayer();

((IGunner)p).Shoot(); // E27| - IGunner2 3

((ISoccerPlayer)p).Shoot(); // 3X}7| - ISoccerPlayer2 &t

// = Of2Het 20| ST K|S BHED 3 MTOES ot WS
IGunner g = new GunPlayer(); // IGunner2 gzt
g.Shoot(); /] 27|

ISoccerPlayer s = new GunPlayer(); // 1SoccerPlayer2 HtHE
s.Shoot(); /] X7
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Base/Derived Conversion: Casting

o Upcasting
u o9 22ATL MRATYARO| FAH B B
o Downcasting
m MRS AT SR 2 AE | A HBt (downcasting) A| BHA|A
o B3t (explicit type conversion AR} EHQ
= A A FxBTLOtE|7|= M AH el HIOlE A HA
n AMIiSte AL “‘InvalidCastException” 244
class UpcastDowncastTest {
static void Main() {
MyBaseClass ¢ = new MyBaseClass();
MyDerivedClass d = new MyDerivedClass();
c=d; // upcasting
d = (MyDerivedClass) c; // downcasting

is & as Operator

oOis HAX}

= O|O|EQ| & Het0| 7ts3HH true Hhet
o as HAKK}

= K| Ato|o| & Hzt ALK}

 QF YA Al exception &4 Q10| null Bt}
Bird b;
if (@ is Bird)
b = (Bird) a; // QtTTH H Het
else

Console.WriteLine("Not a Bird");

Bird b = a as Bird; // & H3t
if (b == null)
Console.WriteLine("Not a bird");




Object Type Conversion

e

o BE FEH(0, class)2 System.ObjectO Z £ E{ it 44
= DE (AHL System.ObjectO 2 & HSI0| Jts
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class Bird { ... }
class Parrot : Bird { ... }
class ObjectTypeConversionTest {
static void Main() {
Bird b = new Bird();
Parrot p = new Parrot();

object o = p; // object ¥ Hgt
Bird b2 = o as Bird; // objectd & Bird @O 2 H3t
if (b2 == null)

Console.WriteLine("Object is not a bird");
else
Console.WriteLine("Object is a bird");

Boxing and Unboxing

o Boxing
- U > BEHOE HTE A (AN BB
o Unboxing
- HEY > YO HRE W (BAY B
memory {
137 a // boxing
_ ol inta = 137;
g; object ol = a;
37 | b object 02 = ol;
// unboxing
02 int b = (int)o2;
}

User-Defined Type Conversion

oAl RN HE CHE e, 72K 22 7|2
AEYo R Het 7ts
0 @3 HAXF(conversion operator)E 7H 9|

class Sample {
int number = 42;
public static implicit operator string (Sample op) {
return op.ToString();
}// EXEER S AAUXLE HoMCHH ToString HAE £ Fo|sloFgt
public override string ToString () {
return “Object: value=" + number;
} // System.Object.ToString M| A E X7 9|
}
/] dHg
Sample obj;
string s = obj; // implicitC{ & explicite 2 MAEL|H string s = (Sample)obj;

class Point { public int x; public int y;
class PointClassComparisonTest {
static void Main() {
inti =1 intj=1; // B8Ol HlE i==jE true
Point pl = new Point();
Point p2 = new Point();
Point p3 = p1; // 22 HHYE FXsIEE pl==p3£= true
plx =1 ply =1,
p2x =1, p2y = 1;
if (p1 == p2) // X8Ol H = pl==p2& false
Console.WriteLine("pl1t p27t ZC}H");
else
Console.WriteLine(“plu} p27} Ct2LC}");




