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public interface MyInterface {

public abstract int fool(int 1i);

int foo2(int 1i);
}

The modifiers of fool and foo2 are the same.
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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[]) {
Foo foo = new FooImpl();
foo.bar();
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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[]) {
Foo foo = new FooImpl();

foo.bar();
}

public static void main{5tring args[]) throws 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();
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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[]) {

_foo = new FooImpl();

foo.bar();
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Consider the following class hierarchy:
Interface Animal {..} ’

class Dog implements Animal{..}

Dog

class Poodle extends Dog {..}

class Labrador extends Dog {..} Poodle

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;




Consider the following class hierarchy:

Interface Animal {..}

class Dog implements Animal{..}

class Poodle extends Dog {..}

class Labrador extends Dog {..}

nYn'li 0'\7YInNn

e

Dog

Poodle

Labrador

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

M Poodle poodle
M Animal animal

new Poodle();

(Animal) poodle;

¥ Dog dog = new Labrador();

¥ animal = dog;

% poodle = dog;

- Compilation Error
Type mismatch: cannot

convert from Dog to
Poodle

-No compilation error
-Runtime Exception

-No compilation error

-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();

¥



NYIN'l D'pYIN :

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

}
¥

class B extends A implements C {

}

void print();
}

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

}
¥

class B extends A implements C {

¥

interface C {
void print();

¥



nYn'i 0'\7YIn

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

}
¥

class B extends A implements C {

¥

interface C {
void print();

¥




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
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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();
public void print() { a.print();
System.out.println("B"); }
} }
}
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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();

omr
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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.println("B");

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

public class B extends A {
protected void print() {
System.out.pyintln("B");

}
}

public class C {

}

public static void main(String[]

}

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

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




(3) nixy11 DN W Do T

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();

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

} } Compilation Error:

foo() in B cannot override foo() in A.

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

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

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

}
} _
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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();

}
} _




(4) nIx21 DMWY 7Y NoMT

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

} } Compilation Error:

foo() in B cannot override foo() in A.

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

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

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

}
} _
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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();

}
} _




(5) nixy1 D'NN'Y 7Y NoMT

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

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

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

b.foo();
}
}




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



.
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();
}

¥




.
Binding

public class A { public class B extends A {
public void foq() { public void foo() {
}System.out.prlntln( 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();
}

¥




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();
}

¥




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();
}

¥
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public class B extends A{
String bar = “B.bar”;

B() { foo(); }

} VAN N'¥ NI7IY9N 1 TO
VoI niITy? 0ot 1w 2innk .1
TI1AY) AN NP7NN W 'R AR L2
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public class A {
String bar "A.bar";

A() { foo(); }

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

bar);
}
}
public class B extends A {
String bar = "B.bar";

B() { foo(); }

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

bar);

+

+

public class C {
public static void main(String] ]
args) {
A a = new B();
System.out.println("a.bar

+ a.bar);
a.foo();

}
}
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Pulsatl::ci:nglg:: é EA - public class C {
' ’ public static void main(String[]

- {- } args) {
public void foo() { Aa =-

System.out.println("A.foo(): bar = " + System.out.println("a.bar =
b + a.0ar);
) a.foo();
}
public class B extends A { }
String bar = "B.bar";

BO { fo0(); )
public void -{

System.out.println("B.foo(): bar = " +
)




(2) n'xaa1 nwNIn

public class A {
protected B b = new B(); What is the output?

A+ public A() { System.out.println("in A: no args."); }

public A(String s) { System.out.println("in A: s = " + s); }

}

public class B {
B- public B() { System.out.println("in B: no args."); }

}

—public class C extends A {
protected B b;
C= public C() { System.out.println("in C: no args."); }
public C(String s) { System.out.println("in C: s =" + s); }
}

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



(2) n'xaa1 nwNIn

public class A {

protected B b = new B();
A+ public A() { System.out.println("in A: no args."); }

public A(String s) { System.out.println("in A: s = " + s); }
}

public class B {
B- public B() { System.out.println("in B: no args."); }

}

_public class C extends A {
protected B b;
C= public C() { System.out.println("in C: no args."); }
public C(String s) { System.out.println("in C: s =" + s); }
}

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




(3) o'x221 AN

public class A {
protected B b = new B(); What is the OUtpUt?
public A() { System.out.println("in A: no args."); }
public A(String s) { System.out.println("in A: s = " + s); }

}

public class B {
public B() { System.out.println("in B: no args."); }
}

public class C extends A {

protected B b;

public C() { System.out.println("in C: no args."); }

public C(String s) { System.out.println("in C: s =" + s); }
}

public class D {
public static void main(String args[]) {
Cc=new C("c");
A a = new C("a");
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public class A {

protected B b = new B();

public A() { System.out.println("in A: no args."); }

public A(String s) { System.out.println("in A: s =" + s); }
}

public class B {
public B() { System.out.println("in B: no args."); }
}

public class C extends A {

protected B b;

public C() { System.out.println("in C: no args."); }

public C(String s) { System.out.println("in C: s =" + s); }
}

public class D {
public static void main(String args[]) {
Cc-=
A a =
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public class A {
public float foo(float a, float b) throws IOException {

}
}

public class B extends A {

}

?B -2 'Tan% [N o'xan 0o'nn'wnan 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 NBE
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public class A {
public float foo(float a, float b) throws IOException {

}
}

public class B extends A {

}

?B -2 'Tan% [N o'xan 0o'nn'wnan 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 g) {..}
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public class A {
}
public class B extends A { -

public void foo() {..}
}




(2) o'nin'w noMT nWNIN

public class A {

public void foo() {.) _
}

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

¥

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

¥
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public class Test {
public int a = ©

private int b = 1; _

public void foo(final int c) {
int d = 2;

class InnerTest {
private void bar(int e) {

}
}
d = 3;
a = 3;



NI Ni7NNn

public class Test {
public int a = ©

private int b = 1; _

public void foo(final int c) {
int d = 2;

class TnnerTest { -

private void bar(int e) {

]
}
}
d = 3;
a = 3;
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Static nested Anywhere Only static
Inner non- Anywhere, no Static and non-static
static From outer class
member
local Local scope no Effectively final local
(only in the variables or parameters
function it was that are accessible in the
declared) scope of the block
anonymous  Only the point no Effectively final local
where it is variables or parameters
defined that are accessible in the

scope of the block



enum

All enums implicitly
extend java.lang.Enum
public class EnumTest { AN enum cannot
extend anything else.

public enum Day {
SUNDAY, MONDAY, TUESDAY, WEDNESDAY,
THURSDAY, FRIDAY, SATURDAY,

private Day()1 The constructor for an
1 enum type is always
¥ private implicitly. You
cannot invoke an
Day day; enum constructor
public EnumTest({Day day) 1 yourself.

this.day = day;
¥ N

fixed set of constants




enum

Output:
public void tellTtLikeItIs() { Mondays are bad.
switch (day) { SUNDAY
case MONDAY: System.ouwt.println("Mondays are bad.™); MONDAY
prealks TUESDAY
case FRIDAY: System.out.println("Fridays are better."); WEDNESDAY
break; THURSDAY
cATURGAY FRIDAY
case :
case SUNDAY: System.out.println(“"Weekends are best."); SATURDAY
break;
default: System.out.println{"Midweek days are so-s0.");
break;
L
¥ .
static values method
public static woid main(String[] args) {
EnumTest TirstDay = new EnumTest(Day.MONDAY); 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
L
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public static woid 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);

} :DA QM7 (*1¥1 17'9K1) N1
new HashSet<>();
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public static woid func(HashSet<String> set){
for (String s @ set){
System.out.println(s);
¥

¥

public static wvoid main(String[] args){
HashSet<String> mySet | new HashSet<String>();
myset.add( apc );

mySet.add("dce");

func({mySet);

?HashSet xIinw '0V0 019'0 7Y 1'NXN7 D'A"N 1INIX DRN

1ININ |2 DX X7X Set anir '775n0 019'0a wnnwa "1

:0'X2N DN 7wun? .HashSet 7 n'9'x90 0'wNM

7 X7 \x HashSet 7 w'w nTinn 7'von? o'xn nnix .1
(79901 110 wr) Set

HashSet p1 7277 waimw nn'wa o'wnnwn nnax .2
.Set X7
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public static wvoid funcHashSet<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 >"1a ?HashSet 7277 nwaiT nyjpion yvim
?Set 75 n97 N7 7011 DN 770 NIy nnd o19'va
NI7wWY? 75311 ,NnkN (yn7 .X7w n2'0 'R ,N7Y wimmin n"y
.Collection 17'ox
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public static wvoid func(Collection<S5String> set){
for (String s : set)q{
System.out.println(s);
¥

h

public static void main(S5tring[] args){
Set<String> mySet = new HashSet<»();
mySet.add("abc");
mySet.add("dce");

func(mySet);

?TIP2 1OWT7 DY Inwn TIV W' OXN

7w qOoIX 72777 nnix a'nn X7 func ¥ wimmn ' 17 n'w
NIN 1YNN' QOINN NAXKY X'N DTN YT NITNNN
Java 1 vpmax 727 nvamw nn ,toString
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public static wvoid func[m set){

for [Object]s : set){
system.out.println(s);
I

¥

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

func(mySet);

019'0 70 7¥ 0'90IN] WIN'Y TWOXRT? n"v <?7> 1 wnnea
IYON

X7 Collection<Object> o19'un set nx 1'1an% )27 mw
N'¥22190 DX 7'WON7 7211 TRY [11I'D ,NI0NN NNIX DX AW
Collection<Object> 'vv0 019'VN VP"AIX DY 7 ITN
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public static void func[EEIig;Iigﬂiiﬂ set){

for (Object } : set){
System.out.println(s);
I

¥

public static wvoid main(5tring[] args){
Set<String> mySet = new HashSet<>();
mySet.add({"abc");
mySet.add({"dce");

func(mySet);

} 0I9'0 72 7¥ 0'90IX] WIN'Y TWOKT? n"y <7> 1 wnnw
MIYON

X7 Collection<Object> o19'un set nx 1'1an% )27 mw
N'¥22190 DX 7'WON7 7211 TRY [11I'D ,NI0NN NNIX DX AW
Collection<Object> 'vv0 019'VN VP"AIX DY 7 ITN
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public static void func(flollection<? extends Rectangle} set){

for (Rectangle] = : set)]

System.out.println(s.getArea());
1

¥

public static woid main(String[] args){
Set<Rectangle> mySet = new HashSet<>();
my5et.add(new Rectangle(5, 6));
mySet.add({new Rectangle(1,2));

func(mySet);



