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@ Java Tutor Z{EULZLNDT, RMD URL ZR<
http://www.pythontutor.com/

@ [Javal Z#z0VUwv7D = 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:

PRI P




Java Tutor TOT O S 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=72 (2) TLast] Z#0Uw 2.
Uw O U CRITE@ICUTINDERD -

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

Print output (drag lower right corner to resize)

Frames Objects
Edit this code
ma I n: ﬁ line that just executed
=+ next line to execute %

x 100

y 200 << First | | <Prev

R Done running (5 steps)
eturn

- (4) TEdit this code] %77
() ETERERRBIS. )y o TiREERICRS 4
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« RITHHE T, RDOKXSBFROFFHEDIZLENHD —

AR Tk

WEDSGE= X (CEAT BIMHERER~
MWEIRE=(E [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 fEFH EDFRR@ .

[please wait ... executing] O&EE, 1 Oi’ﬁ(ic‘fﬁ?fmm

Python Tutor: Visualize code in Python, Ja

1 public class YourClassNameHere {

1s)

— RMUTWBEE(E, [ServerBusy- - -
EVWSAYVE—IWHDIZENGD.
LTS, U (ZEHrSETT) BOEE
B CTHRRNDEND (BDSRVGEICIE, &F=z
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hero.moveDown()

Palebuse Lok

hero 77 b
moveDown() XV v F
Ezx [.] TEY->TW3

c ADTIOB

1> E1—S TODEREDLUBORRERDIEDDC &.
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e AVw R
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KM 5.
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100 *1.1
150 * 1.1 > a*1.1
4007 1.1 B azED>T, B
DRz 1 DICFREDHD
AR L IO (HiER{L)



AV <

100 * 1.1 N
= a*1.1

150711 I8 o BlES T, 125

400 * 1.1 G)ﬁ% 1 j(L_E:Cl:_&D5

(HZRIE)

P

public class YourClassNameHere {

public static double foo(double a) { Print output {d|
return a * 1.1;

¥
public static void main(String[] args) { 110 000000
System.out.printf("%f\n", f00(100)); 165. 000000

System.out.printf("%f\n", foo(150));
System.out.printf("%f\n", foo(400)); 440 000000

B U728 DT

)
i fa*1.1] ZETAVY Ffoo ZEELUER 1




AV R .

Dafabuse Lak.

public static double foo(double a) {
return a * 1.1;

}

o ZDOAYVY ROFAEK(L
[returna*1.1;]

e COXAVY R, X Ta*x1.1] (C, 448 foo
2T EDEZBRDBCEETED

11



HR{ER S et

public class Main {

public static void main(String[] args) throws Exception {

*

System.out.printfi("%f\n", i

public class Main {

public static double foo(double a) {
return a * H

1

System.out.printf("%f\n", * public static void main(String[] args) throws Exception {

}

System.out.printf("%f\n", foo( ));
System.out.printf("%f\n", foo( ));
System.out.printf("%f\n", foo( ));

}

}

}

AU LT8R DI AVY ROER

HHh AHD IA>~@

Hh AN A~ Q)
TS AL
110.000000 AT 110.000000 e
165 . 000000 FAThg </
165.000000 440 .000000
440 .000000

12
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S TODERFPUEDHREBRDIEDD &

« XYY R(ZE, ATSI D bCET SIRELNED

<&

« RDOAVYRIE, K Ta*1.1] [, 48l foo Z&{d

TEBEDEZEZDBCEETED

public static double foo(double a) {
return a * 1.1;
¥

» WDHMSYE L (X, EH=EDT, EHOINZE 1D

[CEXLEHDIL
13
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® Java Tutor LT« FTROTOT S L2 ANDY

Write code in | Java 8 v

1 public class YourClassNameHere {

2 public static double foo(double a) {

3 return a * 1.1;

4 }

5 public static void main(String[] args) {
6 System.out.printf("%f\n", fo0(100));
7 System.out.printf("%f\n", foo(150));
8 System.out.printf("%f\n", foo(400));
9 ¥

10 1}

15
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Print output (drag lower right corner to resize)

110. 000000
165. 000000
440. 000000

[Visual Execution| #7 Vv 2. ZL T lLast] #27Y v 7. FRxHED.
[Editthiscode| #7 U v o7 §5¢, TT4XOBEMREICEKES 16
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F1x 1, HPh (8, 10)
(5! blue

7 (Circle)

F1E 3, EHFh (2 4)
2 green
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Java DAT =10 bDERK .

RD2DDAT ST D b EEMT S Java TOTS I
x|2 4 3"green"
X 'y T color Circle x = new Circle(2, 4, 3, "green");

Circle y = new Circle(8, 10, 1, "blue");

y 8 10 1 "blue"
X y r color

—_ \Y vl m— - —> —_
c CDEE, RODVFAZFEDIZLICTD
. _ class Circle {

7= A% Circle double x;
double y;
. double r; = —
I%IV_‘E X, y, I‘, CO|OI’ String color; AT T
public Circle(double x, double y, double r, String color) {

this.x = Xx;

this.y = y;

this.r = r;

this.color = color;

¥

LV



HSIAEE, AVARNSHS s &

»Java DI SAFERTIE, V5%, BEGERE
DT —HBZEET D. XAV Y REERBITD.

1 class Circle {

2 double x;

double y;

double r;

String color;

public Circle(double x, double y, double r, String color) {
this.x = X;

this.y = y;
this.r = r;
this.color = color;

}

R ®Wwo~NOWUV AW

2 1}

» AVARS VB EG, ATSTD MOERZITS
AVY FDZTETHD.

public Circle(double x, double y, double r, String color) {
this.x = Xx;
this.y = y;
this.r = r;
this.color = color;

}

21
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@ Java Tutor D

class Circle {
double x;
double y;
doubler;
String color;

public Circle(double x, double y, double r, String color) {

this.x = x;
this.y =y;
this.r=r;
this.color = color;

}
public void printout() {

_J

B\

A TRDT

0“51!@':)\*16&

Palebuse Lok

System.out.printf("%f %f %f %s¥n", this.x, this.y, this.r, this.color);

}
}

public class YourClassNameHere {
public static void main(String[] args) {
Circle x = new Circle(2, 4, 3, "green");
Circle y = new Circle(8, 10, 1, "blue");

X.printout();
y.printout();



@ FE1TL, ER=MERI D

Palebuse Lok

Print output (drag lower right corner to resize)

2.000000 4.000000 3.000000 green
8. 000000 10.000000 1.000000 blue

[Visual Execution| #7 Vv 2. ZL T lLast] #27Y v 7. FRxHED.
[Editthiscode| #7 U v o7 §5¢, TT4XOBEMREICEKES 25
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e (ATDxHOBMAE]l + 1.1 T

BHEPCAVY RCPIOTCAT
7S

« XAVY RAT, €ZOXAVY R

DPRAE I B3IV SATER=N
JEREECAVY RICT7OTEX
95L& (Ethis + .1
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x|2 4 3"green"
X y r color
y[8 10 1 "blue”

X y r color

(AT OM4A]l + ] TBHEPRPAVY RICTFIERTS

public class YourClassNameHere {
pUbliC StatiC VOid main(Str‘ing[] ar‘gs) { Print output (drag lower right corner to resize)
Circle x = new Circle(2, 4, 3, "green"); ﬁﬁ?m“
Circle y = new Circle(8, 10, 1, "blue");
System.out.printf("%f\n", x.x);

mno

System.out.printf("%s\n", y.color);

28



AYv RNTOREE7 7T %
AVY RAT, ZOAYVY ROBFABIBVSATERSA
ERIEPAVY RICT7OERT B E = this + [

X [this] (&, XYY ROMMUIBROAT T O RDCE
ThdD] EHFRITZEE.

1 class Circle {

2 double x;

3 double y;

4 double r;

5 String color;

6 public Circle(double x, double y, double r, String color) {
7 this.x = x;

8 this.y = vy;

9 this.r = r;

10 this.color = color;
11 }

29
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(Figure)l T¥hD

X|HZ (Figure)
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c fRE S (F, R—IN\—DSADOBHEEAVY REHT
DSANZITH#MS &

IRDEDICERD
- Bz (Figure) DB — I XT, M (Circle) [CHE
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X, Y, color
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color
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A=I\—=D3X, YTUSX .
cHTHSRAL, ZA—)—ISIOBEEAYY KT
ARTHED
e HIJDSAT, X—)\—OSX(IRVBEPAVY R
MEmEhaZEhssd

A—=I\—D5RAX |2>X Figure

HIOOS R /75 Z Circle |Et r 350

35
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class Figure {
double x;
double y;
String color;
public Figure(double x, double y, String color) {
this.x = X;
this.y =v;
this.color = color;
}
}

7= X% Figure
B X, y, color

36
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Palebuse Lok

MFBIRDIETE [class Circle extends Figurel

FI S A TdHD Circle TiENENSD
BlE, AVvY RzE<

J

class Circle extends Ball

double r;

{

super(x, y, color);
this.r = r;

}

public Circle(double x, double y, String color, double r) {

A AN IOHIDEE.
super(x, y, color) (CKD, MISAD
AABRSOZFOCHULUTWNWBC EITFER

37
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F—DO—Fk

extends RAXA—I\—DOSADIEE

super A=IN—=DSADODAANSIHID
PO L
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® Java Tutor DIF A FTROIOTSLEANDY

class Figure { i 435
double x;
double y;
String color;
public Figure(double x, double vy, String color) {
this.x = x;
this.y =v;
this.color = color;

}

Ircle extends Figure

double r;
public Circle(double x, double y, double r, String color) {

super(x, y, color);

this.r=r;
}
public void printout() {

System.out.printf("%f %f %f %s¥n", this.x, this.y, this.r, this.color);
}

}

ROR—ITHEL 40



KDY —XJ— REANS
public class YourClassNameHere { e 435
public static void main(String[] args) {
Circle x = new Circle(2, 4, 3, "green");
Circle y = new Circle(8, 10, 1, "blue");
X.printout();
y.printout();
}
}




@ FR1TL, ERZHRITD

Print output (drag lower right corner to resize)

2. 000000 4.000000 3.000000 green
8. 000000 10. 000000 1.000000 blue

Palebuse Lok

[Visual Execution| #27 YV v 2. Z LT lLast] #27 Y v . #FRAHE.
[Editthiscode] %7 Vw739 %¢, TT 4 XDEMAEICERES 49
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DS AMIE (L, EBEDISADVHRFEFRERT
&
s IS AONWI, DS RAQONWNFTHDESE
« ISR, DTS AODEEEAVY RZ2INTHD
« IS5 RAQT, VS ADOICIKRVEEDCAYVY RAEIE
Nad3c&EbhHsd
- MFERDIEE(L, [class Circle extends
Figure] OXSICEL. Circle i*F, Figure H'iR.
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2 DDISADTOT T
FRFERICURWEE .

Ball Circle

class Ball.{ class Circle {

double x; :
souTe
String color; ctri y,l .
public Ball(double x, double y, String color) { q P;Tg color;
this.x = x; ouble r,
this.y = y; public Circle(double x, double y, String color, double r) {
this.color = color; tEis.x = X5
3 D \P this.y = y;
public void move(double xx, double yy) {| ' :t:n_??%: this.color = color;
this.x = this.x + xx; j] 1= this.r = r;
this.y = this.y + yy; }
} public void move(double xx, double yy) {
public void reset() { this.x = this.x + xx;
this.x = x; this.y = this.y + yy;
this.y = vy; }
¥ public void reset() {

L this.x = x;

this.y = y;

£2<EHU }}

44



2 DDOSAOTOT S I
%ﬁ?&'ﬂﬁ’*(;bfdm% &I BIEEDLE

all P e 4%
class Ball { class Ball {
double x; double x;
double y; double y;
String color; String color;
public Ball(double x, double y, String color) { public Ball(double x, double y, String color) {
this.x = x; this.x = x;
this.y = y; this.y = y;
this.color = color; this.color = color;
} }
public void move(double xx, double yy) { public void move(double xx, double yy) {
this.x = this.x + xx; this.x = this.x + xx;
this.y = this.y + yy; this.y = this.y + yy;
! B }
public void reset() { “ public void reset() {
this.x = x; ﬁéﬂ L_/ this.x = x;
this.y = y; this.y = y;
} }
1 3

Circle Circle

class Circle {

double x;

double y; class Circle extends Ball {

String color; doub}e r; .

double r; public Circle(double x, double y, String color, double r) {

super(x, y, color);
this.r = r;
by
}

public Circle(double x, double y, String color, double r) {
this.x = x;
this.y = y;
this.color = color;
this.r = r;
}
public void move(double xx, double yy) {
this.x = this.x + xx;
this.y = this.y + yy;
}
public void reset() {
this.x = x;
this.y = y;

EET T AR IR MFRFICT S
(AL &ESRTOIS LERDET) 45
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&1, & 2, %P (6, 4)
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13X 3, &P (2, 4)
% green & black

M (Circle) i
(Rectangle)
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 FBILTZE2 DDOS R

205 RO .

Palebuse Lok

M (Circle) R (Rectangle)
Eiks BE
X “ X
y X, Y, color (& | y
color B color
r E width 1
height EE

48



IS5 {,

- VS RAF, BULEBEDODAIT STV DEFED ZE
ZBDZENTESD

yﬁé\

R 5 (Rectangle)

¢ .o

HATHHY lﬁb’(%%% %ﬁﬁ/f%?ﬂ) MEZETHH D

1 (Circle)

49
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BIHz (Figure)
B%

7= ADMMZRIL

[ (Circle) R (Rectangle)

Eiks =%

X X

y y

color color

r 2 width 1
height B

X

y
color

HLEREMEZRFD

50




Java DAT = 1T DR .
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IRD2DDAT ST O MEENTSD Java OO0 S

x| 2 4 "green" 3
X 'y color r

al 6 4 "black" 1 2
X 'y color width height

Circle x = new CiPCle(;, 4, 3, ”gPEEHH);
&

Rectangle a = new Rectangle(6, 4

+~3 &

51
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- L@z 071 Circle, Rectangle ZELZLY. 2’0

« FK, ><ﬂ/0) Ed E%imﬁﬁ't%(;ﬁﬁxﬂ

Figure
R 5

e T
Circle Rectangle

P35 R Circle, 75 R Rectangle HMElITTL\3B.
A9 Dk, A—/I\—IJ S5 X Figure [CF & HB.
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® Java Tutor LT« FTROTOT S L2 ANDY

Palebuse Lok

class Figure {
double x;
double y;
String color;
public Figure(double x, double y, String color) {

this.x = x;
this.y =vy;
this.color = color;
}
}
class Circle extends Figure {
double r;

public Circle(double x, double y, double r, String color) {
super(x, y, color);
this.r=r;
}
public void printout() {
System.out.printf("%f %f %f %s¥n", this.x, this.y, this.r, this.color);

}
}

RDN—Z[CHR<



class Rectangle extends Figure {

double width;

double height;

public Rectangle(double x, double y, double w, double h, String color) {
super(x, vy, color);
this.width = w;
this.height = h;

}

public void printout() {

System.out.printf("%f %f %f %f %s", this.x, this.y, this.width, this.height, this.color);

Rectangle a = new Rectangle(6, 4, 1, 2 "blue");
X.printout();
a.printout();

55



@ FE1TL, ER=MERI D
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Print output (drag lower right corner to resize)

2. 000000 4.000000 3.000000 green
6. 000000 4. 000000 1.000000 2.000000 blue

| Visual Execution| #7 Vv 2. ZL T lLast] #27 Y v 7. FRAHED.
[Editthiscode| 27 Vv 79 5&, TT7T 4 XOEMEICRES 56
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1 public class YourClassNameHere {
5 : L+ . : :
3 double x|

4 double y[

5

6

7

8

9

10 System.out.println(y[i]);
11 }

12 }

13 }

aregs) 1

5.

Palebuse Lok

i 20

$HAHILT
ry[i] =x[i] *1.1] %&
| DIEZEZXIBDHS
SEl#EDIRY
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® Java Tutor DT+ FTRDT /7“5[9&)\*1,{
E1TL, BREHERITD o

public class YourClassNameHere {
public static void main(String[] args) {
double x[] =18, 6, 4, 2, 3};
double y[] ={0, 0, O, O, O};

int i- Print output (drag lower right corner to resize)
V4

8.8
for(i=0; i<=4; i++) { 6. 6000000000000005
yli] = x[i] * 1.1; 4.4
} 2.2
3. 3000000000000003

for(i=0; i<=4; i++) {
System.out.printin(y[i]);
}
}
}



SHUELEE 1 0 fBHES 5.

' tj til.Random: BSOS i
import java.util.Random; vm il Random M- Saf— b

public class YourClassNameHere {
public static void main(String[] args) {
Random r = new Random();
inti, a;
for(i=0; i<10; i++) { SRELEDERE &

a = r.nextInt(100); =x% 1 0
System.out.printin(a); 2R L

61



@ Java Tutor DTS5« /9_6‘}5?0)] /7“5[9&)\*1,{

g_é'/f—.l_- L/ %i%€ﬁﬁalb\
import java.util.Random;

public class YourClassNameHere {
public static void main(String[] args) {
Random r = new Random();
inti, a;
for(i=0; i<10; i++) {
a = r.nextInt(100);
System.out.printin(a);

}
}
}

Palebuse Lok

Print output (drag lower right corner to resize)
b4

3

317

32

33

E/__R%'ﬁ&n (W
0 M5 99 MELEN 104E
RKREND.



BB —
« Java 2095 =>0 A
GDB online Z{HFE

https://www.kkaneko.|p/pro/ji/index.html
» Java DEAXR

Java Tutor, GDB online Z{£FE
https.//www.kkaneko.jp/pro/pi/index.htm|

« Java 7’095 Ll
https://www.kkaneko.|p/pro/java/index.html

Palebuse Lok
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public class YourClassNameHere {
public static double foo(double a) {
return a * 1.1;
}

public static void main(String[] args) {
System.out.printf("%f¥n", foo(100));
System.out.printf("%f¥n", foo(150));
System.out.printf("%f¥n", foo(400));
}
}
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class Circle {

double x;

double y;

double r;

String color;

public Circle(double x, double y, double r, String color) {
this.x = X;
this.y =;
this.r=r;
this.color = color;

}

public void printout() {
System.out.printf("%f %f %f %s¥n", this.x, this.y, this.r, this.color);

}
}

public class YourClassNameHere {
public static void main(String[] args) {
Circle x = new Circle(2, 4, 3, "green");
Circle y = new Circle(8, 10, 1, "blue");
X.printout();
y.printout();
}
}

DrafFase Zak.
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class Figure { Pratuso Lok,
double x;
doubley;
String color;
public Figure(double x, double y, String color) {
this.x = Xx;
this.,y = ;
this.color = color;
}
}

class Circle extends Figure {
double r;
public Circle(double x, double y, double r, String color) {
super(x, Y, color);
this.r =r;
}
public void printout() {
System.out.printf("%f %f %f %s¥n", this.x, this.y, this.r, this.color);

}
}

public class YourClassNameHere {
public static void main(String[] args) {
Circle x = new Circle(2, 4, 3, "green");
Circle y = new Circle(8, 10, 1, "blue");
x.printout();
y.printout();
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class Figure { P se X
double x;
doubley;
String color;
public Figure(double x, double y, String color) {
this.x = x;
this.y = ;
this.color = color;

}

class Circle extends Figure {
doubler;
public Circle(double x, double y, double r, String color) {
super(x, y, color);
this.r=r;

}
public void printout() {
System.out.printf("%f %f %f %s¥n", this.x, this.y, this.r, this.color);

}

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

}
public void printout() {
System.out.printf("%f %f %f %f %s", this.x, this.y, this.width, this.height, this.color);
}
}

public class YourClassNameHere {
public static void main(String|[] args) {
Circle x = new Circle(2, 4, 3, "green");
Rectangle a = new Rectangle(6, 4, 1, 2, "blue");
x.printout();

} a.printout(); 6 7
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public class YourClassNameHere {
public static void main(String[] args) {

}

}

double x[] = {8, 6, 4, 2, 3},
double y[] = {0, O, O, O, O},

Int I;

for(i=0; i<=4; i++) {
ylil =x[(] * 1.1;

}

for(i=0; i<=4; i++) {
System.out.printin(y[i]);
}

Palebuse Lok
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iImport java.util.Random;

Palebuse Lok

public class YourClassNameHere {
public static void main(String[] args) {
Random r = new Random();
Int 1, a;
for(iI=0; 1<10; I1++) {
a = r.nextint(100);
System.out.printin(a);

}
}
}



	スライド 1
	スライド 2: アウトライン
	スライド 3: Java Tutor の起動
	スライド 4: Java Tutor でのプログラム実行手順
	スライド 5: Java Tutor 使用上の注意点①
	スライド 6: Java Tutor 使用上の注意点②
	スライド 7: 13-1. メソッド
	スライド 8: オブジェクトとメソッド
	スライド 9: 式の抽象化
	スライド 10: メソッド
	スライド 11: メソッド
	スライド 12: 式の抽象化とメソッド
	スライド 13: まとめ
	スライド 14: 演習
	スライド 15
	スライド 16
	スライド 17: 13-2. クラス
	スライド 18: クラス
	スライド 19
	スライド 20: Java のオブジェクトの生成
	スライド 21: クラス定義，コンストラクタ
	スライド 22: まとめ
	スライド 23: 演習
	スライド 24
	スライド 25
	スライド 26: メソッドと クラス
	スライド 27: 属性やメソッドのアクセス
	スライド 28: 属性アクセス
	スライド 29: メソッド内での属性アクセス
	スライド 30: まとめ
	スライド 31: 13-3. スーパークラス，サブクラス，継承
	スライド 32: スーパークラス，サブクラス
	スライド 33: 継承の例
	スライド 34: クラスの類似性
	スライド 35: スーパークラス，サブクラス
	スライド 36: クラス Figure の定義
	スライド 37: Java でのクラスの親子関係の書き方
	スライド 38: スーパークラス、サブクラスのためのキーワード
	スライド 39: 演習
	スライド 40
	スライド 41
	スライド 42
	スライド 43: まとめ
	スライド 44: ２つのクラスのプログラム （親子関係にしない場合）
	スライド 45: ２つのクラスのプログラム 親子関係にしない場合とする場合の比較
	スライド 46: 13-4. クラスの抽象化
	スライド 47
	スライド 48: クラスの類似性
	スライド 49: クラス
	スライド 50: クラスの抽象化
	スライド 51: Java のオブジェクトの生成
	スライド 52: クラス階層は何のため？　
	スライド 53: 演習
	スライド 54
	スライド 55
	スライド 56
	スライド 57: 13-5. Java プログラム例
	スライド 58: 配列と繰り返し
	スライド 59: 演習
	スライド 60
	スライド 61: 疑似乱数を１０個作る
	スライド 62
	スライド 63: 関連ページ
	スライド 64: 13-1
	スライド 65: 13-2
	スライド 66: 13-3
	スライド 67: 13-4
	スライド 68: 13-5
	スライド 69: 13-5 の 2つめ

