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Java DT =X {

class Ball {

1
7 o z 2 double x; BFrse Ak
7 Ba 3 double y;
4 double r;
5 String color;
6
7

public Ba ll(d uble x, double y, double r, String color) {

AT B
=~ 8 this.y = y;
/I 9 this.r = r;

10 this.color = color;

11 }

12 public void printout() {

13 System.out.println(this.x);

14 System.out.println(this.y);

15 System.out.println(this.r);

16 System.out.println(this.color);
17 }

Ms g2 1 L .
Ell »Ph (8, 10) DSAEEDOTOTS A

A

Ball a = new Bali(8, 10, 1, "blue");

7|'j‘>I /7~ Ball b = new Ball(2, 4, 3, "green");
AT 0 MERKGOTOT S A

a.printout();
b.printout();

\

1% 3, B (2, 4) AUy RPZOEIOTOTS A
kﬁ’a green / 4




DS AEEOTOTS

1
2
3
4
5
6
7
8

9
10
11
12
13
14
15
16
17
18 }

class Ball { 7 3 X% Ball
X -

double x;

double ys 47D @E'I‘/_:I:L

double r; v v, K.
String color; % /Y l\ )
public Ball(double x, double y, double r, String color)

this.x = Xx;

this.y = y;

this.r = r;

this.color = color;

}

public void printout() {
System.out.println(this.x);
System.out.println(this.y);

System.out.println(this.r); X )y ff:

System.out.println(this.color);

5.

Ball
1
printout

CDOSAEERZFERURE, AT D4

=5)%

a8 ~ 10! 1 ~ “red” Ball a = new Ball(8, 10, 1,

b2 4 3 "green"

X Yy

Ball b = new Ball(2, 4, 3, "green");

"blue");

r color lavaZ7 A7 7 L 5
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a.printout();

, Java7’ B 7 7 L
b.printout();

a*b 77 b
printout() XV v F
HZx [.] TY->TW3B



Java Tutor DFCE)
O IXTIITSOYEEEN TS

Palebuse Lok

@ Java Tutor Z{EL\ZLNDT, XD URL ZH <
https://pythontutor.com/java.html

® [Javal Zz0Uwv7D = fwEEIHENFH <

Learn Python, JavaScript, C, C++, and Java

This tool helps you learn Python, JavaScript, C, C++, and Java programming by visualizing code execution.
You can use it to debug your homework assignments and as a supplement to online coding tutorials.

Start coding now in Python, JavaScript, C, C++, a

Over 15 million people in more than 180 countries have used Python Tutor to visualize over 200
million pieces of code. It is the most widely-used program visualization tool for computing education.

You can also embed these visualizations into any webpage. Here's an example showing recursion in Python:

il


https://pythontutor.com/java.html

Java Tutor TOT OS5 LAETFIE

Padebwse Lab.
Writg
1 public class YourClassNameHere { v 8
2 public static void main(String[] args) { avas
3 int x - 100; (known limitations)
4 int y = 260e; public class YourClassNameHere |
. wos gy .

Z System.out.printf("%d\n", x + y); public static void main(String[] args) {
2 - int x = 100;

int y = 200;

System. out. printf (“%d¥n”, x + y):

Edit this code

line that just executed
= next line to execute

= [

Step 1 of 5

‘ Visualize Execution ‘

(1) [Visualize Execution] Z=7 (2) TLast] &ZOUw .
Uw O UTCETERICTUDERD ol

public class YourClassNameHere {
public static void main(String[] args) |
int x = 100:
300 int y = 200:
System. out. printf ("hd¥n”, x + y):
}

]
Frames Objects
Edit this code
main:6 line that just executed
=+ next line to execute %

Print output (drag lower right corner to resize)

x 100
y 200 << First | | <Prev
Ret Done running (5 steps)
eturn

== . (4) TEdit this code] %77
Q) ETEREREIS. |y 5 CREEECRD
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AR Tk

BAEDIOGE = X(CE I DMRFRIR
AEIREE (L [Closel

Python Tutor: Visualize code in Python, JavaScript, C, C++, and Java

Java 8
(known limitations)

public class YourClassNameHere {

Frames Objects

main:3

public static void main(String[] args) {

— int x = 100;

}

Edit this code

line that just executed
= next line to execute

()
<< First | < Prev |Next> | | Last>> |
Step 1 of 3

Customize visualization

You just fixed the following error:
1 public class YourClassNameHere {

2 public static void main(String[] args) {
X [E} int x = 100

4 }-

5}
Error: ';' expected

Please help us improve this tool with your feedback.
What misunderstanding do you think caused this error?

| Submit® Close| Mde all of these pop-ups




Java Tutor SEAH LDFER@ .

[ please wait ... executing] D&, 1 ORFERFD.

1 public class YourClassNameHere {

— EMUTWSEE(E, [ServerBusy:- - - |
EVWSAYVE—IWHDIZENGD.
LTS, U (ZEHrSETT) BOEE
B CTHRRNDEND (BDSRVGEICIE, &F=z
EO—EiTOTHD)
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IEAR: YIOS5XR
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g2, &< 1,
=P (8, 10)
g1, &< 2,

%P (4, 8)

g1, &< 1,
%A (0, 3)

g3, &< 1,
smAr (7, 5)

g2, &< 2,
smAr (1, 1) 13
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EHﬁZT‘\% U ) = =
7 B2, &1,
IEEFFTHH B 27 (8, 10)

&1, &< 2,
%P (4, 8)

g1, &< 1,
%At (0, 3)

g3, &< 1,
imPr (7, 5)

RATH B D,
&2, &< 2, IEAFR Tl W
12Ar (1, 1)

14
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[ RAF] O
7 7 X
[IEAFHRZ] D g2, B 1,
77 X 12 (8, 10)
B 1, =5 2,
iGAT (4, 8)
Bl 5= 1,
imAr (0, 3) —
e 2 == 1
[IEAAZ] TlEAR L
RAEH H 5
g2, B 2, [IEARH] IF3 RNTRAFE
5P (1, 1) TH 5
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Java TOUSATER 5.
. class Y extends X : S5 X Y DA—)\—O5RX

(FX THDZEZIEE
» super : A—)\—=OS5ZADI> A S O5FDFED
U
class X { class Y extends X {
public X( «+ -+ < ){ public Y(+ « *){
super( * ¢ *)
}
e o o }
} e o
77 AER }
77 ATER

YDRXR—/N—2T F AN
X THhdHHa 19
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1 class Rectangle { 7 7 X% ReCtangle “
2 double Xx;
3 double y; 4D @E,r/_ja
4 double width; YA N
: Goonle hasons. X/ K:Rectangle
6 public Rectangle(double x, double y, double width, double height) {
7 this.x = Xx;
8 this.y = y;
9 this.width = width;
10 this.height = height;
11 }
12 public void printout() {
13 System.out.println(this.x);
14 System.out.println(this.y); e, . .
15 System.out.println(this.width); )< /Y l\ . prlntOUt
16 System.out.println(this.height);
17 }
18 }
— — = 2 - " aen H =t
CDITAERZEHUIZE, AT MOERL
a4 ~ 8 ~ 1 ~ 2 Rectangle a = new Rectangle(4, 8, 1, 2);
bl 8 . 10 ~ 2 \ 1 Rectangle b = new Rectangle(8, 10, 2, 1);

x y width height JavaZ B 7 7 Ls 20



K 2—)— S ADBEEAYY REYT S
SANZ(TH#LS

-BL, DX SO FZTHHERL
(A ARSI T ERT DUENDD)

R (Rectangle) 1IE7SAZ (Square)
BHEEAVY R LY Bl EXVwY R
X —> X
y m—) y
width —) width
height E—) height
printout E—) printout

2—J{—I5R HI 52 21



[TE5R2) DOSREEDH .

7 7 X4 Square A —/X— 7% 7 X:Rectangle
19 class Square extends Rectangle { Xy l\ Square
20 public Square(double x, double y, double size) {
21 super(x, y, size, size);
22 }
23 }
CDITSAERZFERUIZ, AT >T0 bOERK
c 0 . 3 . 1 . 1 Square ¢ = new Square(0, 3, 1);
d 1 . 1 ~ 2 ‘ 2 Square d = new Square(1, 1, 2);
X 'y width height JavaZ O & 5 L

22
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» extends
* super
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@ Java Tutor L5+« S CTRDT

double x;
double y;

class Rectangle {

double width;
double height;

public Rectangle(double x,

this.x

this.y =

:){;
Y

this.width = width;
this.height = height;

}

public void printout() {

System.
.out.println(this.y);

System

System.
System.

out.println(this.x);

out.println(this.width);
out.println(this.height);

Ujlﬂa':)\ﬂé&

ﬁdﬁzﬂb dé 7

double y, double width, double height) {

25
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19 class Square extends Rectangle {

20 public Square(double x, double y, double size) {
21 super(x, y, size, size);

22 }

23}

24 public class YourClassNameHere {

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

26 Rectangle a = new Rectangle(4, 8, 1, 2);
27 Rectangle b = new Rectangle(8, 10, 2, 1);
28 a.printout();

29 b.printout();

30 Square ¢ = new Square(@, 3, 1);

31 Square d = new Square(l, 1, 2);

32 c.printout();

33 d.printout();

34 }

35 }

26
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t

(b&ETHESDT. T

Java 8
known limitations

UYELTIL LU L UL a3 UL,

System.out.printin(this.height);

class Square extends Rectangle {

t

public Square(double x, double v, double size) {

super(x, vy, size, size);

public class YourClassNameHere {

public static void main(String[] args) {

Rectargle a = new Rectangzle(4, 8,

Rectangle b = new Rectangle(8,
a.printout();
b.printout():

Sauare ¢ = new Square(0, 3, 1);

Square d = new Square(1, 1, 2);

c.printout():
d.printout (];

Edit this code

line that just executed

== next line to execute

Done running (82 steps)

Visualized with pythontutor.com

Move and hide objects

Fiatilwse Lok
LY\ SN ~ —
Print output (drag lower right corner to resize)
I.u
1.0 -
1.0
1.0
2.0
2.0
4
Frames Objects
main:34 Rectangle instance
a x|4.0
[ (ol A\\Y
AN 4DDAITI STV b
¢ width | 1.0 .
d E—
a, b, c,d BEKEINSD
Return viaftd —_— L) L) L]
value
Rectangle instance
x|8.0
y 10.0
width | 2.0
height | 1.0

Square instance

X

Y

width
height

0.0

3.0

1.0

1.0

Square instance

X

Y

width
height

1.0

1.0

2.0

2.0

[Visual Execution| #7 Vv 2. ZL T lLast] #27Y v 7. FRxHED.
[Editthiscode] #7 Vv o3 3%¢&, TT74XDOBEMEICES 27
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AW ROA—){—F4 R .

« A A NSOPUNDAYVY R, ZlFELT (S
A—=IN—SA RTE3

A—=IN\—=51 R, BlIOEEREZITDZ

7R (Rectangle) 1IE75 R (Square)
BHEEAVY R L7 Bl EXVwY R

X — X

y —) y

width ) width

height ) height

printout printout «— A—)\—=54 |

A—=I\—=DO=X BIO5 X



[TE5R] DOSATEEDH .

— o — Fraluse Lak.
7 7 X% Square A —/X— 7% T Z:Rectangle B

19 class Square extends Rectangle { Xy N Square

20 public Square(double x, double y, double size) {

21 super(x, y, size, size);

22 }

23 public void printout() {

24 System.out.println(this.x);

25 System.out.println(this.y); . ]

26 System.out.println(this.width); XN N printout

27 }

28 }

« XYVw K printout DA —/)\—54 R

e XA—)\—=DOFADAYV WY K printout &(IBIDERE
ZiTD,

30



Palebuse Lok

&Rl :33~34

[FEVY I RX]
« XV ROA—=I\—F1 R

31



® Java Tutor DTF« YTROIOI S LNEMADE

1 class Rectangle { Poalidinse Lk
2 double x;
3 double y;
4 double width;
5 double height;
6 public Rectangle(double x, double y, double width, double height) {
7 this.x = x;
8 this.y = y;
9 this.width = width;
10 this.height = height;
11
12 public void printout() {
13 System.out.println(this.x);
14 System.out.println(this.y);
15 System.out.println(this.width);
16 System.out.println(this.height);
17 }
18 } - - -
19 class Square extends Rectangle { pUbllC VDld pplntDUt () {
20 public Square(double x, double y, double size) { - 1 '
2 et e e System.out.println(this.x);

22 | — System.out.println(this.y);
23 public void printout() { ]
22 stenoutrintininisn;  e=— | System.out.println(this.width);

25 System.out.println(this.y);

26 System.out.println(this.width); }
27 }

28 }

29 public class YourClassNameHere {

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

31 Rectangle a = new Rectangle(4, 8, 1, 2);
32 Rectangle b = new Rectangle(8, 18, 2, 1);
33 a.printout();

34 b.printout();

35 Square ¢ = new Square(@, 3, 1);

36 Square d = new Square(l, 1, 2);

37 c.printout();

38 d.printout();

39 }

40 }

32
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(BETESDOT, JOTSAZBEIRLNS E)

Java 8
known limitations
PUL 1 TL UGUA T S LUU TS A, GUUUIC y, uub S Siec) |
super(x, vy, size, sizel;
1
public void printout() {
System.out.printin(this.x);
System.out.printin(this.y);

Syatem.out.printin(this.width);

1
public class YourClassNameHere {
public static void main(Stringl] ares) {

Rectangle a = new Rectangle(4, 8, 1, 2J;
Rectangle b = new Rectangle(8, 10, 7, 1);
a.printout();
b.printout(});
Square ¢ = new Square(0, 3, 1)
Sauare d = new Saquare(1, 1, Z);
c.printout();
d.printout();

Edit this code

line that just executed
=) next line to execute

Done running (80 steps)
Visualized with pythontutor.com

Move and hide objects

Print output (drag lower right corner to resize)

U.u
i - — R\
: REIMVEDD
2.0
4
Frames Objects
main:39 Rectangle instance
a x| 4.0
I 4DDATSITI
€ width| 1.0
Retur: : hEightE a b c d h‘iﬁﬁéh%
value Ve ) J H
Rectangle instance
x|8.0
y|10.0
width | 2.0
height | 1.0

Square instance

x|0.0

y|[3.0

width | 1.0

height | 1.0

Square instance

x|1.0

y|1.0

width | 2.0

height | 2.0

[ Visual Execution| #7 Vv 7. Z L T lLast] #7 V ‘/ 7 EE A fERTY.
[Editthiscode| #7 U v o $5&, TT 4 XDOBEMAEIC 33
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HIOSATORNE, AVwv RoBeim &,
- YT OSAT, A=N\—=DSR(TRVBMEPRX
VY RZEIMTES

R/ (Rectangle) BfIEDERFSH (ColorRectangle)
BHEEAVY R LY Bl EAXAVY R

X —) X

y m—) |y

width ms) | width

height —> height

printout —> printout

X—=I\—=05X color B OSRATEMENZEMYE

HIJO0S X

35



29 class ColorRectangle extends Rectangle {

38
31
32
33
34
35
36
37
38
39
48
41
42

A

]

} .

7 7 X% ColorRectangle X—/X— 7 7 X:Rectangle

String color;
public ColorRectangle(double x, double y, double width, double heigh, String color) {
super(x, y, width, height);

this.color

}

=] DOSREEDH .

Palebuse Lok

X/ K:Square

= color;

public void printout() {

System.
System.
System.
System.
System.

out.
out.
out.
out.

out

println(this.x);
println(this.y);
println(this.width);

println(this.height); )< \/ 4 l\.p”ntout

.println(this.color);

«c B TJOSXT, B color ZBE/N

36
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&8l ;39 ~ 41

[FEVY I RX]
- YIS ATOREDIENN
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@ Java Tutor DT>+« I TRDTS 0“51!5:7]“?.5&

1 class Rectangle { P
2 double x; Fadedwse Lok
3 double y;

4 double width;

5 double height;

6 public Rectangle(double x, double y, double width, double height) {

7 this.x = x;

this.y = y;
9 this.width = width;
10 this.height = height;
11 }
12 public void printout() {
13 .println(this.x);
14 rintln(this.y);

-p
out.printlin(this.width);

15
16 ystem.out.println(this.height);

17 }

18 }

19 class Square extends Rectangle {

20 public Square(double x, double y, double size) {
21 super(x, y, size, size);

22

23 id printout() {

24 out.println(this.x);

25 out.println(this.y);

2 stem.out.println(this.width);

27 )

28

29 class ColorRectangle extends Rectangle {

30 String color;

31 ic ColorRectangle(double x, double y, double width, double height, double height, String color) {
32 er(x, y, width, height);

33 color;

34

35 printout() {

36 out.println(this.x)

37 out.println(this.y)

38 out.println(this.width)

39 out.println(this.height);

40 System.out.println(this.color);

41 }

42}

43 public class YourClassNameHere {

a4 public static void main(String[] args) {

45 Rectangle a = new Rectangle(4, 8, 1, 2);
46 Rectangle b = new Rectangle(8, 10, 2, 1);
47 a.printout();

a8 b.printout();

a9 Square ¢ = new Square(8, 3, 1);

50 Square d = new Square(1, 1, 2);

1 < intout():

29 class ColorRectangle extends Rectangle {
30 String color;

31 public ColorRectangle(double x, double y, double width, double heigh’, String color) {
32 super(x, y, width, height);

33 this.color = color;

34 }

35 public void printout() {

36 System.out.println(this.x);

37 System.out.println(this.y);

38 System.out.println(this.width);
39 System.out.println(this.height);
40 System.out.println(this.color);
41 }

42 3}

©0

‘!




@ Bl&EkkE, ROTOTVSLZMAS

class Rectangle { Fiatilwse Lok

1

2 double x;

3 double y;

4 double width;

5 double height;

6 public Rectangle(double x, double y, double width, double height) {
7 this.x = x;

8 this.y = y;

9 this.width = width;

10 this.height = height;

1 }

12 d printout() {

13 .out.println(this.x);

14 .out.println(this.y);

15 tem.out.println(this.width);
16 tem.out.println(this.height);
17 }

18 }

19 class Square extends Rectangle {

20 public Square(double x, double y, double size) {
21 super(x, y, size, size);

22 }

23 public void printout() {

24 s out.println(this.x);

25 tem.out.println(this.y);

2 tem.out.println(this.width);
27 )

28

29 class ColorRectangle extends Rectangle {
30 String color;

31 public ColorRectangle(double x, double y, double width, double height, double height, String color) {
32 super(x, y, width, height);

33 this.color = color;

34 )

35 d printout() {

36 out.println(this.x);

37 .println(this.y);

38 .out.println(this.width);

39 System.out.println(this.height);

20 S .out.println(this.color);

41 )

42

a3 ¢ class YourClasshametere {

a4 public static void main(String[] args) {

45 Rectangle a = new Rectangle(4, 8, 1, 2);
46 Rectangle b = new Rectangle(8, 10, 2, 1);
47 a.printout();

48 b.printout();

a9 Square ¢ = new Square(8, 3, 1);

50 Square d = new Square(1, 1, 2);

s1 c.printout();

52 d.printout();

53 ColorRectangle e = new ColorRectangle(®, ©, 1, 4, "Red");
54 e.printout();

55 )

56}

"®F

CﬂiorRectangle e = new ColorRectangle(o, 0, 1, 4, '
e.printout();

Red");




XITL, FERZHEER

Palebuse Lok
Java 8 Print output (drag lower right corner to resize)
known limitations Z.
0.0 FS
System.out.printIn(this.width); A 0.0
System.out.printin(this.height); 18
System.out.printin(this.color); Red
} 4
1 Frames Objects
public class YourClassNameHere { ) Rectangle instance
public static void main(Stringl] args) {
a x[4.0
Rectangle a = new Rectangle(4, 8, 1, 2); ’\77
Rectangle b = new Rectangle(8, 10, 2, 1) b v R
a.printout(); € width | 1.0
b.printout(): d ;
height| 2.0
Square ¢ = new Square(0, 3, 1); e _
Square d = new Square(1, 1, 2); Return || - Rectangle instance N
c.printout(); value 8.0 "t~
x| 8.
d.printout(); — 53@ 7 yI
ColorRectangle e = new ColorRectangle(0, 0, 1, 4 y|10.0
\Y
e.printout(); width | 2.0 ‘
) — d C e
} height 1.0 ’ g ’
} Square instance
x|0.0
Edit this code -
line that just executed y|3.0
== next line to execute width | 1.0
. height| 1.0
<< First | [ <Prev | e —
Done running (104 steps) Square instance
Visualized with pythontutor.com x|1.0
Move and hide objects yl 1.0
width | 2.0
height| 2.0
ColorRectangle instance
color | “Red”
x[0.0
y 0.0
width | 1.0
height| 4.0

[Visual Execution| #7 Vv 2. ZL T lLast] #27Y v 7. FRxHED.
[Editthiscode] #7 Vv o3 3%¢&, TT74XDOBEMEICES 40
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GDB online Z{#HFE

https://www.kkaneko.jp/pro/ji/index.html
- Java DEX

Java Tutor, GDB online Z={£

https.//www.kkaneko.jp/pro/pi/index.html
- Java 7095 Ll

https://www.kkaneko.jp/pro/java/index.html
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V—2XO— R (9-2) .

class Rectangle { Pt Lak.
double x;
double y;
double width;
double height;
public Rectangle(double x, double y, double width, double height) {
this.x = x;
this.y = y;
this.width = width;
this.height = helght

public void printout() {
System.out.printin(this.x);
System.out.printin(this.y);
System.out.printin(this.width);
System.out.printin(this.height);

N~~~

class Square extends Rectangle {
public Square(double x, double y, double size) {
super(x, Yy, size, size);

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

Rectangle a = new Rectangle(4, 8, 1, 2);
Rectangle b = new Rectangle(8 10, 2, 1
a.printout();

b.printout();

Square ¢ = new Square(0, 3, 1);

Square d = new Square(1, 1, 2);
c.printout();

d.printout();

);
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V—X1— [ (9-3)

class Rectangle {

double x;

double y;

double width;

double height;

public Rectangle(double x, double y, double width, double height) {
this.x = x;
this.y = y;
this.width = width;
this.height = height;

Palebuse Lok

public void printout() {
System.out.printin(this.x);
System.out.printin(this.y);
System.out.printin(this.width);
System.out.printin(this.height);

class Square extends Rectangle {
public Square(double x, double y, double size) {
super(x, Yy, size, size);

public void printout() {
System.out.printin(this.x);
System.out.printin(this.y);
System.out.printin(this.width);

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

Rectangle a = new Rectangle(4, 8, 1, 2);
Rectangle b = new Rectangle(8, 10, 2, 1
a.printout();
b.printout();

Square ¢ = new Square(0, 3, 1);
Square d = new Square(1, 1, 2);
c.printout();

d.printout(

);
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\ Ny 4
class Rectangle { Palebuse Lak.
double x;
double y;
double width;
double height;
pumi_c Rectangle(double x, double y, double width, double height) {
is.x = X;
this.y = y;
this.width = width;
this.height = height;

public void printout() {
System.out.printin(this.x);
System.out.printin(this.y);
System.out.printin(this.width);
System.out.printin(this.height);

class Square extends Rectangle {
public Square(double x, double y, double size) {
super(x, y, size, size);

public void printout() {
System.out.printin(this.x);
System.out.printin(this.y);
System.out.printin(this.width);

class ColorRectangle extends Rectangle {
String color;
public ColorRectangle(double x, double y, double width, double height, String color) {
super(x, y, width, height);
this.color = color;

}

public void printout() {
System.out.printin(this.x);
System.out.printin(this.y);
System.out.printin(this.width);
System.out.printin(this.height);
System.out.printin(this.color);

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

Rectangle a = new Rectangle(4, 8, 1, 2);
Rectangle b = new Rectangle(8, 10, 2, 1);
a.printout();
b.printout();
Square ¢ = new Square(0, 3, 1);
Square d = new Square(1, 1, 2);
c.printout();
d.printout();
ColorRectangle e = new ColorRectangle(0, 0, 1, 4, "Red");
e.printout();
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