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Private Constructor
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constructors Al

public class Counter {
private Counter() { }
public static int currentCount;
public static int IncrementCount() { return ++currentCount; }
}
class TestCounter {
public static void main(String[] args) {
//Counter aCounter = new Counter(); // Error
Counter.currentCount = 100;
Counter.IncrementCount();
System.out.printin(“count="+Counter.currentCount);

}
}



Protected Constructor

O Protected MM X}

Protected A HAt= FAZ 2 A(abstract class)HM AR S RHEt
FAEY A0 = protected E= default HHXE Ho|E
FMIPYAE &2 TP Z A0l M F=4Z A9 protected
HEXE =510 27|t 2= A

abstract class Shape {
protected Shape(String name) { this.name = name; }
private String name;
public void print() { System.out.printin(this.name); }

}

class Triangle extends Shape { public Triangle(string name) { super(name); } }
class Rectangle extends Shape { public Rectangle(string name) { super(name); } }
public class ShapeTest { public static void main(String[] args) {

//Shape s= new Shape(“=&"); // error Shape is abstract: cannot be instantiated

Shape s = new Triangle(“&F Zt&3):;

s.Print(); // &/

s = new Rectangle(“ & AFZ+ &)

s.Print(); // ZAHZ S

1}



Static vs Instance Initializer Block

class StaticPoint {

O Static Initializer Block orivate static int[] data -

m SO BEA =

. - .| static {
= instance TE H|&E AFE X2 data = new intl] { 1,2, 3 };
s static #15 £ 7|S}0] AR \
O Instance Initializer Block }
m A MAMA == classllnsta.ncePoint.{
= super AM K} O 0] AlH ?rlvate int[] data ;
ot H-EXECE HA A
, _ data = new int[] { 100, 200 };
m instance 2 E HAE0 } 1 }
Hazts . .
HiL-lo _ - public InstancePoint() {
n D= WEACS S8 BRES System.out.printin(“7 |2 & & X});
instance initializer blockO|| }
S| = public InstancePoint(int x) {
System.out.printin(“A A x});
}

}



Instance vs Static Field

0 Instance field
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Withdraw( ) Withdraw( )

Deposit( ) Deposit( )

balance 1000

balance 50000




Instance vs Static Method

0 Instance method

s N MHA 22| S7F g

s FH dlH(static field & method) T Al 7=
o Static(Class) method
oA EYA| &2 N Md glol HAOAE HAlVts
™ M H(static field & method)E M2 = U= HAE
OIAEIA HMIH (instance field & method) A2 E7}
this A& =7

BankAccount Instance

BankAccount Class |
‘ .
InterestRate( ) X Withdraw( )

J \ Deposit( )
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@ eat(): void
@ talk(): void
@ walk(): void
@ sleep(): void

@ Student

@ Researcher

@ study(): void

@ researchi): void

ff

?

@Student‘u'u'crker

@ Professor

o work(): void

@ teach(): void

o]/
Frs FE SAd20, M2 OE F22 At S0
=)

name: String
age: int
identityNumber: String

© Student

© Professor

schoolName: String

department: String
facultyPosition: String

@ UndergraduateStudent

department: String
studentNumber: int

@ GraduateStudent

department: String
studentNumber: int
degree: String
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o Parent =i
= "name"O|2t= HIHEE
= name= X7|ZA|7|= EGR;
= namel| B2 = UAEF FLAHE
getter/setter A E
o Child S22

= parentl| At&] SefA

= "value" HZE2F valueE X7|3} A7 &=

M AXLQt getter/setter HAE

© Parent

O name: String

© Parent(String)
@ getName(): String
@ setName(String): void

?

© Child

O value: int

@ Child(String, int)
@ getValue(): int
@ setValue(int): void

ParentQ| O 22| £ &

Childe| H 22| &

O Parent@2} Child S K| 7}

String name

String name

MMES 22| X

Parent(String n)

Parent(String n)

String getName()

String getName()

void setName(String n)

void setName(String n)

Parent parent = new Parent();
Child child = new Child();

int value

Child(String n, int v)

int getValue()

void setValue(int v)
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s o590 X4 EeliA = javalang.Object S22
DE S22 ASL2 2 javalang.ObjectE A HEHS

o AtHF &% o B3

public class Person {

}

public class Student extends Person { // Person2 & %8H= 224 Student M

}

public class StudentWorker extends Student { // StudentE & &&=
StudentWorker 4124

}



O M| : Point & ColorPoint el

(xy)2l 3t M2 EHSH= Point 22 A9t 0|5 Ar%Eop Z 2
M2 BHSHE ColorPoint 2EiAE S0 EX

public class Point {
private intx, y; // et & F+H83t= x, y FE
public void set(int x, int y) {
this.x = x; this.y = vy;
}
public int getX() {
return X;
}
public int getY() {
return vy,
}
public void showPoint() { // 2| =l & &=
System.out.printin("(" + x +"," +y +")");

}

L)

}




Ol M|: Point & ColorPoint 2l A

public class ColorPoint extends Point {

/I PointE Ar&8F2 ColorPoint 191 © roint

String color; // 749 A4 g0

void_ setColor(String color) { @ setfx: Int, y: Int): vaid
this.color = color; o Qi

} @ showPoint(): void

void showColorPoint() { // Z{ Mo =t E &= A
System.out.print(color);

} showPoint(); // Point 224 2] showPoint() £ & @ Colorpoint

. . . . . O color: String

pUb“C Statlc VOId maln(Strlng [] argS) { @ setCoInricnlqn Strinn;_|:|: vioid

ColorPoint cp = new ColorPoint(); 8 showColarfoint): vold

cp.set(3,4); // Point Z2{A 9| set() HHAE &
cp.setColor("red"); // A X|&
cp.showColorPoint(); // Zed M| *t & &3
}
}

red(3,4)




O H|: Shape & Rectangle S22

public class Shape {

}

private int x;

private int y;

public int getX() {
return X;

}

public int getY() {
return y;

}

void set(int x, int y) {
this.x = x; this.y = vy;

}

void print() {// x,y Zt & £
System.out.printin("(" + x +
ey )

}

public class Rectangle extends Shape {
private int width; // AFZt& 9] L{H]|
private int height; // AFZt&19| = 0|
public void getWidth() { return width;}
public void getHeight() {return height; }
public void setWidth(int width) {
this.width = width; }
public void setHeight(int height) {
this.height = height; }
public double area() { // AFZt& 2| &
return (double)width * height);
}
void draw() { // x, y &=
System.out.printin(" M’ F&d " + getX()+ " x"
+ getY() + "2 AL " + area());
}
}

o|(o o4 )



O M| : Shape & Rectangle 222

public class RectangleTest {

public static void main(String [] args) { (C) shape
Rectangle r1 = new Rectangle(); —
Rectangle r2 = new Rectangle(); O y: int
r1.set(5,3); // Shape 222 2| set() HHAE & o pﬂ'niir void
r1.setWidth(10); // Rectangle 224 9| setWidth() HIAE 5 &
r1.setHeight(20); // Rectangle 224 2| setHeight() HAE £ & T

r2.set(8,9); // Shape EcHA 2| set() HIAE &
r2.setWidth(10); // Rectangle 2244 9| setWidth() HAE & @ Rectangle

r2.setHeight(20); // Rectangle 224 2| setHeight() HIAE & [ o width: int

O height: int

= @ areal): double
r1.print(); // x,y=t E &2 s ol

AL

r1.draw(); // x,y,width,height,area =3
r2.print(); // x,yZtE &=
r2.draw(); // x,y,width,height,area &=3

AL
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public class A {
public int p;
private int n;
public void setN(int n) {

this.n = n;

}

public int getN() {
return n;

}

public static void main(String [] args) {
A a = new A();
B b = new B();

public class B extends A {
private int m;
public void setM(int m) {

this.m = m;

}

public int getM() {
return m;

}

public String toString() {
String s = getN() + " " + getM();
return s;




public class MemberAccessExample {
public static void main(String [] args) {

A a = new A();
B b = new B();
a.p=>5

=53 // n2 private M, HIIY O A

b.p = 53

bor=—bs- // n2 private U, AU OF LA
b.setN(10);

int i = b.getN(); // i= 10

bm=205 // m2 private A, HNY O UM
b.setM(20) ;

System.out.printIn(b.toString());

// 2FHl 10 200| EHE

setN()
getN()
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o AtHRel E X[ ZXl 4 7t

= public, protected, default, private
A& BANM Fold 2 X|EAH= privatel} protected

o 1 2229 private &
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public class A {
int i;
protected int pro;
private int pri;
public int pub;

}
public class B extends A {
void set() {
i=1; [/ default HH E2 7ts R
pro = 2; // protected HH &2 75 j
pri—=3s// private At FZ 271, ALY F LM = pro
} pub = 4; // public HH{ HZ 7t e, pri
ub
public static void main(String[] args) { £
B b = new B();
b.set();
}
} b| @
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public class A {
int 1;
protected int pro;
private int pri;
public int pub;

h

{7 |x| PB
p

public class B extends A {
void set() {
=1 // iE= default HH{, HOY 27 2 TR
pro = 2; // protected HH EZ 7t
pri—=-34 // private HH 2 27}, AMY @F L8 -7
pub = 4; // public HH T2 7ts N
1
public static void main(String[] args) {
B b =new B();
b.set();
!
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O Person 22 class Person {

int age; int age;
public String name;
protected int height;

|
m public String name;
0 private int weight;

protected int height;

= private int weight; public void setWeight(int weight) {
0 Student SEiA = Person this.weight = weight;

oA E AI—AI:II-O|. Z+ I }

oo He X_lx}ol_l:l_. public int getWeight() {

return weight;
= Person SEA9| private

2Ll vvelght._ Student )

e 20 = E 20

=/tsot0 7+ A0l

Person?| get, set H|AEE

& of| A Bt XI*O 7S StE




o /| : &= &A0] A= SchL 7 HH
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public class Student extends Person {
void set() {
age = 30; // default 2 X|GXt= €2 WI XM AHE7HS
name = "&4S";
height = 175;
setWeight(99);
}

public static void main(String[] args) {
Student s = new Student();
s.set();

}
}
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MEB/#o SejAe 48X =25 U A

|
class A { N
O bl AQ | [yt 4@ )
a System.out.printIn("A4-MXA") ; > a|Ed

}

(ant i%éj : /

. |

.| class B extends A { -
5 public B() / (x40
B } System.out.prinﬂn("ag),gx}g"};,_~—~——> .

[ﬁdéxr S& QJ : /

S |
.| class C extends B { A AT} AlS
’ System.out.printIn("AMMXIC"); —

[ . ) et
(ggxr 55 0]

public class ConstructorEx {
public static void main(Stri
- Ccs
o ¢ = new C();

}

args) {

}
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class A {
Pt el et B P stem.out. printIn(4AIKI);
wH SeAo Myxg o, TTTEEEEEE
MEhSlR| ot A | el Atn )
) ( MeZejao] HHRTL 7L
e MOl A9, e s
— NS E oEdice 7=
class B exte-nd'ﬁ N\ HEXRF &S S S
"=~ public B() {

System.out.printin("H&XB");
}
}

public class ConstructorEx2 {
public static void main(String[] args) {
B b;
b = new B(); // Mdxt &
}
}
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class A {
.3 public A(int x) {
System.out.printin("A4AIKIA");
}
}

“‘n_ﬂc]ass B extends A {
- public B() {
System.out.printin("AfAXIB");
}

}

public class ConstructorEx? {
public static void main(String[] args) {
B b;
b = new B();
}
}

HnU2{of| 2|5 “Implicit super constructor A() is undefined.
Must explicitly invoke another constructor” 27 2’4
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class A {
o public A() {
System.out.printIn(" A X[A");
1
pubTic A(int x) {
System.out.printIn("Of7} H4=A M XIA")
1
1

class B extends A {
public B() {
System.out.printIn("AAX{B");
}

5 public B(int x) {

System.out.printIn("Of7} H=A M XB")
1
1

public class ConstructorEx3 {
public static void main(String[] args) {
B b;

e b = new B(5);

}
}
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O super()
= ME S0 YAHOR {1 SafA0 MHAIS M
ST AIR
= A Y
super(parameter);
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super()S 0|&¢t Al

class A {
public A() {
System.out.printin("AAXIA");
}

public A(int x) {
-l System.out.printin(" 07 A0 XA + x) 5
}

}

class B extends A {
public B() {

System.out.printin("4&X[B");
\ printin super(); E_!'__Tl_
gl oA 2E

System.out.printIn(" 07 HMAXB" + x) 3
}
}

pubTic class ConstructorExd {
public static void main(String[] args) {
B b;
- b = new B(5):
}
}
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o 2702 8l (upcasting)
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class Person {

}

class Student extends Person {

}

Student s = new Student();
Person p = s; // 2/7HA &, A& EF2/E12F



BHLETE At

class Person {
String name;
String id;
public Person(String name) {
this.name = name;

}
}

class Student extends Person {
String grade;
String department;
public Student(String name) {
super(name);
}

}
public class UpcastingEx {

public static void main(String[] args) {
Person p;
Student s = new Student(”“Park”);
p=s//BHNLTE TE
System.out.printin(p.name); // 2F AU
//p.grade = "A"; // ALY F

//p.department = "Com"; // ALY 2 F

'\“17\ —@

id

Person
_Person()

o

grade

|

Student ()

Is ~
dHHA sE 0|Z2cH
el 67 HHo| 25
2 7ksotct,

Park

~

g mHEA pE 0|S5HH

|| Student Z4x|2| HH F
— QX Person?| HIH{OH

2 7ksott.
AN

A
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o Ct2701 A & (downcasting)
o AT BEA HHBAS N2 Baa HHAY L
n YIAEE A= CHA| et 2 E=2l= A
- GAIRCZ el X

class Person {

}

class Student extends Person {

)

Student s = (Student)p; // L}27)2 &, ZIAEL S 2t
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public class DowncastingEx { s Park

public static void main(String[] args) {
Person p = new Student(“Park”); // H7HA & id

Student s = (Student)p; // CF2IHAE

p
System.out.printin(s.name); // 27 8= S,
| sorade = A"/ 2 B8 .
} department

Student()
S
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class Person

Person p = new Student()

class Student

ccccc

Person p = new Player()

Person p = new Person();
Person p = new Student(); // &7HAE

Person p = new Player();  // &7HAE

Person p = new PT‘Of&SSOT‘ )’ /X CH; A%I Person p = new Professor()

void f(Person p) {
// p7t 71217 = 2|7} Person EfUY 45 U7,
// Student, Player, Professor EtJ0| E £

class Professor

qqqqq



Of M| : instanceofS O| 2% ZHX| L1

instanceof=

0|25t 4K <2

EfQlS 8ol =
O

jeet Student Et+
kim2 Professor Et&!
kim= Researcher Et &}
kim2 Person Ef&
"java"£ String Ef

class Person {}
class Student extends Person {}
class Researcher extends Person {}
class Professor extends Researcher {}
public class InstanceofExample {
public static void main(String(] args) {

Person jee= new Student();

Person kim = new Professor();

Person lee = new Researcher();

if (jee instanceof Student) // jee= Student Et0[E £ true
System.out.printin("jee= Student EF&");

if (jee instanceof Researcher) // jeer= Researcher Ef 0| OfL| 22 false
System.out.printin("jee= Researcher Ef&");

if (kim instanceof Student) // kim= Student Ef® 0| OfL|E Z false
System.out.printin("kim2 Student EF&");

if (kim instanceof Professor) // kim= Professor Ef2 0|2 £ true
System.out.printIn("kim= Professor Ef&");

if (kim instanceof Researcher) // kim= Researcher Ef20|7| = SIEZ true
System.out.printin("kim Researcher E}F&");

if (kim instanceof Person) // kim= Person Ef®0|7| = StE 2 true
System.out.printin("kim= Person EF&");

if (lee instanceof Professor) // lee= Professor Ef2 0| OFL| 2 2 false
System.out.printin("lee= Professor EF™);

if ("java" instanceof String) // "java"& String E} 2| RQIAHAO|EE true
System.out.printin("W"java¥"= String EF!");



Method Overriding

class Animal {
public void sound() {
} System.outprintin("Sa222[!");

.

class Dog extends Animal {

public void sound()  {

} System.outprintin("& H!");
}

public class DogTest {
public static void main(String[] args) {
Animal d = new Dog();
d.sound();

}




Method Overriding

o HAE 2HEEL0| Y (Method Overriding)
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Method Overriding A}l

class DObject {
public DObject next;

public DObject() {next = null;}
public void draw() {

System.out.printIn("DObject draw");

}

Line, Rect, Circle
A= 25 DObjectE
AAWD dran() HASE
2H2to|Z

V

class Line extends DObject {
public void draw() {
System.out.printin("Line");
}

class Rect extends DObject {
public void draw() {
System.out.printIn("Rect");
1

class Circle extends DObject {
public void draw() {
System.out.printIn("Circle");
}
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(1) Me A gm2Az ezto|dE HAE S5

DObject
a @ I= _ ™
Line a = new Line(); draw() Z{meECtgl o A= )
a.draw();-----------me--- R .
. r@ | Lineoin
a3l A0k Line0| &€& ) QHzto|YsH HAS
Line I = )

(2) HHHAEN ofs o S2A HMBAR QH2}0[HE HA=E SESH HI2IFE)
DObject

Pl @ >
DObject p = new Line(); USSR R draw() -~

p.draw();-----emeeocoe ]
# Zof Lineo| £ Crand

Algll Zak LineO| &

Line
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: void draw() M| & E

2 H|co|E O

class DObject {
public DObject next;
public DObject() { next = null;}
public void draw() {
System.out.printin("DObject draw");

}
}

class Line extends DObiject {
public void draw() { // HI&E 2H2t0[
System.out.printIn("Line");
}

}
class Rect extends DObject {

public void draw() { // HAE @H{2t0|d
System.out.printIn("Rect");
}
}

class Circle extends DObject {
public void draw() { // HI&E 2H2t0[
System.out.printin("Circle");
}
}

public class MethodOverringEx {
public static void main(String[] args) {

DObject obj = new DObject();
Line line = new Line();
DObject p = new Line();
DObject r = line;
obj.draw(); // DObject.draw() &
line.draw(); // Line.draw() %3”

"DObject draw" &3
L|ne =9

p.draw(); // 2LH2I0|Y &l Linedraw() &, "Line" &3
rdraw(); // 2H 20| 2 =l Line.draw() 23, "Line" &H
DObject rect = new Rect();

DObject circle = new Circle();

rect.draw(); // 2H 20| 2 =l Rect.draw() A&, "Rect" &=
circle.draw(); // LB Et0| Y =l Circle.draw() &, "Circle" &
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0:“ x_" AEI OO" j]_l.g DObject obj
Line T1ine
DObject r
A AlZbol| 43| o0 DObject p

ouflo|gst HAS}
oloH =X HioIQg|
of st

DObject rect

DObject circle

DObject

Y

Cormi>

DObject

draw() -

oS

Line

DObject

Y

draw() -~

Cormd

Line

DObject

draw() -

<>

Rect

DObject

45

Y

draw()

Circle

"DObject draw" &

"Line" &2

"Line" &2

"Rect" &2

"Circle" &



H~E 2HE0|E =4

class Person {

String name;
1. HFEA] 71 S22 HaEQ String phone;
=Yt 0|8, S BE e void oo .
ol X} Hts} ’rO,g 745 OF pubh.c v0|gl setName(String s) { name = s; }
= == T EE public String getPhone() { return phone; }
StCt, public final int getID() { return /D;}
2. @HZIO|HE HAES HE |
X ™= 41 S|A 9| class Professor extends Person { L
HAEo M2 X|XMAF BC} //protected void ietﬁamec()Strlng s) {// public=
ZOpEl 2 9irC} protected2 X8 += g2
= = T HA . //}

// SYet HAEE, oIX}, HStEIR) S 71

public String getPhone() { return phone; }
//public void getPhone(){ // Bt2tEIY CI2H @ =F
//}

HtSE EfOlOL ClE20 @ 2 N
3. == 2ot CEH S—TF //public int getID() { // final2 override® = A=
4. private, final HAE&= // Person2| ID= privateO|2tM 257
QH 20| & = 8Lt //}
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oH
ik

public static void main(String [] args) {

0f0

DObject start
®

k.
-

DObject

Y

}

DObject

DObiject start, n, obj;

[ BAE BIAERZ T3 M50 145 7|
start = new Line(); //Line Zi&{| 21722

n = start;
obj = new Rect();

n.next = obj; //RectZix| A2

n = obj;

obj = new Line(); // Line 28X &

n.next = obj;
n = obj;

obj = new Circle(); // Circle Z4&i| &

n.next = obj;
2 28 £34st7|
while(start != null) {
start.draw();
start = start.next;

}

DObject

draw() -

<

Line

draw() ----

Y

draw() - ——

¥

<

Line

Rect

DObject

Line
Rect
Line
Circle

draw() -

=5

Circle




=X Hfolcl |
o - O class SuperObject {
protected String name;

public void paint() {

oH{2to|Y HALT} #A SHECL . N
public class SuperObject { public void draw() {n——x
protected String name; System.out.printin("Super Object");
public void paint() { }
draw(); }
} 2 public class SubObject e s SuperObject {
public void draw() public void draw(
System.out.printIn("Super Object"); System.out.printIin("Sub Object");
} }
public static void main(String [] args) { public static void main(String [] args) {
SuperObject a = new SuperObject(); SuperObject b = new SubObject();
a.paint(); .paint();
} }
} }
Super Object Sub Object
aint()----. i int()---. i
d L > F:ir‘aw {(]]_‘ SuperObject 282 b @ > F:ja:;w((]] “.| SuperObject &5

SubObject =&t




super 7| E

class SuperObject {
O super 9| -?—_I E protgcted Striqg name;

» supere= T AL
AHE H2Y I AHEE[F

A
s ME SefA0MEE ARE
» 4 220 HAE S

Al AR

o
» AOUHE super 2=
HH HIE 22 A

public void draw() {
System.out.printin(name);

}

}
public class SubObject extends

protected String name;

public void draw()
name = "Sub";
super.name = "Super";
super.draw();
System.out.printin(name);

erCoject {

[0

® > name "Super" }

paint () SuperObject H& public static void main(String [] args) {
SuperObject b = new SubObject();

draw() )
b.paint();

name "Sub" }

SubObject & }
draw()
Super

Sub




oI H|: Method Overriding

PersonS At&HEL ProfessorEf £ O+t=11 Professor

A —~
S A0 A getPhone() O£ AEelstel a2[11 o] HAE0fAM
i A9 HAES §§OPE§ A d5tet,

rr

ﬂJIﬂJ

class Person { public class Overriding {

String phone; public static void main(String[] args) {
public void setPhone(String phone) { Professor a = new Professor();
this.phone = phone; a.setPhone("011-123-1234");

} = S— System.out.println(a.getPhone());
public String getPhone() { g‘;gﬁ“%.eget;h”;?e?)m Person p = a;
return phone; Cha| =& HFQILI O System.out.printin(p.getPhone());
} AOJLIX| 4=CF }
) ) ‘\
class Professor extends Person { \
public String getPhone() { P%&': chi'ffoﬂ 2l
return "Professor : " + super.getPhone(); g;‘ipeﬁj;’;() s=
}

| PSR



Method Overloading vs Overriding

Z2 AL 42 BN SYF OIS

ME ZA0M 7 S2HA0 Us oA

I‘iﬂ
< ol HIAE =2 XN Q} =Ql5t 0|29 M|AE Ri=EHA
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A HAEQ FY A

o =2 A E(abstract method)
» MO0 oLt fAHE[O UX| G2 HAE
abstract 7| E2 MY
ex) public abstract int getValue();

n T HAEE AME SHA0A 2B 20| Y50 o
o =4 22X (abstract class)
1 o HAEEZE StLetE 7HE SefA
=Sl A 0| BEEA] abstract2td M o8l ofF &t
0. FEMN MAETLSHLE QIX|BE 22iA Q0| abstractE2 M A1Bt
74O
o1

mIﬁ

af A ?abstract class DObject {
public DObject next;

AF DAL public DObject() { next = null; }
il = abstract public void draw() ;

3k
0




2 7tX| /2| & SelL Al

&4 HAE Qle 4 28l

abstract class Person { // &4 ZEi|A ¢
public String name;
public Person(String name) {
this.name = name;
}
public String getName() {
return name;

}

}




r.?.

abstract class DObject { // F4 A M
public DObject next;

public DODbject() { next = null; }
abstract public void draw(); // =& HAE M

}

public class AbstractError {
public static void main(String [] args) {
DObject obj;
obj = new DObject(); // AL 257, F& S|4 DObjecte| QIAEHAE
AHA-I o|' J\ O-I |_—_|.
obj.draw(); [ LY 2F
} Exception in thread "main" java.lang.Error: Unresolved compilation problem:
} Cannot instantiate the type DObject

at chap5.AbstractError.main(AbstractError.java:11)
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CIENESTE PN

ME Ze|A T abstract2 ﬁOJﬁHOF ot

abstract class DObject { // & 24
public DODbject next;
public DODbject() { next = null; }
abstract public void draw(); // F& HAE

}

abstract class Line extends DObject { // draw()
[[HTO'" 7<AI- E.EH/\

public String toString() { return "Line";}

}
x4 232 78 Y
TERECEP # H Z2A0| 4 HAL T (QB|2t0|F)
Me Sejat 4 S2j~ ol

A I

IIJIIlI
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abstract class DObject {
public DODbject next;
public DODbject() { next = null;}
abstract public void draw();

}

F

class Line extends DObject {
public void draw() {
System.out.printin(“Line”);

}
}

class Rect extends DObject {
public void draw() {
System.out.printin(“Rect”);
}

}

class Circle extends DObject {
public void draw() {
System.out.printin(“Circle”);

}
}
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OJ| A|: Calculator =4 S2iA

FA ZellA CalculatorE A&HH= GoodCale 222

|
=

124 M
ox 0|0
oF |0

A=

ﬂll

abstract class Calculator {
public abstract int add(int a, int b);
public abstract int subtract(int a, int b);
public abstract double average(int[] a);




Ol Ml: GoodCalc A

class GoodCalc extends Calculator {
public int add(int a, int b) {

return a+b;

}

public int subtract(int a, int b) {
return a - b;

}

public double average(int[] a) {
double sum = 0;
for (inti = 0; i < alength; i++)

sum += a[i];

return sum/a.length;

}

public static void main(String [] args) {
Calculator ¢ = new GoodCalc();
System.out.printin(c.add(2,3));
System.out.printin(c.subtract(2,3));
System.out.printin(c.average(new int [] {2,3,4}));




C}d (Polymorphism)

o Ch é(polymorphism)OIEP K|S0 EfQI0| Ct2H
&2 HAIX|Z7F MEE G et 27 A2 EFRIO] EfA
MEZ LHE sS4 = ot 4(dynamic binding)

@ Shape

@ drawi): void

TN

@Rectangle @Triangle @ Circle

@ drawi): void @ drawi): void @ drawi): void

A ©




Ol dl: Ctdd o Al

class Shape {
protected int x, y;
public void draw() {
System.out.printin("Shape Draw");

}
}

class Rectangle extends Shape {
private int width, height;
public void draw() {
System.out.printin("Rectangle Draw");

}
}

class Triangle extends Shape {
private int base, height;
public void draw() {
System.out.printin("Triangle Draw");

}



Crdd of| Al

class Circle extends Shape {
private int radius;
public void draw() {
System.out.printin("Circle Draw");

}

}
public class ShapeTest {

public static void main(String arg[]) {
Shape s1 = new Shape();

Shape s2 = new Rectangle();

Shape s3 = new Triangle();

Shape s4 = new Circle();

s1.draw();
s2.draw();
s3.draw();
s4.draw();

}




Crdd of| Al

public class ShapeTest2 {
private static Shape arrayOfShapes|];
public static void main(String arg[]) {
arrayOfShapes = new Shapel[4];
arrayOfShapes[0] = new Shape();
arrayOfShapes[1] = new Rectangle();
arrayOfShapes[2] = new Triangle();
arrayOfShapes|[3] = new Circle();
/| A A| Z47|2] Elelof U= HAEE $&5= 5 HIQIZ! (dynamic binding)
for (inti = 0; i < arrayOfShapes.length; i++) {

arrayOfShapes]i].draw();
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Objectl| H|AE

protected Object clone()

S Ao TZS MRS BS0] 2|

boolean equals(Object ohj)

obj7} 712I7 k= ZiR|9} BIXH Z4H|7} HImEI0 ZOB true 2|E

Class getClass() & ZHR|Q| HEIQ ZejAE 2|E

int hashCode() & ZHA|0f| CHSt BHA| ZE 2t 2|

String toString() Sl 2ol cHer AEE HHE 2(E

void notify() S Z4A(0fl sl CHZ |5t U= otLte] AZ=E MMRC
void notifyAl1() o ZiA|0l CHall Ch7 Ist U= B AdEE TH2CH,

void wait()

n
I

AHETHHE VK] X

==

A ES 7 [SHA| BT




Objectl| HAE

class Point {
int x, y;
public Point(int x, int y) {
this.x = x;
this.y = y;
}

}
public class ObjectProperty {

public static void main(String [] args) {
Point p = new Point(2,3);
System.out.printin(p.getClass().getName());
System.out.printin(p.hashCode());

System.out.printin(p.toString()); Point
System.out.printin(p); 12677476

} Point@c17164
} Point@c17164




instanceof

o Z4Ho] AREIYQIX| RS big
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n

Shape s = getShape();
if (s instanceof Rectangle) {
System.out printin("Rectangle O A& E|A & LICH");
} else {
System. out printin("Rectangle Of Ol CHE ZHA| 7} - E[R& LICH);

}
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getClass() H|&E

class Car {

}

public class CarTest {
public static void main(String[] args) {
Car obj = new Car();
System.out.printin("obj is of type " + obj.getClass().getName());

}
}




equals() H&E

class Car {
private String model;
public Car(String model) { this.model= model; }
public boolean equals(Object obj
if (obj instanceof Car)
return model.equals(((Car) obj).model);

else

return false;
}
}

public class CarTest {
public static void main(String[] args) {
Car firstCar = new Car("HMW520");
Car secondCar = new Car("HMW520");

if (firstCar.equals(secondCar)) {

System.outprintin("s 2ot SF2| AbSAHYLICE");
} else {

System.outprintin("s 22t ZF2| At&Xt7t OFH L CE™;
}




o A A M Hlwell == HAMX
o 44 L& Hl
. N2 CI2 £ 24%7} 22 829X Ha

= boolean equals(Object obj) O]

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

}
}
c|
al @ ng Point
bl @ ng Point

Point a = new Point(2,3);

Point b = new Point(2,3);

Point c = a;

if(a == b) // false
System.out.printin("a==b");

if(a == c) // true
System.out.printin("a==c");




A H]1d(==1} equals())

class Point {

int x, y;

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

}

Point a = new Point(2,3);
Point b = new Point(2,3);
Point c = new Point(3,4);
if(a == b) // false
System.out.printin("a==b");

public boolean equals(Point p) { if(a.equals(b)) // true

if(x == p.x && y == p.y)
return true;

else

}
}

return false;

System.out.printin("a is equal to b");
if(a.equals(c)) // false
System.out.printin("a is equal to c");

Point

x
Il
N

N L

f

x
Il

Point

f

ais equaltob ‘  x=3

Point

!
2



Ol &l: Rect 22 equals()

int EFR 2| width, height2| 2EE 7}X|= Rect 22AE
21K 2| width, height 2E0f| 2|5 #+4&|= HEO| Z2
Ao 2 WHEEE equals()E A/ 5t2}. Rect ‘Xt Al width, height
HEE QIXt=E fOf 7|30t}

—

class Rect {
int width;
int height;
public Rect(int width, int height) {
this.width = width;
this.height = height;
}
public boolean equals(Rect p) {
if (width*height == p.width*p.height)
return true;
else
return false;




Ol Al: Rect 22 equals()

public class EqualsEx {
public static void main(String[] args) {
Rect a = new Rect(2,3);
Rect b = new Rect(3,2);
Rect ¢ = new Rect(3,4);
if(a.equals(b)) System.out.printin("a is equal to b");
if(a.equals(c)) System.out.printin("a is equal to c");
if(b.equals(c)) System.out.printin("b is equal to c");

}
}

ais equal to b




hashCode() H A E

0 hashCode()=
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toString() {2~ E

0 Object S22 2| toString() M2

HH S Hsisict

class Point {
int x, y;
public Point(int x, int y) {
this.x = x; this.y = y;
}

public String toString()
return "Point(" + x+"," + y+")";
}

}
public class ObjectProperty {

public static void main(String [] args) {
Point a = new Point(2,3);
System.out.printin(a.toString());
}
}

Point(2,3)

Object2|
toString() = AMEL

System.out.printin(a); 2
e s



toString() M|~ E ALE

O String toString()

. WHE EXYZ v

—

= Object 2220 7=l toString()0| Btetst= XL
=2 O|F @4 N2 hash code
s 2 A E toString()2 2H 20| Y SH0 XHAIEHe| 2XHE 2|

‘ts

o ALA 0 oot Ats et

s AKX + EXE -> UK toString() + 2AFE'E K}

Point a = new Point(2,3);
Strings = a + "&";
System.out.printin(s);

i

2|

L

Of
rE
fot

Point a = new Point(2,3);
String s = a.toString()+ "";
System.out.printin(s.toString());

Point@c171647d
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2HA: "~2 ~O|E}"et €2 &4

is-a 2HA| 0| C}.

|CH(Car is a Vehicle).

OHT M
0
O O

|ICHDog is a animal).




HAS-A 2H4|

0O has-a &A: ~=2 ~Z 7tX| 2 QUCH"ef &2 2tA

= MZ 7HX| 2 UCH(Library has a book).
o HA2 A0S 7K QUCHLiving room has a sofa).

@ Library _}@ Book @Liwingﬁnnm _}@ Sofa

0 book: Book O sofa: Sofa




HAS-A 2H4|

o A% K|g 2222 YoM has-a BHE 7N
27| (composition) EE= &g 2t A|(aggregation)&
LIE}LHC.

> Car S Caburetor
0..1 1..1
Pond < Duck
0 1 0..*




HAS-A 24|2| o A|

@ Employee @ Date

O name: String O ye<ar. |nt
O bithDate: Dat O month: int
\thsate: ate O date: int

@ Employee{name: 5tring, bithDate: Date)
@ toString(): String

@ Date(yearint, month: int, date: int)
@ toStringi): 5tring




Ol A] : Date 22|A

public class Date {
private int year;
private int month;
private int date;

public Date(int year, int month, int date) {

this.year = year;

this.month = month;

this.date = date;

}

@Override

public String toString() {

return "Date [year=" + year + ", month=" + month + ", date=" + date + "]";

}



Ol A| : Employee S22 has-a Date S22

public class Employee {
private String name;
private Date birthDate;

public Employee(String name, Date birthDate) {
this.name = name;
this.birthDate = birthDate;

}

@Override
public String toString() {
return "Employee [name=" + name + ", birthDate=" + birthDate + "]";

}




Ol A] : Employee S22 has-a Date S22

public class EmployeeTest {
public static void main(String[] args) {
Date birth = new Date(1990, 1, 1);
Employee employee = new Employee("SZS", birth);
System.out.printin(employee);

}
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public class Animal {

public static void eat() {
System.out.printin("Animal2| A HAE eat()");

}

public void sound() {

System.out.printin("Animal 2| IAEA M AE sound()");

}
}



Y HiE 20|

public class Cat extends Animal {
public static void eat() {
System.out.printin("Cat2| =& HAE eat()");
}
public void sound() {
System.out.printin("Cat2| QIAEA HIAE sound()");
}
public static void main(String[] args) {
Cat myCat = new Cat();
Cat.eat();
Animal myAnimal = myCat;
Animal.eat();
myAnimal.sound();




