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Collection Interfaces(partial)

Unordered
Rejects duplicates
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Shape pwvInn

public interface IShape ({

public
public
public
public
public
public
//...

double perimeter() ;

void display() ;

void rotate (IPoint center, double angle);
void translate (IPoint p);

Color getColor() ;

void setColor (Color c);
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AbstractShape NOWOINN NZ7NNN

public abstract|class AbstractShape implements IShape §{

protected Color color ;

N 770 77 nwnnn np7nnn e

public Color getColor() { 10N O pwann 7w niIminnn
} return color ; "IN TN TR 7190w
N'N NIYNIMN X700 NITINAN DX *
public void setColor(Color c) { abstract 1 Ni'xn
color = c;
}

public abstract void display();
public abstract double perimeter();
public abstract void rotate(IPoint center, double angle);

public abstract void translate(IPoint p);
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AbstractShape NOWSDINN NP7NNN

public abstract|class AbstractShape implements IShape {

protected Color color ;

public Color getColor() {

return color ; 7V NONXNN 7V N7 ©WON
} nivninn X7 NITinn

n vy np7nnn

nX wnn? noxn AbstractShape
color = ¢ ; N7 X'nw Shape 7w niminnn

] nwunm

public void setColor(Color c) {
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public abstract class AbstractShape implements IShape {

protected Color color ;

public AbstractShape (Color c) {
this.color = c;

h

public Color getColor() {
return color ;

}
public void setColor(Color c) {
color = c
}
} Java nowa 1 nnIn
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Polygon ni77nnn

public class Polygon extends| AbstractShape {

public Polygon(Color c, IPoint ... vertices) {

super(c);
// add vertices to this.vertices...

)
public double perimeter() {...}

public void display() {...}
public void rotate(IPoint center, double angle) {...}
public void translate(IPoint p) {...}

public int count() { return vertices.size(); }

private List<IPoint> vertices;
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}

public interface I1{
default void func() {

}
}

System.out.println("I11");

public interface I2{
default void func() {

}

System.out.println("12");
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public class MyClass implements I1l, I2{

@0verride
public void func() {

}

System.out.println("MyClass");
I1.super.func();
I2.super.func();

public interface I1{
default void func() {

}
}

System.out.println("I11");

public interface I2{
default void func() {

}

System.out.println("12");
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(Type) <Expression>
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NNTAINN getClass nTINNN "y X'N NXT Y¥2A7 NNXK N T
NP7Nn 721 0vpn class 'vvon nTwnl Object -a

IShape [] shapeArr =
double maxSide = 0.0;
double tmpSide;
for (IShape shape : shapeArr) ({
if (shape.getClass () == Polygon.class) {
tmpSide =((Polygon) shape) .maxSide() ;
if (tmpSide > maxSide)

maxSide = tmpSide; 019'0UN NINIX 117 NN
? Triangle Ix Rectangle

NP7NNNN D' N7X D'MNY
I9NNY' X7 D71 Polygon
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- MY NpPnn is-a N'™Mo9n OXN P11 instanceof IVI9INN
N'YNNAN IX D' IX 770NN NNIXR 019'0N K'N DXN NI

IShape [] shapeArr =
double maxSide = 0.0;
double tmpSide;
for (IShape shape : shapeArr) ({
if (shape instanceof Polygon) {
tmpSide =((Polygon) shape) .maxSide() ;
if (tmpSide > maxSide)
maxSide = tmpSide;
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7y O"T1a T'wn omyy nimm nirdima Casting-a win'y
2N7 nyvanw ("design 2 axa") nd>avnn jnOna nwa
DT'91IN'7192 |1D] X7 WIN'wn

D'wnnwn YWD Casting-2 win'wn o |'k 0'N'vY
IN, [N'2ND 7V N0™Y 17 'R AWK NIY77D N1DIN NIMB02
N1j71 0 ONXI V79D 2ND1 WWNRD TIA'RT7 170 YT TWUKRD
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Pattern Matching

public interface Shape {
public static double getPerimeter (Shape shape)
throws TllegalArgumentException {
if (shape instanceof Rectangle) {
Rectangle r = (Rectangle) shape;
return 2 * r.length() + 2 * r.width();
}

?
else if (shape instanceof Circle) { NN NK DYO? |1 OXN

Circle ¢ = (Circle) shape;
return 2 * c.radius() * Math.PI;
}
else {

throw new IllegalArgumentException ("Unrecognized shape");

public record Rectangle (float length, float width) implements Shape {}

public record Circle (double radius) implements Shape {}
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Pattern Matching

public interface Shape {
public static double getPerimeter (Shape shape)
throws TllegalArgumentException {
if (shape instanceof Rectangle r) {

return 2 * r.length() + 2 * r.width();

}

|

else if (shape instanceof Circle c) { lJava17 n 7nn Tnim ann
return 2 * c.radius () * Math.PI;

}

else {
throw new IllegalArgumentException ("Unrecognized shape");

public record Rectangle (float length, float width) implements Shape {}

public record Circle (double radius) implements Shape {}
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Pattern Matching

:0'9011 0'IN'712 DIV DY A7YWT7 N1

if (shape instanceof Rectangle r && r.length() > 5) {
[/ aes
¥

71 r.length() > 51027 D'YANY (11D 71 TAIY N7
.D"PNN [IYXIN 270N DX

?79Nn7N' XAN '10AN DN

if (shape instanceof Rectangle r || r.length() > 5) {
[/ aes
¥
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anin) nip7n .Java now? C nown Tip "Dian"? nroIx nkan Xnarm TN
NNIN 22107 N0INI ,NMVNIN'A NIX VINIAKD 7270 (rotate N'¥[I9N

(uwom NN X7 Da) Shape nP7NN2 212'0 NNW Y TAIN X7 ,IT XNAITA
17 7QVINY DXV 019'0 NN 1NA7 NI 7V ,MIY 212'0 NNW NIX D7 [1'n
DXNN2 NN Y¥a71 72y19a

void rotate (IShape s, double degree) ({
if (s instanceof Polygon p) {

p.rotatePolygon (degree) ; | Ellipse ni7nnn
\ return; niwnnn Polygon
if (s instanceof Ellipse e) { N'¥7219 NNXR 7D
e.rotateEllipse (degree) ; 210'07 NONN
return;
}
assert false : "Error: Unknown Shape Type";
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ni77nNna wnnwl OO 7 oa X7x Java -7 1 X7 Tipn X DANn7 '
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abstract class AbstractShape implements IShape {
//...

abstract void rotate (double degree);
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instanceof

abstract class AbstractShape implements IShape {
//...

abstract void rotate (double degree) ;

class Polygon extends AbstractShape {
//...
void rotate (double degree) {
rotatePolygon (degree) ;

}

} [class Ellipse extends AbstractShape ({

T //...

void rotate (double degree) {
rotateEllipse (degree) ;

}
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ni77nNna wnnwl OO 7 oa X7x Java -7 1 X7 Tipn X DANn7 '
'NXNX 7D DV NN NTIAY? T'NR PWIN 790N YW (7WIn IX) NLYWOIN
2eakihh

abstract class AbstractShape implements IShape {
//...

abstract void rotate (double degree);

NNIXN 7D 112V TIR NN WNANWA7 NN 21 oI

void rotateShape (AbstractShape s, double degree) {
s.rotate (degree) ;

}
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7NN winm

void rotate (IShape s, double degree) {
if (s instanceof AbstractShape aS) {
aS.rotate (degree) ;
return;

}

assert false : "Error: Unknown Shape Type";

nx"71 AbstractShape 7 Casting vixa
NI7NNa nwnim IT nTinn .rotate nTinn%
Ellipse 1 Polygon
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Dynamic dispatch vs.
static binding

NMNI'T XN Java 2 yom 'miny N7yon
(N7 nn'nnn DX ) 2'won? W Ao IT'R JVM-7 |'xn X7 Y7onipgn =

9% 173 ,MXI TN 019'0N 97 D'RNNN NNWA DX 7von JVM anx nta =
V191 yaxInn DxXyn 019'0

N'IRIVA'I D'NIYO7 NIDN NMXYI'T N7VoNn

70NN 77N 077'9n17N 1AW )'70NN AN NTVIX ITOW NNIT N7V9N
|AT2 N7 IX DRT TREZ'WONT W A ITR [M¥N DL, DNT7'oNIN
7'VoON7 W'Y N'XRII9N NN )on 7'0N71 MKITTA 019'0N 1NN NXN

static binding n'x1j71 ynn n'x7219 IT'K yaip 17790170 DNAY DN
(*ovo Yp)
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devirtualization :n'¥1T'n'VOIN

'UNVON 0I9'V7 NNT NMI9N 7Y 'MKITN OI9'VNY 1IN N'X7'ONIR NTA 12D ,0'N'I0N DN
N'IRIVYEN7Y9N2 IX 'R TR ,N7Y

“TI7a ,7wny
MyClass o = new MyClass() ;
o.methodl (5); // clearly o is a member of MyClass

NINTZ A7monipn yTIr N78N DN 70 NXR X7 07N

Y DM v
final "Tam MyClass DX =
17U no"MT vam N7 ;£inal np7nna 1TamM methodl NN'wnY IX
private NiNY Nn7yon
D'N12 N7VON
super NNV N7VY9N
(...onw T '9) ,static method) np7nn 'nNw n2von

7von’? nxpuo 1Ty JVM 7 ninin'i devirtualization yxa% 210' 22 onipzn ,n7x> Djpna
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public class Animal {
public static void hide() {
System. out. format ("The hide method in Animal.%n") ;

}
public void override() {
System. out. format ("The override method in Animal.%n");

}

public class Cat extends Animal {
public static void hide() {
System. out. format ("The hide method in Cat.%n");

}
public void override() {
System. out. format ("The override method in Cat.%n") ;

}
}

public class Client{
public static void main (String[] args) {
Cat myCat = new Cat();
Animal myAnimal = myCat;
//myAnimal .hide () ; //BAD STYLE
Animal. hide() ; //Better! ?2097T1" Nn

myAnimal.override() ;

I The hide method in Animal.
Java novwn | The override method in Cat.
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public class Base {
private void priv() { System.out.println("priv in Base"); }
public void pub() { System.out.println("pub in Base"); }

public void foo () {
priv() ;
pub () ;

public class Sub extends Base ({
private void priv() { System.out.println("priv in Sub"); }
public void pub() { System.out.println("pub in Sub"); }

public class Test {

public static void main (String[] args) {

Base b = new Sub();
} ° (o) o

priv in Base
pub in Sub
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public class Base {
private void priv() { System.out.println("priv in Base"); }
public void pub() { System.out.println("pub in Base"); }

public void foo() { g this.priv() 7 N7 N21pW priv() 7 xRN
this. priv(); yxn '"Ne upmaIRT Xin na yaaxn this yaaynin
this. pub() ; — Base T'n NIn this 7w 'ovon o19'vn 7aN ,b
} \ STI7N M) DAY ng7nnn 7w o19'0N

public class Sub extends Base ({
private void priv() { System.out.println("priv in Sub"); }
public void pub() { System.out.println("pub in Sub"); }

public class Test {

NN NIV DN
"YYON 0I9'VN
?Sub 7 b v

public static void main (String[] args) {
Base Sub b = new Sub();
(o)
b.foo(); O <:)

priv in Base
pub in Sub
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'O00 YY1 nYNIn NITY

N'VVO NIIX] NYXINN NITY? NIION"NN W N'x7'9nI DA

NP7NN2 0" D' AT DYA NTY OX DA NTY TA07 N7 nwArr np7nn
(ANKX 0I9'V IX 0I19'V INIXN) 0'01N

public class Base {
public int i = 5;

} public static void main(String[] args) ({

Base bb = new Base() ;

Sub ss = new Sub() ;

public class Sub extends Base { Base bs = new Sub() ;

public String i = "five";
} System.out.println(bb.1i);,
System.out.println(ss.1i);,
System.out.println(bs.1i);,

public class Test {

five } ?09T1' NN
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