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HI|et &XL7|71 = HM Q= Learner 2} Teacher

Ex01_DupClasses.java

e

class Learner {
String name;

void eat() { System.out.printin(name + " E}= H
void sleep() { System.out.printin(name + " &=

void study() { System.out.printin(name + " SE3tCH"); }
}

class Teacher {
String name;

void eat() { System.out.printin(name + " E}= H
void sleep() { System.out.printin(name + " &=

void teach() { System.out.printin(name + " Zt2XIC}"); }



Ex01_DupClasses.java

public class Ex01_DupClasses {
public static void main(String[] args) {
Learner s = new Learner();
s.name = "ZXHt";
s.eat();
s.study();
Teacher t = new Teacher();
tname = "0l =",
t.sleep();
t.teach();
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Learner Teacher

ZXHIR| Zet |
void eat() void eat()

void sleep() void sleep()
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ColorPoint = Po

class Point {
int x, y;

}

Int

class ColorPoint extends Point { // PointS Af<

String color;

}

ColorPoint 0| = color BF Mg QI X| O

p.194
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eat() 2 Person S &2 22|11 extends & 9 A E

class Person {

El
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String name;

void eat() { System.out.printin(name +

Ex02_Personinherit java
"RE H=EO) ) 3t 1oz S
// A7IM B2 ZEZS 2 d5tM /.
// 7| K|
}
class Student extends Person {
void sleep() { System.out.printin(name + " &= TtC"):; )
void study() { System.out.printin(name + " S£StC"); } ( Of% & H )
}
class Professor extends Person {

void sleep() { System.out.printin(name + " &= TtCH"):;
void teach() { System.out.printin(name + =

re
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main 0| A] Student ZX| £ eat() 27|

Ex02_Personinherit java

public class Ex02_Personinherit {
public static void main(String[] args) {
Student s = new Student();
s.name = "ZXHt";

.eat();
s.eat() Student 0= 2= M
s.study();

Professor p = new Professor();
p.name = "O|ul ="

p.sleep();

p.teach();
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Ex02_Personinherit.java sleep() =

Person B17H0]| sleep() =

class Person {
String name;

void eat() { System.out.printin(name + " 2
/] 7N 2 ZEE 2E5HM .

/1 67| Tt
}

class Student extends Person {

void sleep() { System.out.printin(name + " &

void study() { System.out.printin(name + "
}
class Professor extends Person {

void sleep() { System.out.printin(name + "

void teach() { System.out.printin(name + " 7f

220 T XA O] sleep() =

g oichy)

Person 22 22|10 F XA 9| sleep() & A|-=2LCt.

XA 2



main = L& 5

Ex02_Personlnherit.java

public class Ex02_Personinherit {
public static void main(String[] args) {
Student s = new Student();
s.name = "Z Xt
s.eat();

s.study();
Professor p = new Professor();

p.name = "O|ul ="
p.sleep();
p.teach();

main 2 &CHX]
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class MobilePhone: ™3t 47| - M3} 87| . M 7|X|= A2 . HfE2| ZHS}H|
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MobilePhone & S&{82

Ex03_Phonelnherit.java

class MobilePhone {
void call() { System.out.printin("® 3= ?il:f ; }
void receive() { System.out.printin("H=tE

i n'I
of r|r
rx
ot
_|T|_ —

void charge() { System.out.println("Hf E{ 2|
}

class MusicPhone extends MobilePhone {
void download() { System.out.printin("&%2 L{i242t=C}"); }
void play() { System.out.printin("S 2= X4 SHCHY; )

rm
inl

MusicPhone M| 2 S2{2F2 call() It charge() & £

MusicPhone



S22 call() 2} charge() 27|

Ex03_Phonelnherit.java 2 & BIZto| & &= MA call() 2t charge() 27|

public class Ex03_Phonelnherit {
public static void main(String[] args) {
MusicPhone mp = new MusicPhone();
// 97| M B H ZES Ad5HAM K.

// 97| K|
mp.download();
mp.play();
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Human, Undergrad,
StudentWorker Ml & 22

Ex04_Threelevels.java

class Human {

String name;

void eat() { System.out.printin(name + " Et= HE=CH); )
}
class Undergrad extends Human {

void study() { System.out.printin(name + " S53tCH"): }
}
class StudentWorker extends Undergrad {

void work() { System.out.printin(name + " L3HCHY; }
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extends Human

extends Undergrad



main |A sw 2 work() StLI2F £ 27|

Ex04_ThreelLevels.java

public class Ex04_ThreelLevels {
public static void main(String[] args) {
StudentWorker sw = new StudentWorker();

/1 O17| Tt

sw.work();
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sw 2 Human 2| eat() 2} Undergrad 2| study() & £ EC}.

< eat() « Human > Gtudy() “— UndergraoD work() < StudentWorker




Ex04_ThreeLevels.java

class Human {

String name;

void eat() { System.out.printin(name + " Et= HE=CH); )
}
class Undergrad extends Human {

void study() { System.out.printin(name + " S53tCH"): }
}
class StudentWorker extends Undergrad {

void work() { System.out.printin(name + " L3HCHY; }

oA M e &0HK| Z=C0t HAETE e S0 2+l
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sw £ eat() 2} study() =

Ex04_Threelevels.java

public class Ex04_ThreelLevels {
public static void main(String[] args) {
StudentWorker sw = new StudentWorker();
sw.name = "EFrHp"
// 97| B H ZES Ld5HAM K.
/] A7 K|

sw.work();
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Animal ZH| a £ fly() F27]

Ex05_ParentCannot.java

class Animal {

void eat() { System.out.printin("&H0|E HE=C}"); )
}
class Bird extends Animal {

void fly() { System.out.printin("St& HtCH"); )

public class Ex05_ParentCannot {
public static void main(String[] args) {
Animal a = new Animal();
a.eat();

a.fly();

} Animal Of|= 2ic}
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Ex05_ParentCannot.java:12: error: cannot find symbol
a.fly();

A

symbol: method fly()
location: variable a of type Animal
1 error
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Ex06_ColorPointEx.java

class Point {
private int x, y; // ¢t & T+d5t=
void set(int x, int y) {
this.x = x; this.,y = y;
}
void showPoint() { / 2| Zt&# =
System.out.printIn("(" + x + "," +
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Point & =c{{0} M= 'St ColorPoint

Ex06_ColorPointEx.java

class ColorPoint extends Point { // PointE &%22 ColorPoint ¢

private String color; // 2| M

void setColor(String color) {
this.color = color;

}

void showColorPoint() { // 22 HQ| zt&# =&
System.out.print(color);
showPoint(); // Point 22f2A 2| showPoint() 2=

} Point 2] & E
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Ex06_ColorPointEx.java

public class Ex06_ColorPointEx {
public static void main(String[] args) {
Point p = new Point(); // Point Z4X| 44
p.set(1, 2); // Point 22 A2| set() 2=

p.showPoint();

ColorPoint cp = new ColorPoint(); // ColorPoint 28X 4/

cp.set(3, 4); // Point 2EiA9| set() @&
cp.setColor("red"); // ColorPoint 22122 setColor() & &

cp.showColorPoint(); // Z2{Q} XtH =%



(1,2) 2} red(3,4)

(1,2)
red(3,4)



cp.set(3, 4) = Point 0| A A
E{er2 set() O|C}

cp.set(3, 4); // Point 22 9| set() T &

Point

void set(int x, int y)
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o] =2 BNl Z4H[O|C}.

X p= Point 22 A2 M TE 7FX| 10, cp= Point2t ColorPointl| M E B & JHEICEH
Y cp

intx1-inty?2 Point intx3-inty4 Point
set() - showPoint() =cfA HH set() - showPoint() =cfA HH

color "red"
ColorPoint

setColor() Saya B

showColorPoint()




cp 2H0l= Point HH 7t}
ColorPoint HiEH 70| St7H| QIC}

\
cp | M= StLt

Point A HH

X, Y, set(), showPoint()

ColorPoint 22| A HH

color, setColor(), showColorPoint()
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QF 0| M ColorPoint 22 22| public BH et 7+ 2 Pointl| public MHE 25F HZ2g &+ RUCH
J2{Lt x, y, colore private £/40|E2 Q[0 2 5= SiCt

= UL} set() - showPoint() - setColor() - showColorPoint()
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private x & 7I£l Point7 1}
1 X4 CoIorPoint7

Ex07_OutsidePrivate.java

class Point7 {

private int x, y;

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

void showPoint() { System.out.printin("(" + x + "" +y +")"); }
}
class ColorPoint7 extends Point7 {

private String color;

void setColor(String color) { this.color = color; }
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main OlA| cp.x Of| HIZ Z} 27|

Ex07_OutsidePrivate.java

11 public class Ex07_OutsidePrivate {
12 public static void main(String[] args) {

13 ColorPoint7 cp = new ColorPoint7();
14 cp.set(3, 4);

15 cp.x = 10;

16 cp.showPoint();

17 }

18 '}
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Ex07_OutsidePrivate.java:15: error: x has private access in Point7
cp.x = 10;

A

1 error
A AN A TS| HAMSIX| 2RO Q. Qo] LRE HN I FM L.
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private B = 1 S22 Qtof| M T ZCH7FA}.

X cp.x = 10; \/ cp.set(10, 4);
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showColorPoint() 7I +13 S22 2| showPoint()

g g2r}

cp 2K
showColorPoint() &

Point HH] (2 ZH 2| 7t showPoint() &

set() ‘ X, y -L showPoint() ] FELCt

I (

int WH| (Of2ff Zt
ColorPoint #H{ (Ofef ZF) Of2l ZHOI A x, y 2
showColorPoint() { showPoint(); ] 7= Zle obs QICt




x, y = set() I} showPoint() TF TH& = QIC}

Point ColorPoint

private x, y showPoint() x,y 8= =7t

x, y= Point2| private @HO|2Z, ColorPoint 2229 HH 0| HZ2& 4 QICt

x, y= 23X set()It showPoint()2t 20| 5| ElC},



XH| HAE7} 220 x B
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showColorPoint() 20l Al showPoint() CHA! x, y & HEZ B O M?

Vs

System.out.printin(color + "(" + x + "," +y +")");
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ColorPoint8 O| Point8 2 s St
x,y & HIE ®&= 3L

class Point8 {

private int x, y;

void set(int x, int y) { this.x = x; thisy = y; }
}
class ColorPoint8 extends Point8 {

private String color;
void setColor(String color) { this.color = color; }

void showColorPoint() {

System.out.printin(color + "(" + x + """ +y + ")");
}
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Ex08_SubPrivate.java

public class Ex08_SubPrivate {
public static void main(String[] args) {
ColorPoint8 cp = new ColorPoint8();
cp.set(3, 4);
cp.setColor("red");
cp.showColorPoint();
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Ex08_SubPrivate.java:9: error: x has private access in Point8
System.out.printin(color + "(" + x + "," +y +")");
A
Ex08_SubPrivate.java:9: error: y has private access in Point8
System.out.printin(color + "(" + x + "," +y +")");

2 errors
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X v

System.out.printin(color + "(" + x + " +y + ")"); System.out.print(color);
showPoint();
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Point9 2 1 X}4] ColorPoint9

Ex09_TwoObjects.java

class Point9 {

private int x, y;

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

void showPoint() { System.out.printin("(" + x + "" +y +")"); }
}
class ColorPoint9 extends Point9 {

private String color;

void setColor(String color) { this.color = color; }
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p 2t cp O set()

Ex09_TwoObjects.java

public class Ex09_TwoObjects {
public static void main(String[] args) {

Point9 p = new Point9();
ColorPoint9 cp = new ColorPoint9();
p.set(1, 2);
cp.set(3, 4);
p.showPoint();
cp.showPoint();
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p.showPoint();
cp.showPoint();
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XHHE 1.0(1996) 2 B U E java.util.Stack 2 class Stack extends AEE HA| AT
Vector 2 MAE|O] Vector 2| HIAEE 25 S{EULE O 2|0 A BF Y1 tHC}

A T QoA B L0 Wjof & A
222 insertElementAt() 2 2 7t2C

EHOIH| & Vector A A 2 ) G
]

of 719 Y2 % ULt

insertElementAt()

XHHE A A= O|" A ML} "A more complete and consistent set of LIFO stack operations is
provided by the Deque interface and its implementations, which should be used in preference to this
class."
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Ex10_DogPet.java gh - HIZIO| A Pet O] HAEE 22 O|EE H
showDog() ¥IZH]|M B B9| HAL B227|

class Pet {

private String name;

void setName(String name) { this.name = name; }

void showName() { System.out.print("O|&: " + name); }
}
class Dog extends Pet {

private String breed;

void setBreed(String breed) { this.breed = breed; }

void showDog() {

// 71 B2 ZES A d5HM 2.

/] 471 Tt
System.out.printin(", &5: " + breed);



x32Hs £5 oLt

Ex10_DogPet.java

public class Ex10_DogPet {
public static void main(String[] args) {
Dog d = new Dog();
d.setName("Z=2");
d.setBreed("F=");

d.showDog();

main < A X[X| @0 OCfHZE H3SHT}
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name LM showName() & A%l N5

System.out.print("O|&: " + name); showName();
has private access E-I_I E.I'
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AHHbE C++2F E2| 2eiAE o2 7 452 = OFE &5 (multiple inheritance)2

Phone Camera
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[ SmartPhone }




extends F0| £2 =

Ex11_TwoParents.java

class Phone {
void call() { System.out.printin("®3+E ZCHY; }
}
class Camera {
void shoot() { System.out.printin("AtXlS & =C}); }
}

class SmartPhone extends Phone, Camera {

}

public class Ex11_TwoParents {
public static void main(String[] args) {
SmartPhone sp = new SmartPhone();
sp.call();
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Ex11_TwoParents.java:7: error: '{' expected

class SmartPhone extends Phone, Camera {
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class A { Ex13_AccessFourjava
private int pri;
int def;
protected int pro; B 2l set() °l
public int pub; A Sl EE 4 2L
} W= 2 oot
class B extends A {
void set() {
pub = 1;
pro = 2;
def = 3;
pri = 4;

}
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Ex13_AccessFourjava

public class Ex13_AccessFour {
public static void main(String[] args) {
B b = new B();
b.set();

main 2 B AN E Tt=1 set() 2 £ 27|0t StC}

=

+

e



ALY 7 AE

Ex13_AccessFourjava:12: error: pri has private access in A
pri = 4;
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Ex14_AccessThree.java

class A14 {
private int pri;
int def;
protected int pro;
public int pub;
}
class B14 extends A14 {

void set() {
pub = 1;
pro = 2;

def = 3;
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Ex14_AccessThree.java

public class Ex14_AccessThree {
public static void main(String[] args) {
B14 b = new B14();
b.set();
System.out.printin(b.pub + " " + b.pro + " " + b.def);

main = 2 47| X|0f| RO pub - pro - def & ZF 2| =CLt.
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10| £ 1Sl= Rect 2t Triangle

Ex15_ShapeRect java

class Shape {
protected int width, height;
void setSize(int w, int h) { width = w; height = h; }
}
class Rect extends Shape {
int area() { return width * height; }
}

class Triangle extends Shape {
int area() { return width * height / 2; }
}
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Ex15_ShapeRect java

public class Ex15_ShapeRect {
public static void main(String[] args) {
Rect r = new Rect();
r.setSize(4, 5);
Triangle t = new Triangle();
t.setSize(4, 5);
System.out.printin("AFZt& S O[: " + rarea());
System.out.printin("&Zf& S O[: " + t.area();
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heal() B17t0f| M protected hp Ol 30 S C{ S},
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heal() 817H0IM hp & 30 =& E7|
Ex16_HealerUnit.java gt U protected hp Of 30 & C{SHC}
class Unit {

protected int hp = 50;
void showHp() { System.out.printin("X&: " + hp); }
}
class Healer extends Unit {
void heal() {
// G718 2 ZEE AH5HH K.
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Ex16_HealerUnitjava

public class Ex16_HealerUnit {
public static void main(String[] args) {
Healer h = new Healer();
h.showHp();
h.heal();
h.showHp();

main = &LHX| R30 ST}
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Unit private int hp = 50;

Healer.heal() hp = hp + 30; hp has private access in Unit
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class A {
private int x, y;
protected void setX(int x) { thisx = x } // ©
}
class B extends A {
private int w;
protected void setXY(int a, int b, int ¢) {
setX(a+b); // @
y=Db//®
w=¢//®
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Ex17_Exercise4.java

class A17 {
private int x, y;
protected void setX(int x) { this.x = x; }
}
class B17 extends A17 {
private int w;
protected void setXY(int a, int b, int ¢) {
setX(a + b);
y =b;
W =G
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B17 4H| 2 setXY() 27|

Ex17_Exercise4.java

public class Ex17_Exercise4 {
public static void main(String[] args) {
B17 b = new B17();
b.setXY(1, 2, 3);
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Ex17_Exercise4.java:9: error: y has private access in A17
y =b;
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setBus() H17H0{| Al speed X H 7|

Ex18_BusVehicle.java 2 & this.number &8 M2t speed E 2L

class Vehicle {

protected String number;

protected int speed;

void showlnfo() { System.out.printin(number + " & " + speed); }
}
class Bus extends Vehicle {

void setBus(String number, int speed) {

this.number = number;
/] 071K B RES ZASIA 2.
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Ex18_BusVehicle java

public class Ex18_BusVehicle {
public static void main(String[] args) {

Bus b1 = new Bus();
b1.setBus("&7| 77", 60);
b1.showlnfo();
Bus b2 = new Bus();
b2.setBus("Al= 12", 40);
b2.showlInfo();
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class A {
private int a, b;
public void set(int a, int b) { this.a = a; this.b = b; }
}
class B extends A {
protected int ¢, d;
}

class C extends B {

public int e, f;
}
(1) A objA = new A();0fl 2|5 HHEE|= A objAl| =2 25 LI5St
(2) B objB = new B();0ll 2|3l M dk|= 4%l objBl| == 25 LIEStEL
(3) C 0bjC = new C();0ll 2|5 HMEE[= UK objce| RS2 25 LIEStEt
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objA a, b set()

objB a, b set(), ¢, d
objC a, b set(), ¢, d, e, f
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Ex19_Exercisel.java

class A19 {

private int a, b;

public void set(int a, int b) { this.a = a; this.b = b; }
}
class B19 extends A19 {

protected int ¢, d;

}

class C19 extends B19 {
public int e, f;

}
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Ex19_Exercisel.java

public class Ex19_Exercise1 {
public static void main(String[] args) {
C19 objC = new C19();
objC.set(1, 2);
objC.c = 3; objCd = 4;
objC.e = 5; objC.f = 6;
System.out.printIn(objC.c + objC.d + objC.e + objC.f);
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System.out.printIn(objC.c + objC.d + objC.e + objC.f);
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