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Dalzbease '(a-f

Python 3.6

* PythOn TUtOI’ C‘:_L\5'j17“ﬂ known limitatic
£ MEFIFLLS o
http://www.pythontutor.com/ if (x> 20):

print("big”
else:

. Web TSHOH %> TT7 T orintCom
ACED for i in [1, 2,

“ print(;)
» PythonTutor C(J, Python]/Z .

(3T, Java, C,, C++, o
JavaScript, Ruby I2&, %< o

DO S =T EBEFES

_ C‘:.jj\\t“ %5 . < First | | < Prev
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Python Tutor DfER7GE

Palebuse Lok

@ F£9, DIIITSIY=ERHL
@ Python Tutor =9I B/28(C, LLFD URL (C
D770t X

http://www.pythontutor.com/

® [Python] Z0UwvJ = imEEIENFH <

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 4
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Palebuse Lok

Python debugger - pdb interface to Python Tutor - Learn Python by visualizing code (also debug JavaScript, Java, C, and C++ code)

wnte cose | pmmzs <] | Python 3.6] (C71&D> TS

I54%
(O L ZESZRMRIDICENTES)

o . =/, — A ~
‘ Visualize Execution ’ ;é,fj'@t&)@/ | \9 —
hide exited frames [default] v [Tnline primitives, don't nest objects [default] V]

[draw pointers as arrows [default] V]

Show code examples

[Generate permanent Iink] {




Python Tutor TOZT O 5 AZELT {
* Python Tutor (& Python RREDI OV S LAEEETRITTES
HA1 b AFYVIRT. BHOERTRIEEDHKEND S,

* Python TutorJ T J YA NI X. [Python] ZiEiR
https://www.pythontutor.com/

X A EMAEIC
XA VERT, 775 L%EC RAICIE DB %
e : Edit this code HEHY(Z
N Python 3.6 EEE?S\ 'f“ % %)

=» 1 x =100

Frames
Edit this code
executed

xecute Global frame

i B EIT: Last
Visualize Execution 7~ X > ATy TERIT DR R
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Palebuse Lok

Write code in | Python 3.6 v

Python 3.6

— x = 100
Edit this code
executed
xecute

<< First < Prev Next >
Step 1 of 1

(1) [Visualize Execution] =727 (2) [Last] 2 Uw /.
Uw O U CRITEE(CUIDERD

Python 3.6
(known limitations)

Frames
x = 100
line that just executed

x 100 =) next line to execute

(4) [Edit this code] =72
() ROBREWETS. |4 CREEECRS
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Palebuse Zak.

ETEHC, ROWIST—AVvE—IhHB3EHLHS
BEDIGEZ R (CEHT DERER.

HEARN(C(E, AL CRIERL)

MWEREE(L [Closel

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

Python 3.6
(known limitations) Frames Objects

=1 x =100

[ You just fixed the following error:
Edit this code B k- 100!

line that just executed
== next line to execute

<<First| (< Prev| [Next>) (Last>>) SyntaxError: invalid syntax (<string>, line 1)

Please help us improve this tool with your feedback.

B Step 1 of 1 What misunderstanding do you think caused this error?
Customize visualization ‘ ‘

| Subm@| | Close| Mde all of these pop-ups
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[ please wait ... executing] OEE, 1 0EFEFD.

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

* Python Tutor b‘::m’r"ﬁt%mb\5c‘:§, [Server
Busy: - - | ERRSNDEEHDHD.

c CORAYVTE—2E, U—)WNRHMULTWDZ EZRT.

« BH SRRSO HEBTURHIIREBR(II TT (L
MU, }ERHDNEDSIRWEEE, BEZES—EiRUT
Iz ?—sm)
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2Ty TETICEY, Py T OKRFEERE

Python 3.6 Print output (drag lower right

X TD | age = 30
7[(%%%/_7—\’; ) if age <= 12:
3 pr int (500) Frames
%ED ! else:
| r Global frame
- 5 print (1200)

age 30
Edit this code

- THOED
D Enlb\:&)fgé

| << First | ‘ < Prev ‘ NEX£> Last >>

Step 3 of 3

2Ty TEITIL.
RV PR TAX—Tavy bA—IL
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® [Python] Z0UwT = XA ZEEHE

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: 1 1
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N, 7L, RBR=ZWERITD (bETEDSDOTH ™~
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def foo(a): : -
returna * 1.1 }é g 80000000000001
print(foo(100)) 440. 00000000000006
print(foo(150)) N
print(foo(400)) 155K 2 HER

L GtumErss.
[returna * 1.1] DITIEFETIFHPRE mirIrs)

[ Visual Execution| #7 Vv 2. ZL T lLast] #27 Y v 7. FRAHED.
[Editthiscode] #7 U v 7 d5¢, TT 4 XOBMEICES
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® [First] Z0Jwv O UT, HICED {

Palebuse Lok

Python 3.6 Print output (drag lower right corner to resize)
(known limitations) 110. 0000000000001
165.0
def foo(a): 440. 0000000000006

return a *x 1.1
print (foo (100))
print (foo (150))
print (foo (400)) Frames Objects

Edit this code Global frame function
a /—)foo (a)
xecuted foo

acute

=0

Jone running (13 steps)

13
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Palebuse Lok

PET, ATV IRIFI13BDEMNTIHND

(R ITHEE, TO0 5101

Python 3.6
(known limitations)

=» | def foo(a):
return a * 1.1
print (foo (100))
print (foo (150))
print (foo (400))

Edit this code

line that just executed
= next line to execute

J Next > | ‘ Last >>

Step 1 of 13

TEIIEDSED)

Print output (drag lower right corner

Frames Objects
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- IMWKEDNISFEEAD E B ICRDTWLD

Python 3.6 Print output (drag lower right corner
(known limitations)

< = | def foo(@):
return a * 1.1
print (foo (100))
print (foo(150))
print (foo (400)) rames Objects

Edit this code

line that just executed
=) next line to execute

‘ Next > ’ | Last >>

Step 1 of 13
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® AFYTRIFLELDT, [Next] #5Uw -
Uh'S, REOBEEHSE. =

X [Next] N> ZEEMNMEL, TN EESHIRL
ANy el <

Python 3.6 Print output (drag lower right corner to r
(known limitations)

— def foo(a):
return a * 1.1
print (foo (100))
print (foo (150))
print (foo (400)) Frames Objects

» —
% Cl:- » 5 Edit this code Global frame function
fOO t O) Fﬁﬁ T“ line that just executed foo foo(a)

-~ o = next line to execute

A\ \ S

Sv2IFBECS _
I << First ] I < Pre ast >> a 100

Step 3 of 13
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Python 3.6 Print output (drag lower right corner to
(known limitations) }ég 80000000000001
def foo(a): 440. 00000000000006

return a * 1.1
print (foo(100))
print (foo(150))
print (foo (400)) Frames Objects

function

Edit this code Global frame
./—>f00 (a)
line that just executed foo

= next line to execute

‘ << First | | Prev ’

running (13 steps)
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Python 3.6 Print output (drag lower right corner to
(known limitations)

def foo(a):

— return a * 1.1
print (foo(100))
print (foo (150))

print (foo (400)) Frames Objects
Edit this code Global frame function

foo(a)

line that just executed foo
== next line to execute
foo
‘ << First | ‘ < Prev ’ ‘ Next > ] ‘ Last >> | a 100

Step 4 of 13

BE%% foo DEITHILE,
Z# a hENd 18
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HIRHZTHOD turtle ', H1+17T TEBRTIRMELTEASZ Y=L IcBD

1. BZw<ETD
turtle A
F=LIilBD

FESATFVETTHENS

2. ¥—ZRTL
*v IHFHICE<

BROBRELVERICEDSIFHZ

| 3. RIFIESDH -
. W23
EDSEETL 3 AATHIRZR
@;% FTﬁEﬁ:!ﬂ
- R METE- T ZERE
ZiTIEHB L
AA7 +1
. 4, fe>1T-88+43T
« > X—TEH T W< 12 E- T EH AL
BiEL A MNEEONE CEDS
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F— L (8; turtle) HRESIZRNSHED o

Y
(0,100)
import turtle . RRO
t = turtle.Turtle() ki,
t.goto(0,100)
t.goto(100,0) (100,0)
(Python 705 L) (0,0) X lEbhh3ER

Fa(E = EE R
goto(x,y) : IRTEMD SEIE(X,y) X THESIVWTEBEITS
i el

< > mainpy 2 @ Result Enstr
1 DPython 7O L5 41T, turtleEfa— ?EEFFI %%ﬁ:FEJ: gE %ﬁ

E£d . Turtled J3V 2 FEMERIL . v Ba )
3 # (o, lee)DERICIEEL Fo18. (1ee, @)D FE*’E fﬁﬁ]@' JET mah EL e
4 # UEEHEHBAEL Y.
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Palebuse Lok

2=k (8) OliE=IT (0,0), ECEZBEICLTAERGAMIEDNRES
Y

Ent (757) Gl
(0, 100)

(100, 0)
»—

(0, 0) X 2— M\ Fah55HA

X

EA—(R1FR) 1 A + (F52)
(100, 0)

A — (1T R)
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F=hMILDSBE tICHB (XYY F) ZHLTiaeHE<

T REXY Y FOER FEXY Y ReBH
t. XYy R ( 1@ ) goto - I5TE L T-EEIENTE B

: N (80,60)

G iRy backward --- %8 4
ticmsedd 4+}forward CIp

AT Ay FOBE
nght(ﬁr')t) Cleft(ﬁr')

t = turtle.Turtle() | i BEDICEE  left- £EDICEE
t.goto(0,100) :
t.forward(50) DDAV F

circle .- H%Z#E < O
tIcHLTE () TAY Y FEER color - P EDDEEEZD
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{59 B turtle #EEE {

D3I AkkE

 Screen():3gEID v > RDZEUF - ERA I D

- setup(id, BE):TJ+ > RODBESETZIBEIT D

e penup():R>%Z LT, BIRBORBEN THRR(EIN) Z DR K

D(CFD. FI— NI ZEDZIESRR - &=RAFID goto K DREICHESN
&, YIEABENDIREIX SR

. goto(x, y):3ETE UTCEEN—RICIZEN T D
. setx(X):x BRI TZEZ TR TD
« xcor():IRTED x FBRZZES I B




{59 B turtle #EEE {

F—7R— RARA

- screen.listen():F— ADDZT{F T ZFHIBT D
cNZFIEIRV\E onkey DEFENHOD>TEHEF—%
ZITRNIRWDT., F—EEDRR(ICwT —ENI

AL

- screen.onkey(B&, “F—%B")EE UcF—HH
SN ES(CEMEEER)ZEEIT I DK D ITETE
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« BENDRALEBRA

f:iy = iy - 10, score = score + 1

 while True
T DI WNER)IL—,

 time. sIeep(O 05)
9 0.05 #B0= UMY &I(C 1

Palebuse Lok

0SB 9 DERZEERD. AT

EBEEFTOFT— ADZAHHEVN DR,

* random.randint(a, b):

a LIt b LT DR =S > IR T (f5]:random.randint(-180,

180)),
. if &IEFHLEEE:

ZATUIBZEDIE I D, -30 < ix - player.xcor() < 30 (EEHLELER
C. (-30 < ix - player.xcor()) and (ix - player.xcor() < 30) £EU

2R, BTFMETL AT —0F
ZEERY .

M DK

FRRED 30 K@ Cdpd
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« BHENE S
screen.onkey ZFHW\T [F—HHSNEEESHENEE] &
L CE¥XE

def move_left():

player.setx(player.xcor() - 20)
def move_right():
player.setx(player.xcor() + 20)

screen.onkey(move _left, "Left")
screen.onkey(move right, "Right")
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https://trinket.io/python/e0c1d1cOf8af

« BMEDEKST

X179 DL, BEFPRD Lim(x=0, y=180)(c RN, F

ISEINEETCVWEFEI, Fim(y=-180)z@= &, F/c Lk

im(CERR> CHE U Z&5HTERI .

E>k

« BT, iy ZEEI—E=(10)ZFRES L TERI (iy =iy - 10).

¢ | ZJ“_Fﬁﬁ”ﬁgSO)%': FEl > /25 Eim(180)(CR I &, & FHE
RE=ND

« item.penup() Z ANVRWE . & T DOTZUNTHERR (FUET) D i

MLCUZED,
ZERI> B

- time.sleep(0.05) N EFTDRIPR(FIS0= U 2D TLN\DZ
ExERR I Do

[
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>
1
2
3
a
5
6
7
8

9
10
11

13
14
15
16
17

m
impo

scre
scre

item
item
ix =
iy =
item

ain.py

rt turtle, time

en = turtle.Screen()
en.setup(4ee, 400)

= turtle.Turtle("circle")
-penup()

e

180

.goto(ix, 1iy)

* while True:

iy = iy - 1@
item.goto(ix, iy)
if iy < -18@:

iy = 180
time.sleep(©.05)

Result

Palebuse Lok
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https://trinket.io/python/216f2ddb6b40

» BMEDKDST

Tjn”ﬁd)tﬂya(x 0, y= 180)(;%@\7’&4? ANT-VA)Y S I
MNSAMNESTEEI, HIEER x=0 DEUIZEEREB/:
H. TLAV—DEL=BBLES. AN FRICET 320
[C. TL AV —LDKFEEEED 30 KiFmh ESHHHE .
TFNIE score MM IBXFEI., TLAV—EFECE#HhEFEE
Auo

=g

« ZITIESHDHIE (F. BTN Fim(aZE U T2BfE (if iy < -
180: DH) TIT 5.

» -30 < ix - player.xcor() < 30 (&. HLORIDKFELEEEN 30
M CHDEZRT,

30
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# 1

impo

scre
scre

play
play
play

item
item
ix =
iy =
item

scor

whil

Palebuse Lok

i (D 3 AL
rt turtle, time

en = turtle.Screen()
en.setup(4e0, 400)

er = turtle.Turtle("square")

er.penup()
er.goto(e, -180)

= turtle.Turtle("circle")
-penup()

2]

180

.goto(ix, iy)

e =0

e True:
iy = iy - 1@
item.goto(ix, 1iy)
if 1y < -18@:
if -38 < ix - player.xcor() < 3@:
score = score + 1
print(score)
iy = 18@
time.sleep(0.05)

-1 oy U1 B W
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- B EFDLDST

ANESTLL B EREDOUELNBEIS S ALICZEDDET . &
HOHRIIRMES. FimlOELU CLEmANRBESDMED. -
180 M5 180 DEITIESIES(TREDZEFT, TL1V7—(F
TiHERRICEESNIEEZFZROT, AW EEEEI L1177 —

Dik< (ZKFFEEE 30 EE:i’-E) CESELEETERNLADET,

E>b

« random.randint(-180, 180) (& -180 L\ _E 180 LA F DL %=
\ﬂg_o

ZLRLI>b

ZT=(10) EEHEPR(0.05F)HWNT — ADFT > INZ R TN
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main.py

import turtle, random, time

screen = turtle.Screen()
screen.setup(4ee, 400)

player = turtle.Turtle("square")

player.penup()
player.goto(e, -180)

item = turtle.Turtle("circle")
item.penup()

ix = random.randint(-18e, 18@)
iy = 180

item.goto(ix, iy)

score = @

* while True:

iy = iy - 1@
item.goto(ix, iy)
if iy < -18@:

if -38 < ix - player.xcor() < 30:

score = score + 1
print(score)
ix = random.randint(-180, 180)
iy = 180
time.sleep(©.05)

=

Result

Powered by ¢} trinket
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2
3
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* IFDKST

NFECTERAUKANS Y LARMUBEZRZSTCEEIN, SED
5LV —2EGF—TahE8FJ. £+— 7@}%&7’&4
V—hWEN 20, HGF—ZHITEAN 20 EITFHEET, "5'C<
5Hk=bﬁtjb4vﬁiﬁﬂéﬂ\ETtxHEwét
[CIxDET, Iz UEEEE ORI ECE DT, %HEFL/
T EHBEONEFTCHTITD> CUFEWET,

1 {0y5]

- fHlE RIS — VDS RARENSED) 2—EIVUY I LT,
IA—PDAEERAD(TNZ UIGWEKREIF—DRIESTEEA),

« EREF—(—)TT LAV —DHEAN. BKREHF—(—-)TEAENF L,

« EETCLKBHDETFICT LAV —=BEctE. JITFEHTER
15D,

BLER1> -
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main.py

LUNPUITL LUITLLE, 'dlluull, Liine

screen = turtle.Screen()
screen.setup(400, 400)

player = turtle.Turtle("square™)

player.penup()
player.goto(@, -180)

item = turtle.Turtle("circle")
item.penup()

ix = random.randint(-18e, 180)
iy = 18@

item.goto(ix, iy)

score = @

def move_left():
player.setx(player.xcor() - 20)

def move_right():
player.setx(player.xcor() + 20)

screen.listen()
screen.onkey(move_left, "Left")
screen.onkey(move_right, "Right™)

while True:
iy = iy - 1@
item.goto(ix, iy)
if iy < -18@:

if -3 < ix - player.xcor() < 30:

score = score + 1

print(score)
ix = random.randint(-18e, 180)
iy = 180

time.sleep(@.85)

4

Result

Fadcdwse Lok
i= Instrt
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« BIFDLDSY

EESERURERTI N, TLAV—DEEOHINHRRDET, &
NEH USRI CHER(x=-180) T, BB UHIF T HHEH(x=180)TLE
FDFRI, INT. BETCLSHZELINITE., JLATV7—HRERR
<IBEDOTCUERDIZENRLKIRADFT,

WO 5

s HWEMBZ—EIJvIUT, JA-HNREE5ZD,

« EXENF—(«) - BREF—(-)TI LAV —ZEG(CEH T (DI
TLEED).

« BETKBHDETFICT LAV —ZBEE,. ZIFLESTIHERZRS
Do

E>bk

» BENRRIRDT T setx DIER(C if TUIEZHB L. SEHIMNISIHDIE
(£180)(CFURT .

BRI

« HURULICK D TI LAV D ERImE180) TLEE D Z &L 2R 9 336
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r

.

-

main.py

player = turtle.Turtle("square")

player.penup()
player.goto(e, -180)

item = turtle.Turtle("circle™)
item.penup()

ix = random.randint(-180, 1808)
iy = 180

item.goto(ix, iy)

score = @

def move_left():
player.setx(player.xcor() - 20)
if player.xcor() < -180:
player.setx(-180)

def move_right():
player.setx(player.xcor() + 20)
if player.xcor() > 180:
player.setx(18@)

screen.listen()
screen.onkey(move_left, "Left")
screen.onkey(move_right, "Right")

while True:
iy = iy - 18
item.goto(ix, iy)
if iy < -18e:

if -3@ < ix - player.xcor() < 3@:

score = score + 1
print(score)

ix = random.randint(-186, 189)

iy = 186
time.sleep(9.65)

I+

Fadedwse Lok
Result

<
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