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all 2 "red"
3 | 4 “green”
Xx 5 6  "blue" 1
X y color r
e YMUMT NAJese "~ AH N 4NA

Ball a = new Ball(1, é, "Peaﬂj;
Ball b = new Ball(2, 4, "green");
Circle x = new Circle(5, 6, "blue", 1);



Ball Circle
6 6
X X
y ) |
color X, y, color 1" color
ro DX r
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move move
reset l , l reset
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Ball

class Ball:

A
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self.x = x
self.y =y

self.color = color

def _init_ (self, x, y, color):

def

def move(self, xx, yy):

self.x = self.x + xx
self.y = self.y + yy
reset(self):

self.x = @

self.y = ©
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Circle

class Circle:

def

__init_ (self, x, y, color, r):

self.x = X
self.y =y
self.color =
self.r = r

color

def

det move(selft, xXx, vyy):

self.x = self.x + xx
self.y = self.y + yy
reset(self):

self.x = ©

self.y = ©
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class Ball:
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self.x = x
self.y =y

self.color = color

def _init_ (self, x, y, color):

def

def move(self, xx, yy):

self.x = self.x + xx
self.y = self.y + yy
reset(self):

self.x = @

self.y = ©
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Circle

class Circle:

def

__init_ (self, x, y, color, r):

self.x = X
self.y =y
self.color =
self.r = r

color

def

det move(selft, xXx, vyy):

self.x = self.x + xx
self.y = self.y + yy
reset(self):

self.x = ©

self.y = ©
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class Ball:
def init_ (self, x, y, color): NAM Ball

self.x = x
self.y =y
self.color = color

def move(self, xx, yy):

def

self.x = self.x + xx
self.y = self.y + yy
reset(self):

self.x = ©

self.y = ©

6 X,Y, color
AN N 1 move, reset

class Circle(Ball):

def _init_ (self, x, y, color, r):

N A M Circle

super(Circle, self). init (x, y, color) 6 X, y; COIOr1 r
self.r = r

AY N 1 move, reset
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Ball

class Ball:
def init (self, x, y, color):

self.x = x
self.y =y

self.color = color

def move(self, xx, yy):

self.x = self.x + xXx
self.y = self.y + yy

def reset(self):
self.x = ©
self.y = @

Circle

14
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Ball

class Ball:

def init (self, x, y, color):

self.x = x

self.y =y

self.color = color
def move(self, xx, yy):

self.x = self.x + xx

self.y = self.y + yy
def reset(self):

self.x = ©

self.y = 0

Circle

g

class Circle:

def init (self, x, y, color, r):
self.x = x
self.y =y
self.color =

class Circle(Ball):
def __init_ (self, x, y, color, r):
super(Circle, self).__init_ (x, y, color)
self.r = r

color

self.r = r
def move(self, xx, yy):

self.x = self.x + xx
self.y = self.y + yy
def reset(self):
self.x = @
self.y = ©
A AT rA T
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Python>" NAM 4 / DA

A4 A S class Circle(Ball):S

A NAMT B Circle® _ N
s T AYNV 1™ W

class Circle(Ball):

def init (self, x, y, color, r):

self.r = r

super(Circle, self). init (x, y, color)

\
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super(Circle, self). _init__ "~ T N AW
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Python>" NAM 4 / DA

class Circle(Ball):

def init (self, x, y, color, r):
super(Circle, self). init (x, y, color)
self.r = r °
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Python Tutor™ 7 3 17 ~ URL™"

http://lwww.pythontutor.com/



S Python TutorS™ YA N Y
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r—————————————  ———————————————————
VISUALIZE CODE AND GET LIVE HELP

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

Python Tutor (@reated by Philip Guo) helps people overcome a fundamental barrier to learning
paessammingemail crstanding what happens as the computer runs each line of code.

Write code in your web browser, see it visualized step by step, and get live help from volunteers.

Related services: Java Tutor, C Tutor, C++ Tutor, JavaScript Tutor, Ruby Tutor

Over five million people in more than 180 countries have used Python Tutor to visualize over 100
million pieces of code, often as a supplement to textbooks, lectures, and online tutorials.

Visualize your code and get live help now

18



& C © & pythontutor.com/visualize html#mode=edit B e G

Get live These Python Tutor users are asking for help right now. Please volunteer to help!
help! user_041 from Singapore, Singapore needs help with Python3 - 2 people chatting -

requested 12 minutes ago)
. user_91c from Vélizy-Villacoublay, France needs help with Python3 - click to help
Start private minutes ago)
chat

1ear QK frarm Cantrla WiachinAatan 11C nande halh wiith DhvibthAan? _ alials 2 lhalee 7o

wiite coce  Brenae ] > Ython 3.65 .

Help improve this tool by completing a short user survey

oA _ MM
Visualize Execution Live Programming Mode

hide exited frames [default] - ‘ ‘ inline primitives but don't nest objects [default] ~ ‘ 1 9
draw pointers as arrows [default] - ‘




Python Tutor> N 4N AT QA 4

Python 3.6

g X =100

Edit this code

executed

<< First < Prev Next >
Step 1 of 1

xecute

by completing a short user survey

Live Programming Mode )
5 Visualize ExecutionS ~ S LastS™ YAV YK
\ Y K

S
N A

Global frame x =100

x 100 Edit this code

. - % Editthiscode S~
- \NT T 20
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Ball NAMA = A4
1 class Ball:
2 def __init_ (self, x, y, color):
3 self.x = X
= self.y = vy
5 self.color = color
6 def move(self, xx, yy):
7 self.x = self.x + xx
8 self.y = self.y + yy
9 def reset(self):

10 self.x = ©

11 self.y = ©

21
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" class Circle(Ball):

def init (self, x, y, color, r):

super(Circle, self). init (x, y, color)

self.r = r

Ball(1l, 2, "red")
Ball(2, 4, "green")
Circle(5, 6, "blue", 1)

MnV9v’
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Frames Objects

function
__init__(=self, %, v, color)

Global frame Ball class
hide attributes
Ball B
. _init__
Circle L

L mo

function

V€| move(self, xx, yy)

'
‘|

reset

function
reset(self)

Circle class [extends Ball]
hide attributes

L. function
__Init__ _init__(=self, %, v, color, r)
Ball instance
color | “red”
X1
y|2
Ball instance
color | “green”
\ |
X2
y 4
Circle instance
color | "blue”
ril
X|5

23
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<« C @ © & www.pythontutorcom/javahtmi#mode- [E]  90% vee w voIiN O @ e

Java Tutor - Visualize Java code execution to learn Java online (also visualize Python2, Pythons, Java, JavaScript, TypeScript, Ruby, C, and
C++ code)

Get live help for free in the Python tutoring Discord chat room

Java 8 Print output (drag lower right corner to resize)
(known limitations)

public class YourClassNameHere | “
publ !c static void main(String[] args) | Frames Objects
—p int x = 100;
int y = 200; 'ernf ppT—
. ” ” ou just fixed the following error:
System. out. printf ("%d¥n”, x + vy); J puviic stavic vmg...u..\w LELL arEss 1
3 int x = 100;
] 4 int y = 208;
} (X System.put.printf("%d\n", x + y);
6 }
7}

Edit this code

line that just executed Error: cannot find symbol
- i symbol: variable put
next line to execute location: class java.lang.System

Please help us improve this tool with your feedback.
: What misunderstanding do you think caused this error?
<< First < Prev Next > Last >>

Step 1 of 5 i
Customize visualization (NEW!) | Submit Close

Hide all of these pop-ups

24



1 A v E
$ please wait ... executingS "~ pi 6E ~°

Write code in Java 8

1 public class YourClassNameHere {

2 public static void main(String[] args) {
3 int x = 100;

4 int y = 200;

5 System.out.printf("%d\n", x * y);

6 }

78}

Please wait ... executing (takes up to 10 seconds)
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N A M

N A M Ball

ho\,

N A M Circle

NAM  Circle
6 X,Y,color,r

AN N 1 move, reset, area

A

N A M Square

Ball

6 X,Y, color
AN N 1 move, reset

N A M Square
6 X,Y,color,s
AN N 1 move, reset, area

>N\

217
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Circle NAMA =~ /A4

13 class Circle(Ball):

14 def __init_ (self, x, y, color, r):

15 super(Circle, self). init_ (x, y, color)
16 self.r = r

17 def area(self):

18 return self.r * self.r * 3.14

29



CircleNAMAA4~T = 957 p 17 N7

13 class Circle(Ball):

14 def __init_ (self, x, vy, color, r):

15 super(Circle, self). 1init (x, y, color)
16 self.r = r

17 def area(self):

18 return self.r * self.r * 3.14

30
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20 class Square(Ball):

21 def _init_ (self, x, y, color, s):

22 super(Square, self). init (x, y, color)
23 self.s = s

24 def area(self):

25 return self.s * self.s

26

27 a = Ball(1l, 2, "red")

28 b = Ball(2, 4, "green")

29 x = Circle(5, 6, "blue", 1)

3@ y = Square(7, 8, "black", 2)
31 print(x.area())
32 print(y.area())

LU 31



Print output (drag lower right

3.14
4

Frames

Global frame

Square

Objects

Ball class
hide attributes

%, ¥, color)

Ball L init function
Circle —NE | init__(self,

function

MOVe| velself, xx,

¥y)

function

reset| oot (self)

Circle class [extends Ball]
hide attributes

init function
—nit__ _init_(=self, %, v, color, r)
function
areal rea(self)

Square class [extends Ball]
hide attributes

function

—nit__ | init (self,

%, ¥, color, s)

function

area | srealself)

Ball instance

color | "red”

Ball instance

“green”

color

x| 2

Y|4

Circle instance

color | "blug”

rii

x5

y| 6

Square instance

color | “black”

5|2

X|7

32
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https://www.kkaneko.jp/cc/python/googlecolab.html

e Python" 7
Google Colaboratoryi Paiza.l0~ 1 K

https://www.kkaneko.jp/cc/colab/index.html

e« PythonA pPpT 1 AP
Google Colaboratory™ 1 K

https://www.kkaneko.jp/cc/pf/index.html
e Python M 4 N AV J N Pl i AP
Python Tutor, VisuAlgo~ 1

https://www.kkaneko.jp/cc/po/index.html
e N"7 7 Windows MdAYnYAdJ

https://www.kkaneko.|p/cc/tools/index.html

T dMANnd1 T
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