1 n1DIN
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TAX PYINN NI 2'NINT7 71D pwIn
NI'N7 0713 pwINd D'NN'Y
(java 9-n p7nin) D"VO
D'UWSIN 77NN NI ,0MIANY
public interface MyInterface {

public abstract int fool(int i);

int foo2(int 1i);

The modifiers of foo1 and foo2 are the same.



D'7YIN

public interface Foo {
public void bar() throws Exception;

}

public class FooImpl implements Foo {
public void bar() {
System.out.println("No exception is thrown");

}

public static void main(String args[]) {
Foo foo = new FooImpl();

foo.bar();
} ?0n% ,X7 ox ?79npnn Tign DXN

?0an7 ,u' DX ?70a¥"M NNAY W' OXD LD DX
?0790 nNn ,NNX




D'7YIN

public interface Foo {
public void bar() throws Exception;

}

public class FooImpl implements Foo {
public void bar() {
System.out.println("No exception is thrown");

}

public static void main(String args[]) {

Foo foo = new FooImpl();

'FO o) b ar ( ) . public static void main(String args[]) throws Exception {
¢ J Foo foo = new Foolmpl();

:NX719N17 NXNAY
"Unhandled exception type Exception"
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public interface Foo {
public void bar() throws Exception;

}

public class FooImpl implements Foo {
public void bar() {
System.out.println("No exception is thrown");

}

public static void main(String args[]) {
FooImpl foo = new FooImpl();

foo.bar();
} ?0n% ,X7 ox ?79npnn Tign DXN

?0an7 ,u' DX ?70a¥"M NNAY W' OXD LD DX
?0790 nNn ,NNX




TYNnN - 0'PYIN

public interface Foo {
public void bar() throws Exception;

}

public class FooImpl implements Foo {
public void bar() {
System.out.println("No exception is thrown");

}

public static void main(String args[]) {
FooImpl foo = new FooImpl();
foo.bar();

1079
"No exception is thrown"
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Consider the following class hierarchy:
Interface Animal {..}
class Dog implements Animal{..}

class Poodle extends Dog {..}
class Labrador extends Dog {..} Poodle

Dog

Labrador

Which of the following lines (if any) will not compile?

Poodle poodle = new Poodle();
Animal animal = (Animal) poodle;
Dog dog = new Labrador();

animal = dog;

poodle = dog;



nYyin'l D'\pYan
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Consider the following class hierarchy:

Interface Animal {..}

class Dog implements Animal{..}
class Poodle extends Dog {..}
class Labrador extends Dog {..}

Dog

Poodle

Labrador

Which of the following lines (if any) will not compile?

M Poodle poodle = new Poodle();

M Animal animal = (Animal) poodle;
M Dog dog = new Labrador();
M animal = dog; - Compilation

poodle = (Poodle) dog;

-No compilation

-Runtime Exception

error

poodle = dog; Error

Labrador labrador = (Labrador) dog;

Type mismatch:

cannot convert from -No compilation error
Dog to Poodle -No Runtime Exception
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class A {
public void print() {
System.out.println("A");

}
}

class B extends A implements C {

¥

interface C {
void print();

¥

7NV WU QXD

10
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class A {
public void print() {
System.out.println("A");

}
}

class B extends A implements C {

¥

interface C {
void print();

\—‘ N1"M2d public y
27NN

N'X7'9NI7 NINAY |'N




NYIN'l D'PYIN

class A {
void print() {
System.out.println("A");

}
}

class B extends A implements C {

¥

interface C {
void print();

¥

7NV WU QXD

12
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class A {
void print() {
System.out.println("A");

}
}

class B extends A implements C {

¥

. N'X72'oNIp NXAY
interface C { The inherited package

void print(); method A.print()

} cannot hide the public
abstract method in C

13



The following table shows the access to
members permitted by each modifier

Access Level

Modifier Class Package Subclass World
public Y Y Y Y
protected Y Y Y N
default No modifier Y Y N N
private Y N N N

https://docs.oracle.com/javase/tutorial/java/javaOO/accesscontrol.html

14
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public class A {
public void print() {

}

}

System.out.println("A");

public class B extends A {
public void print() {

}

}

System.out.println("B");

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

b.print();
a.print();

?0an"% ,X7 ox ?%79npnn Tiga OXN
?0n%7 ,u' DX 70X NNAY W' XD LD DX
?0790 nNn ,NNKX




D'NN'Y Y No"MT

public class A { public class C {
public void print() { public static void main(String[]
System.out.println("A"); args){
} B b = new B();
} A a = b;
public class B extends A { b.print(); -i;;t'?ng{
public void print() { a.print();
System.out.println("B"); }
} }
}
:0'79: ?0nY ,X7 DX ?79npNn TIEn DR

?0n%7 ,u' DX 70X NNAY W' XD LD DX
?0790 nNn ,NNKX




NIN D'NN'Y 7Y noNT

public class A {
public void print() {

}

}

System.out.println("A");

public class B extends A {
protected void print() {

}

}

System.out.println("B");

public class C {
public static void main(Stringl[]
args) A
B b= new B();
b.print();
}
}

?0n"% ,X7 ox ?79npnn Tign DXN
?0n7 ,u' DX ?7aX"M NNAY W' OXD LD DX
?0790 nNn ,NNKX




NIN D'NN'Y 7Y noNT

public class A { public class C {
public void print() { public static void main(String[]
System.out.println("A"); args) {
} B b = new B();
} b.print();

public class B extends A { }

protected void print() { }
System.out.pyrintln("B");

}

—_—}

:NX7'onIp NNAY

"Cannot reduce the
visibility of the
inherited method from A"

?0n"% ,X7 DX ?79npnn Tign DXN
?0nY% ,u' DX 70X NNAY W' OXD L]D DX
?0790 nNn ,NNKX




(2) nixan 'Y 79 poNT

public class A {
protected void print() {

}

}

System.out.println("A");

public class B extends A {
public void print() {

}

}

System.out.println("B");

public class C {
public static void main(Stringl[]
args) A
B b= new B();
b.print();
}
}

?0n"% ,X7 ox ?79npnn Tiga OXN
?0nY% ,u' DX 70X NNAY W' XD LD DX
?0790 Nn ,NNKX

19



(2) nixan 'Y 79 poNT

public class A {
protected void print() {

}

}

System.out.println("A");

public class B extends A {
public void print() {

}

}

System.out.println("B");

public class C {

public static void main(String[]

args) A
B b= new B();
b.print();
}
}

0790

?0n"% ,X7 ox ?79npnn Tiga OXN
?0nY% ,u' DX 70X NNAY W' XD LD DX
?0790 Nn ,NNKX

20



(3) nixqn1 'Y 7Y NoT

public class A {

}

}

public void foo() {
System.out.println("A");

public class B extends A {

}

}

public static void foo() {
System.out.println("B");

public class BindingTest {

public static void main(String args[]) {

B b= new B();
b.foo();

,X'7 DX ?'79npNn TIpn DRN
?0nY

20790 Nn ,NINX

21



(3) NIy NN W Do T

public class A {
public void foo() {
System.out.println("A");

} } Compilation Error:
foo() in B cannot override foo() in

public class B extends A { A.
public static void foo() { overriding method is static.

System.out.println("B");
}

} public class BindingTest {
public static void main(String args[]) {
B b= new B();
b.foo();

,X'7 DX ?'79npNn TIpn DRN
?0nY

20790 Nn ,NINX

22




(4) nix211 NN 7Y DO T

public class A {

}

}

public static void foo() {
System.out.println("A");

public class B extends A {

}

}

public void foo() {
System.out.println("B");

public class BindingTest {

public static void main(String args[]) {

B b= new B();
b.foo();

,X'7 DX ?'79npNn TIpn DRN
?0nY

20790 Nn ,NINX

23



(4) nix211 NN 7Y DO T

public class A {
public static void foo() {
System.out.println("A");

} } Compilation Error:
foo() in B cannot override foo() in

public class B extends A { A.
public void foo() { overridden method is static.

System.out.println("B");
}

} public class BindingTest {
public static void main(String args[]) {
B b= new B();
b.foo();

,X'7 DX ?'79npNn TIpn DRN
?0nY

20790 Nn ,NINX

24




(5) nixqn1 p'NN'Y 7Y Q0T

public class A {

}

}

private static void foo() {
System.out.println("A");

public class B extends A {

}

}

public void foo() {
System.out.println("B");

public class BindingTest {

public static void main(String args[]) {

B b= new B();
b.foo();

,X'7 DX ?'79npNn TIpn DRN
?0nY

20790 Nn ,NINX

25



(5) nixn1 p'nN'Y Y ponT

public class A {
private static void foo() {
System.out.println("A");

}
}

public class B extends A {
public void foo() {
System.out.println("B");

}
}

public class BindingTest {

Output:

public static void main(String args[]) {

B b= new B();
b.foo();

,X'7 DX ?'79npNn TIpn DRN
?0nY

20790 Nn ,NINX

26



Static binding (or early binding)

Static binding: bind at compilation time

Performed if the compiler can resolve the
binding at compile time
Applied for

Static methods

Private methods

Final methods

Fields

27



Binding

public class A {
public void foo() {
System.out.println("A.foo()");

}

public void bar() {
System.out.println("A.bar()");

foo();

}
}

public class B extends A {
public void foo() {
System.out.println("B.foo()");

}

A a = new B();
a.bar();
}

?0anY% ,X7 ox ?79npnn Tipn DXN
,LJNINX ?70nY%7 ,u' DX 70X NNAY W' OXD ,|D DX
?0790 nn

public static void main(String[] args) {

28



Binding

public class A { public class B extends A {
public void foo() { public void foo() {
System.out.println("A.foo()"); System.out.println("B.foo()");
) }
public void bar() { ) ) . . .
System.out.println("A.bar()"); public static void main(String[] args) {
foo(); A a = new B();
} a.bar();
} }
}
10790 o o
A.bar() ?nn"% ,x7 DX ?79nj7Nn TIpa DRN

NN ,NINX 70n% ,u' DX 70X NNAY W' DRD LD DX

B.foo() 2090 | 20




Binding (2)

public class A { public class B extends A {
private void foo() { public void foo() {
System.out.println("A.foo()"); System.out.println("B.foo()");
} }
public void bar() { . . . . .
System.out.println("A.bar()"); public static void main(String[] args) {
foo(); A a = new B();
} a.bar();
} }
}

?0n% ,X7 ox ?79npnn Tign XN
?0n7 ,u' DX ?70aX"M NNAY W' OXD LD DX
?0%790 an ,NNX | 4




Binding (2)

public class A { public class B extends A {
private void foo() { public void foo() {
System.out.println("A.foo()"); System.out.println("B.foo()");
J )
public void bar() { . . .
System.out.println("A.bar()"); public static void main(String[] args) {
foo(); A a = new B();
} a.bar();
} }
}
:0'79n ?0n% ,X7 ox ?79npnn Tign XN
A.bar() ?0nY%7 ,u' DX 70X NXAY W OXD LD DX
A.foo() ?0%790 nn ,NNKX | g,




D'NN'Y 7¥U nonynl no"T

public class A {
public float foo(float a, float b) throws IOException {

}
}

public class B extends A {

}

?B -2 'T1an% N1 o'kan o'nntwnn 17N

. float foo(float a, float b){..}

. public int foo(int a, int b) throws Exception{..}

. public float foo(float a, float b) throws Exception{..}
. public float foo(float p, float q) {..}

H W NP

40



D'NN'Y 7¥U nonynl no"T

public class A {

public float foo(float a, float b) throws IOException {
}
}

public class B extends A {

}

?B -2 'T1an% N1 o'kan o'nntwnn 17N

1. float foo(float a, float b){..}

M 2. public int foo(int a, int b) throws Exception{..}

3. public float foo(float a, float b) throws Exception{..}
M 4. public float foo(float p, float q) {..}

41



D'NN'Y NO"YTI nWAIN

public class A {

public void foo() {..} 7o foo- NWI,;;’!;T,,TR

INIYN
super.foo() T

public class B extends A {
public void foo() {..}

42



(2) o'nIN'w No"YTI nWNIN

public class A {
public void foo() {..}

¥

public class B extends A {
public void foo() {..}

¥

public class C extends B {
public void foo() {..}

7w foo-7 X7 "wWON DXN
?2Cymn A

:NAIYN
,OYON N
super.super.foo()
"7In N7 -

43
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All enums implicitly

public class EnumTest {

extend java.lang.Enum
An enum cannot

A extend anything else.

public enum Day {

SUNDAY, MONDAY, TUESDAY, WEDNESDAY,

THURSDAY, FRIDAY, SATURDAY;

private Day(){

¥

Day day;

public EnumTest(Day day) {

The constructor for an

enum type is always
private implicitly. You
cannot invoke an

enum constructor
yourself.

this.day = day;
¥ N

fixed set of constants

47
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Output:
public void tellItLikeItIs() { Mondays are bad.
switch (day) { SUNDAY
case PMONDAY: System.out.println("Mcndays are bad."); MONDAY
PSS TUESDAY
case FRIDAY: System.out.println("Fridays are better."); WEDNESDAY
break; THURSDAY
SATURDAY FRIDAY
case —
case SUNDAY: System.out.println("Weekends are best."); SATURDAY
break;
default: System.out.println("Midweek days are so-s0.");
break;
. ¥
static values method
public static void main(String[] args) {
EnumTest firstDay = new EnumTest(Day.rONDAY); that returns an array
firstDay.tellItLikeItIs(); containing all of the
for (Day d : Day.values()) { -
System.out.println(d); values of the enum in
; the order they are
declared
¥

O



0'"M1A O'O0INX

public static void func(HashSet<String> set){
for (String s : set){
System.out.println(s);
¥

¥

public static void main(String[] args){
HashSet<String> mySet =|new HashSet<String>();
mySet.add("abc"); B
mySet.add("dce");

func(mySet);

} 02 2IMdY7 (¥ 17'9KN1) N1
new HashSet<>();

49
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public static void func(HashSet<String> set){
for (String s : set){
System.out.println(s);
¥

}

public static void main(String[] args){
HashSet<String> mySet | new HashSet<String>();
mySet.add("abc™y;

mySet.add("dce");

func(mySet);

NINY 00O 019'V 7y 'nXN7 DN 1INIX DX

X'7X Set anir 7750 o19'va wnnwa >"T1a ?HashSet
D"p7na 7un% .HashSet 7 n'9'¥90 n'wT1 NNIX D DX
:0'NaN

2 X7 \x HashSet 7 w'w a1inn 7'yon"? no'yin nnax .1

(72702 11> W) Set

HashSet 71 72577 whimw nin'wa p'wnnwn nnax .2
Set-x'u——

50
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public static void func(HashSet<String>|set){
for (String s : set)q
System.out.println(s);

¥

}

public static void main(String[] args){
HashSet<String> mySet = new HashSet<String>();
mySet.add("abc");
mySet.add("dce");
func(mySet);

wnnwi >"T1a ?HashSet 72p% nwiT anyjnien yvimn
?Set 75 n97 nitwY D11 oxn 177D ANI'Y Aand 019'0va
7211 ,AnXn [ynY? .X7v¥ N0 'K N wina n"y
.Collection 1'1"ox nihw%

51
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public static void func(Collection<String> set){
for (String s : set){
System.out.println(s);
}

}

public static void main(String[] args){
Set<String> mySet = new HashSet<>();
mySet.add("abc");
mySet.add("dce");
func(mySet);

?TI72 1OWT DNV Inwn TIV W DRN

qQoIX 72777 nnIx arnn X7 func "¥ winma D 1% nwa
IUNN' HOINN NMAXNY X'A TN AYATA .NITNNN ¥
Java a vpmix D% nvamw nn ,toString nx

52
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public static void func({eollection<?>| set){

for [ngect

s .

set){

System.out.println(s);

}
¥

public static void main(String[] args){
Set<String> mySet = new HashSet<>();
mySet.add("abc");
mySet.add("dce");

func(mySet);

019'0 73 7w N'90INA WIN'Y CWONT n"y <?> 1 wnnw)
YON

Collection<Object> o19'0n set nx 1'1an7 ,A%7 n'w
NX 7'von7 011 TRY [11'D ,nUND ANIX DX AW XY
1VVO 0I9'VN LPMAIX DY 7 ITA NN
Collection<Object>
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—
public static void func(lCollection<? extends Rectanglep set){

for (Rectangle] s : set){

System.out.println(s.getArea());
¥

}

public static void main(String[] args){
Set<Rectangle> mySet = new HashSet<>();
mySet.add(new Rectangle(5, 6));
mySet.add(new Rectangle(1,2));

func(mySet);

54



