S 2

RERPHGET
Python7 R o7 IV ER

~ Python & ~




Python Tutor & (I ?




Python Tutor & (% ?

PythonDEITHERZ 1 > 5 —RvY M LETHRIT DI EN
T=dWebt - ~TY,

PCRIC. PythonDIRIBZER T D <. BUF(TE
CERITHRREZHRIDICENTEET,
SETRREBAET., I<SICHFHTELT,
FEDOFE - EBICEHIBICEETEFET,
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Python Tutorz{E-> THh & 5

BIIESRF & A (C DU T
« A2 A—FRY NIIBHRSNIZEPCTHD &,

o FRADIRIET Python Tutor AND7 I ANFR] =
NCWWBDZE, ZOTANTERWNGEEE. BEED
F(CFEDURLD 77O AFFa]ZEHE L T IZEL),
fEAAWebY -1 I https://pythontutor.com/




Python Tutorz{E-> THh & 5

1. Google Chrome 6 1> Microsoft Edge e JRED
WebTJ OB ZE& LT, [Python Tutor | &&EXR

GO g|e Python Tutor % ) o

oE  EE S8 2 TavErd  #E Za-X I3k J7AF
19,200,000 % (0.28 ) Q

Python Tutor
https:/pythontutor.com 3

Python Tutor: Learn Python, JavaScript, C, C++, and Java ...

Ower 15 million people in more than 180 countries have used Python Tutor to visualize ofer 200

CON—T(IEHME O ALTWVWED, FIEOF A 2023/8/21




Python Tutorz{E-> THh & 5

2. [Start coding now in Python| %z
AN/

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

%, and Java programming by visualizing code execution.
ents and as a supplement to online coding tutorials.

This tool helps yvou learn Pvthon, JavaSerip
You can use it to debug vour homework

Start coding now i Python,JavaScript, C, C++, and Java

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




Python Tutorz{E-> THh & 5

3.Pyton TutorhM e CcE=E U1,

Write code in (C [ Pyt
C & HERR

non 3.6 | EFRREINTULD

Online Python compiler and debugger - Python Tutor @ﬁhnn by vizualizing code (also de

Write cofle in | Python 3.6 V|

1|




BIEREICOWT




BIEAEICOWT

Online Python compiler and debugger - Python Tutor - Learn Python by visualizing code (also debu

Write code in |Python 3.6 A

ETUEWI OIS LZAS

Visualize Execution’fR7>& I Uv I LT
R1T9D
Visualize Execution | MEW: if you use ChatGPT or other AI, take this short survey

(A
4 d hide exited frames [default] v | | inline primitives, don't nest cbjects [default] | | draw pointers as arrows [defauli] V|

Show code examples

10




BIEAEICOWT

Write code in | Python 3.6

v

Visualize Execution
MRY>=&IOIUYIULT
E1T9D

Visualize Execution

BFD217% AT
score = 100

print(score)

* XFDOFRR(H)&EERT printd
plE ["hWXF] TAITHBE

11




BIEAEICOWT

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

Python 3.6 Print output (drag lower right corner to resize)

70D0‘5 Aiﬁﬂ_-\ (known limitations)
—> (I\i;i? th-.-.ﬁ score = 100
— ;ﬁg-%;ﬂ@ﬁ print(score) Frames Objects

Edit this code

line that just executed ;ﬁﬁ%&i?\

= next line to execute

0
el Next > RYST 1FFORS
Customize visualization ' LaSt >> 7I-‘\‘g >T“ 70D0 EAE?/‘\‘T¥1?
<Prev ;h5 > T 1{TRIDRRERICERY

<<First R9>T J OV S LADEFTRIICET

12




BIEAEICOWT

im] @ Python Tutor code visualizer: Vi x| 4 = [m] X
&« C ) hitps://pythontutor.com/render html#mode=display A ab @ <= : s

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

TOYS AR ——

— WEKEITUET rint (score RO

% 1T ‘h 1T t just executed ] . S— —
K179 D.RD1T. j ;hﬁ =2p P

= next line to execute

Python 3.6 Print output (drag lower right corner to resize)

Next > ast >>

St 1 A~AF D
Customize visualization

»
1428
~ i T dx
® A g

13




BIEAREICOWT
score = 100

[ @ Python Tutor code visualizer Vi x|+ /J ] \ *
&« C () httpsy//pythontutor.com/render html#mode=display S ( :O I e @ Q y (

Python Tutor: Visualize code in Python, JavaScrip

e, e 1007Z4RA T D

jona\ab&ﬁa__\ score = 100
% b\ i%i? bt:ﬁ rlintteie) Frames Object ;

% %ﬁ? 5 ;ﬂ@ﬁat just executed . o siooa e

= next line to execute

score | 10C

Global frams

score 100

14




BIEAEICOWT

. . . .
<« C ) hitps://pythontutor.com/render html#mode=display p rI n t ( S CO re )

Python Tutor: Visualize code in Python, JavaScript

nt output (drag low L
o095 LR <o Seore @ﬂE%_: 1173

% b\ i%i? bt:ﬁ rlintteie) Frames Objects

= RITTBRDAT...... Print r dt pu C

100

[ << First l [ < Prev \

Done running (2 steps)

15
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XFDHAIprint

print(‘Hello")

N FzZ2HNITBDEEICIE IVXEFET print &EA S

(PythonTI(& " THBAE

1

—— /“-h—

EHHR / BEREEE

KR UTZWLWFRIE 'CIEII}'M\Eb\ DD

BE/ClT &

(i"t —ZNTL\B)




XFDH AT print

Z1Ud Syntax Error ( #8XIS5—)

SSHICRDDH D L= (THFE

dBDILTT—

$8 print(Hello'])

SLFFIM 7 T

H|F AL TCTULVRUN




XFDH AT print

11l Name Error ( BT S— )

SSHICRDDH D L= (THFE

$8 |Print( "Hello’ )

print M p MANXZF

I D




XFDHAIprint

im] @ Python Tutor code visualizer -Vis X = [m] X
<« = O ) hitps://pythontutor.com/visualize.html#mode=edit A b @ s = : s

Python Tutor: Visualize code in Python, JavaScript, C, C++, and Java
Write_code in | Python 3.6 vl Why are there
1§ print('Hello')
LR D11772 AJ1 UVisualize
% Executionz 7' Jw /27 e
9
print("Hello")
Goog

Chron

Chrome ha:
smarts and ¢
vall need to

»

Visualize Execution

20




XFDHAIprint

im] @ Python Tutor code visualizer: Vi x| = [m] X

<« C ) hitps://pythontutor.com/render html#mode=display A ab @ = g

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

Python 3.6 Print output (drag lower right corner to resize)

(known limitations)

= | print(Hello) #

Edit this code Frames Objects

line that just executed
== next line to execute

Next > _ast >>

C ctomize visuaization B Next > %‘:0 | J Y, 7 L/
Print output (C Hello&
RN DC &E=HER

10:48
2022/08/02 EZ

A~ G T dx A

21




XFDHAIprint

im] @ Python Tutor code visualizer: Vi x| = [m] X

<« C ) hitps://pythontutor.com/render html#mode=display A ab @ = g

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

Python 3.6 Print output (drag lower right corner to resize)
(known limitations) Hello
print("Hello") p
Edit this code Frames Objects

line that just executed
== next line to execute

[ << First I [ < Prev \

Cprioviesliton o L Steps) Next > j&g | J Y, 7 L/
Print output (C Hello&
RN DC &E=HER

10:55
2022/08/02 EZ

A~ G T dx A

22
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I7—%23n~L &9 Syntax Error

o ¢ s« el BUR D 14772 A 73 UVisualize
N Executionz2Uw 2J

Python Tutor: Visual\

|print(Hello")
SyntaxError: EOL while scanning string Ol
literal (<string>, line 1)
1ITEOEZH(CERDHRHDET, gf’r‘;i

smarts and ¢

24




IT7—%FKn~LELD Name Error

e DI TFD11772 A3 U Visualize

<« C ) hitps://python

Python Tutor: Visualize cod( ExeCUtlon%g IJ \\J g

I | Print ( 'Hello ’)

=+ | Print(Hello")

Edit this code

line that just executed
== next line to execute

[ << Firstﬁl [ < Prev \

T
~

(see UNSUPPORTED FEATURES)
Customize visua lization

NameError: name 'Print' is not defined
‘Print' EWVVDABIIEERE SN TULETE A

= D B @

25
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T EE AT S Global frame

SC Global frame

score = 100

season | summer”

season = ‘summer’

ZHEVWDDHMEZRERF I DEDKXD/FEDTY,
BB, RKAURWMEZAICERU

Qu
/1]
<l
(o)




ZHIIEZINAT S

AT IEET DIZHDIL—IL

1. iffld&ED [FRIEE] (FMERTST/E0N

2. FEEADXF(C [#F] (FEFSHURLN

3. INXFZEDEDIDVPTWERI] HMHEREND

28




FHEO—E

2D TFHEE (FZHECHATER

False, None, True, and, as, assert, async,
await, break, class, continue, def, del, elif,
else, except, finally, for, from, global, if,
import, in, iIs, lambda, nonlocal, not, or,
pass, raise, return, try, while, with, yield

29




ZHICEZKAT S

ffRED [FRFE] (FEHRZ(CFHIHATEN
98 pass = 100

BADNZF(C [8F] (FFF=iRuy

98 1score = 100




ZHIIEZINAT S

Global frame

score = 100 - Global frame

30
score = 80 >COre

ZHDEZ LESITDIHEE. ROTICAULULD
[CANTDEEZ LESITDICENTED




ZHIEZRKAT S

_ dIndentation Error

score = 100
—l|score = 80

PythonT(3-1> 7> bR ETEARY]




ZHICEZRATS

CHOEZTHIFEE UL

Global frame

SCOre = 100 > Global frame

SCOore = ’paSS' score ~pass’




ZHIEZRKAT S

Cnt — 1 Global frame
Global frame
chnt=cnt+ 1 cnt |2

ZHDEICTBIC1ZENMITDILEETED




fERR RIRE ]




I:I'b\ FFﬁ EE 1

. B color (C [red | ZHRAT D

. ¥4 color Z printf@3t THAOIT B
. & color = [ green | (CEET S
. %4 color %Z printBd# CTHAOIT D

N W N =




fERREIRE]

color = 'red’
print(color)
color = ‘green’

print(color)




ZE & YaE




M EMAER

Python COIMELER(IUTDEAESZEHALET,

NE  +

HE — sul + su2 sul 7% su2
BTE X sul - su2 sul ** su2
fRE sul * su2
Rlm - % sul / su2

39




ZHEMALER

& - HEDES Global frame
score_ 1 =15 score_1 15
score_2 = 5 score_2 >

result add 20

result sub 10

result add =|score 1 + score 2

result sub =|score 1 - score 2

40




ZHEMALER

£8 - REOLS Global frame
score 1 =15 score_1 15

result. mul 75
result div 3.0

result mul =|score 1 * score 2

result div = score 1 / score 2

41




ftERR [RIRE 2




n'b\FFﬁiEE 2—1

. & price (IC [ 100 ] #ZKXAT S
. %4 tax (C price OEERL(10%) %=
RODETENZRET D

. BB tax & printBiEy THAHI D




ramlrE 2 — 1
price = 100
tax = price * 0.1

print(tax)




I:I'b\ FFﬁ EE 2 2

1. Z#3%& price (C [ 100 1] Z2{ A9 3B

2. B tax (C [ 1.1 | ZIRATD

3. &% total (C HEWOIAERREZ KD D
STEINZRIET D

4, ZZE% total Z printBdEt THAT B




romlRs 2 — 2
price = 100
tax = 1.1
total = price * tax

print(total)




printDfAEHE




printDEA S HE

WEEPRRE27Z T e DK DIIEIEUTEITIT D
price = 100 DN TEENBDEXFE
by = 11 H=FZprintTH B8

total = price * tax

print , total)

48




- A DN TEXUBDIENXFE
PrintDEATDE o o intTibhagE

MBI % TR LS (TIEELTHITS 3
1 price = 100
2 tax = 1.1

3 total = price * tax
4 print('tax in',total)




m

prmt@?’ﬁﬂ&’é"bﬁ' INSRDRENRET D

Frames Print outpu (rada lower riagk

110. 00000000000001

fax 1.1 3 |total|= price * tax
| 4 print('tax in',total]
total 110

Global frame tax in

price 100




printDEA S HE

MEEREIRE2Z FEeD KR D(TIBIEL TEITI D

price = 100 '{:.2f} . format({ig)
tax = 1.1 IWEIEE 2 LK TR AR

total = price * tax

print(’ tax in " ,|'{:.2f} ' .format(total)|)

51




printDEA S HE

MEEREIRE2Z FEeD KR D(TIBIEL TEITI D

1 price = 100

2 tax = 1.1

3 total = price * tax

4 print('tax in', '{:.2f}"'.format(total))

52




ftERR Rl RE 3




n'b\FFﬁiE_E: 3—1

1. Z#3% price (C [ 555 ] Z#f{ A9 3B

2. BZ tax (C [ 1.1 | #RXAT B

3. Z#G total (C JHEFIARZEZIKOD
TR ZETET D

4. ‘tax in’ EWLWDODXFE BEE total (/&=
UITUIDIET) #2F&RRI D




fERRMRIRE 3 — 1

price = 555
tax = 1.1
total = price * tax

print(" tax in " , {:.0f} * .format(total))




I:I'b\ FFﬁ TEE 3 2

1. Z#%& height (C [ 170 ] ZXAT D
2. T4 weight (C T 61 1 ZH AT B

3. B % BMI (CAKEkg +~ (BEm)* TETE
UTZIEZRRAT D

4. Z#% BMI Z printB3 CTHOI B




fEFC IR 3 — 2

height = 170

weight = 61

BMI = 61/ (170 / 100)**2
print(BMI)




#aAXV b




#aAXY B

# JHEMRX(F10%
print(sum * 1.1)

V—XO—RFAIC. #Z¥AHELECANITDIE. TDIT
FECTDRRODNMIA FEIRD

X MME TO0 S LADETICEEZS R




494 K # KADAAIXIA>

# print(sum * 1.08)
print(sum * 1.1)|# JHET

ETUELSRWT OIS ALAZIA NMIITDZET. H
9 (CYV—XD—RAITHKI CEE0JEE




if SRR




: ==X & y BFULL)
if KPS IR = x &y HFELIRN

ZAR(CEI>TTOITLZDIEUIZWEEI(C if Z{EFE
95

FHDEEHE. BUFD@ED

62




if S5
if AT
4—' # YesDHF
A




if {49

Z1J Indentation Error (1> > MIS—)

i 4% IfFDATDR(C(E1ICFEL L

: DA >FT > M E

# YesDBF \( SRV (C (F4SCF 73D
x B ANR—RZA)

ALLIEEA




if SRt 53 %

' category = "food’
ctax = 1.1

# YesDhF
le— tax = 1.08

I
' print(‘tax: ’, tax )
I

category =
'food’

if category == "food":

tax=1.1

tax =1.08

65




if SRt 53 %

if S5 :
# YesODHF
QILIEA

else:
# NoDiF
QLIER

Yes

No

SLIEA ALIE

1B

[




if SRt 53 %

I category = 'beer’

E if category == "food":

[ .
' print("tax: ', tax )
I

category =
'beer’

=

Yes NoO

tax =1.08 tax=1.1

— |

67




if SRt 53 %

else :
IBC # ZF1EFF2HENO

FF1

2

QLIBA UBEES

QLIEC

ROITIVUYID
EXHTHOK!

68




if SRt 53 %

g [
0p)
™D

QLIBA  # Z{F1H Yes

FF1

2

QUIBB # ZZ{F1H'No, 4210 Yes

QLIEA

QLIEB

QLIEC

IBC # FF1E65R5F27

69




fERR RIREA




fERD RIS 4

2% passenger ([CEEDX %= I

= e passenger =

passenger (C adult D\ERE /T @
EE(CIE EE pay (C 1707248 A U,

Yes No
%“J’x91‘d) =3 P = § lg\;& pay (C pay = 170 pay = 80

80ZAAT D
— |

Z(C pay DIEZHNT D

71




I:I'b\ FFﬁ EE 4

passenger = ‘adult’ |

passenger =

If passenger == ‘adult’; | = adur

pay = 170 @

else: Yes No

pay — 80 pay = 170 pay = 80

print(‘pay: *, pay) |




JZX b list& 2711




DX bk list& 270

coins =11, 5, 10, 50, 100, 500]

JZ NE(F, EBOEE 1 DICEEHTERY B/2HD
HD

UXBDEREF OV [, | XUIDTERY




DX bk list& 270

coins =11, 5, 10, 50, 100, 500]
print(coins) # J XA b= CH7D

COINS

10

50

100

500

4

5




DX bk list& 270

coins =11, 5, 10, 50, 100, 500]
print(coins[0]) #0&d (1] Z=H77

U A MEIERIDS 0

EHRD

10 | 50 | 100 | 500

coins| 1 5
0 1

2 3 4 5




DX bk list& 270

coins =11, 5, 10, 50, 100, 500]
print(coins[0:2]) #0LL_E2FKm

ATAARAENDTEHAETERZR D eI B RIEE
coins| 1 5 10 | 50 | 100 | 500
0 1 2 3 4 5




DX bk list& 270

coins =11, 5, 10, 50, 100, 500]
print(coins[3:]) #3LA 9T

ATAARAENDTEHAETERZR D eI B RIEE

coins| 1 5 10 | 50 | 100 | 500
0 1 2 3 4 5




DX bk list& 270

coins =11, 5, 10, 50, 100, 500]

print(coins[:4]) #0543k
254 R EWND T5E CEHEER S fZH DB

coins| 1 5 10 50 | 100 | 500
0 1 2 3 4 5




DX bk list& 270

currency = ['USD’, 'EUR’, "JPY"]

X NI FI &g g D ES(CE ” Fleld " TED

YR BRAET (& UAPMRIANTOIEZ LS

UX ME[EEREDOHS] T DK UEWMEDH = 7]

80




DX bk list& 270

bills = [1000, 5000, 100001
bills[0] = 2000 #0&FEHDIEZZE
print(bills) #J A baE=CH
bills 5000 | 10000

0 1 2




DX bk list& 270

bills = [1000, 5000, 10000]
bills.append(2000) #=KE(CHEA
print(bills) #J A baE=CH

bills

1000

5000

10000 | 2000

0

1

2 3




DX bk list& 270

bills = [1000, 5000, 10000]
bills.insert(1,2000) #3igE L CiaA

print(bills) #J A baE=CH

bills | 1000 | 2000 | 5000 | 10000
0 1 2 3




DX bk list& 270

bills = [1000, 2000, 5000, 10000]
bills.remove(2000) #1&E L CHIFR

print(bills) #J A baE=CH

bills | 1000 | 2000 | 5000 10000
0 1 2 3




DX bk list& 270

bills = [1000, 2000, 5000, 10000]
bills.remove(2000) #1&E L CHIFR

print(bills) #J A baE=CH

bills | 1000 | 5000 | 10000
0 1 2




DX bk list& 270

R MNCETR
bills = [1000, 2000, 5000, 10000]
xbiIIs.remove(SOOOO) #1) A MIIRUN

bills

- U7 WL VB DX Value Error

1000

2000

5000

10000

0

1

2

3




DX bk list& 270

bills = [1000, 2000, 5000, 10000]
del bills[1] #1&EBE®D2000% H|Fx

print(bills) #J A baE=CH

bills | 1000 | 5000 | 10000
0 1 2




fEseRRE 5




FERDRIRE 5

) Z b4 week (CEATFDOIEHZERTE U,

XA BD—E%Z print THAITD
week| Sun | Mon | Tue |Wed | Thu | Fri | Sat
0 1 2 3 4 5 6




FERDRIRE 5

week = [ ‘Sun’, '‘Mon’, "Tue’ , "Wed’

"Thu’ , 'Fri” , 'Sat’ |
print(week)

X A ZXDOEGRT2ITICOHhNTLNET, 1T TABDLTLSEE0)

90




e RIS 6




RO RIRE 6

) X b4 week DFEEEIC [everyl ZIiENNU T,
[Tuel [Wedl [Thul %Z print 117 THAS

week [every| Sun [Mon Fri | Sat

0 1 2 3 4 5 6 /




RO RIRE 6

week = ['Sun’,'Mon’,'Tue’,"Wed’', ' Thu','Fri’,'Sat'|

week.insert(0, ‘every’)

print(week[3:6]) #3Ll Lk 6KiE

week

every

Sun

Mon Wed Fri

0

1

Sat

2 3 4 5 6

93




DX bk list& 270

age = | 3,2 6,1,7 4]

sort ( UAXAPMDERZODEDZANERD




DX bk list& 270

kids.sort(reverse=True)
print(kids

1 kids = [3,2,6,1,7,4]

2 print(kids) [

3 kids.sort() Kids| 716]4]3]2|1
4 print(kids) Pt
5

6




DX bk list& 270

(1, 5, 10, 50, 100, 500)

coins=1,5, 10, 50, 100, 500
STV, 1EREUCEREZEETIENTER
STILD () FEREITBCEETES

COINS




DX bk list& 270

AU Type Error  cmancu\35aE97)L

coins =|(1, 5, 10, 50, 100, 500)
3

coins[0] =
ST 1ERELLEREEEITZENTER




while #& V) 1R L




while #& ViR L

While:
—itg DI UALIE

EDIRUMEZ/TUV\Z0\ E S (Cwhiled

o)

1 CED




while #& YR L
1 =0
While:

. print (1)
=14+ 1

fEDIR Uz U\LE




while #& ViR L

1 i -0 Print outp
2 while i < 3: ?
3 print(1) y

4 1 =1 + 1




while #& ViR L

1
-

while|i < 3]

. print (1)

H

2 D LTz UL




while #& ViR L

1 i = @ Print output (dre
2 while 1 < 3:
3 print (i)

CCoOoOoOoO




while # V) iR

11 =0
' while[ True]:
'<—>.pr|nt ( | )
In‘|
:4—» break
=1+ 1
print("FIN")

L




forf& YR L




for #&Y) 1R L

for ZE8 in[17°5 O

—ife NIR bQJE

DR UM =T\ e E = (CforkfE

(1775 1IMDEITITEITUTZWVWEE)

195




for #& V)R L

7\
for su in ;

—print (su)

e DR U7z UL

/

YERME su=0
4 su<3 «

N
=71

/

e /

:

-




for YR L

1 for su in range(3):

2 print(su) Print output
0
1

2




for #& V)R L

VR
for su infrange(1,3)|:

—print (su)

i DR LTz W)L

/

YERE su=1

ks Su<3<§

N
V=71

/

v/

-




for #g V)R L

1 for su in range(1,3):
2 print(su) Drint

1
2




for #& V)R L TN

7 IL—71
for su injrange(1,6,2)|: ;{fﬁﬁjﬂzg

—print (su) / H ) /
@ DR LIzl IR




for #& V)R L

1 for su in range(1,6,2):

2 print(su) Print output

1
3
O




for #& V)R L

.
for yen in|coins|:

—print (yen,'F")

fEDIR U= U\ULIE

coins =[1, 5, 10, 50, 100, 500}

Y 2~ #HERML

JL—71

=y

H




for #& V)R L

1 coins = [1,5,10,50,100,500]
2 for yen in coins:
3 print(yen, 'H")

1
o H




fERDEIRE 7

2B 10FX TR T =2 NI D

JZiz U, if (5R4F) ZERBBIIC FI S
-




fERDEIRE 7

# 2511 KmFE CTOREI2T DIEST
for su in range(2, 11, 2):

print(su)




fEFCRIRE 8

IS 10X TORBETIT 2T D

ez, if (5RF) Z2fERBUT 1~10FTD
HMEOA BEOEESTITHANTS JO0U5 A
ZVERN T D&




fEFCRIRE 8

# 1N'511KiEEk COR19 DIEPY
for su in range(1, 11, 1):
If (su % 2) ==

print(su)




I:I'b\ FFﬁ iEE 9

1M599F THEIMA. 7 TEIDINDEX
(TN IS

JZIZU. FIHTERZEEUE su D& U,

e DIRUIE while ZERUT {ERL I D&




fERDRIRE O

su =1
while su <= 99:
if su% 7 == 0:
print(su)

suUu=su-+1
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