po-9. VS AMEIE, i
7K

NEWVOXR : DS XBEE, #A (Python Tutor (C
KBDIED)

URL: https://www.kkaneko.jp/pro/po/index.html
(Python 'OV S =>4V DEX)

a4

bi



https://www.kkaneko.jp/pro/po/index.html

AT LD
« DS ABETE, #ADISANBFER=ZzRy

s FIOSADERTCI(L, MISTADIETE, BIISTAD
__init_ ANDFPIOCARZITD

HT S5 XDIETE
class Ball(Point):

def init_ (self, x, y, r, color):
super(Ba se . 1nit X color) |

self.r = r W7D init ~ADODFI7EX
def printout(self):

print(self.x, self.y, self.r, self.color) |

° 7 T oy I m(éné
« FOSAICHWNWTC, BIUZBIDAY Y FHBIESESN
DCEEDD
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2 < X Ball

//7 AT O~ ﬂ\\

=1, HPh (8, 10)
2 blue

AT 0K

k@ green

¥ 3, BT (2, 4)

/

4

Frafehuse Lok,

2O0DFTxV bEDHIC,

R L2 7 X Ball
CERDIENTES

F7xz9 MIEEZHF.
-_1:|:, i}a—Fﬁ' E't;k EDREMYE=
ZZABHTENTZE S,

XYy Flx, #7277 bIiC
&9 B IR1ECALIE,
FEECPEHEOZEbDT-bD
AV REERDZENTED,

A



5 REEDH 7.

1 class Ball:

2 def _init (self, x, y, r, color):

3 self.x = X

4 self.y =y

5 self.r = r

6 self.color = color

7 def printout(self):

8 print(self.x, self.y, self.r, self.color)
D5 A44: Ball

AYwW R:  init_, printout
B x, v, r, color
X init_ (&, AT MERKRDIESHDAY W K
5




Python Tutor D#C &)
O UIIISIOYZEHTD

Palebuse Lok

@ Python Tutor Z{EL\ZLNDT, RD URL ZH <
http://www.pythontutor.com/

® [Pythonl] Z#0Uwvwl0 = {REBIENH G

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 nofy in Python, JagaScript, C, C++, and Java

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



Python Tutor TODJ

Write code in | Python 3.6

DS LETFIE .

Palebuse Lok

Python 3.6

— x = 100
Edit this code
executed
xecute

<< First < Prev Next >
Step 1 of 1

(1) [Visualize Execution] Z=72 (2) TLast] #2oUw 2.

Uw DU TCRITEREICYIDERD

Frames
» Global frame
Xx 100

(3) RITRRZIER T D.

Python 3.6
(known limitations)

x = 100
Edit this code
line that just executed

=) next line to execute

(4) [Edit this code] =72
Uw O UCIREERICRES



Python Tutor f&

-

A
= I‘I__I_® \&
/U7

Palebuse Lok

« BITEIE C, ROLSRRIFDODFFRDHDICEDHD —
MmALTLW
WEDNE=R(ICEHT IMERER
WEir &3 [Closel

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

line that just executed
== next line to execute

()
<< First

Customize visualization

Python 3.6

(known limitations)

=+ 1 x =100

Edit this code

< Prev |Next> |Last>>

Step lofl

Frames Objects

' You just fixed the following error:

Ed:1 x = 100!

SyntaxError: invalid syntax (<string>, line 1)

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

| Subm@ | Close | de all of these pop-ups




Python Tutor M LDFRRQ .

Palebuse Lok

[please wait .. executingJ DEE, 10PREFEFD.

Python Tutor: Visualize code in Pythq
I Please wait ... your code is running (up to 10 seconds) I
Write di Python 3.6 v

rite code In
1 k - 100

— :E:’r'ﬁb"CM%c‘:%(i, [Server Busy * -« - |
EVWSRAYE—IHHDICENHD.
BHEOUTVDS., 22U (HEEHhs812) FOLE
B CRRNDEND (BENSRWGEI(ICE, &FZ
ES5—FEITOoTCTHD)




0-1. VS A gl=E
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27> AD

75 AC
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42 7 X Point

ATk

5P (1, 2)
& red

2 7 X Ball

4

/ AT NM@

.

F12 1, HPr (8, 10)
& blue

AT o

p—N

% green

% 3, %P (2, 4)

Nz




Point 2 5 ATEFHDH

Palebuse Lok

1 class Point:

2 def _1init (self, x, y, color):

3 self.x = x

4 self.y =y

5 self.color = color

6 def printout(self):

7 print(self.x, self.y, self.color)

D35 A4 Point
AYwW R:  init_, printout
BI%E: x, y, color
X init_ (&, AT MERKRDIESHDAY W K
13




Palebuse Lok

&EH 15~ 16

[FEWY O X]
«c DS RATEE
s AT MNER
« XV RF7IR

14



@ Python Tutor D
nd

A A TIRDT

e IN I 8

Daleduse Lak.

9T RAESRER, AT T -

"B, XYYy N7 EX

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

DS ATER
color

, self.y, self.color)
"y ATSIDBNER

1 class Point:

2

3 self.x = x

4 self.y =y

5 self.color =

6 def printout(self):
7 print(self.x

3

9 p = Point(1l, 2, "red
10 p.printout() AV

ZFTFIFHIEREIC

R7ZOoEAX
15



ook fan 9 D

A\

@ =17

AV X printo

[CKDFR

-

Rlcbuse Lok

Python 3.6 Print output (drag lower right corner to resize)
(known limitations) 12 red
class Point: #
def _init__(self, x, v, color): .
Frames Objects

self.x = x

self.y = v Global frame Point class

self.color = color o init function
def printout(self): .‘_—_‘ﬁxﬂﬁﬁ* — | _init_(self, x, y, color)

print(self.x, self.y, self.color) P intout function

PrINLOUL |\ - intout (sel )

p = Point(1, 2, "red”)
p.printout()

Edit this code

line that just executed
=) next line to execute

Point instance

color

X

Y

1

2

2 e

[<<First][<Prev] 7I-j\:/“IO I\ C

Done running (11 steps)

[ Visual Execution| #7 U v 7. ZL T lLast] Z#27 U v 7 LR A MESR, 16

[Editthiscode| #7 U v o §5¢, TT4XDOBEMREICEKES



Ball 7= X EFEDHI
(DS APEEZE R IRVNGE e

class Ball:

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

def printout(self):
print(self.x, self.y, self.r, self.color)

D5 A44: Ball
AYwW R:  init_, printout
B x, v, r, color
X init_ (&, AT MERKRDIESHDAY W K
17
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AUz 2D S5 X

Point
B

X

y
color

AYw <

printout

X, y, color (ZE U

r DBEDE|UD
2D

printout (F4&Ru(E

B

Ball

X
y
color
r

AYVw <

printout

RAUEH, hEhES

Palebuse Lok

18



Point 7= X & Ball IS5 ADEEDHI {
(DS ABEZZR WSS et

Point Ball

class Point: class Balli .
def _init_ (self, x, y, color): def __init__(self, x, y, r, color):

_ self.x = x
self.x = X 1ty -y

self.y =y self.r = r
se}f.color = color self.color = color
def printout(self): def printout(self):
print(self.x, self.y, self.color) print(self.x, self.y, self.r, self.color)

X, y, color (XE U

ALLSBRIOISLAERDEUESENTTH ?
s No. IS ZABEBIC & DERIR 19



Point 7= X & Ball IS5 ADEEDHI {
(DS AEEZZ R DiHE ettt

Point Ball
class Point: class Ball(Point):

def __init_ (self, x, y, color): def __init__(self, x, y, r, color):
self.x = x super(Ball, self)._ init_ (x, y, color)
self.y =y self.r = r
self.color = color def printout(self):

def printout(self): print(self.x, self.y, self.r, self.color)
print(self.x, self.y, self.color)

X, Y, color ([CDULYC
RmOIBUEL< 2 &R iRB

20



Point

class Ball(Point)
Ball 7 7 XL Point 7 7 ADFTdh 5

class Point:

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

self.x = x

self.y =y

self.color = color
def printout(self):

print(self.x, self.y, self.color)

5.

Palebuse Lok

selt.r =r
def printout(self):

super(Ball, self)._ init__ (x, y, color)

print(self.x, self.y, self.r, self.color)

super(Ball, self). __init__ (x, y, color)
¥ 7 ATHD Point 7 7 AD
XYy B nit_ IZ7 7t X,
Z D5 #L x, y, color

21




0> AB&

Point

ErEZER DI EZRIRVNGE

class Point:

def __init_(self, x, y, color):
self.x = x
self.y =y

self.color = color
def printout(self):
print(self.x, self.y, self.color)

sy 4§

Palebuse Lok

Point

B =
@ U

class Point:

def _init (self, x, y, color):
self.x = x
self.y =y

self.color = color
def printout(self):
print(self.x, self.y, self.color)

Ball

Ball
class Ball:

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

def printout(self):

print(self.x, self.y, self.r, self.color)

class Ball(Point):
def __init__ (self, x, y, r, color):
super(Ball, self).__init_ (x, y, color)
self.r = r
def printout(self):
print(self.x, self.y, self.r, self.color)

IS5 APEEZZ Z TR0

DS AMEEZEZD

22




Palebuse Lok

Bl :24~25

[FEVY I RX]
«c I DS ADIVSATER

23



@ Python Tutor DI« A TROTOT S LEAND

Ball 7 Z7 XD 7 4 XE%, j—7\\\\/\\ I 7 I\ iﬁk—,, Prahase Lk,
Ay BT 02 R 7%EN

1 class Point:

2 def _init (self, x, y, color):

3 self.x = X

4 self.y =y

5 self.color = color

6 def printout(self):

7 print(self.x, self.y, self.color)

3

9 |class Ball(Point):
10 def init (self, x, y, r, color):
11 super(Ball, self). init (x, y, color) .
12 self.r = r JEiﬂD
13 def printout(self):
14 print(self.x, self.y, self.r, self.color)
15
16 p = Point(1, 2, "red")
17 p.printout()
18 |[a = Ball(8, 10, 1, "blue")
19 (b = ?all(z, 4, 3, "green") iEiﬂD
20 |a.printout() 24
21 |[b.printout()




@ E1TL, MERZHRT D

Python 3.6
(known limitations)
class Foint:

def __init__(self, x, v, color):
self.x = x
self.y = vy

self.color = color
def printout(self):

print(self.x, self.y, self.color)

class Ball[Point):

def __init__(self, x, v, r, color):
super(Ball, self).__init__(x, v, color]
self.r = r

def printout(self):

print(self.x, self.y, self.r, self.calor)

p = Point(l, 7, "red”)
p.printout ()

a =Ball(8, 10, 1, "blue”)
b =Ball(2, 4, 3, "green”)
a.printout()

b.printout()

Edit this code

line that just executed
=) next line to execute

Done running (40 steps)
Customize visualization

-~

Print output (drag lower right corner

7 red
8101 blue
24 3 green

Frames

Global frame
Point
Ball

p
a

b

AVw K printout Y.
(CKDBDERR

#
Objects
Point class
it function
— N init_ (=elf, %, vy, color)
T function
PHNTOUL | b iyt (se | F)

Ball class [extends Point]

it function

— I init_ (=elf, x, v, r, color)
T function

Printout | i ntout(se | f)

Point instance

color | “red”

x 1

y 2

Ball instance

e FTFZ TN A,

. b, cC

Ball instance

color “green”

r3

x 2

y 4

[ Visual Execution| #7 v 2. %L T [Last] 75’77 Uy 7. fERZHEE. 25
[Editthiscode| #7 U v o §5¢, TT4XDOBEMREICEKES




F L .

Palebuse Lok

» DS ABEETIE, EHDISANBRFEFRZLT

s FIOSADEECIE, MISADEEE, RIS A
D init  ANDFPICRZI1TD

o5 2DIET

class Ball(Point)|:

def init (self, x, y, r, color):
super(Ball, self). 1init (x, y, color)

self.r = r . . _
def printout(self): MY T AD _init__~DT 7 YA

print(self.x, self.y, self.r, self.color)

26
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5.

Palebuse Lok

HEE (L, BIOSAODEELEAVY R2FISANE
(TS &
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LY

5.

Palebuse Lok

c RIS ADEEEAVY RIS, FOTAICHEK

=Nsd

« FOSRAICHEWNWT, BILEZRIDAYV Y RHEIE

EINDIZEEDD
R

Point

?F
Ball

class Point:
def init (self, x, y, color):
self.x = x
self.y =y
self.color = color
def printout(self):
print(self.x, self.y, self.color)

class Ball(Point):
def __init_ (self, x, y, r, color):
super(Ball, self). init (x, y, color)
self.r = r
def printout(self):
print(self.x, self.y, self.r, self.color)

- B r 2B
+ X/ K printout |35 E &
29




Palebuse Lok

B r 2 &

class Ball(Point):
def init / (self, x, y, r, color):
super(Ball, self). 1init (x, y, color)
self.r = r
def printout(self):
print(self.x, self.y, self.r, self.color

X/ K printout ($5TE &

30
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&Rl : 32 ~ 36

[FEYVOX]
o R

31



@ Python Tutor DI« A TROTOT S LEAND

Point 7 7 RIZ, BExEyZ0ICT 25Xy K reset Z1EMN

1 «class Point:

2 def _init (self, x, y, color):

3 self.x = x

4 self.y =y

5 self.color = color

6 def printout(self):

7 print(self.x, self.y, self.color)

8 def reset(self):

9 self.x = @ >
10 self.y = @ lg‘j:”:l
11
12 class Ball(Point):

13 def _init (self, x, y, r, color):

14 super(Ball, self). init (x, y, color)
15 self.r = r

16 def printout(self):

17 print(self.x, self.y, self.r, self.color)
18

19 p = Point(1, 2, "red")

20 p.printout()

21 a = Ball(8, 10, 1, "blue™)

22 b = Ball(2, 4, 3, "green")

23 |a.reset() \

24 |b.reset() IEijJD

25 a.printout()

26 P.printout()

5.

Palebuse Lok

32



@ =17,

oo Man 9 D

Point 7 7 AM X v K

reset A Ball 7 7 R ICHAIN TS Z & 2RSS

Fiafelnsh Lok

Python 3.6
(known limitations)
aer PrintoutisSe|T):

print(self.x, self.y, self.color)
def reset(self):
self.x =0

self.y =0

class Ball(Point):

def __init__Iself, x, y, r, color):
super(Ball, self).__init__(x, v,
self.r =r

def printout(self):

printiself.x, self.y, self.r, self.color)

Print output (drag lower right corner to resize)

p = Point(1, 2, “red”)
p.printout()

a =Ball(8, 10, 1, "blue”)
b =Ball(2, 4, 3, "green”)
a.reset()

b.rezet()

a.printout()

b.printout()

Edit this code

ine that just executed
1ext line to execute

Done running (50 steps)
amize visualization

[ Visual Execution| % 7

12 red A -
001 blue \ AN
'S 00 3 green
Frames Objects L-
Global frame Point class
i . function
Rl —init__ __init__(self, x, v, color)
Ball )
e function
p PFANTOUT ot (e 1 £)
a t function
b Feset| reset (self)

Ball class [extends Point]

Tifie function

— N init_(self, x, y, r, color)
T function

PANTOUL | b intout (self)

Point instance

color “red”

" A1 ka, b, c

Ball instance

color | "blue”

ri1

ot A7z ba bz
e XYy OEA 0 IS
i Lo TW5

y 0

Jw o ZL7T lLast] #27 Vv . FRAHED.

[Editthiscode| #7 U v o §5¢, TT4XDOBEMREICEKES 33



5.

wso Lok,

Python T, ROTOTSACKD, ATSTH |
MadDAVY R, BEBREZRRTED

print(dir(a))



non Tutor AO_L 7

)

-« 5C,

S5 IADOFKEIC Tprint(dir(a))] =BMI D

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

print(self.x, self.y, self.color)

class Point:
self.x = x
self.y =y
self.color = color
def printout(self):
def reset(self):
self.x = ©
self.y = @

class Ball(Point):

def _init_ (self, x, y, r, color):
super(Ball, self).

self.r = pr

def printout(self):
print(self.x, self.y, self.r, self.color)

= Point(1, 2, "red")
.printout()

p

p

a = Ball(8, 10, 1, "blue")
b = Ball(2, 4, 3, "green")
a
b
a
b

.reset()
.reset()
.printout()
.printout()

__init_

print(dir(a))

(x, y, color)

5.

Palebuse Lok

35



@ =1TL, EREHERITS 5.
Ball 7= XIC(X, Point DS ADENME, AV Hb\\mﬁm
AN TS

_class__HBE [ | THER LD U XTFTLABETCEMLIEAY Y R, BY
color, printout, r, reset, x,y: 7 A7 7 L TEW=- XY v K, B

Print output (drag lower right corner to resize) \

" return ", " setattr ", ' sizeof ", ' str ", ' subclasshook ', ' weakref ', Tcolor’, 'printout’, 'r’, Treset’, "x", "y']

‘ 2
Frames Objects 7";% X 7 |:| - X —3_ %

[

Global frame Point class — 4;& % }L_ ({j—\\ 6
H .. unction
Point —init__ _init_ (=elf, x, v, color)
Ball
e functi
p PFINTOUL| |- intout (se | f)
a [ ]

[ Visual Execution| #27 Vv 2. ZL T lLast] #27V v 7. HFRAHED. 36
[Editthiscode| #7 U v o §5¢, TT4XDOBEMREICEKES



AT LD
« DS ABETE, #ADISANBFER=ZzRy

s FIOSADERTCI(L, MISTADIETE, BIISTAD
__init_ ANDFPIOCARZITD

HT S5 XDIETE
class Ball(Point):

def init_ (self, x, y, r, color):
super(Ba se . 1nit X color) |

self.r = r W7D init ~ADODFI7EX
def printout(self):

print(self.x, self.y, self.r, self.color) |

° 7 T oy I m(éné
« FOSAICHWNWTC, BIUZBIDAY Y FHBIESESN
DCEEDD

37
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Python BE&E~R—=

« Python &x&EHNRN—=
https://www.kkaneko.]p/tools/man/python.html

« Python AF9 (RS RERETOT S LK)
https://www.kkaneko.jp/pro/pf/index.html

« Python JO0SZ>2JDEAR (RS54 RERETOT S LH)
https://www.kkaneko.|p/pro/po/index.html

Palebuse Lok

« Python 002 = /s 4l
https://www.kkaneko.jp/pro/python/index.html
- ATHNEEDZETT (Google Colaboratory Z &)

https://www.kkaneko.jp/ai/ni/index.html
- ANTHIEEDZETT (Python ZfEHMH) (Windows L)

https://www.kkaneko.jp/ai/deepim/index.htmi

38
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