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1.1 BEREENE

ERRMIEIERES, PythonfFEMMMER], FILEJLSRTEELEL. REBNBRFXEAOFHEANEEMPythonf A, FHHEAHPythonff) L35,

1.1.1 Python 21 Python 3

4, BHEANARFEFIPythonhfi4s: Python 2T HIPython 3. SMREE S HMMEEN B ST EARMMEHTAN KR, PythonfIFFREL —EB I TEEMBRUIIIGE. KREHK
BERIMRZL AT, RIVFRRAR, ERRNRAERENZPython3, 47 Lff fHPython 244 5 ML AT RE TR EFHIZELT . EAH, K i Python 2F1Python 3/ B X
ZEH, XFETRIRZEN R PythonkR 4%, #RBE #5455 P (35 B 2245

WRRMRARE T XA, HEHPython3; MRKH %% Python, #%%Python3; MR N 2% T Python2, WMATEBEMAERREMRID, HIERRRIALKE Python 3H5F,
B A3 AR gk e A5 P SR BT AT PythonfiR A T

1.1.2  B4TPythonfUHE A B
PythonE # T —MELSE M h BT MRS, IR B R FHIEAT 8/ B i 22 RIZAT PythonfRAD H B o
A F5 K5 LA F 77 A HLARAD A B

@ >>> print ("Hello Python interpreter!™)
Hello Python interpreter!

IR AR RN BEZRANZ IR R ERRPATHRGE . KBRS EOREIERMSLK/NER, REBERERPPITEN, HAKRSHEREHRXHERS HKRE . R, &K
HEREREAM S, FELEPythonKIH&ERPIT — RIMMRIL A B . REREERFEE=ARES (MOFR) , MERERHRE LIRSS, FEKER N 7EPythonff B 2%
9 SRR .

1.1.3 Hello Worldf2 #

KHLR, wEFBIANEM—TIFESH, WREEEAERRS —MERRE LERHEE Helo world MR, AR RIFIE.

Z A FPythonk 4w 5 X FiHello Worldf2 /R F— 47405

print ("Hello world!"™)

MR BAR S, MAERLAE: WREREERNRA LIERBET, RS KEMPythonfE FHK Wk, BERANAMAERENRATREXFNER.

1.2 EARBRERA T EEPythonSi F23 35

Python —FE-F S MMBIE S, KBIRECRGBITENE TENRERKD. EHTH LK T PythonI AT ENL L, #EEBEIT RS KEMAPythonfE . AT, FER R
ERG, Z$Pythonifi 7 IEFFEMMMIZR -



X —TH, ARE S I 7E B T R 4 T 22 PythonfiZ 1T Hello Worldf2 /P . IR E SR B H O RKR B LK T Python, WREAE, MEFEE; ETR, REERE ML
M A GiE a8, FIH— A% KPython3 fF—hello_world.py. )&, ¥RKiE1THelo WorldB2/F, FHERR&FiikME. A RN BINIESFERMAERA T ERIX TS, ihIRERE
B XIVIEE K IF HIPythonZm R ER 5 .

1.2.1 7ELinux®R %i # #& 8 Pythons F2 35 55

Linx R 4R AT R, FIAE RSB Linndt EHLS, HERINZ3 T Python. Ji 54 LinuxBI NINA, RIEAT R (6 IX T RAHRITRAE, MIIBBRIRXHEMg. £T
b, BEXMAZDRE, RILFAHZEFARE, BLEARBRRE.

1. % 7 Pythonfik 4

FEARI R A B AT B FIAR 7 Terminal CRISRAREEF IR Ubunty, FI4%Cl+ At +T) , $THF—ANEIRE . ABER BT ZET Python, 7ML python GEER, HPHpRNE
B o HHERUTEIXE, ST ZREMPythonki A BIFI>>> B—MERFF, LREESHAPythondr &

$ python

Python 2.7.6 (default, Mar 22 2014, 22:59:38)

[GCC 4.8.2] on linux2

Type "help", "copyright", "credits" or "license" for more information.
>>>

bR, AT EALBRIA K Pythonki A Ay Python 2.7.6. F B Lik4ith)E, GnREIR W PythondfiR B B 5% O, W Crl + DT fir &exit () o
ERBERARBRET Python 3, WIRERBIREABIRA . BAER, WRH BRI AAPython 2.7, #HERMITfr4python3

$ python3

Python 3.5.0 (default, Sep 17 2015, 13:05:18)

[GCC 4.8.4] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>>

bR R, RS L T Python3, BIARAT BAERX A RA P HAER — A ERXRMEHRT, HEABPRGSpython MBHNpython3 o REHLinxRAHIKINE
% 7 Python, {EHHNRARE) Linux R L5 A R0 H+4 JRH B % Pythonsl A 224 T Python 2, TI#RZE %4 Python 3, 155 LI KA.

2. BRAKGES

Geanye — KRB M A G ER: ©HTZE; ILERBEZSTILFRANERF (MERBELLHRRET) ; FATRANBERE RS, URHAEEE ELREDFET
ARG, iLIREESE IR L. WRBAAT Hfb—3ChgE %, BRBIBRMEMGeany, BRIEIRE 785 HIE B AXHE

FERZHUnx R L, AT —A 525 AT D22 Geany:

$ sudo apt-get install geany

MBS ER, 182 [httpy/geany.org/Download/ThirdPartyPackages/ i8] .

3. 217 Hello Worldf2 &

HREE—NEF, TERENGeany. F, AEEH (Super) 8 (BFRWindows#) , FHERLAH M EGeany. HBGeany/d, WEHLAEFIE; BRHIERIEFEHET E, U
Bl AMRET R, BTR, QE—AFTEEEE RSO, A4 Apython work (ZEXXH&RXER4 T, RIFERNEFR, HER TRARBRTK, FRAXE
PythonR A& B 495€) - BIF|Geany, ¥EIHESEHFile P Save As, ¥ 2481 ) 25 PythonsC 4 R 77 B S Fpython work, FH44 Hy % Hhello_world.py. ¥ &4 pyttiifGeany, XH-EAEH
RPythonf2 ¥ ; BB Geany B M AIZATZIZT, FFLAA 20905 R H o RS

REFCME, FEHPRANTE—TRE:

print ("Hello Python world!")

WRRH R AL T ZAPythonkii A, BN Geanyt 7B E, MHMEHIEFMBIMRA. Jytk, AEHFEHEBuld (A P Set Buld Commands (BEAERAS) ; REFIXT
Conpile (4i¥%) MExecute (HAT) , EMFLHE -4 BRAERT, XFHE A MHL#Rpython, EikGeanyfffir&python3 , WHMARRM KR

IRAELIRRE P RBIITH@python3 , HEXGMFMSMPITHS, ikGeany FPython SFRERS . J9ik, K iy B S0R T HIXAE:

python3 -m py compile "$f"

PRBG S A% BT AR BoR KRR XA @4, RREEMRDNSEHTEEMER.
H AT iy BT T KA :

python3 "&f"

R, SRHREEMANERTEERFAR. B1-185 T Z A 7EGeany At BiX L fir &


http://geany.org/Download/ThirdPartyPackages/

Set Build Commands

# Label Command Working directory ~ Reset
Python commands - )
% [ compile J |python3 -m py_compile "%f" | |

|
2'I I|. || _|I

|

|

3| | |: /|
Error regular expression: |

Independent commands

1| Make | |_make I

2. | Make Custom Target | [make |

4. /| ||

|
|
3. Make Object | [make %e.0 | | |
|
|

Error regular expression: |
Note: Iltem 2 opens a dialog and appends the response to the command.

Execute commands ) ) ;
1. Execute | [python3 "sF" || |

=
2 il I || &

%d, %e, %f, %p are substituted in command and directory fields, see manual for details.

| Cancel || O

=

BE1-1 7£ Linux & & Geany, {34 F Python3
PIERIBITREFhello world.py. Ak, W% #ABuild » Execute. ¥ifiExecuteBFR (FIAMKR) BIEFS. KW#H—AMLREFD, HPAESWTHEH:

Hello Python world!

(program exited with code: 0)
Press return to continue

WREEFIXEREE, HRERBARNENFRH. FREARFprint NEFBRET? BARBKT 51 S8RES? ®BESTHEENERER ™K, RBEREH™KYETIE
2%, e, mRREHER, INMEFUARIERRLZT, H2H1.3%.

4. 7£ 235 & 7 B 1T Pythonf{ A5

PRAT LT FF — A4 & D AT @ @python Bipython3 , BEWRIBTPythonfii%H B . M APythonk AR, FREUIXFEMOE . THEHBUOXFEHE, LN E P AT ARG
17

>>> print ("Hello Python interpreter!")
Hello Python interpreter!
>>>

R BT R ML E O, BIRT, ERMPyhonfBES, WHCul+ DEMITAdexit ()
1.2.2  FEOS XFR % # 2 PythonZs 2 3 3%

KZHOS XALHIINZE T Python. B 228 T Python/s, R0E 328 — A CAGES, HHELRE ERLR.
1R R E %3 T Python

TE 314 3 Applications/Utilities ™, ¥ Terminal, T H— AL O /RAT A% Command + 448, H#iAterninal FHIEEZE, AWE RS %% T Python, FHIITHLpython
GER, HPWMpRIAEH) o WHERLT FTHXE, BT ZEKPythoniikiAd; BFMR>>> B—MERRF, LIREEBHAPythonfir & .

$ python

Python 2.7.5 (default, Mar 9 2014, 22:15:05)

[GCC 4.2.1 Compatible Apple LLVM 5.0 (clang-500.0.68)] on darwin

Type "help", "copyright", "credits", or "license" for more information.
>>>

RS, S EHLIR G B Pythoni A Python 2.7.5. BB L ibHIH A1 EE H PythonfiE I B A 1, WTHCl+ DEBUT Ardexit () .
BRERAR TR T Python3, W RIIFALpythons . ATHELHBL—ZHHRME, (BUITH I RA 25 T Python 3, MR SBMAT M S, WRIEIRE R S BEAEH
fFfrdpythons , MM FARMPARSpython , FEBBRNGSpythons . WET A HFH 4 B FRH R 808 %%Python, & H 224 T Python 2, Tk X224
Python3, HZHEMFEA.

2. 7 &% £ 1 HIE 4T Pythonf 7

FRAT LTI — MR T @5 4 python Blpython3 , AERIEATPyhonfUIH B KZPyhonliAR, (RELKREMGE. TEMUGKREM, (15L& A T RE
7

>>> print ("Hello Python interpreter!")
Hello Python interpreter!
>>>

HEKEZITDA LML E O T, HET, BEXAPythonBREE, WHCtl+ DEMATH®exit () o
3. ERNAHER



Sublime Text/& — 3K B IS A S48 : ©EOS Xh 5 T 228 iR HEBITIFHERF (MAEFELLR) ; FATANFERERRN, URHEABIEE ENRE
Sublime Text& [ Y i) 43 & 15 BT, LRBEBBMIBERERS . RBAMA T Hith— L3RG ES, (EIRIBIE VR Sublime Text, BRAEIRE 784 B HE A XL

Z T #Sublime TextZ 327, 7 jj Ihttp/sublimetext.com/3 , HdiDownload##, FHFEIROS X% /F. Sublime Text) VF I HKAEIEH RiE, IRA AR RERAXRmER, EHNRR
BEREHFBKMEH, BRRMEFIIE. TREERFE, T8, ¥ Sublime TextBI#r1EE] Applications LA % »

4. Bt & Sublime Textf$ 3 F Python 3

SRR R B PythonZe i £ E I B A IR A7 @ A Rpython , B 7% Z A ESublime Text, ibEMIERIRAKH 4 HT7 EERIEHKPythonifi 4. EIRBEPythonfRE A B BRAZ, HIT
W4

$ type -a python3
python3 is /usr/local/bin/python3

BLE, JE3hSublime Text, Fi%&FF3 H Tools P Build System » New Build System, XK 3T H — MR E . MBEFHFENE, BRANTRE:

{
"emd": ["/usr/local/bin/python3", "-u", "sfile"],
}

XD ik Sublime Textf F fir&py thon3 RIEAT ARTITFFHISCH. EHRA P BB AREN —SEHA G type -a python3 RBMBE. HXNMREXHHGER
Python3.sublime-build, F HARFEBIBRIN B R—ARi% #%:3€ #. Saveltf Sublime TextfT IT 1 H .

5. 3247 Hello World#2 5
NRBE MR, FE)G3)Sublime Text. ik, AJITFF M Applications, F W7 B 4% Sublime Text; 7] #%Command + ZS#45, F7E 38 H #0318 EHE H A sublime texto

Bl — AT AT E KSCHES, FHHEH A4 Apython work (FEXXHAMEREH, RiFFRANSFE, HEHATRILRERTHE, HAXEPythonkRAMMEAE) « £
Sublime Text, #%FEHFile » Save As, #2411 ) 2= Python3C 4R 77 B U1 Fepython work, F4#% Hifiy 4 Mhello world.py. 3™ &4 .py#s I Sublime Text, X% [ 2 Pythonf2F; B
ik Sublime TextAlE WTEAT 2T, FELAH A R H P RRID.

RAEECHE, RPN TE—TRB:

print ("Hello Python world!")

WMRERKPRBIBITHLpython , MATEFEEHTooks P Buldsii%Cul+ BRETEF . WRRI Sublime Texti#t 17 TR E, #HMEHAKNM SR Rpython , HEFEEKHTooks M
Build System, i3 Python 3. XKL Python 38t B Ny ERINAE A HIPythonhi A< ; BL/S, #RERFIEFESEH Tools P BuildZi#% Commandt BRIZITEF T .

Sublime Text& FRE K BB — ML BER, HPETMTHS:

Hello Python world!
[Finished in 0.1s]

WREEFIXERE L, HRERAANGNFRE. FREARFprint NEFBRET? BARBRKT 51 S8IES? WBESHEENERER ™R, RBREHE™KETE
B, e, mRAREHER, INMEFUARERRLZT, HSH1.3%.

1.2.3 7 Windows & 4 H # & PythonZ 2 3F 3%
Windows & 45 £ £FBR N 2235 T Python, BMLIRATAE R E FEIRBE, B FRIFRE A UAKBEES.
1. %% Python

B, RBERKNAZRBLET Python, Ak, ETFHSERPHA command HEEIE LTI — M E H; ARBATRAEShifsE 4 R, BEFErATAaSEn”. £4
Ui & A A pythondF B s R ML T PythondonfF (>>> ), BRMBIIRII R A4S T Pythone T, IRUATRELE B — 4 RHE, fHiipython BRRKIRAIK @S

IR, MFETFRWindows PythonZ 36 F2 /. 9k, 1V dhttps/python.org/downloads/ - #R#F BIF N4, 435I F T #Python 3M1Python 2. 8k A -F T #Python 3fy %
H, ZXSMBERNRAEH TRERNZEEF. TREEEFE, BITE. BHLEHRIEHEAID Pythonto PATH (B 1-2517R) » RikREEEERMMIE RS,

 Python 3.5.0 (32-bit) Setup S X

Install Python 3.5.0 (32-bit)

Select Install Now to install Python with default settings, or choose Customize to
enable or disable features.

@ Install Now
27

C\Users\matthese\AppData\Local\Programs\Python'Python33-32

Includes IDLE, pip and documentation
Creates shortcuts and file associations

—» Customize installation
Choose location and features

python

for [ Install launcher for all users (recommended)

WiﬂdOWS [ Add Python 3.5 to PATH o

12 HafRi% # 5 3% HE Add Python to PATH


http://sublimetext.com/3
http://python.org/downloads/

2. J3 3 Python#% 3 £ 1%

BUEEERR, LHABELRRIETIBTPython, WX AHESHRETIE. THF - AHSEA, FERDPRTHSpython o MBHIT PythonfRFF (>>>) , BBH
Windows 2 T 4k Rl 2 %5 I Pythonfi 4 »

C:\> python

Python 3.5.0 (v3.5.0:374£501£4567, Sep 13 2015, 22:15:05) [MSC v.1900 32 bit
(Intel)] on win32

Type "help", "copyright", "credits" or "license" for more information.

>>>

IORRIKAE, BT DA B EEBE R T — 4 —— E 4R & 1 B 47 Python”™
SR, 6 H AT RER AL T TR AE

C:\> python
'python' is not recognized as an internal or external command, operable
program or batch file.

TEXFES T, AREE6 A ¥ Windows i 2 2 /R R 2242 iU Pythonh A . fir&python BHAFMIECH, B IIETEWindowsFVREE R P ITHFCE, 1EH P B 4T I LUPythontT 3k
BSOS, FREISCfrpython. BlEN, ERITHENF, H—A& APython3SHI I, FoE —4N4 Apythonff SCH, B kS #Fpythonf) B 42 9 C\Python3S\python,  #1 SR #8A EiX
AN, TEFE Windows T V5 & BE 88 B4 RAE T4 A python, XK LR EEMEMEH IR B A Spython ERATIFMEME.

RN ACHERSpython KBER, MAELRE O PMAZBEHTIR. ik, TH - @FLER, FEAREE X EBEE:

C:\> C:\Python35\python

Python 3.5.0 (v3.5.0:374£501£4567, Sep 13 2015, 22:15:05) [MSC v.1900 32 bit
(Intel)] on win32

Type "help", "copyright", "credits" or "license" for more information.

>>>

WMRFAT, HUHAIREEEE Y 1 Python T o
3. 7E 28 5 & 1% 1 2 47 Python
TEPythonsx 1E AT T 64, FEHHINE 2 T i th “Hello Python world!”.

>>> print ("Hello Python world!")
Hello Python world!
>>>

Y EBITPythonf G BU, BT FF — A& & D B 3 PythonZ B &1 . BERMIIZAH S, WHCul+Z, BEEERE, BuHTHPexit () .
4 BERAAHER

GeanyR — KR B M A RER: EH T 2%, ILRRBEESTILTFRANERF (MEFBLLER) ; FATRAMRERERMUG, DRBRDIEE, 45T 0 H@7RE,
EPRAE S ST R . MERBAA T Hofh— LSO A4 B 8%, ERIBRVE DR Geany, BRIEARA 785 KB B R IXFEAL o

E T Windows GeanyZ 35527, Wi M http/geany.org/ , HdiDownload T ffIReleases, 3| %3 F geany-1.25_setup.exeBBMIS M. THRZERFE, BITEHFBEZHERRA
wE.

AGMEE N, BEBNGeany. A, WAL (Super) # (EFFWindows#) , HERLAFERGeany. HLEB|Geany/s, WiLLUESIE; FRHIERIMEFZBREE L, B
BlE—MRET R ETR, QIE—ANATEERERSCHR, HgHAa 4 python work (FEXXHAFICHERL S, RIFEHNESFER, HEHATRULRRREE, BAXR
PythonR A @ A 2405%E) o EB|Geany, FFIEHFile » Save As, Kb 21 ) 2= Python LA RFE BI S Fepython work, ¥ A5 4 Khello_world.py. ¥ /&4 pyt V¥Geany, XHFELE K
RPythonf2ff; ik ik Geany B W FTBAT ZARSF, FF UAA 28 B 77 R H F A EARS .

RAEECHE, FEHPRANTE—TRB:

print ("Hello Python world!")

WMRBBEREFWITHLpython , MEFLEGeany, FEILRAT BT —#4, BN ST Helo WorldB #8401 58 3 Pythonf@ B 28 i M Ji i E B8 42, 0
C:\Python35\python, &% T~ T ) 5 B3 XF Geanyi#t 47 AL B .

5. i & Geany

Eit B Geany, 1H1%EFEKHBuild » Set Build Commands; R¥F B30 F ConpileflExecute, ‘BEA1FAEHE —M4. BRIMBRT, HiFGIMPITHLHIF LERpython , {HGeany
A& fr&python FEERGIM AT, BRUHAR TR LRI A A INIRTE 4o 43 o 4 F O B 4%

ik, EHFGSMPATaHSF, MEdrSpython FIEERIRSH AR, FHdiFar & RRUT THEIXF:

C:\Python35\python -m py compile "$f"

ERNRAT, BETRMATH, BFFLHREENRDEE5XER RN —5.
AT iy & RLRALT T

C:\Python35\python "%f"



http://geany.org/

R, MEHTHON, FUHREBEMRIESZXERRH—. BI1-3875 T ZNA7EGeanyh it Bix tefir 4.

4! Set Build Commands X
# Label Command Working directory Reset
Python commands
i Compile C:/Python35/python -m py_¢ &
2 &
3. Lint pep8 --max-line-length=80 * &
Error regular expression: | (.+):([0-9]+):([0-9]+) &
Independent commands B
1. Make make &
2. . Make Custom Target... |make &
3. Make Object make %e.0 &
a. &
Error regular expression: &
Note: item 2 opens a dialog and appends the response to the command.
Execute commands
1 Execute :/Python3%python “%f" &
“a a
%d, %e, %f, %p, %l are substituted in command and directory fields, see manual for details.
Cancel 0K

1-3 7€ Windows™ K B Geany, {# 3§ F Python 3
Efh i Bix iy &), HRHOKIE4.
6. 3217 Hello Worldf2 ¥

PUAE BL % RE 0 BB TR F T - 18181778 Fhello_world.py; J9itk, FIEFESEHBuld P Exccute. BiiExecuteiz (FAMY%E) SUFs. BMH—MORED, KPS0 TH
H:

Hello Python world!

(program exited with code: 0)
Press return to continue

WMRBEFEIXFENRE, HRERMANENZRF. REFAEKerint HEFBARET? BARBIK T 5 5835 ? REESMHEERERIEFE ™K, RERES HEETIE
%, e, WRARBHMER, INMEFEARRERMET, ESHT %,
1.3 fRIR A
WIRVRIZRITE RS B, NiZAR RIS R HEREE . BN RRIBEALIEBITERFhelo worldpy, A2 T JLAMBERT R
o RFFE™ENEIRN, Python¥ & Rtraceback. Python&AT40HF 5830, R H AR 8. trackback ™l fE SRR R, iLRMERH A HELILEF EEET.

o BEIFEN, SARBE—2)L, BER. BT, EHET, BEEFEE, IERL-AES. SIS FRNEEES AL, #HTRSEFEFLEERLZT. EEREEER
BHXKAE, BREWRTHENTIE, FEERETRLHER.

o HEMIER. REFATFEE—IAMREGEENR, EHR 3 rhelo_world. pyMH BRI B ¥ G5 T th ¥ & & Bk .

o AEBIAAEMRETHEN BRI B AR KD REM W, M. RTRBRE T~/ TR ARG EE .

o T HEPythonft AFEIL . UIRAXREHIARIER, " AR RIFEMRINRBIA L dh kA A8 A Python.

o AREMZIEYIEMN LHEAT LIRF], Mk Hhitpss/www.nostarch.com/pythoncrash-course/ » R B, FELIR BV EAIE.

o BN LEFRFB, MRCROTREBALTIR, WMRIEBERIRFG, FRATUARTAEIX LT, 3 RAE I R THI I B 10 R N SRR R T R

AERLEXXATRERFENEFR. FNMEFRABBILHE, TRASHETFRBLFEHEPRERMTERSL. REREMBEAREMHE 4. SR THBETERILER,
BARFTREE NGEBHRIR. IEWAT S FIRHEK, Pythontt X M412# JE# A

IR EHLE R IZ 1T Python, MRRER T Wk, HAEIMET RFEIE. BHH AT RS A EE, EREMIRERAERR. GBS Thelo worldpy/a, #RELAT LTS
PythonT , TIHMBELESEER B, BESAMR.

1.4 MNA& 24T Python R fF

RS RS B B SRR B SR HIEAT, EHNG, WNARSTRFRGE. fil, KR EEE TR NERF.

FEEAT 2235 7 Pythonf) 3 45 E 4R AT BUKAEML, RTSRRRAIEINFTHE AR R SCHRBRZE I H . 2 WOKRERL, 0 1R B4 30 P hello_world.py2 4 2 T ST #python work 3CHF3 .
1.4.1 #ELinuxf10S X& 4 M £ 55 32 17 Pythonf2 J7

FELnxAIOS XR &, MANIEITPythonf2 P (K177 AR . FELM WS, AEALHGScd (REWBHEF, change diectory) ZEXHREH M. Mdls (BHIFE) &
ZREL IR N ST P

HBITREFhello_world.py, E{THF—MHKLME D, FHHAT THEEIGS:

@ ~5 cd Desktop/python work/
@ ~/Desktop/python_work$ ls
hello world.py
© ~/Desktop/python work$ python hello world.py



https://www.nostarch.com/pythoncrash-course/

Hello Python world!

XEMFEH T 4 cd K Y1#H B304 Desktop/python work (@) . BETFK, HHAMSLs R INEXA I PR E I MFhelo worldpy (IO « BJE, FMHMSpython
hello world.py REATEANXH (N .

X AR 8, EizfTPythonf2fF, REMAHLpython (Hpython3 ) BIH],
1.4.2 7EWindows & 4 1 M\ 283512 1T PythonfE /7

ERLEAT, BEXFRAT SN, THEALHRGScd; BIHLIERPRFAIH, THEA®Sdir (RREFR, diectory) .
HIBFTREFhello_worldpy, HTF—AMHKLHRE D, HWAT FTEHIGS:

@ C:\> cd Desktop\python work

@ C:\Desktop\python work> dir
hello_world.py

© C:\Desktop\python work> python hello world.py
Hello Python world!

XEMEH T 4 cd K 1# 3304 K Desktop\python work (@) . TR, HAMSAir REFINXA I P EE T Hhelo worldpy (RO . BE, HHMLpython
hello world.py RETEXAMHE (A .

MREBA N RAATRE UMEA AR 4pychon , BT REREHREX L MBEE:

C:\$ cd Desktop\python work

C:\Desktop\python work$ dir

hello_world.py

C:\Desktop\python work$ C:\Python35\python hello world.py
Hello Python world!

REHRRFMAT UERNGRERIZT, EREFRETBLBERN, 795 NEFTREENERIET.
HFRA—R
AEGIMBIRRYER, (B AFE2Z T 464 B R AR P A8 — 25 22 20 R AR SRAR R 1 L
1-1 python.org : H%iPythonETT Chttp/python.org ) » FIRIRBNBIIEM. IR} PythontR#E, XAMBEXTRK UL EE .

12 AR « FTIFIRRIGUR A S fhhello_world.py, EARBSFEHII—MIAER, BETEMEF. BABREFIRERG? REEMEERIHIREED? /REEHM
—AIMAEREHRNBAHRG? FEFLANNEREFEHR?

IB3EFRHE . MPRFERZES, RITETFRHAENETFE? RRETFREIGE T WROPH B, SRR 2SN BT ENA; EELEN
BARMRIFR AL FARZIDRTRENHO I, IHESHTETFEHTEN, BTSHEN. WEHE RN R =MREQRNER.

1.5 /Mg

AR, KRBT M T Python, FHEH T RLAH %3 T Python. MRIELE T — MU AGE R, LAEPythonAS IS S TAE. RY¥: 3 T WT7E LG & 15 24T Pythonf A% A B,
FBITT E—ANREANLHMEF—helo_world.py. IREXBT T WATIE 23R E .

FET—8, R8I NA7EPythonfE fF o 2 M PR AL & .

B2E RENERHERE


http://python.org/

FERER, JR¥EITEPythonfE Fp o (A I B MR, R ZEIMAREREERIRES, DRNAERSF S ERXEEE.,

2.1 i&4Thello_world.pyh} & 4 i 15 I
i&4Thello_world.pyf, Pythond#R i T Lt 4W8? FHRRAB K —TF. Lhat, BEREBTHENERF, Pythonfiifit TEHBHELE.
hello_world.py

print ("Hello Python world!")

BAT LRARDRS, REEE B0 T i -

Hello Python world!

BAT 3 frhello_world.pyftt, R HK).pyth X & — M Pythonf2 /P, BRIk % 88 2% K 6 A Pythonf 8 28 SRIZATE . Pythonf#RESZHUENMERF, MEHTEMRAKE L. flm, FIH
Wprint i, BRESRIBESFHNEITHIRR, MASEBESHHNETLRMAA.

MEBRFH, MESKUESHTARNEFOARBS. G, CREprint B—NREHEHRE, FELERAESR; ©HIE Helo Python world /& PythonfRi5, F kI &
ARG, XFIERICAEERE , ERRIFRG SRFNRE H.

22 ZE

TR RTEhello_world pyH £ — ML B . FERXASUAETF LB M—TR, HxHEATRLETER, WTFHR:

message = "Hello Python world!"™
print (message)

BFXAMER, BELERNM. KRR, HihS5LETHR:

Hello Python world!

BAVBIMT — ML Anessage MRE . BAREMEMT — ML —SZEMRBRIGEE. EXE, 24 KEH304 Helo Python world!”.

BN RSB Pythonf@ B BEMEL T/E. M TR, ¥ A Hello Python world” 5 Bnessage REER; MAEE2/TRIGH, B¥E5LBnessage KEEHIMET
ENFIB%E.

THERSE— ST RXANMEF: Bikhelo_world.py, MHBITEN—KHE. Jk, #Ehello world py PN —A2E4T, BT HMATRIG:

message = "Hello Python world!"™
print (message)

message = "Hello Python Crash Course world!"
print (message)




PAEWMRBITEANMERF, KEBFHTHS:

Hello Python world!
Hello Python Crash Course world!

TR AT B S B RO, T Pythond I 24T RS B R AT .
221 ZEMMAMER
EPythonF (AR BT, By — BB MRIERT . SERIK NS 5 KR, TIiaEE B RR S RIS E R 5 M AEAR . 55050 TR BRI,
o TRAABAETE. JFN TR, TRATUFHR FRRITL, EREUEFTL, A, THERMEImessage 1, ERAEKEIALH]_message.
o BRATRAGEN, EAHEATUERIBLPHAT, Fiin, 284geeting messagefT{T, B4 4 greeting message R 31 K #4518,
o REHPythont i 3 MM B4 FIE 4, BIZE A PythontR & FI TR PR AR I, Worint (HZAMEAL .
o BRAMBFEXAE A, HI, nametind, student namebts nff, name_lengthtlength of persons_namefF .
o HA/NSFRBINKS TR0, B uiTa o A SRS T A0,
FORRFHERYL, BESL—ENRE, ERFERATHBN LI, BERRSHRFERES, FTEREIARS IR, BEREsTURE B NERY.
HE RENTE, SEANSKPyonEEL. ETELHEARSFRERARSSEUIE, HRAHEARSFHRMRBHER.
222 AR i 2 AR
BFRBLLE, TiAXSHEFRGRBLH . BARFNER R BL0E, EMITEAED TR RS R FTERE MK RLSEREIR, 32T nmHRe.
BATHE B S — B3 RER ORI, FRATEORED, SR DA E R EH SR ER 4 i mesage:

message = "Hello Python Crash Course reader!"
print (mesage)

TR, PythonffREas 4 v R T RE MU BRI h MU 7E . FRF TR RINHIB AT, RS &R Ht—Mraceback. traceback—%IT3R, il T RS 2RESTRMB,
FEH2MTEANT B, THRERN/NMLHRMHE T LBAR, PythonfRE#S12 4t K traceback:

Traceback (most recent call last):
(1) File "hello world.py", line 2, in <module>
(2] print (mesage)
@ NameError: name 'mesage' is not defined

fERERIRW, S frhello_world pyHISE2ATHEEMR (@) 5 BFIH TXTRG, BEFHHRIERDER () ; EBBEHTERANRMARKER (1) . £XE, #
BRRAT —ANBHER, HBHITHRE Eresage REX: PythonTIERHMRRGNRES . ZHERBEFBRERMERL: BAREARENELTACRE, BEARAA
LRANHERIER.

ERANRBIF, FE2ATHERZnessage FRE T F s, Pythonf@BRALHABEHEHRE, EERTELUHE . Flan, WRERDK S —ANH T HEmessage iR
R T mesage, 45 AR ?

mesage = "Hello Python Crash Course reader!"
print (mesage)

ERXMERT, BEHRIHMET:

Hello Python Crash Course reader!

HHEH—L5H, EAROCHERTIERH. FHit, QIREREANEGSREN, RERSEIEFRHTREERN .

REHEHRMARE, REERFOETEE T TR ARBXMERTERRKN FRHAETAE. RERFARRES. 2RFE, WU XA RIERE
Mo PRATRERBRXARIFER, EHET, ERNGREED, SFXARENEE,

HE EEBRNRERS, RERTARZRNERFPERTEN. WRREBABRGEINBATHE, FERER LR EE. mRIXAEBERATEEZRR
B, WEIMRAR. MRXREBEERKARNE, ES R RCIRERL.

HFRA A

WRRTENES, EHENEIN, $HEE—MIHER . RESNMERN, SR EPython B 4Z: FRNSFRMTRL, Wsimple message.pyFl
simple_messages.pyo

-1 RBHEE: W RHEFHAERS, ERHTHS R,
2 4MBME: KW KHEFMAZED, KHHTHHR: BHEZEREBSCI—FFHE, IRIETH Tk,

23 FFH

REHRRFHE SOPBEEFEM SR, REEAEIRMSEE B NEE. T, SERHTIRRERS. RIBNMANE - FMEBEXBRFHFE. FHEERAFLURE, B
B8 LUR 2N R i 77 SN AT




FRE RE—RFIFH. EPythond, MG SHEEHMEFRE, HPM3ISTURRF S, BAWURNSS, WTFHR:

"This is a string."
'This is also a string.'

ARG REE SR B A5 SRS

'T told my friend, "Python is my favorite language!™'
"The language 'Python' is named after Monty Python, not the snake."”
"One of Python's strengths is its diverse and supportive community."

THERE - LERFRFERTR.
231 EATEBERFRERRNE
T FREE, WRAT B S RRE 2 — RESH PR BN AN .. EE TERARE, IR

name.py

name = "ada lovelace"
print (name.title())

XA SR Aname.py, BEBITE. REE BT ML

Ada Lovelace

EXARGIH, NERFRE ada lovelace" FiER| T ZRname . fEprint () BAH, FHtitle () HRAERXNZEMNEE. H ¥k RPythonf] X H4E AT I HRAE .
fEname.title () ¥, name EHMAR (. ) ikPythonZEname PATHEtitle () WENBRIE. BNTREHARE —XES, XREEEYE HEIIMNGE SRR
HIfE. XFEBRAERESNRMN. Bficitle ) AREFVIMIGEE, BLEEHHESRER.

title () UEFRREHHTRERENEE, PHESEMEAKEFREEIRT. XREH, FBAREHTERLFUNER. BIl, RURFERFHEAda « ADA flada
MARA—NMEF, FHEMBMERAL

BEHAMIABEROR NS AT %, fll, BRFEFEECALRRETREHANE, 7R T XA

name = "Ada Lovelace"
print (name.upper () )
print (name.lower ())

XA T

ADA LOVELACE
ada lovelace

RN, TTiklower () REM. RERE, REZKERFRREERORDS, HETEEFRHREERANE, BEEEN. WEREERXEFEEN, BHAEEA
BREBIRNEITR.

232 B3 (BB &
FERZHRT, BHEESHFHE. G, KTREEEMEERERANZRD, SEDRELNEEEIIATEA—

first name = "ada"
last_name = "lovelace"
@ full name = first name + " " + last name

print (full_name)

PythofE IS (+) REFFEHE. EXNRBIT, RIVEA+ KEHfirst_name . FHMllast name, UBIRENGEL (O , HLERWT:

ada lovelace

B E TR OIS o BB, TERAFMAETRETRGEBRCEEENHE. FTHRE—MIT:

first name = "ada"
last_name = "lovelace"
full name = first name + " " + last name

@ print("Hello, " + full name.title() + "!")

EXE, —MBERAFRAFRERT24 (L@ , FEATHEItle () RBBAREREERHER. XA B R — 542 RIF I 8 R



Hello, Ada Lovelace!

PRET EABE A PHEE R AU B, RN R EME — R,

first name = "ada"
last_name = "lovelace"
full name = first name + " " + last_name
@ message = "Hello, " + full name.title() + "!"

@ print (message)

R th 2R B “Hello, Ada Lovelace!”, {EAIX%H BAFMET —MERT (L@ , XikB)Fiprint BARAEL (L) .
233 MAHRFRBATRFRBEMZA

ERET, BH ZREMIETOTR, WERK. HRGOBRATRE. FTEREERASEY, DEXESR.
BEFRFEPHMBIRR, TEAFRFEE ¢, NTRREHNOLFR:

>>> print ("Python")
Python
©® >>> print ("\tPython")
Python

BAEFREPRMBATR, THEAFFHAE D

>>> print ("Languages: \nPython\nC\nJavaScript")
Languages:

Python

C

JavaScript

EHAER — A4 8 P RIS H RN BATE . FAEE  \n\v" ikPythondtBI T —17, HET —ATIF KB —MIRAF. THKRBIER T 00T — A 847 705 8 R R I A7
i

>>> print ("Languages: \n\tPython\n\tC\n\tJavaScript")
Languages:

Python

c

JavaScript

FERE TR, RK B BN £ 5 LT RS R A SR 2 T4 B B 303 R AT R AR K O 2 B o
234 MEBRZEA

ERFF, BOMIEATRES ARR. WP KU, 'python' M'python ' BERJLFEAM AP, EXEFRE, SNMREMIRRKFRFE. PythonfEis K
Bl'python ' PHVMIEH, HFIARERERKN—BRIEREFERRZHEN.

FAREE, HARLERELBERANTRHEREHA. flW, —NEBEFXRER, ERFERMENEELR 4. BE-SAEBSHERT, SOMITEBTRSAR
. FrEfEPythontd, MERAFMAKEEFNZRNZEAHWMRKE.

PythonfE i 1k I F/F R IF LMK BEE RN EH. BERRFHEREEEETAH, WHEAIErstrip() »

0 >>> favorite language = 'python '
@ >>> favorite language
'python '
® >>> favorite language.rstrip()
'python'
@ >>> favorite language
'python '

FiEtEZ B favorite language FHNFRERBEBEZRNZA (WLO) . RIEL NS 1EF EPythomf] XN R EMER, EIERENTHE (L) . &
Brfavorite language WA ¥rstrip() H (@) , XNMEZRMTIHEMER T . A, XM R LR, BTFRERHFfavorite language MEN, KRR
XN FZRFE SMAR—#, KRSELL0TA (IO .

BARAMBREANFREPREH, LIS RIERSERFE RS,

>>> favorite language = 'python '

@ >>> favorite language = favorite language.rstrip()
>>> favorite language
'python'

AMBEEANFZREFNEL, FREFERENZAMNEG, BREREFRIEFERNZRD (MO . EHRET, LEFTECURENE, BEHEFRIIERNZES. XH
2 BB AT REBETR 384T BUR P SN SO T R A 2R A B R R

YRR AGIBR TR B Tk 5, SRAR BB PR R PRI E. Ak, TAMERTELIstrip () Mstrip() :

@ >>> favorite_language = ' python '
® >>> favorite language.rstrip()
' python'



© >>> favorite language.lstrip()
'python '

@ >>> favorite language.strip()
'python'

ARG, BATERGIRT —MFLNMRRHEZANTRE (MO  #HTR, RIOSHMBARE (R « FFk (O MFH (@) K. HAMEAXERERE
BEYTHRABERERE. EXREFS, XERREBERHEH TERER AR T EE.

235 MEATFRENBAEEGER

BHEHIR £ ANBRRER. BFPEEIREKPyhonfliDR, MEIBUREEIR. B, FARSSEENZFED, NRETHS, REIFBER. IRFAXR
FHPythonts 5 — N AF| ST Z A BMA—NFRE, ETRR T RSP APythonfAS, M3 KR

TEHER T EF M 85 SF0E] 5. &K %EFF R Aapostrophe.py, FBIEITE:

apostrophe.py

message = "One of Python's strengths is its diverse community."
print (message)

WSAL T XG5 208, [ BPythonff B 2% 58 5 IE B B AR IX A= 5 88 .

One of Python's strengths is its diverse community.

R, WRIRMERIES]S, Pythonts Toik IEH MM € 745 5 I 45 R AL -

message = 'One of Python's strengths is its diverse community.'
print (message)

TYRHEE 20 T -

File "apostrophe.py", line 1
message = 'One of Python's strengths is its diverse community.'
0

SyntaxError: invalid syntax

MEREHA S, HREEERE ARG SEE O  XMEHEEIR XY, ERERER, HPRELAERIEARIPyhonfiid. HIRIKRIRS ML, XEEH L
LK. 5314 FPythonf VAR, (RTTRES AR IBENEEMR. BEHREEETAARMIRER, HETREURLIFEE. ZETEERTRMERN, EFSAMZCRERNE

R WEEFR, SESRKIEER IR B RIGE R B R LIEA R . B BIPythonRIG LB FIBIAE R, BEH BT UPythonf UG KB G B Rmt, AT
RERBRE SUAF FF AR EE 5| S AN IL R K 1 0L o

2.3.6 Python 29 ffjprint i&H]
TEPython 291, print BHIIEEHE AR

>>> python2.7
>>> print "Hello Python 2.7 world!"
Hello Python 2.7 world!

ZEPython 27, TBBEITEHABBARSH. MEA L, Python3H Mprint £—EE, FKESURALS, HEPython2 print EAHUAEES, {HI47H5Python3H
AR, FHHB, 7EPython2RELH, Alprint HARAHES, HEFLE.

FHFR—R

ERTEHPEANEIN, #ES - MCLHER, B RTERNLHREM Frame casespyfI 0. WHEBR T HME, HKE—2)LERSHKRCREMEL.
23INHEAWEE: BAFRELER—AZEY, FEHZAFER—KHER. BRMEBMIEFFEE, n“Helo Erc, would you like to learn some Python today?”s
4 RBEFHRRDNG: B—PANLBEHE—NRES, BUNE. RENEFRHAREHTREFZINMAE.

2545 R—ARKRKBANRNAS, B2 AMELRMKZ SITE R, fibMRUT THXE (#3515 -

Albert Einstein once said, “A person who never made a mistake never tried anything new.”

26852 EHHI2S5, HELANNBLZFMEZEfanous _person #1, BHEEERWHE, HFEHEMELEnessage P, RFITEHRXEZHE.

2THBRALZPRZEA: FHE—IANE, FERFLNRBRHELE -~ BTAFH. FUELFERHFRFHEE \c" f"\n" E—RK.

TEIRAMAL, UBREIFKMEKRBEBHNEA. R, 23ERARBREHLstrip() « rstrip() Mstrip () STALGBTAE, HkLERITEIH R,

24 BT

ERES, ZHEABFRCTIRGS . FoRTLEEE. FHEWebRAREES. PythontRIBEHFHAEURRN T RG], ETRBMEARKREER, THRERES
Python & 30 T & BB AT«

2.4.1 EB¥
TEPython ', AIXFEEEHBATIN (+) W, (=) ]’ () B (/) BH.



>>> 2 + 3

>>> 3 - 2
>>> 2 * 3

>>> 3 /2
1.5

ELIHEET, PythonBEREZEHL R, PythonfE FIRIAN RS RARITIZH

>>> 3 *¥* 2
9

>>> 3 ** 3
27

>>> 10 ** 6
1000000

Pythoni® 32 FFIZHIRFF, FIRATER —MRIEXPEAZMHIZH . REF MERESREZBUZHIRT, EPythond& R4 € IRKFIITEH, WTFHR:

>>> 2 + 3%4

14

>>> (2 + 3) * 4
20

FEIX BTG, M EMPythonit ERERM AR, ENMAEAE BE LRI, AERENE EIITIR LB,
242 BE¥

Python¥ i /M UR B F AT KB« REBHBIESHMEH TRARE, BIRETRE-AEL: METHRERFREACE. SHHEESHAN LRI, UZEh
WEERE, BRAE DM RHRESAGE, BFRITAMREREK.

MRARRE E#, MRERBNBERERBITH. KATMAZERANRT, Python@# &S IRHIE 7 XA B e

>>> 0.1 + 0.1
0.2
>>> 0.2 + 0.2

EREERRE, SREEN/NAET R EH:

>>> 0.2 + 0.1
0.30000000000000004
>>> 3 * 0.1
0.30000000000000004

P E S MAEXMAE, BAATHLK. Python RAKBEI—MITX, URTTREMHMERER, AETHHENNERRHAFOTR, REFEERLTEE. RAETS,
Hi AR S ARE N HEI T R IS IIE P, RRE I TN A RN T e

243 AR str() BaLRER

HREFEFEAESPEHZENE. flu, MRRERAEBRE, WRSRSEUT FEMAE:
birthday.py

age = 23
message = "Happy " + age + "rd Birthday!"

print (message)

PRATREINA, RIS ATEN— 4 M8 4 HHUARIE: Happy 23rd birthday!. {BINRIRIBITXEMRIG, HRAEINIESIRER:

Traceback (most recent call last):
File "birthday.py", line 2, in <module>
message = "Happy " + age + "rd Birthday!"
@ TypeError: Can't convert 'int' object to str implicitly

XRE—ANRBGER , HOREPython Bk RHREFAE R . EXAREIT, PythonRIURER T —MEAEH (int) WERR, EENMEZWAHRIXME (LG . Pythonfl

i, RNMBRFRNRLLE2, MATRATA2N3. R BT S P E AR, FER MR RS EPythonf X M EH AT H. Ak, THEARSstr O
‘B ikPythont Ik F I B HF R A TR

age = 23
message = "Happy " + str(age) + "rd Birthday!"

print (message)




|
IXHE, Pythonifi M8 R ER BB 23BN TR R, HTELBBEH B ERTR2MN3. 2 ERAE)E, BESFHENHES, MALXIIRER:

Happy 23rd Birthday!

KEFUIEWT, EPython P BT MR E R, MBLRB TR, HREPyhonk BHARMZN 7 RS F LN T B R TR
2.4.4 Python 27 B ¥t
FEPython 261, 44 5 B BUAR B 45 B F 45 SRS A R D -

>>> python2.7
>>> 3/ 2
1

PythoniZ B4R A1, TIARLS. ZEPython 21, BEEREKGR A EBEIS, MM, FER, WHBERLRN, RMPHTATRNEIN, WK NS E
BEMER .

#EPython 2, FHEBEXMIEL, FUARESH —DREFOIFERE, KL R R

>>> 3/ 2
1
>>> 3.0 / 2

>>> 3.0 / 2.0
1.5

M Python 3#%Tfi F Python 2% A Python 2% T i Python 3R, IXFHERVEAT AH H LS AKR. HHBG S RN AR S EMBERKAREN, —eBERRXMREITA.
FHF XA

2-8HF8: mMEANKIER, TMNOREAME. Wik, FTENREEH, BLERBERTS. A fprint BARERER, FUHXEREIXAFSELR,
MR, WRRLZ S 4T RUT T HE AR

print (5 + 3)

W RIMUT, HPRITHREEHTS.
29 BERKHT: BERERNHETEEE-NZEY, BEAXMZEWRZZHEE, BHREEROHT, RERHXFHBITEHR.

25 HEH

EREZHREEE D, FHEHAR-BUREAKIIER. ABHERSNREF H# R Q& PythonfRS, EREERFERBR. BRBER, MSER PN, SRR K7 %k
BAT KRB R . ER RS HH B RESERF PHmEN.

251 MfTHmEHRE
fEPythontt, VEBERHS (4) 7. HS/FMABMIBPythonfBRER ZNE, 10T FiR:

comment.py

# KK A
print ("Hello Python people!")

Pythonf# R 24845 ZRESE 14T, RPATH2AT.

Hello Python people!

252 EREMHARBERE

B ERI 2 B KR R R RS A, DR . E£ITRBEME, RSB HETET mEE, EdBRNEE, FEEETRAEET. AR, REL
AT LB B SO ARk R AN K TR SR, BB SER, DIEN B RIE SRR REATER, THARENE.

ERATWRER RRSHMETFREME, ROASREEBER. 450, KEHRGHBREEREN, HEETRERA-FAFANZEZRT, WAREASEATR—NMIFR
THAR . IHERNOREFRSHENREPEEER, FLRBIF AREFIERERF P RNMREEE. EAHT, BERFRNIRZ —&, EREDRSHEN. FE
R

WRAHERBERSER, RAHAD, RSERBRITRN, EEZRTEZMERTR. WREREEEH, B SEBEREIMERT REATHEE. MRS k% B
ER, WRERNERERLEL. NIETT, AR GIERRE FERR R R TR,

HFER—R

2-10 B MER: EEEGSHHEANER, ESMEFFHELHN—4ER. WRBFARE, SERAHATERBK, MERRFSXEIT M LR K225 H
#, BRA—AERRERF 6.

2.6 PythonZ ##




HITIE B Perl £ ERAM SR K] BB S AL, R R 2 B B AP KA R PerlliiA . R, “fRRIEERIINES 24N BPerltt K BB 4. XA E—ERZAK
MEE, FARMESEFHREEEESRSHHERA RS AANRRZE. £IFRBEMIA, XMREERTUEZEN, ERFXELNRE, & TRIAREESFERBHR
BAEUA4EY: BT SADIIE R AR RE R B AR E AR, BERMESRRS, ERFERKEKIN

LRFENEF RBSRAT AR EMKE . Pythontt X i AR & 7E Tim Peters#E 5 ) “Python #7h . BEIRBIX LA 24 B L FPythonfUD 18 S RN, R BIEMRES P AT &
4import this . RENTHEEREA PythonZ #”, TR E5RESZHPHILFEN, LR AR EAINPythondi FREERERE,

>>> import this
The Zen of Python, by Tim Peters

Beautiful is better than ugly.

Pythonf2 f* R B 5 RIS LA BAERTI L. SMAERBEMRTER, B0 REF. RMRMERKBERIT BRI ROERE. BEE R Pythonf AR, FHMEAER
MEMRBE KRG, A—RUFRXHEASERBEERE: 9, RORSEELER! ”

Simple is better than complex.

WREFWMERITR, —DEE, —AER, BEITZEYR REEFELHBRTRIE, ZH, RESHRSEESR ALY, REMAEEEHXEABN BT S.

Complex is better than complicated.

PSLREARI, BIEAREEA MR RT R EXMELT, HLFERRRTT KRR RE.

Readability counts.

MERERNANE, HWELTSTER. FRONEYRERABN, —EERhXERGESH 5 HERE.

There should be one-- and preferably only one --obvious way to do it.

0 SRAL T 4 PythonfR 7 5 2 ok Al — AN A, ARATTRBEAIAR T R KRB . XHARUREL AR ZE, MRBIHR! MR, KEHE TR 6 % L7 SRR
BRI/ EE, (XN B S EERR. ERAURERNBEF. ERNEFT, &M RARETx At PythonfR 7 5 SR LA N 5 T HA# .

Now is better than never.

PRET LUK R AR R SR 2 3 PythonFI g AR I 43 B 2 A, (HIXAEARA AT B MR R FNEAESHTERITRNRG: LR ETT ARG, BoE Lot —Piut, &2
T EmEHARE.

BREANT—F, FHAAEEROEEN, FLFERXMEATMENOES. Wk, 2RFEDORF R B RESHREOERR, #RIRRRERE FS5REERF
REBEPIBE .

FHFR—R
2-11 PythonZ #: 7EPythonZ i & & F AT L inport this , FHFAHBEHMNE — T HAKTE S EN,
27 /NG

EAES, REIT: WMAERER; DeIRMERERE R U RN AERERERAIEAER, FRERMGA, URNMAERNS., XKENEFRRETARRTRHE; EH
FEREREFNEL, URMTHBRFREFSRNZA; WATEREERERS ERRESEN REERNRIMTA. FREEI T WTRE R EERE, RE R
MARUER S EE. BE, RTHETLRBR TR RREE.

EHIR, KD MAERICATIR MRRDEMEEE, URINAETEFHFIRRREREPHER.

BIE FIRFEN



ERBMT 8D, REEIFIRRMTAURDAERFIRTR. FIREREBE M EERARER, APTUREE TR, WTUEEHFEAMTER.
FUFRRH T A B A B3R K PythonD) BE 2 —, BRLE T AL EEMMEMS.

31 FIRERAA

FIR B— RV EIRF S TR AR R BIR A E FRRPIE T, HF0-O8E RER R EZ KSR Wl DEERMAREMAZIRS, HpfuR e Es
EAXRFR. ETIRBERBTEANTR, BFIRBE-NRFELHNALH (Wletters . digits Bnames ) BMPHMER.

fEPythont, FJHES ([1) RFEFFIK, HAESRIMEPHILR. THR-AMAKFIRRH, XNFIREEVMETE:

bicycles.py

bicycles = ['trek', 'cannondale', 'redline', 'specialized']
print (bicycles)

IR AR1EPythonks FIRITEN IR, Pythont§ ITENFIRII A MR R, BFEHES:

['trek', 'cannondale', 'redline', 'specialized']

EFXTRFELRPEINM Y, TEREI WA R5ETE.
3.1.1 RARTE

NRREFES, BLEHHANRNGEMTE, REHZCENMLERES HFPythonfl 7. BV HFIRTE, IHHFIRMER, BRETENRS, HFBERBESESA.
B, FEHARBMFIRbicycles PRIE—KETE:

bicycles = ['trek', 'cannondale', 'redline', 'specialized']
© print (bicycles[0])

OLFCR T ViRFIRTTRINIEE . DRERKBMIIR TR, PythonFIBEZILH, MARETHESMGS:

trek

RIERREILA P BRMER—BWE. FHRHL.
YREF USHEMFIR TR AR E2EN B FRETE. G, WERATEcitle ) TR trek KB AEEE:

bicycles = ['trek', 'cannondale', 'redline', 'specialized']
print (bicycles[0].title())




BATEIH S — A RO, RREFETRREM.

3.1.2 ESINOMARIFIH

EPythond, H—AFIRTEMEINO, WAL, ERSHREESFHRML, KEAXRENREEIMNRE. NRERUTRN, WEERRTLT LKL —#E.
FoAFIRTENRIN. RIEXHAARHETR, EHASRNEMTE, BTHELER], FHEREARS . fil, BEHRBENAIARTE, THEHES3.
TR MRS %31 A3 L ET 5

bicycles = ['trek', 'cannondale', 'redline', 'specialized']
print (bicycles[1])
print (bicycles[3])

IXAFGIR E 5 R 5 A A TR

cannondale
specialized

Pythony 5 9 i J& — M IR TR IR B T — P Bk iE . B RFIHEA-1 , AT ikPythonik Bl 5 — M FIR TR

bicycles = ['trek', 'cannondale', 'redline', 'specialized']
print (bicycles[-1])

RERIGRE specialized' « RMIBEREH, FAKEEBEETMEFIRKENER THHRERTR. XM HERTHMBARRG, Fll, R3l-2 REGEHE
ZAFIRTR, RIl-3 BEBEFE=AFIRTRK, bR,

3.13 HRNRPHZAME
AR B A R — R PSR R B A I, FRTT B SRR 52 b R R
THERZRMIIZPIRRE —KETE, HEAX MR %Y B

bicycles = ['trek', 'cannondale', 'redline', 'specialized']
@O message = "My first bicycle was a " + bicycles[0].title() + "."

print (message)

FAMMEAbicycles (0] MEAERT —MITF, HEHEHELEBressage P (LA . WHR—AEENATF, HPEEHRFHE—KETE:

My first bicycle was a Trek.

HFR—R

EERRE — SR AR RTR TERNES, UIRE—EEAPythonF I RINE—TFLK. RURTEATERNEICE MR, UBEEFKT NS
BINGITRE R

14 B—SHRNELFEEE—ATIRSD, RG4S Ananes « KKTTAZFIRPHEEA TR, ATTREAI0 R A #HT B0 R
32 FMRIE: SSHERSI3-1HRFIR, ERTEPSMIKK®S, TABATE—KEL. S%HSMOTHRMEBGE, BEiak MR ES.

IB3HCHMFIR: BEREREESTN, WEELESINE, Fe@ - MasSMEsrAnsR. RIEEFIRITH—RAFRRLESTANES, 0T woud
like to own a Honda motorcycle”s

32 i, MM E

RO RS BFIRAGRIBN, XEREFIRRE, SHERF S TRBTE. S, ROE— AR, ERTFHFMRTROMEN: A, TR — L
iéggﬁ@§¢,%ﬁﬁﬁﬁ%5A&%%w,ﬁ%ﬁ&ﬂﬁ*ﬂ@,mﬁmﬁ%m%EA$MEﬁ%Lw,ﬁ%ﬁmMﬁw§¢°E¥¢%ﬁzﬁ%m,%EA%%%&E
321 BRIRTE

BHFIRTENEE ST AFIRTROEELMN. BEEMAIRTE, THEIRLGNEEMNTENRS, BiERTROFE.

B, BRE—ABFEETIE, HRNE—ATEN honda' , WTIBHE HENE?

motorcycles.py

® motorcycles = ['honda', 'yamaha', 'suzuki']
print (motorcycles)

® motorcycles[0] = 'ducati'
print (motorcycles)

BATE o L—ANBEEEFIR, HPMFE-ANTEN honda' (@) . FETFR, BAEE-NTRNESA ducari' (R . MRS, F—-NTROEHLET, |
HAtFIRTRIE R

['honda', 'yamaha', 'suzuki']
['ducati', 'yamaha', 'suzuki']



PRAT ME AR MFIR TR IE, TANES — AN TRIE.
322 #HEIRPHFMITER

RATREH T A2 R EAEFIR P IMFTCR, Hlin, RTREARA B W HBE A B SN T ML B 245 0 5k S BT i P o PythondR At T 2 R 7E BEH 51 3 v B 448
#9775 Ko

LEFIRKRBEMITE
EFIRBIIF TR, BEEKTRABETRMMBFIRAKRE. KFIRMMTRN, CRAMBFIRKRE. SEERAT—NREHRFIR, ERRRBHENHTE ducati’ :

motorcycles = ['honda', 'yamaha', 'suzuki']
print (motorcycles)

@ motorcycles.append ('ducati')
print (motorcycles)

Jitkappend () HIEHK 'ducati' MBI THRARRE (RO) , MARMFIRSKHMTETE:

['honda', 'yamaha', 'suzuki']
['honda', 'yamaha', 'suzuki', 'ducati']

Jiikappend () ikEhEMAIRSIR G MR E, B, RATLAEMIBR—ANEFR, BHEH—RFIappend () BABFMITE. FEHRUBE-ATIR, BEHLFHEMT
% 'honda' + 'yamaha' fl'suzuki' :

motorcycles = []
motorcycles.append ('honda')
motorcycles.append ('yamaha')

motorcycles.append ('suzuki')

print (motorcycles)

RAHFIR SRR R K5I R T A

['honda', 'yamaha', 'suzuki']

RMERFIRI T RBIE R, BAEEESEFBITE, RAMER A ZERF P EEREYER. ARbA,, TERUZ-AZFR, BTEEAPBERANE, K5k
AP REEFANFERMBIFIR .

2. EFIRPWATTE
R Einsert () WESIRMEMCERIH TR Ak, KEZREHTRORIIAE.

motorcycles = ['honda', 'yamaha', 'suzuki']

® motorcycles.insert (0, 'ducati')
print (motorcycles)

HEXARBIF, E ducati EEABTFIRIFL (L) ; FiEinsert () R0 BB MEE, HEE ducati’ FHBXMTT . XMBERFIRPEFTHNEN TREL

['ducati', 'honda', 'yamaha', 'suzuki']

323 MFIRFMBRTE

HREHEBEMFIRPMBE-AREAN TR, B, TREEPO—NSENFRE, RIRATREER NS ENFIR P MER: 2 R8I K Webl: A -h S H K~ i
PR R Z 7 DIEER A 2 FUR A BR o ARTT DURR B fr B BB SRR IR P BT K

LM del IBAMBR TR
IR E MR CRESIRT R E, AEMdel B,

motorcycles = ['honda', 'yamaha', 'suzuki']
print (motorcycles)

© del motorcycles[0]
print (motorcycles)

O LRI Hdel MR T FlEnotorcycles FHE—ANILE—"honda"' :

['honda', 'yamaha', 'suzuki']
['yamaha', 'suzuki']




|
fEfde 1 ATMBREM AL BELLFIRTER, KERMERLRT. TOBR T MAMBRITRFIRFRE -ANTTR— yamaha' :

motorcycles = ['honda', 'yamaha', 'suzuki']
print (motorcycles)

del motorcycles[1]
print (motorcycles)

THEMHHEN, DEKE RERENFIRPMRT

['honda', 'yamaha', 'suzuki']
["honda', 'suzuki']

TEXHANRBIF, FHdel BAKENNRFHRE, RETEBHRHET .
2. f§ 5 ipop () MBRTGE

R, RERTRAFIRTMER, HEEERACKRE. G, RAEFTZERMABSRESENR x Ay 45, DB E S RBIEMR: WM AREFF, IR
TR WNERRR A FIR PR, F A RER R R 5.

Jidpop () WIMERFIRKBHIGE, HibiReeBEEFHE. RiEHE (pop) WHXFEMAEL: FIRME -, MHBRFAIRKRHTEM LY FHERTUTE.
THMFIRnotorcycles R —KEFLE:

® motorcycles = ['honda', 'yamaha', 'suzuki']
print (motorcycles)

(2] popped_motorcycle = motorcycles.pop ()
® print (motorcycles)
@ print (popped motorcycle)

BATE g XIHITE T FlRmotorcycles (@) o #TFR, BIAITNXAFIRPHE—AME, FHHFHIZTEpopped motorcycle H (@) . RBERAWTEIXAFI
R, UBENEFMERT —ME (RO - 85, BRAVFTENMHIE, DHERARINKARE Y HEMERKE (L) .

WHRE, FIRKEME suzuki' MR, BIEFMEEEpopped motorcycle H:

['honda', 'yamaha', 'suzuki']
['honda', 'yamaha']
suzuki

Jritpop () REARERAKIIE? BEFIRF KELEREMTN RE#EK, AT i%koop () ITE—&KHE, BHEEWLKREWRELE:

motorcycles = ['honda', 'yamaha', 'suzuki']

last_owned = motorcycles.pop ()
print ("The last motorcycle I owned was a " + last owned.title() + ".™)

HWHR—AEEKAT, BT EHNWIRRERELE:

The last motorcycle I owned was a Suzuki.

3. B TR P M B L H TR
bR b, AU Rpop O RMBRFIRFEMEBRTE, ABERS PHEZMBRK TR,

motorcycles = ['honda', 'yamaha', 'suzuki']

[1] first _owned = motorcycles.pop (0)
@ print ('The first motorcycle I owned was a ' + first owned.title() + '.")

B, BATEE THRTHE—FELEE (RO , RFTHT —FERZIPELENHE N . WHE-MRAKNGT, BT RWIHE —FELE:

The first motorcycle I owned was a Honda.

MET, SARMEMpop O B, BHRBKTRRABAETIRDT .

IR E ZAE F de 1 1BRERpop () 7k, THE—MREEKHIERE: MRRENFIRFME—ATR, BABUEATRERE, REMAdel Fa; mRREEMNRT
RERRRGSEMERE, MEMT%pop () -

4. MIBEMBR TR
AR, RAEZENTR BRSO ERERME. WRRRAEEMBRITCRWE, ERTErenove () .
Flin, BERMNEMNIIRnotorcycles FMBRME ' ducati’ »




motorcycles = ['honda', 'yamaha', 'suzuki', 'ducati']
print (motorcycles)

@ motorcycles.remove ('ducati')
print (motorcycles)

@ SEH ARG LEPythonffi5E ' ducati' HIEFIRMAAHT, I ZTRMER:

['honda', 'yamaha', 'suzuki', 'ducati']
['honda', 'yamaha', 'suzuki']

fifremove () NFIRFMBRTHER, WATEEFACKE. FTEMBRME ducaci' , HITE—KEE, i ERH TR HRERIKRE

@ motorcycles = ['honda', 'yamaha', 'suzuki', 'ducati']
print (motorcycles)

@ too_expensive = 'ducati'
(3] motorcycles. remove (too_expensive)
print (motorcycles)
@ print("\nA " + too_expensive.title() + " is too expensive for me.")

QL EXFIRIG, BAEE ducati' FHELE oo expensive F (@) « BTk, BAUEAHXANZERE FPython B MEMFIRHMBE (O . BJE,
' ducati' BEEMNFIRFMER, BEEFMELE oo expensive F (@) , iLWATEEBITEI—KHEE, BHK ducati' MF|Rmotorcycles FMIBRIIIEK:

['honda', 'yamaha', 'suzuki', 'ducati']
['honda', 'yamaha', 'suzuki']

A Ducati is too expensive for me.

EB Jiidkremove () RMBRE—MERKE. WREBERKETREFIRPHRLK, RTEZEABIRAWRTMER T A ZENE. R=EES7E% S X
B

HFR—R
THERGHI LEENGIBER R, BiLERENSURNTA AT K &M X ERFIER.

3ARRAR . WRRTUBEEMA—RILERE (EREEHKNERKERD , RSFEBLEAN? FEE—FIR, HhEEELIMIBBENA; K5, A
RAFIRITENE R, BiFXs AR 5IRIGHERE.

ISBURRAE . RRIBRAMLREREEES, FHEFEDINGE—LRR.
o DASERRERSI3-4 9 5 AR P A, ERFRBRIN—%print 54, BHWALRERLEEL.
o BUEREAR, BILEBRLMRERKESSHNNBENZRNES.
o HRITEI—RFIHE, FIZEHEAEEFRR DT,
J6FmMER : RRERE T —ANERKER, TEANELHFR. HFEEREREER =I5 5%,
o DUSERR I 3-48045 31 3- St 4 B AR PP AL, AR KRR —Fprint 56, HERERET —MERKER.
o fiflinsert () B—AL¥i R BHRMEIA BTk,
o fEMinsert () MA—ALHRRARMEIZ R A,
e ffiflappend () WEUE—(LHT R EAHMEIE RLAKE.
o ITEN—RFIHE, 14 Hh AR H#E,
JTHEBAR . ARRIEAFIE KRR TE R XA, FHt R aegiEm a5,
o LUSERRERSI3-61F 4 5 IR P A, ERRFF AR RIS —AT AR, TED—& AR R BB Mo st I B
. %Zpopu AR B R, BERREPHMEF AL, SRALEREE— RN, HITO—&HE, LZZRABRREEK, Tkgk ikt

o XMTFRTHFARZLPHE—L, HITEH—FELS, BHOKREZEANZT].
o ffifldel MBEFALIE AL RPMER, ibARTREH. TR, KRR FERIN 2 RFHLRTH.

3.3 HAAFE

ERBIRFIRS, TROHFIRFEERITETIME), FORIFIES a6 - ROEEERIRT . X BRERDHRE L THRRATE LN, EREHE TR ERIRF 206G
B. Ak, GREERESIRTRRIOFINT, ARG FZRBHIURF . Pythonteft TRBARFIRMITR, ATRERAEEIEA .

3.3.1 R EEsort () WIIRBET KAEHF
PythonJ7i%ksort () ILVRBEBBCARMIN FIRBATHF . BBARE —MRIEFIR, HFELHFRREEFRIRFHT. ARAZIUES, BIOMBRZFIRT TG ERRE NS
o

cars.py

cars = ['bmw', 'audi', 'toyota', 'subaru']
@ cars.sort()
print (cars)



Jisort () (@) AAMMBH T SIRTRKHIIRNF . BIE, KEREFRINTHIN, BOTHEKEEERKHEFINT

[taudi', 'bmw', 'subaru', 'toyota']

PRIETT A% 55 = BRI AR R BB HEFI IR TR, ik, REMsort () At S Hireverse=True . FTHKRBIRRESFRE S F IR R EIRTFHES]

cars = ['bmw', 'audi', 'toyota', 'subaru']
cars.sort (reverse=True)
print (cars)

R, XH5IR TR AT B SR AR AR

['toyota', 'subaru', 'bmw', 'audi']

332 AR sorted () X FIRIITIHH HF

EREFIRTRERMHFIGT, R RS ERIBF2REN], TEAESsorted () « Bfisorted () ILREEBIATEINT RRFIRTR, RN TR EIIES RS HRAHE
BB o

THEZERREFIR XA B

cars = ['bmw', 'audi', 'toyota', 'subaru']

(1) print ("Here is the original list:")
print (cars)

@ print ("\nHere is the sorted list:")
print (sorted(cars))

© print("\nHere is the original list again:")
print (cars)

RATE LHBBIRFITEFIR (RO , BEFRBIEFERZIIR (D) . UREBFERIIRE, RIETEE MNFIRTROHIIRES UHE (1) .

Here is the original list:
['bmw', 'audi', 'toyota', 'subaru']

Here is the sorted list:
['audi', 'bmw', 'subaru', 'toyota']

@ Here is the original list again:
['"bmw', 'audi', 'toyota', 'subaru']

HE, WAESsorted () &, FIRTEMIFIRFHEEE (MO . MRRERSFRIFFHROIRTFERSIER, MWAREHsorted () E#SHreverse=True
HR  EHERENERRNER, RERFHNGIRES KL, REHIIRTE, BEMEEXESFEHETR, EREEBPHIIT, "TaLLRATX BHHE
B RN, KEEHFHTREETFEAHNAHMR.

333 fEITHHAR

BEREIIRTRNHIIRT, AT Ereverse () o BBHREFIRALN IR [EHFIE, AT FA MR I B IBUF HES) 2 b IR 2

cars = ['bmw', 'audi', 'toyota', 'subaru']
print (cars)

cars.reverse ()
print (cars)

R, reverse () AREBEHSFRINFHERKIRFHFFIRTE, TRRREFIRTERAHIRT:

['bmw', 'audi', 'toyota', 'subaru']
['subaru', 'toyota', 'audi', 'bmw']

FitEreverse () KAMMBHFIFCEMHEFINF, (BATRE %22 ERGHFIRTE, kR BERFIRBRAAreverse () BT,
334 HEIRAKE

R RSLen () THERBFIRKKE, ETFHKRGS, FIRBTNTR, FHLHKER 4.

>>> cars = ['bnw', 'audi', 'toyota', 'subaru']
>>> len(cars)
4




ERFEZRMTESH, len() BREM: MELEZOMMEAREHR, FEEELSOHTRAMEERE, FWEZOERE %,
HE  Pythom M EFIRTREM MNITTIE, HILHEFIRKER, REZA2BEE 4R,

HFR R
3SBURES . B EDSAMRIBE RIRIFHIHIT -

o WXL TFHEE—NFIRT, HFMRHFRTRARETRITFHTIN.

o HFEHHFIRFATENZFIR . NEZEHHETEENEE, JETHREPythonsIR .

o ffiflsorted () HFRIMFITEIRANFIR, ANFEEKE.

o HRITEZFIR, ZLHFIRFRE.

o ffifsorted () HEFRINFHRKIRFITERANFIR, RANAEBEHRE.

o HRITEZFIR, BLHFIRFRE.

o fifireverse () BRFIRTRMHFIRF. TEZIIR, BLHIIRTFHEET .

o fiflreverse () BREBFIRTRNHIIGF . TENZIIR, BLORIEBERMHTIGRT

o fEfsort () BRZIIR, EHTREFRIRFHF. TEPRIIR, ZLHIRTFHEET .

o fEflsort () BRZIIR, HHARESTFRINFHERKITFHS. TEORFIR, ZLHIRTFHEET .
JOMBRR : ERREI4FI-THRENBFZ—F, Efllen () TEH—FKHE, BBREIET 2 OURERERICHBE.

10 AR XA RY - BETEHBFIRPOAA, WLE. W, BX. Bl BSSEERKEMRAE. ®5—MEF, ERPUR - MEETZETRIT
®, RE, NTAENANSIRL, BEDSER —VCREEZANFIR.

3.4 EHZIRE BRG] HIR
RIFFARGEF IR, 20 2BE MR, BRIE— QA TENIR, DERFIHENATTE:

motorcycles = ['honda', 'yamaha', 'suzuki']
print (motorcycles[3])

BRIBRIIER -

Traceback (most recent call last):
File "motorcycles.py", line 3, in <module>
print (motorcycles[3])
IndexError: list index out of range

Pythonis B [f RSB HEAL TR FI3HITER, HEHEKFIRnotorcycles B, MRARIIBMABA LK. ETHIRRGE MR, IHEREFE L. ALANITFHE, FHikblh
BEANTRNRIIA3; BFEPythond, FE=EATEMRIIN2, BRRIIRMNOFEHEK.

K5 HIR B REPython VA B IR IE R MR 5] . P RERIIHRN, HXRBIRBENRIIR]L, REHBRETEF, BEERETER.
MET, SARBEVHEBFE —MFIRTEN, BUEARS -1 . XEEAELTHRTZAR ERRE - RTASIRE, HKRERETRK:

motorcycles = ['honda', 'yamaha', 'suzuki']
print (motorcycles[-1])

51 BRRERE-NFIRTEK, XEAE suzuki' :

'suzuki'

EFIRAZR, KAV HBE N TRNT R & FBUHER:

motorcycles = []
print (motorcycles[-1])

F|Fmotorcycles NMAEFEMITE, HkPythoni&k [Bl—%& &5 4#iRH S :

Traceback (most recent call last):
File "motorcyles.py”, line 3, in <module>
print (motorcycles[-1])
IndexError: list index out of range

HE  RERIIGRDEABBHRIEN, BERRFIREEK TR, FIRTREIRUAMBARR, ERFNERTTIHSLEN RE M. EEESIR
BHABERTRE, WHEBRREXMEEMER,

HFR R



SNARIIRER . WRREREERFPBITRIER, RERFNR-ARZMER. ERO—AEFD, BRETRRG, USIRRSIHER. RARFH, %
BB R

3.5 /NG

EAREF, REIT: FIRRHAURMAERRFRTER; W€ FIRURMAEMITER: WA FIRETRAMESF, URNACARRFIRT AT HER: ks
REKE, LRI FIRN IAE LR iR,

AR, RBEIMAERMEK T IR TR . B ERARAZHUTRBREHFIRTE, FRGERInEE e, WEARAEHTHIERFAINTR.

B4E BESIR

FEEIE, RETMAAIRRRKFIR, EB¥ITUMREFIRTR. ELFS, REEXINMEH BMFIR, IAREIUTRE, TRIAIREZK. BEHFiLKRE
BXFIRNFANTRERM—AB—RFERKEE, AFRScheBEMKENFIR, SFEASHTHERE AN TRNFIE.

41 WHEAFIR

REH FEBFHFIRMFA TR, HENTRBATHRARKRE. G, EERS, TREERSMN AR TPBHRANES: S TaSHFRIIR, THEENENTRITH
RKGHEE; EFT, TREZERXEFIRTHEMTE. FENFIRF RSN TTRAITHE R K BRIER, 774 FAPython i for 83,

BBERAE —ANREARTNZ L, FEEHBGENBARITI L FZHITEN LR, Fk, BOTTUDHIRRE LPREN LT, EXMBELSBEAEE. fl, mREHEK, #a
HREEZNRG. 55 SHLRNKEREZWN, MUFERRG. @SEMor /B3, A ikPythonk AEIX & A .

THEAEH for TEERRITENBEARIT 4 £ TR &

magicians.py

© magicians = ['alice', 'david', 'carolina'
® for magician in magicians:
print (magician)

B, BOBESEBHELT —AFIR (@) . &R, BIEXT —Afor BHF (O ; XATRIGikPythonhFIRmagicians M —NETF, HFREEHER
Enagician 1. BJF, BAILPythondTENRIH A B L Bragician PHEF (RO) . XF, X THRPHENLFE, PythordfH ERHITOLMOLHRIGIT. MRATLIX
FERRRIX LA : ST FIRmagicians HIKEABEARIN, #MEIALFITEILR. MBRE L, REFIRPHEKMEL:

alice
david
carolina

4.1.1 HEAMBE ARG
R XHEAREE, FNERITEN A3 ERES THEN®E TR —. B, 7580 imagicians.py- 3B H B BEFF R, Pythonks & 56 BEEUH B i 55 — 474D

for magician in magicians:




X AT ARG ik Pythondk BBl Rmagicians FHIE—ME ('alice' ) , FHHFE#HBTEEBnagician F. BETFR, PythoniLH T —17RME:

print (magician)

‘B ikPythondT Elmagician ME—KR R 'alice' « ¥ FHFIRECEHAE, Pythoni& 5 B IEFFIIZE—1T:

for magician in magicians:

Pythond kKB RHH T — MR F—'david' , HFKEFEE T Enagician H, BIIT FHERXTRE:

print (magician)

PythonFH IKITEI R Bmagician ME—HFN 'david' o #ETR, PythonfRIATEANMEI, WFIRPHIRE—ME
T, EkPythonfEE PATRF I T — 7RG ERXANRBIF, for BHETMBEHE KM, FILEFRLLSH.

NUFF 86 FEERI B 2210, RBIRF RGN TR, MEPTEABENSE, TAENRBELINTR. WRFIRAE-FANTE, Pythonft EEPTIHEN S E—H K,
BBE AR R,

55, EEfor RIS, NTATEMAIRTEMENENER, THREEMERK. R, EEHRENFIRTRNEBXHEHRRAEER. BlW, FIRFIR. MFIRM
—BMEFIR, BT HXERS for BIME—ITRGRIEHILHE:

'carolina' HTALE. Z, FIRPEEHMKE

for cat in cats:
for dog in dogs:
for item in list of items:

XA AR TR A for BHRPHNENTRPATIERIE. FHBEMEHRNLHR, THBRARNARLBRLENRBENFIRTEEREANFIE.
4.1.2 fEfor HEHPIMITE L HERE
fEfor fEHH, AIENMTRPIATEMEE. TEHRY BITENRG, NFESAERMN, MITEO—KHEE, BEMHREAEET .

magicians = ['alice', 'david', 'carolina']
for magician in magicians:
[1] print (magician.title() + ", that was a great trick!")

TR —RB], - FEAEARN, HTDT —FUHLZZARLOHEE RO . IMEFE—IER, ZEnagician FEN"alice' , FIPythondTED
HE—FHBRALN Alice' « HWERN, HRKIHLN David' , THEZREMRR, LK carolina’ .

THERHEHRA, W THRFKGARAIT, MITEDT —FMEALH B

Alice, that was a great trick!
David, that was a great trick!
Carolina, that was a great trick!

Efor fEHP, BAELDITREETLL. ERGITor magician in magicians JETH, SFANGHPRBATERAERN s, BEEXERFHEMERPIT K. B
b, AT FR P IR AMERATE R IR B BRAE .

THERBREN—ATRB, SFRSMREARIN, BRAVASME T —RKRHE:

magicians = ['alice', 'david', 'carolina']
for magician in magicians:
print (magician.title() + ", that was a great trick!")
[1] print ("I can't wait to see your next trick, " + magician.title() + ".\n")

BT F&prine IBAMAERE T, FILTIEEE IR DR FABARITHAT— K. F-Fprint BEAFRBATH \n" (IO EGIEREREHBAN—DZIT, NTHEEH
H X B i BEAR T S G 4 -

Alice, that was a great trick!
I can't wait to see your next trick, Alice.

David, that was a great trick!
I can't wait to see your next trick, David.

Carolina, that was a great trick!
I can't wait to see your next trick, Carolina.

fEfor fEHH, BEFZMTRBEAIL. KL, FRERAMH or BRI TRIIT RS FRKRERETRN.
4.1.3 7E for TR 4 WG PIT — LiRfE
for ERLREHEAMWE? B, IRFEERMLLE R REEIITREF LIERMES.

fEfor MBI JEHE, BAMENRBEHMRAIIT K, MAKELRIT. THERITED—FASERARMBMEHE, BEITRERE. BEETES &6 BRI S /& T Ep
—HEEEREARMNBOAN S, BEEHRNMRLREor EHEE, ARG



magicians = ['alice', 'david', 'carolina']
for magician in magicians:
print (magician.title() + ", that was a great trick!")
print ("I can't wait to see your next trick, " + magician.title() + ".\n")

@ print ("Thank you, everyone. That was a great magic show!™)

RERTTRER T, JFkPiskprint BEAHNFIRPGMBAITEZIIT. R, BTHE=Fprint FAREHEE, FHULRIIT—RK:

Alice, that was a great trick!
I can't wait to see your next trick, Alice.

David, that was a great trick!
I can't wait to see your next trick, David.

Carolina, that was a great trick!
I can't wait to see your next trick, Carolina.

Thank you, everyone. That was a great magic show!

B £or TEFFALTR R R — Pt BB £ AT B AR BRIERAE I T o B, IRFTREMEA for A RAVAAIR—BHACIIR, FEMAORERIFREL; BEBHEER
—AAgEEARRGER, EFRRE LT A )5 B — 1 Play NowiZ 4l .

42 BHRABHIR

PythontR 4 45 2 R A Wi ASAT 5 8T — MRUBBAT RIS R o FERTE IR G, RSB RRH B R ARIITR for MEFK—85, FABENAEET . Pythoniid i A4 LAE 5
B FIEMIBE, EESRRGE AR LTRSS EN . ERKAIPythonfR P, REE B EERE & AR AR, KiRATEFF KA RS HE RBHIAR.

LRIT g S LAUEM A BEARIDR, FEES LR LMEESR o B, GRE, BFRSBAFEEENAREIRGEEE, X ToREERRIERNET 4. BEEEX
HRERRG, BETRUEEITEN, URETTHRERE PETEE.

THSRE — LB % WG R
421 SicgEik
ST for EEH HB T AR ABRBL HRLT, —CEHE. WRIREIESHSE, Pythonitfa k.

magicians.py

magicians = ['alice', 'david', 'carolina']
for magician in magicians:
@ print (magician)

print A (LO) R4EEMNEHE k. PythonBH REM B BRI, 2 ib/RAERTRIGE .

File "magicians.py", line 3
print (magician)

IndentationError: expected an indented block

EH, WEBRIE cor BHURMMMRRTAYE, WM MAIEIR.
422 BRRGHEFIHABT

HIE, EFRSETTASREHE, EERTRESNFRN. REEFERPITEIES, DETHEEE O —LRIBTN, R HILKA L.
B, MRS THIER BT CEHREOIAI, AWM T —RRED , Be IR

magicians = ['alice', 'david', 'carolina']
for magician in magicians:
print (magician.title() + ", that was a great trick!")

© print ("I can't wait to see your next trick, " + magician.title() + ".\n")

B _t%kprint B4 (N FEAFESH, EPythonkIMfor BAFEHA —TRERMHRN, FUEREREHR. BEANERE, S FHRPHELBEAMN, HIITTHE—
%print iB4), FABHBT; ME _Sprint BEARESHSE, FHEEREBRREREIIT—K. HTFEEnagician FH&MEN carolina' , FRAF ST #H 8 looking
forward to the next trick”:

Alice, that was a great trick!

David, that was a great trick!

Carolina, that was a great trick!

I can't wait to see your next trick, Carolina.

BR-NZEER . MBEEE, REPyhonfUIBR ALK, HBETREZEHR, SRHIHET. WRETHREIEREAH D ENFIRTRBRIT K, HENRITT
—K, EFRERBRERTRSITABLGHE.

423 ABHERZEHE
WBERARNOGEBE T T B RAADAT, Pythonl 8 HiX — A

hello_world.py

message = "Hello Python world!™



[1] print (message)

print EA (MO THFHE, FACHAET 7RG, BEkPythonk i X FhéliR.

File "hello world.py", line 2
print (message)

IndentationError: unexpected indent

HBE R EIMEHIR, RS BB, EERSNEF S, REEE for BB EATEIIT WD HELRE.

4.2.4 TEHEADBER S

WRRRNOGEE T RAERHSEREIIT IR, KBRS MM ETEEINT. EELERT, XS HPyhontf & iEEM4E, EERZHHAT, XRLS2HE
R,

B, WERANOGERE T B BRI R REAADAT, & RR e ?

magicians = ['alice', 'david', 'carolina']
for magician in magicians:
print (magician.title() + ", that was a great trick!")

print ("I can't wait to see your next trick, " + magician.title() + ".\n")

(1) print ("Thank you everyone, that was a great magic show!")

BT @A ARRRAT B, ERE I FIR F IR AL BRI AT — K, MOFTR:

Alice, that was a great trick!
I can't wait to see your next trick, Alice.

@ Thank you everyone, that was a great magic show!
David, that was a great trick!
I can't wait to see your next trick, David.

@ Thank you everyone, that was a great magic show!
Carolina, that was a great trick!

I can't wait to see your next trick, Carolina.

@ Thank you everyone, that was a great magic show!

KR —ANBEER, 5422WHHREM. PythonFAERIIAR, REMRBAFEIEE, ERSEBIT. WRERRMIT —REBRIEDTT 2K, HHERRE TR S EIT
ZARAEIIARES .

425 BRETES
for BAKRME S 5FPython, F—IFRIBIFHILE—1T.

magicians = ['alice', 'david', 'carolina']
® for magician in magicians
print (magician)

WREANOBRT ES, MOFR, #IBOREMHR, FAPyhonNAEMREAKM N, XM REBRS THE, EHFAWARL KA. BFRAR LXK EFRFER, EREK
2 A NG REKERZITUREUER, RENEEERITNERZS.

HFR—R
4-1 LhgE . BHEDZMIRERKILEE, BRAREMEE—ANTIRS, BEHor MINKER L i AZFRERIT B k.

o BEIXAfor FEH, FHITEHEAHFEGHRMATF, MAMIURLENZHR. X TEMILEE, MER—1THH, W lke pepperoni pizza”.

o ERFREHRM—TRE, ENEfor BHF, BHBEEZERLFE. MBMEASHNEMLFENHEE, B -M24M%aF, W really love pizza!”.
23 . BHELSMAEIFRERZY, BXEHWHLREME—AFIRS, BERfor EHRKESFIIMINZIREITENH K.

o BEREAER, HHAEMHIWETE—MIF, W“A dog would make a great pet”s

o ERFARRHFM—TRED, RHXEHVKILFRZLE, WHTEIE I Any of these animals would make a great pet! X F I 4) F o

43 RIBBEFIER

FEEM—HRFNEREERE, fll, ¥R, FERRSMAANMCE, EREERERENIABEES. RTINS, CEKIPHREEHEF nEE. B
B AOEE. 2EMSGES) ARNES.

FIRIFFEEEHATEMBRFES, MPythonfRft TRE TR, WHPRRMMAEHFIIR. HANMERMERZETRE, WEFARGEHFANMTER, FhnSHABHEE
TR

43.1 fFH & range ()

PythonEi Hirange () iLARBEGRIMMAER —RFIKEF. Hln, TR TEHXEERRSrange () RITE—RIIKHF:
numbers.py

for value in range(1,5):
print (value)



R IFRRLZAT N EF 1~5, ASFR L EARRITEHFS:

W N e

ERATBIF, range () ARTEHTF -4, ZRFERBIETTEEREINETHNER. B irange () ikPython\IRIEE K —METTIHE, FHEBIRARIERNE -ME
EELE, FAEHAEEE-ME RERS .

BEITENHF1~5, FEMMrange(1,6) :

for value in range(1,6):
print (value)

XEE, TS, BISER:

s W N e

fEfrange () B, WRHERF TN, H2RAREREI R

432 ffMrange() BIBHFHE

EORBFIIR, THARNist () Hrange ) MHREEHINFIE. WM range ) ERList () WEH, WLKHI—ARFFIE.
EM—WIREIH, RIUTEHT —RABF. EHXERFHAIA—AFIE, THEAList()

numbers = list (range(1,6))
print (numbers)

ZRIMT:

(1, 2, 3, 4, 5]

fEHEHrange () B, EAIEESK. B, TFHERRREITEN~10A KEE:
even_numbers.py

even numbers = list(range(2,11,2))
print (even_numbers)

ERA BT, BHrange () N2JFIEEL, WREREHMN2, HEAISBELE (1D, FHiHHnT:

[2, 4, 6, 8, 10]

RS range () JLFRBOIBEMTENHTE, flm, WAWRE—DFIR, HPEESH10MES (B11~10) KF7R? fEPython, WARES (x* ) RpRTIEH. TH
AT T 30T KE B 10/ BB P07 I Bl — A Bl v

squares.py

O squares = []

® for value in range(1,11):
(3] square = value**2

(4] squares.append (square)
(5]

print (squares)

Bk, RIOGMET —AEIER (L@ ; HBETRK, FHESKrange () ikPythoni i 1~10/E (RD) . EB/HF, HELMEMTH, HELEREER T REsquare F (L
) . R, BWHUHHBIKTFHEMMEFIRsquares KB (RO . &JE, BEHLRGE, TEFIRsquares (AO) :

[1, 4, 9, 16, 25, 36, 49, 64, 81, 100]

X RIDE R, WAEAIRN ZRsquare , MEEKSMIEEIMERMBIFIRKRRE:

squares = []




for value in range(1,11):
(1) squares.append (value**2)

print (squares)

ORI 5 squares.py T @A M@K RIGER . FEMEH S, HHEMERFI, LKL RMMEISIRsquares KIRE.

ARERIRIFIRN, AER ERPFIE PR —F . BRR, ERENZESIEREES R MERXMERT, KEMASIERBETEREK, REEMNZEENZ, %
SiEM 5 B R TE AT R IIREIIARED; SRS RAREN, BEERAEREMKITE.

433 MEFFIRPITRBMRWTHH
FIAETTATRERFFIR K PythoniR . Fli0, KA UMK B BFFIRMBARE. B/MEF B

>>> digits = [1, 2, 3, 4, 5, 6, 7, 8, 9, 0]
>>> min(digits)

0

>>> max (digits)

9

>>> sum(digits)

45

EE  HTRELR, AUERNRFARSRE, BXENBRERERTRSRE AN RFENIE.
434 FIRMBH

BTN BIERIIRsquares K7 RAEZWTAI, TIFRBIILRRTRE —TREREEBIXFRFIR. FIRFEH K or BIHRMARNTRNRDEIFR—1T, HFED
M eR. WEYEEKBEFERNBIIRBEN, KEZFUNBIIRMGYT, REAGIRITHE MG S KRB, R a8 2.

R B 8 P B R A A B SR UK 7E RITTE B 2R P 7 $5UR

squares.py

squares = [value**2 for value in range(1,11)]
print (squares)

BEEARXMIEE, HARE-MHRENIIRE, Wsquares: R, BE—ANEFFES, FEL—ANRER, ATEBRREFEIZIRPHE. EXANRBIH, RixR
Avalue**2, BIHFHE. BTR, RE—Nfor &R, ATAREREE, BN ELEHFES. EXNRBIF, for i Afor value in range(1,11) , B¥E
I~10R A RIERvalue *2 . HER, XEMfor iIBARKBEFES.

2R 5 IRFERTTEE B80T 77 15 R A F -

[1, 4, 9, 16, 25, 36, 49, 64, 81, 100]

ZAEECHFIRFEN, TEEL—-ENEY, BEREAKMURENFIRE, RERARHMETSER/K. DREERSZNTRERERIIRE JEEN, RAEERAE
FIRIBHT -

HFERA—R
43 HB20 . EA—Afor TEIFTEIHF1~20 (F) .
H4—FF : ER-AFIER, HPEEHF1~1000000, BHEH—for MBEIFXLEHFITEN LR nRs MR ERK, #Cul+ CEERE, BXRARBEA .

4-5 1HE1~1 000 000F) &4 A0 - GUE—ANFIER, HPEEHF1~1000000, FEHAmin () Fmax () EELZFIRFBERMNIFFLE, 21000 0004HKK. b, HxAFIR
AR S sum () » BEPythont —EHAMRFHMTEL KT,

46 FH : BEHE S range () MEF=ZASECRAE IR, HPEF 120058 BEHA— N for MBIFRREIXEHFHITE K.
473 AR, HPEE3-30MaRESBRINET: BHEMA A for MBIFRRIXANFIR IS ERT B k.

48307 : HRA—NMEFR=ZRIALTT. Flln, FEPythont, 2MLH 2 **3 Fom. HAR—AFIR, HPEIAT10MEE (BI1~10) W3LT5, BEMR—Afor /&
PR IX LS 7 BB AT Ep 3R

49 SLTFRRENT - ERFIRMBITER AR, KPR I0ONEHK LT,

44 FHIIRE—IBH
FEHIE P, BT T UAHRRANFIETE. RS, R—EEEINTREFIRNIIETE. RET A EEIF KT E—Python®k Z W1 K .
441 1K

ZREY S, TREEERARE - ANTENRE AN TENRS . S8 range () —#, PythonfEBIXRIEENE —ARIIMNERTREFEL. ERBFIRPRH=ZATE, &
EHRERTI0-3, REMBSHA0 . 1 M2 FIR.

T BRI AR KR —ANE B BABL R 51 R -

players.py

players = ['charles', 'martina', 'michael', 'florence', 'eli']
@ print (players[0:3])

QL RIGITENZFIRI— MR, HPRAE=ZLRR. AR 5%, KPAEM=45A:




['charles', 'martina', 'michael']

PRAT N R R BT, B, MRBERBFIRME2ANTR, TERERTIRENL , FHLILERIIHEER

players = ['charles', 'martina', 'michael', 'florence', 'eli']
print (players[1:4])

E—W, YIAHEF marita' , &F ' florence' :

['martina', 'michael', 'florence']

WMRREEREFE R, Pythonts BB MFIRIFLIF4:

players = ['charles', 'martina', 'michael', 'florence', 'eli']
print (players[:4])

HTERERERAERT, PythonFIRIFLIFIRIREL:

['charles', 'martina', 'michael', 'florence']

LR R IETIIRARR, WarHEARUNEE. fll, mRERBRAEINTRIFIRKRNFEG LR, THEGRRIIEER2 , HEKRELIERT:

players = ['charles', 'martina', 'michael', 'florence', 'eli']
print (players[2:])

Python§ 12 [ 3B 3N TR BIFIR KR BHITA TR

['michael', 'florence', 'eli']

TFIREK, XHIBEEFEELLRAEMSEMCERFIRRKENHE LR, ARE Y, ARRIIEREFHRKBHNEZNITE, BT UREFARRBHEMA A .
B, mREREREEZE ERBE=4R, WEAYAplayers[-3:] :

players = ['charles', 'martina', 'michael', 'florence', 'eli']
print (players[-3:])

FRRBIOREZLMNRNET, ERRLZEOKERESL, BKALIL,
442 WHYKA
IMRERFFIR NS TE, TEor MIRPERYN . EFHOROH, RITBHNZSNA, FHITEMBINS T

players = ['charles', 'martina', 'michael', 'florence', 'eli']

print ("Here are the first three players on my team:")
@ for player in players[:3]:
print (player.title())

QLIS BHEANRFIR, TRBEFH =4 R:

Here are the first three players on my team:
Charles
Martina
Michael

ERZHERT, WHMBRER. W, MEHRE, RATETR HPERN S EBLEIMAR —AFIRS . RE, ARBZIER =D BEEY, R LU 5= e
5, BAE—-NMRETH=MEINTA . SEEERN, TEAVARETHELE: REWONARFN, TEANARITERER, HESTERBESENES.

443 HHIFIE
W& HERBEEFIRUELFHFIR. FTERNBEHIRNTEREE, &I SR TR REB0—HEE.

BEHFIR, TUR-NMEETEAIFIRNTE, TERRANABRERIIMLIERS] ((:]1) o XikPythonfllZ—METH— MK, LILTFRE-NTRKTSF, WEHEAN
B

B, BEE—ANFIR, HPaSReEERnNmMas, TREBUES MR, ERFEE - MHRKERKTAE RS N, RERKEG, XAAAMER, FIARmT
B E R A BIXAFIR



foods.py

[1] my foods = ['pizza', 'falafel', 'carrot cake']
® friend foods = my foods[:]

print ("My favorite foods are:")
print (my_foods)

print ("\nMy friend's favorite foods are:")
print (friend foods)

BATE BB T — 8 Ay foods MAMIIR (MO , RFEIET —NEHNfriend foods MR (NO) . RAEASTREEMEII MBI T MFIRny foods FHREL
— Mk, NIRRT XA FIRNEIAR, Bl ZBAF#EEZEREriend foods F. ITEBANFIRE, BINKAENEEHERAAERE:

My favorite foods are:
['pizza', 'falafel', 'carrot cake']

My friend's favorite foods are:
['pizza', 'falafel', 'carrot cake']

ABLEBAHEARANFIR, THEFGNFIRFBEN—F R, FELENFIRIIDR T A R EKE R

my foods = ['pizza', 'falafel', 'carrot cake']
(1) friend foods = my_foods[:]

(2] my_foods.append('cannoli')
(3] friend foods.append('ice cream')

print ("My favorite foods are:")
print (my_foods)

print ("\nMy friend's favorite foods are:")
print (friend foods)

Hai—ANnpl—#, BATEEMny foods MILEERBIFFIRriend foods H (@) . HETR, EBNFIRFMFEN—FMEMH: EFRny foods PRI ' cannoli’
(@) , MfEfriend foods FHM'ice cream' (WO . ®fE, HEXHEANIIR, ZELXHHETHABEEEHRNMFIRF.

My favorite foods are:
@ ['pizza', 'falafel', 'carrot cake', 'cannoli']

My friend's favorite foods are:
@ ['pizza', 'falafel', 'carrot cake', 'ice cream']

OLMHIHERB, 'cannoli' AEEMRERMEMIIRS, M'ice crean' BH. OLMBMHEN, 'ice cream' BEEMRPKERMEMFIEZS, ' cannoli' &
Ho. MEBRMNRARBHEMRny foods M friend foods, BMARBEFHANFIR. B, THERTEAEREY A KFLTEZH IR FR:

my foods = ['pizza', 'falafel', 'carrot cake']
HXATARE
@ friend foods = my foods

my_foods.append ('cannoli')
friend foods.append('ice cream')

print ("My favorite foods are:")
print (my_foods)

print ("\nMy friend's favorite foods are:")
print (friend foods)

XEKnmy foods W&friend foods, MARKmy foods WRIAEMEIfriend foods (NE@) o XFBEELER ERiEPythontHi B Efriend foods RELEGE
fEmy foods FMFIR, HEXFHANZEAHAE MR T, AREAK cannoli’ HMBIny foods i, BEHMHIMELriend foods #; AR, B 'ice
cream' FERBIMAR T friend foods #, (HEHEHIMEXFHNFIRF.

MR, WAFIREMAK, XHERIMEERER:

My favorite foods are:
['pizza', 'falafel', 'carrot cake', 'cannoli', 'ice cream']

My friend's favorite foods are:
['pizza', 'falafel', 'carrot cake', 'cannoli', 'ice cream']

ER  ETNAZEBEIARORHAT . EAE, SRREEASIRNEIAN, MRERHTRE, ERIMEEE A ROARREERT A ZH T IR,

HFR—R
41090 f : ERREARR TN —NERF, ERBHEMITRE, USRI TES.
o $TENYH B “The first three items in the list are:”, FHE AT RATENFIR MBI =T K.
o 3TENYH B “Three itens from the middle of the fist are:”, FEEFI Y17 RATENFIR P A=A TTHR .
o TENYH B “The last three items in the list are:”, FEA TN RATENFIRKEH =T EK .
411 RIEEERMBRMILLRE . EMRATEREI4- TR SREFS, WRLFEFIRNAIE, FRHEHEILE riend pizzas §, BERMTES.




o FEJRAIELEEFIR R — R LLEE
o fEF|FRfriend pizzas HEHIMH—FLLEE.

o BEWAFAMRRKIFGIR. Ak, FTENEE My favorite pizzas are”s BEH—ANfor MEIHRRITEIE—AFIK; TENHE B “My fiiend's favorite pizzas are:”, FEHEI—
A for FEIRRATENE A IS . BLHH M LR NS T ERKFIES.

412 ERBAER - EATH, AHERE, B fods pylSMRAMBEE EH for TBIRRITEFIR ., HLFE—MRAEKfoods.py, EHPHESHA for 15, K%
MR FIRMITEN R

45 Jué

FIRARHE A TR PR TR AT BRI B R . FIRE T LMBEN, X0t b B RS P SRR P A GFIREREE, R, FNREFEEWE—RIITTE
HHITLE, TR AR IXF R, Pythonts N REBEUKEF AR IR , A AIZRRFIRBERATTA

451 xXTHé
TAFERMWIIR, EEAEESTARTESRIFR. EI0uhfE, SMaMERARSIRTAATE, SRRV HFIRTEH.
B, WEREE—AKRNRRBREEY, TRHHKERNEEFME DT, NTHREIRTRE S

dimensions.py

@ dimensions = (200, 50)
® print (dimensions[0])
print (dimensions[1])

BATEE X T tdimensions (@) , ARRIMEATHEBESTHWARTES . BTK, RISIITZTAMEA TR, FHKEESVRZRTRNEHERIESEER
(O :

200
50

THkREREHTLHdinensions FHR—NTE, BEELERWM:

dimensions = (200, 50)
@ dimensions[0] = 250

QL RIBREESE T RNME, SEPythonEFRAMREE . BT REBRICHNBRIERKLILN, FitPythonts i A figh Jo L i) 7o R H:

Traceback (most recent call last):
File "dimensions.py", line 3, in <module>
dimensions[0] = 250
TypeError: 'tuple' object does not support item assignment

IR EEBOER B R A, Pythondi 45 451R, X/RHF, FAIXERARIFAEN.
452 WHITHAFHEAE
BFIFE—#E, WA LMER £or FEFRRIE T 7L AL+ M A 1 :

dimensions = (200, 50)
for dimension in dimensions:
print (dimension)

BBEFFIRR —#, PythoniR B LA A TE, -

200
50

453 R4 E
BATRENTANTE, BTUAFRTANTERE. Fit, mEEESERERNR T, TEHE CEAT4L:

@ dimensions = (200, 50)
print ("Original dimensions:")
for dimension in dimensions:

print (dimension)

® dimensions = (400, 100)
@ print ("\nModified dimensions:")
for dimension in dimensions:
print (dimension)

BATE SRR T —A4, HREEBORTITEHT HR (L@ ; ETFR, F— A nAFEELEdinensions # (@) ; K5, TEHFKRT (RO . Xk, Python
FEMEEMER, FARTHRRREREEK:

| Original dimensions:



200
50

Modified dimensions:
400
100

M TR, THARERBHHRSN. WRFEFEEN —AEERFNENMEGRMNETE, THEATA.
HFER—R
413 EBIR . F—-FXABREE, REGIHEAKER. HFHOREMHEERRR, PRLEEE—-TAP.
o A~ for MK SR IE R R LA & BAEITED R
o HRBHEAFHK TR, BILPythontf L AELARXAEM -
o RIBFBTRE, BHRTERMKNHFPIMER. WHE —MXERAER: SuATERE, HEH—ror ERKRHLANFENTREITEHRK.

4.6 WEMAEKK

BEE IR S RO, FOET AR B E. HEN RS TR, ibRE 5 TREABTREREFRHAH 2K, T DB it NZFRR
HE ARG

AHRITE NG SRR WA RB B Pythonf2 i REBUAE — L RRB L. 2 0Hm TG Python/5, BEAEH B A\ % S I Pythonf GAD I AR 45 1
TR . BERATWRER R, NMARETFEREMREXLEERE, UIRR RS,

4.6.1 HAKERE

B PythoniE BB, FES5 SPythondt 332 %  (Python Enhancement Proposal, PEP) . PEP 82 & Z HIPEPZ —, 'B[APythonfE 5 R iRM4L TR L EIEr. PEP 8K
RIRRK, BEXEERROREEHMEX.

Pythond% Bt B EIM S EHRA, RBEMARNRBEA SRS . REHSHRE, BANEREERRE; STFHFMFIIRN, FEERKKN FERAL; 5H0RF
ARG, IXLEHRFF R R B AT

MRE— BRI S TFREM S T HILZ MM ERE, PyhonER R LT HRSWIRES . T IR 2B RN —FF 350 S th IR 108D
4.6.2 48t
PEP 8E WG S A HEHB (A IUAN S H, X EEFT4RA T It , YT T ESME S,

EFRBEEF, RXEEERABRRFUARTHERAEE . T FAOBCRRUE, ZREBEMRIRE, BIRA AR M ZE S iEPythonfR RS BREBIR R . K045 8 234012
BT —MRE, THEARBRFREOMERHERN TR RERS RN ZERBRTE, E—eENRmERtrRE, ERERPRATET AR,

R P REERABIRAMER TR SBURER R . MRRRBEMER T HIRFMER, TR IR KRG REOTTER, K HmE SRR HE T X6,

463 17K

1R % Pythonfe i 5 #RE BT NI 80F1F . MATHIE XA IR, ERZBHHENA, LG ORIT RRENTIOTR: 25, HHEARRESITIENNTRELEL, RE
BRERATOFRFIREATKIE? XEAHKEE . € WRF REFHRKER—NFR LTS, S RAFREAT AT DURBAIE 5 R LI HHT TR = AN SO BRI F 208 S0
HSERAT. PEP SERBGERK T KBAEL2FR, FAFLETRAKREEE A314ERSOEN, SEGTERITLFMERLFR.

PEP 850 RAT KM H NN A 2k, F L MIRBRATREEROF/R. EXIME, KAMAESHERABITK, BHET, MERSERFN, RFLFHET
PEP 816/ . TERZHMmERT, BTRE - MIERE—EHER—FBL, ILRMET BT R REF 21T .

EE  WEBAETMARE CARES, MR, ERENEFRNEBANAISE; ER—FBHASER, BHREFTEREBLST9FZRFNLE.
4.6.4 Z1T

BRBFARESSTF, AERET. RE%ER ST RARBERF M, ERARER; RERABKRGRRIKIEY, REXBEXTRTE. fll, WREESTURSIR
WA, EAMTREZFIRONG, BAR-NETERFRIRITREER. AT, FARNEHR=NANZETEEARIT.

AR SYMRTDRIET, BRI, Pythonf RS R A LR ERED, ERXORERE.

4.65 HAbwgRNREREH

PEP SIEA 1R % Ak MM SR B A, (EIX SIS IR P K b H AT AU A BRI 2 . SN A E R IPython A, AT RS BARKIUPEP 8147 .
HFER—R
414 PEPS : ) ihtps:/python.org/devipeps/pep-0008/ , FIHEPEP 8RB RN . MY, XEHWBEHNARE, BRI UXBHY—TF.
SISRIGER . AABHSWEFHEE=A, RIEPEP S TITHITFEZ.

o BRAREMEHOATHE . SREHRCARERBTRE, FHAERKTORMNABANAN TR MREERAXHEN, REREHE ERONATRE, 2
FIHRB) o

o FTHAEBISOFR . MREMAKRMERETRE, FREFNFRLEE R FEESEL.
o REAEBRF T SMHERET,

4.7 /P

EARRES, REAT: WARBHEEFIRTRTER; WA for EFEPFIR, Pythonfn (iR 5548 HE A R T2 ) 45 # ULR I3 S — Lo LK R E 4 1R s o] 22 47 B G
TR, URTMHFIIRITE — LBl WMBEL ) RERFIRM—BIMEHFIR, REEITRA CENTRBUKERET —ERERRTD) , URERBEER
SRR R T S B R, EH 5T .

FESEST, RBESI AR BOERRKFEA TRICR AR 2308 — AR RNFAIRAGRE, IR LR E KN REUER R HE . RER 2> I fE
WHFIRN, WAL E X E TR SRR E 1 .

HEAAIRRE

FES5E ifiEH)


https://python.org/dev/peps/pep-0008/

HERNEEFERE —RIEMH, HFELRERRUT 215, EPythond, if BALLRAESHITT M ARRE, FEIE I RBUE LK.

ERES, REEIFEUR, EERNBREMEE. REEIFERNLCIER, DRAER—RIIERILC FURME UMBRE THAER. ETR, REE
FEMAMRMATIIR, S for B3, U—FTALBIIRFHIRZHETER, HUA—FARKT RO TR EERTE.

51 —AMEIERA

THEE—MREKRE, Bon T ER L HRERBAEFRER . BERE —MIEFIR, FREEPEMSENBRITEOHR. N TREHRE, BUUAETFHRER
TRITERAR, ENTRESL onw' , MULREHITRITH. THMRRBEL 5%, HFUEFRFREHTRTOHPRIRES, B FRESL bow' , UERSHT
RATED:

cars.py

cars = ['audi', 'bmw', 'subaru', 'toyota']

for car in cars:
o if car == 'bmw':
print (car.upper ()
else:
print (car.title())

BRI RERE SR ELIMRNEARTE bow' (L) « MRE, RULKRFRITNITEE; B E F /KT K77 T

Audi
BMW
Subaru
Toyota

BA TGRS T AZHNARRSEE. FHERN B ARERRT PRE R KR,

5.2 ZFA40HER

L IBANBLER—MENTrue BFalse MRZER, XMRERPFAZFRR . PythontR#E FMANRIENTrue TRFalse RPERBTIATLE IHBAPRART. MR
FHMRIMEATrue , PythonBiHATRERAE L £ HAFEEIRGG:; MRAFalse , Pythonih BIFIXLEAEG.

5201 KERBHE
K2 B TR A — AR B 24 B A T L. BT R AR R B RS SR e RS

@ >>> car = 'bmw'
® >>> car == 'bmw'
True

BATERMA—AESWKcar WERERN bmw' (RO , XMEEHRCRLRER. ETRK, FAENIES (==) RFcar KERBA bnw' « IMHFBHFF EEFHL
HEMHERIEETrue , BMEREFalse o EXAREIF, FHUKEMESE, FitPython&ETrue .

MR EEcar EAL buw' , ERIRKIEREFalse :

|() >>> car = 'audi'




O >>> car == 'bmw'
False

—MESRER; N TOLKNRE, AREANNEEcar WEKER audi' 7 FNMESREA; X TOLKNRY, WEEAERcar KER bnw' §? 7. REHMEIES
5 P 45 5 007 AR 5 X BEOR KA R

522 RERBTHENAZBERNT
FEPythonH R ER B HEN X KRNT, flim, HAIKDERFRESEIATHEE:

>>> car = 'Audi'
>>> car == 'audi'
False

WRRNERER, ZMTRAHMA. BRRAIELREE, MRABKERRNE, THRENELRIADNS, B#THER:

>>> car = 'Audi'
>>> car.lower () == 'audi'
True

FWE ' audi ' WARNFUMA, ERIREAEERETrue , FAZMEAARXSKNE . Bfilower () REBHFMERREcar FIIME, FHILHATIXR K BN R SR m R RN
&

® >>> car = 'Audi’'

® >>> car.lower() == 'audi'
True

® >>> car
'Audi’

EQL, RIVHEFRREMFMFS Audi' FHELEcar ; HOL, BINFREEcar WEFKAEIANE, BRERSFHS audi HTHE. XFH EFHEM
A, EkPythonEETrue » M@K AT, XAFMAIAHBEEWAFHEELRCcar THIE.

W35 5R FR 0L B 7 S AL AR P SN B BRSO RE R BT, I T A AR S LIRSk B (R P 2 R M — 00, TidFdER RS R — ARSI SRE. AR5
P 4n, SEEEICINE, FEFH TS RS AR IRASET I . PUTRMREN, MECSEH 4 john' (REXNSIAD , WA RZH 4 John' K
HBEL.

523 BREESAHE

BEHNFHMEREAL, TESEARNENES (=), RHURENSETAR , EREZHEES DAL,

THERBMEHA % BERES T ERARFBER. RITHCERK FERAEEE —NZES, BITH—XHE, BHBEFERNENETRBEAMRE (anchovies) :

toppings.py
requested topping = 'mushrooms'
Q if requested topping != 'anchovies':

print ("Hold the anchovies!")

O HRIBITH requested topping M5 'anchovies' BATHE, WRENFHE, PythonkiRE True , MMPATRIREL £ EAFHEMNRID: WRXFHMEH
%, Pythonki&ElFalse , FEILAPATRIRIEL £ BAFEMRE.

HFrequested topping MMEARR anchovies' , EMHATprint BEA):

Hold the anchovies!

WEE I RZHAHFERPRER MR TS, BEHFRER MRS EHELER.
524 HBR¥F
REREEREE, b, TEOABRE-MARTRIS:

>>> age = 18
>>> age == 18
True

WREFT U BER N R FREARE, B, TERABERGINE RN IERNITE —%H 8.
magic_number.py

answer = 17

@ if answer != 42:
print ("That is not the correct answer. Please try again!™)




answer (17) AE42, @RKIFHBEFERE, FbgmdtmRERE UHIIT:

That is not the correct answer. Please try again!

FEAP RS ZMBELE, AT MFET. KT KTET:

>>> age = 19
>>> age < 21
True

>>> age <= 21
True

>>> age > 21
False

>>> age >= 21
False

FE1 £ B AT A AR A, X AR AR B B T S L B A
525 BWEZA%H

RATREB R R ES A&, Hl, ARERTEEERNZEHENTrue BAPITHMKERE, TERERRER—ADZERTrue BRPATHEIKERIE. EXEHRT, X
Fand Mor ATBIR—BZ 1.

1L EMand RES AN %M
ERERBHNKMEHATrue , AIFEAKRETFand BHMEFURETA—: DREMIAKELT, BIREXMATrve s MRELF -NMURAELFEL, BIREXM

AFalse .

B, ERERETHANAABANT2Y, AEHTHEHERR:

@ >>> age 0 = 22
>>> age 1 = 18

@ >>> age 0 >= 21 and age_1 >= 21
False

© >>> age 1 =22
>>> age 0 >= 21 and age 1 >= 21
True

O, BRATEXTHENMATEHERKZE: age_0 Mage_1 . EOL, BINREXFHNMRERETHATRET2 EANIRBLT, BALKUREEET, Hivgs
FHREAMGERNralse . O, Riilage_1 BUA22, KFfage 1 KEKRT2, FHUEFEMIRABL T, FEENMFHRIEANLERATrUe .

ABET RN, RSN HBE - ES A, EFIEBFULEY . MRRERES, WK ROT T X

(age 0 >= 21) and (age 1 >= 21)

2.fEHor REZA %M
KFor BABILARESZ N %M, EREZDEH-ANZEHE, RESETEMR. CEFHMREREBEN, #Hor WRERA AFalse .
TEHERRERMNANER, BRENXEREDET —MAMERRNT21S:

@ >>> age 0 = 22
>>> age 1 = 18

@A >>> age 0 >= 21 or age 1 >= 21
True

© >>> age 0 = 18
>>> age 0 >= 21 or age 1 >= 21
False

R, BOEEEXTHMATAEHERITE (MO . BTOLNage 0 WIRET T, FHRENRERNLERATrue . FTEHK, RiMage 0 WANIS EOLKIIIR
1, FHNRAREEEY, FHEENRERAML R Aralse .

526 MEREEHRTEEEIIERT

R, PATRIEMLAREFIRETASRENHE. fll, SRAFEEREN, TREEREMRENAFNLEBCASER P E5IRT. EHERFD, TREEZRE
RAPRENERBASECHMLETIRT.

ZH W EERBOAEESIRT, TEAXRTIn . RERTHRALFEERS K — LSRG, XERGELEWE-NFIR, HPasHP RREERR, RERERNE R
REBREFEZIIRS .

>>> requested_toppings = ['mushrooms', 'onions', 'pineapple']
©® >>> 'mushrooms' in requested toppings

True
® >>> 'pepperoni' in requested toppings

False

EQLMOL, FKEFin ikPythont&EF|RKrequested toppings BREME 'mushrooms' M'pepperoni' « XFMEARMBEMH, BiLREBECE-IFIRE, Bt
BERPRBATRENE.

527 REREHERTIEEESERTD

TR, BENENEROSENRPREE,; EXMHERT, THEAXET ot in. HliN, MRE—AIR, HPOSEEAIEERIZ ERBTRIAF, RAERERH
FRAFFRATR MR BT




banned_users.py

banned users = ['andrew', 'carolina', 'david']
user = 'marie'

@ if user not in banned users:
print (user.title() + ", you can post a response if you wish.")

OLHIRBITHASE: WRuser E‘J{E*@;@Eﬁﬂﬁbannediusers #, Python#iREITrue , BT BAT 48 BRI AR AT
FF 'marie' REETEFIRKbanned users #, FHILMIEE B — KB MR RIFRIIHER.:

Marie, you can post a response if you wish.

5.2.8 AMi/REER
BEE R RIRI T EREN, MBRAREAREER , EFTREMANRMDN L. SREFRER—F, HREEANERELNTrue , ELNFalse .
AREBEE AT RFARM, MIPRREBEEST, B R UGS M R N2

game_active = True
can_edit = False

AEREEFRSREF P EENAMATE, fRERMET —MmirrR.
HFR A
5-1 MR - RS —RIIFMAIR; KRR AR 45 R BUA SEhR 48 REITEN R . ARgm S IR ARAD R KA T T IR A

car = 'subaru'
print ("Is car == 'subaru'? I predict True.")
print (car == 'subaru')

print ("\nIs car == 'audi'? I predict False.")
print (car == 'audi')

o WABTALIRAER, BEERHETENTANTrue Bralse .
o BIZZEDIOMIR, HEPGRIINATrue Mralse WIHREHELEA.

S2EEZMFMHWR - RIFERBREIZIONR. MREELABELS RS, TERS LR, R EATNABlconditional tests.pyd. X T i i)&-Fh U
R, BEORE—ANERNATrue MFralse KK,

o BMAEMNNFHBHENIE.

o FHESLower () FITIRK.

o MEHMFME. A%, KT AT XTFETFHHITFET.
o fFRXEFand Mor KWK,

W ENERBREENR .

o WBEEERERTREEEIIRS.

53 if iEf)

BRFHNRE, BATUIHERS i BHT. if BAFRSHM, GREABMIRTZIANFAEC T REENRN, FIBT 241 BaR6, THERAMR®REA
8

53.1 fEHBMLifiEa
BRI £ B R — AN IR — AR

if conditional test:
do something

EHUTH, TEEEMFENR, T7EERERNRETOGERIDI T, THATEMRIE. WRAHEMRISENT e , Pythonft &44T BT £ BRI &N
Pythorsfé 22 B 1 2 175 .

BBHE —DMRRENEROZR, THREHEXINARTHRZNFER, THEHADTRB:

voting.py
age = 19
@ if age >= 18:
(2] print ("You are old enough to vote!")

7EQL, PythontERBage MERBATHETIS; HEREHEHN, FPythontiiTOLMEHEKIprint EH:

|You are old enough to vote!




Eif BT, FERERS for BRTMER. MRAMARBELT, BRITL BABEHTASENARBT, TUERBIKEAT.
ERBAEL BABEKANERT, TREFEASERFENRLT. TAE - MABRENERN BT T, RMEETZLET:

age = 19

if age >= 18:
print ("You are old enough to vote!™)
print ("Have you registered to vote yet?")

FHPREE T, TMFKprint BEHHEET, ERENIKHIAT:

You are old enough to vote!
Have you registered to vote yet?

mPage WHEMDTIS, XAMEFEHRLEEMEL .
532 if-elsei&f)

LW BEAFFN DB THHT—ADRME, HELFBELNIITH —DERIE: ERXMERT, 7TEAPythontRHtHif-e1se B, if-else HARKLTREHN 1 B,
Hf el se IFAILREES I F M I BUR B I I ZEHAT HIBRAE .

THEBREE NS RERERN 2R 5 EHRRHEE, RREXNATERERERNBER—KHE:

age = 17
@ if age >= 18:
print ("You are old enough to vote!")
print ("Have you registered to vote yet?")
@ else:
print ("Sorry, you are too young to vote.")
print ("Please register to vote as soon as you turn 18!™)

WAL FAIREL T, RUTE-NEERprint IHAHR; WRIRLERAralse , BRIUTOLMelse BB, KKage MT18, FHAMAKEE, HikiTelse R
TR ARG

Sorry, you are too young to vote.
Please register to vote as soon as you turn 18!

ERRBZFTUTT, REARGFEEHRMER: EABRENER, BAR®. if-else HMIER B LA TEULPythor AT HMRIEZ —MER . EXMELMif-clse 41
F, BRESPITHNREFR—.

53.3 if-elif-else %

ZETBEREBIEHNNEL, N EAPythontR i f-elif-else 4. PythonAPATif-elif-else HHHH—MRIGHR, ERKAESNFANR, HIEIEL
TR, WRELE, Python T RERFE B R AR, HBEEA TR,

ERLHFP, BREBATHESROBREBLFHA. G, RE—MRIBERBK SR IOU K-
o 4HLIT
o 418 WBR5KTT;
o 18% (&) U LEWHI0ET.
MR REA—%&if B, WAHEITEMER? TEIRDHE - MAFTRIERER, T %88 ITENEHYE:

amusement_park.py

age = 12

@ if age < 4:

print ("Your admission cost is $0.")
@ elif age < 18:

print ("Your admission cost is $5.")
® else:

print ("Your admission cost is $10.")

QL WRRE M ARBAWAY, MPRIXH, PythonhiTE—%&EMHEE, HFBERTRIR. Oikielir RIGTHERS—Aie Wk, EMFERMEKREABT
WA RET. EXE, BIMERXMARDITAS, FAFK-MIRRED. WRXMAKRFKISSY, Pythonk{TENHARKIM R, HBhidelse MGH. MR Wikflel i JAA
K, PythonkE{T@O%kelse RIBRF KD,

ERA BT, ORMRNLRAFalse , REAPITHALR. R, F-MURMLERATrue A2MFI8 , FKHITHABR. Bdh—MF, AASEETITER
B

Your admission cost is $5.

REEREE17%, MR IARE A RET. EXMELT, FiuTelse RMBR, MEBIEMEAI0ETT.
ARG E R, AIATEif-elif-else fRIBRPITENIIRMYE, MRERXFRETENRE, HECEEHMN— KR ELKNprint BH:




age = 12

if age < 4:

[1] price = 0
elif age < 18:
price = 5

else:
3] price = 10

@ print ("Your admission cost is $" + str(price) + ".")

Ot QLFOLKIRIBITRAT—ANRBIIRFE, REANFRREZREprice KMfH. Fif-elif-else &P R Eprice KWEE, —F%RH#EKprint IHFAOIMEBENE
BREITE—%EE, BHITERNK.

KRN SR —ARBIER, Hif-elif-else GMIMERED, EREETENS, MAREMEIIRMEHFRRITEH—FHE . BREEERS, XEETEHRB
EERHER: BRERHEESNNE, ABBHR—FMAR= kprint B,

534 fFHAZAelif REH

ARE R EMAER RN 11t R, flm, BEWTREFHEGEFENTH, THRN—NFAUR, ANBERSHEITI&MF. FTEBREEF65% (&) ULKE
A FTBLEA (RISRTE) MK

age = 12

if age < 4:
price = 0
elif age < 18:
price = 5
@ clif age < 65:
price = 10
@ else:
price = 5

print ("Your admission cost is $" + str(price) + ".")

KERLABRE, Foelit RBHR (RO BIHEHEFERAHNSEE, FHITEMERENEEME—I10FT. HER, felse RGHR (L@ F, LAKHMK
EBCNS5, FANLERBIE6S (8) B, FERTEAMRDHR.

53.5 HMelse {RIGHR
Pythonf FER i f-elif LHIEH L FHelse RBHR. EHEERT, clse RMHEARN; MAERMG—EERT, MH—Kelit BRI ST E BN

age = 12

if age < 4:
price = 0

elif age < 18:
price = 5

elif age < 65:
price = 10

© clif age >= 65:

price = 5

print ("Your admission cost is $" + str(price) + ".")

O4bffe1 s £ RIPAIFMFERIBILES (&) B, BORBENSRTT, KILHe1ce RIBERIL. SHXHNBHIR, SMRBRIBUER THSHMR A 23
.

else R—%BIAZMIEN, RERHREMf Helif PRZFMAURN, HPHRERESWUIT, XTRIFIATHREZBROLRE. WRMERELENRKFME, NEEHEH
—Melif REGHRRBe1se RMBHR. XH, RRATLEE, WAWHLMMEFMER, REMRBASRAT.

53.6 WMAZBAN%H

if-elif-else ZMTIREEN, BREASATRE-NMREHENHEL: BIEELTHURE, PythonstBhid R THINIR. XMTHRE, MEMRE, LREBIR—MRER
M

R, ARELIRBERROKFE KM EXMBERT, REA—RIITEELif Melse RLRMFELf B, ETRESNFMFATrue , BRBEEGNFMHATrue
I ERREUA R BT, B A IX AT

T FERE B K B E R B R T PR, BT A R I B R A X R R

toppings.py

[1] req‘uested_toppings = ['mushrooms', 'extra cheese']

@ if 'mushrooms' in requested toppings:
print ("Adding mushrooms.")

© if 'pepperoni' in requested toppings:
print ("Adding pepperoni.")

@ if 'extra cheese' in requested toppings:
print ("Adding extra cheese.")

print ("\nFinished making your pizza!")

RATERGRT —AFIR, HPESTHE LSRR (LO) . QLM IEOREMZFRE M TEREEL (‘mushrooms' ) , MRMT, MITH—FHAHE. OLMERKH
%% ('pepperoni' ) MIRMBME—ANFERLE ED, M ARelif Relse FH; BUAEH—MNIRRTEL, #FHETXMIR. OLHABREFEZRTERSMZ
+ (textra cheese') ; NEHMPHAMRKGERWFA, MEPITXERT. SLHRXANMEFBITH, MEFETZ =ML HTIR.

ERATBIF, SREGNKE, FHWRE LR RMEEHF 2 mZ 4+

Adding mushrooms.
Adding extra cheese.



Finished making your pizza!

WG TEXBHETE ALt -elif-else £, REBARERMIZST, AT —MIRETE, ReBbd K TRMR.

requested toppings = ['mushrooms', 'extra cheese']

if 'mushrooms' in requested toppings:
print ("Adding mushrooms.")

elif 'pepperoni' in requested toppings:
print ("Adding pepperoni.")

elif 'extra cheese' in requested toppings:
print ("Adding extra cheese.")

print ("\nFinished making your pizza!")

BN EFRPRELSE nushrooms' , BT, HIKELFEPRMEL. A7, PythonkiBbidif-elif-else HMFRTHINR, FERENRIRER
% 'extra cheese' M'pepperoni' . HERE, KHRMBZE SKE—MEE, ERSHMEAKEE:

Adding mushrooms.

Finished making your pizza!

B2, WRRRERT—MULR, BfEAif-elif-else &M WREBTESMRGHR, MEH—RIMILM B,
FHFR—R
534 BABIEH : BRERRPRSFRT —AMMEN, BB AL Nalien color WER, HEHREN green' . 'yellow' H'red' .
o WE—%if i, REASNEARTREEN; WRE, RITH—FHEE, HUEIFRBT 5.
o WEXANMRFHFHMRA, E—MEAP LRIREE T, WES—MRAS KRBT CGREBSHRN&ERLD .
S45BABIER . REISIWHERESEANGE, HRE—if-else £l
o WRMBARZER, HITN—KMHE, RUEEKEHRJZIBARE TR
o WMRSEARRGEH, MITH—KHL, BHERRET 100,
o HERNMEFRFEMRA, E—MEAEPRTLE RIBR, TER—MREFIITelse KRB,
SSHPBRABIaH3 : BHETS-4FMit-clse M ALf-elif-else £,
o WMAESEARZER, HITH—KHE, BHEXKBTIANA.
o MESEARKER, MITH—KHE, BHIERXRETI0MA.
o MESEARLER, RITH—KHE, BHIEFXRET IS
o WEXMEFHEZAMRA, ENSHESENIRE. BREMNLERITEH—KEE.
56 NEMAFEBRB . BEERage Wl BHE—Aif-clif-else &M, RiBage MEAWLT AERBANE.
o MR—AMARELRNTLE, RITH—%HEE, RLBIRL.
o WR—MAKFERA2 () ~4%, RITEH—FHE, HBEERED.
o WR-AARERAS () ~13%, RITEH—KHE, RBRILE.
o WMR—AANKERNIZ (F) ~20%, MITEH—FKMBE, RbREDSE.
o WMR—AANHERN20 (&) ~65%, MITEH—%KMEE, FRibREEN.
o MR—AAMERBITOS (F) ¥, MITH—FHEE, HHBRLEA.
S5-TERMAR . WE-AFIR, HPEERERKKR, BRE—RIMILKLLIEE, REFIRPRETQEHENKR.
o WiZFIRMELNfavorite fruits, FEHFEETZFKE,
o HESKif A, BAHRERMARETREESR S, MREAEFIRT, MITEH—KH S, W “Yourealy ke bananas!”.

54 FHisEALEFIE

BREEERLC BANIR, WRR-EEBRES: WFRTRENEBRRCE, REGWEERNRLKEY, DRELTEFRENEM,; IERRMESER T HRE
TURAFEZEAT -

541 BERETE

A ETF i — AR FRER T T A B RFFRE  brow ! ERBERAFR B RBEATITE . BRRIRAFA IR L £ FAHE TREHINR, Tk — SRR ErIR
FERFERE, FE A E AL

Ak P BT T A BB R R f). IX SR BB JETE B LRSI, SN — M ECRERITE — 2 B g — IR, RN EIHE RNIE, FF6EH—AMERRRE B mE thpE
FOmCAE, AT LA LUK o8 80 4 5 IR PR RS«

toppings.py

requested toppings = ['mushrooms', 'green peppers', 'extra cheese']

for requested topping in requested toppings:
print ("Adding " + requested topping + ".")

print ("\nFinished making your pizza!")



WHREE, FAERRERER A RK for 8.

Adding mushrooms.
Adding green peppers.
Adding extra cheese.

Finished making your pizza!

AT, WEREEEERERATT, ST EE? HREMLEXMER, WEfor FHFRE it BH:

requested_toppings = ['mushrooms', 'green peppers', 'extra cheese']

for requested topping in requested toppings:

if requested topping == 'green peppers':
print ("Sorry, we are out of green peppers right now.")
(2] else:

print ("Adding " + requested_topping + ".")

print ("\nFinished making your pizza!")

X B PR SRS TRE. OLKNAEREREAKNETRER, ML, REF—FHE, BUTRAFRNER. Okl se ADHH RIEMAE KR
IEIE A

R, ZEMAEET B R EMHIR

Adding mushrooms.

Sorry, we are out of green peppers right now.
Adding extra cheese.

Finished making your pizza!

542 BREIIRARER

BEHCAE, W TARKEANFIRBMT — A EKERE, BRRENBELEE MR, ROND ERELAFRBEEBESIRTIGEE, FHESREBREERBITH IR
FRZEM. FETH, EETfor BHAMHEITIRETAZMRERE,

THEEREHETRERE KNERFIRREAT. MRAFIRREN, RABEHMRSE @ WRFIRANE, BRI A 51 HLpE:

@ requested toppings = []

O if requested_toppings:
for requested topping in requested toppings:
print ("Adding " + requested topping + ".")
print ("\nFinished making your pizza!")
® clse:
print ("Are you sure you want a plain pizza?")

EXE, BIOERVET —AZHER, HPAEEEAEN (M) . EOLRIAT T HERE, MAREEIITfor 183, 1Eif BAPFRIIREAEFMERERH
B, PythonW7EFIRZEDAE—NTLENIEETrue , HEFIRATHIEREFalse o WRrequested toppings AR, BMEFTHII—ANnBIMHRARK tor 183F:; BN, BMITED
—%WHE, WRBEREHEESASIMEAEEELE (L) .

FEIXER, XAFIRAE, BT —f B R 7 S B E g

Are you sure you want a plain pizza?

WMRIXAFIRARNZE, B ERTE LI b IR0 i & R ERH -
543 FHZAFIR
B ERAE RN, ELFRN T, 0 REEEE L P RIS R, REAIR? AR ¢ EORHEREHEPENER,

Re s

REFEHMELLFERTMAEARER NI ZER, TEKRGELTHEANFIR, KB ANFIREEWFEERNMKAR, T ARG EBE FNIR . R
Frequested_toppings HHEANTLE, HUECRERFEEMANMMEE, FRERTELEPRNE:

i i = ’ ' i ’ ’

(1) available toppings [ 'mushrooms ' olives', 'green peppers'
'pepperoni', 'pineapple', 'extra cheese']
2] requested_toppings = ['mushrooms', 'french fries', 'extra cheese']
® for requested topping in requested toppings:
(4] if requested topping in available toppings:
print ("Adding " + requested_topping + ".")

(5] else:

print ("Sorry, we don't have " + requested topping + ".")

print ("\nFinished making your pizza!")

O, BATEXT —AFIR, HhaOFUEERMKER. HER, WRILFEEGNYREREER, WAER—NTaREHEN. €Ok, RITXET MR, Kb
BEBEAKIE, EERBPAITRAIFEHREE— french fries' . O, RATBHBMZE SNEEFIER. EXAMERS, o TEESNEHEE, RIOVP[NECRETC
HERMKERSIRS (@) ; MRBFREHEN, MEAMARLLFES, BTNUKETelse iBHR (O : TEH—KHE, HIFBRENHMIXMAL .

TX L AR PR ) B T VS




Adding mushrooms.
Sorry, we don't have french fries.
Adding extra cheese.

Finished making your pizza!

B ABAL TR, BTSSR T —fELRE !
HFR—R

58 LS BR T AR EHRITHY . AR AZEDEESMAPFERFIR, BHF MR/ LA adnin' « BRIFEH SR, EEAR S B F M0 EEHITE— KT
RES. WHAFAHIR, FRASMLHAFTH—FARES.

o WRFAFEN admin' , BLITEI—FAERRINEEH S, WHello admin, would you like to see a status report?”s
o M, FTENI—FABEMFEN B, 0 Hello Eric, thank you for logeing in again”.
S5ORBEERFBBRE  EATREIS-SRENEFD, BN—%if BQ, RERAFLIIRETRZT.
o WM, BATENH B “We need to find some users!”
o MERFIRSHFTER %, BERITEERBEER.
SI0RERF L : HTEHNEERS —MEF, EONEHRSHEFHEP 28 —T =K.
o QB—ANELEEANHFLANFIR, HHHFL Ncurrent_users
o HAE—-MEESARFLEMIIR, BEMEAnew users , HHEHPE-FHIHF ZHEEESRcurrent _users #.

o WfiFlFnew_users, NTHINENMH 4, BRECRBOHMEN. WREXE, RITH—%ELE, REFEHAINWHE L TN, TO—-%ES, &
HXAN P AR AE -

o WRBNAXSRHEE: #aiFEH, WRAF L John' BHEMEA, RIELAF% JoEN' .
S-11 % . FEERRAME, Wisti2nd. REBUFHH DGR, RAEL. 2R3615.
o FE—AFIERPIEMEEFEI9.
o WHIXAFIE.
o EEIAPHEH—Aif-elif-else &M, LITHEMFENRKFR. WENARN1st « 2nd~ 3rd~ 4th~ 5th 6th 7th 8th MIth, EHENF
O E—1T .
55 WEifBAKMKR

AEMHEGNROEERT RIFMERBEE I EE4NRNERX R E ST, PEP SREMME—EIR, EFEW=-=. >= M= FURSEFHLEHFM—ADTHK, flm, if
age < 4: BHWif age<4: IF.

KRR 2 A A 2R Pythonsd ARFE K 52, T R RIS RERER 5 .
HFR—R
5-REEf BAKKR . FREELERSOESF, HREMHLTE T REIRKEK.

5-13 A8 . SRISEARREL, RERR—ARNERKEFRT . ETRGOAERFFEMRLERE TERAKINR, R LLE SRR R E R —
Lo i, BEEMIERCREN TR R, IRVTRRAEAR e — L R, R IX 5 T AR IE R TR AR BRI REAR S T O RR . ARBT TE B 4R LA R AR AR I Web R IR

5.6 /Ng

ERER, REITNMRESERELANTure BEANFalse MFMAIUR. REITWOMBESH LWL ER. if-else BAMif-elif-else &M, EBRFH, REMATX
SRR R, D X AMREHL. K% T AEN AR for BRI, UARARTHAMTRNT R ENFIRTRETLE. REFBRFEIT
Pythongf AR 75 TR IR, XA R IRENER G 5 IR PR E 2%, HARKA S TR MmEg.

RO, KK PythonF . FMEMTFIR, HiLREEEK ARG SXBGER. eI MAEIEIEHTR, URNMAREFRFAZIRM £ BROEGERER. £IFH
R BER AL E 2 Bt R I

Foexm T




FERER, JR7ESRBRARE BRBGERKPythonTF . K AT HRBERFRINER . ETFRTEENGESRILFAZRE], FHERINSERNAE
TSP EEE. 556, RERFEIEMTRINGIR. FEFIR KT MR T I T 5

HRTRE, RS EERBISMESYREE. FTUAR-DMRRIANTR, REEERFFEESDOEEREHSMER: BE, S, ik, PALURE
BRI TE. RERBEFEHERFMERNER, W—RABAREEL, —RIANZRAERNET, UR—RINWLKRIERS.

6.1 —/MfEj B
RE—AUR, Kb AE—LINEN, KSR AR TR, FER—AMROFIR, 70T AR EANREE.:

alien.py

alien 0 = {'color': 'green', 'points': 5}

print (alien 0['color'])
print (alien 0['points'])

Falien 0 & THEANKBREN RS FAF%print ARV HIFTEXLEER, WFHR:

green
5

5REHHEMS—H, BEREEHAFR, OURE-BNEKES . ERFR-BNEE, R EAM e8RS SIS 7 .

6.2 fHfzFH#

fEPython, F#t B—RFIEEX . SN M5 —MEMXE, RATUMERERYIH S ZAHKBRNE. SRAXBKIETURKT. F/H. JIRDEFN. FLk, T
AT Pythont 5 FI4E 5 it (K (B

#EPythond, FRABAIES ()} PH—RFIBEXN RS, WHTTH KRR

alien 0 = {'color': 'green', 'points': 5}

B/ TRFAERERE. B, PythonfiBE 52 AHKERINE. RMEZRMAE S, ME—EXZAAESSm. EFid, REFHES SN —EXTHRT.
BERRFERAE—NEEN, WTFREBUERFRalien 0 Fix:

alien 0 = {'color': 'green'}

BAFRRAEET —TiBKalien 0 MR, BAMPRXAMMENNGIE, EXAFREP, FHE color' B—AME, SZARBEN green' .
6.2.1 ViR HE
ERE SR LB, TR AL T BN, 0TFFR:



alien 0 = {'color': 'green'}
print (alien 0['color'])

XKEEFRalien 0 FEE color' MHRBRAIME:

green

FRYITEEEBRHENREX. B, THRRWKTRalien 0, HPEAEHAREXT:

alien 0 = {'color': 'green', 'points': 5}

BAE, IRATUAVTESME Nalien 0 WIBUEAMGE. WRTRKE R TEAMSEN, FREEAT LU I AR R e Tu X B3R 18 2 DA A

alien 0 = {'color': 'green', 'points': 5}

(1] new_points = alien O['points']
@ print ("You just earned " + str(new points) + " points!™)

BRI E LT AT, RENZANFRPRREGE points' MREINE (RO , X NMEFEMAERERew_points Ho BTFR, HERNMBREIATHE, i
TEH—%HE, BURERETEZLIH (D) -

You just earned 5 points!

MR RIET S BN A BT IR BARTS, SRRIREUZ IR A A
6.2.2 ¥ ingk—Ext
FME—FENBEN, THNELPENE . BRI, TRKEEFNE. AT RN KB .

THEEFMalien 0 FHRMFHTER: SFEANK x A45H y 247, ERINGEBEFENOREMERTZIEN. RIVEXMIENBERBLDS, BERRE LQZ25G RN
7. BTFRATRIERERNE L, FREESSIEANBERELLL, T x LFREN0; BRZSNENBUEBFRTUH2SERIMT, T y RIRRE A2, WTFH

AN

alien 0 = {'color': 'green', 'points': 5}
print (alien_0)

@ alien 0['x position']
@ alien 0['y position']
print (alien_0)

0
25

RATE BN T fH—EEFANFR, RFTEOHRXNFR, UBREEBRE. 0L, RIEXNFRPHINT —NME—EX, HPREHN x_position' , TMHNAO . 1
%, RMERXHEMBEME, EHEARNEA v _position' . TEHBBBKTFHMET, KFEBIXFFYKE—EX:

{'color': 'green', 'points': 5}
{'color': 'green', 'points': 5, 'y position': 25, 'x position': 0}

BANFROBERA DG E—EX, KRN ESENNRERN A5, MHYENHEMEEE. ER, #—EXKHFIRF SRMIEEFERR. Python 3L —E X
BB TR SR LRAMEZ AR R -

6.2.3 RBIB—ANTFH

A, EEFRPEMEAEXNRNTHE, WARGELIUZEM. A, TEER-NZNERESEX TR, BHTRMENEEX. B, TEBRT @ uxs
TRl FEMalien 0:

alien 0 = {}
alien O['color'] = 'green'
alien O['points'] =5

print (alien_0)

REERENT EFMalien 0, BERPHMBEMNAE, BENRRE—EEMEHKFR:

{'color': 'green', 'points': 5}

56 PR 7 SR A A P P RGO SR SRR S 5 A8 B Sh AR UK B —E X B RAERT, BE AR B E BT

6.2.4 BRFRPHE
BEERFRPOE, TREEREFIS. BAESHEORURL S ZRACENNE. b, BREMERRIOET, BEE— MIEANRGIYEA:



alien 0 = {'color': 'green'}
print ("The alien is " + alien O['color'] + ".")

alien O['color'] = 'yellow'
print ("The alien is now " + alien O['color'] + ".")

RITERENT —ARFSEANalien 0 KMFH, HPABEXMIEANSE. TTR, RIWER color MRBMMEBN vellow' o MR, XMEAFHELAG
BRRT EHE:

The alien is green.
The alien is now yellow.

KRE-NEEBBIF: N— S UNFREERS NS BN EBATIRE. Ak, RIVEEEZIIENRLRERE, HERHE RN LB L E:

alien 0 = {'x position': 0, 'y position': 25, 'speed': 'medium'}
print ("Original x-position: " + str(alien 0O['x position']))

# FAEBHIEN
# WAEANLREE R EREB LT

@ if alien O['speed'] == 'slow':
X _increment = 1
elif alien O['speed'] == 'medium':
x_increment = 2

else:
#OXASME N IEE — R R

x_increment = 3

# HOLE ST B ALE I B3R

@ alien 0['x position'] = alien 0['x position'] + x_increment

print ("New x-position: " + str(alien 0['x position']))

BATEREXLT =AM EN, HPAEHMHRx LIRHY 25, EHEE medium'  HTHAALEE, RINEETHONLGE, ENEEEXEE-EX, XA RO TR
AeFEMENL. BIBETE T x_position WHIMHE, BEILASMMEXMIEANALHEST ST,

QL AT —Aif-elif-else HMRMEIBANALABINLE, HFBXNMEFMAEZR increment Ho WRIBAKEER slow' , BREEHII—A AL
MEEER mediun' , WREBAHENBA: MEN fast' , BAGBII=ABA. HEBIHRE, ¥H5x position MARIEMN (@) , FHEERREKI 7P
FI##x position

TR NEEPERSNEN, BB AR S FA AL

Original x-position: 0
New x-position: 2

XEARME: BEBISEAFRIRIE, TR BEARKTA. S, BRI EESFRSEAZREERIRASNEN, RN TR

alien O['speed'] = fast

BB, BUBTXENREN, HFRMif-clif-else SWEE—ANERMEMSLER: increnent .

6.2.5 Mikx®—EX

HFFRPAFRENGL, WHEAdel BAKMMKE—ENMENE. Efdel BN, BIHEEFREMERBRIE.
B, FHEHRBMNFRalien 0 FMBERE points' KHM:

alien 0 = {'color': 'green', 'points': 5}
print (alien_ 0)

@ del alien O['points']
print (alien_0)

QL fRIBAT ikPython¥ 48 'points' MFMtalien 0 FMIER, FRMERSXANMRMRBRKE. WHRE, # points' RHMs CAFMPMER, EHAME—EXRZHEMN:

{'color': 'green', 'points': 5}
{'color': 'green'}

TR MERKRAEXNKTHERT .

6.2.6  HIMIXT 54 BRI - S

ERTHERGIT, FREFEOR—DNR GERFE—AEN KBMEL, ERETUERFIREEASHROE —MES. flm, BREERERSA, ARMiRE
RIGIBE S, AN FIREHXMERAERNSER, WTFHR:

favorite languages = {
'jen': 'python',
'sarah': 'c',
'edward': 'ruby',
'phil': 'python',



EMRESR, BAK—MBEROFRBET 270 HhE8MHR - MUABSENAT, MEMMLEAEE ERNES. REREERASTRE L TFAN, ERANETE
B E&REER, BET THENANERK, HER—MREX, FECEEMNE—MES. WERBREEERN, XRMESE QM EERREX, AFER5%—
NME—EX AR

EXF TG, ERE—NRAENET TR NERES, FMEN TR, ERE5FRPRENF. S —FAENEERERE — ME—EXEEtn LES, i
JRE T — T8 I —E X 0 %

EE A TEKRFIRMEN, REHRMERTAE IR RNBRERERNE. N TRRAFE, EF M-SR R E TR, B IERK g8 5SS eI
R, R RESE IR R KRBT K.

SEMABENET, THEARNFRRRHRBBERIES:
favorite_languages.py

favorite languages = {
'jen': 'python',
'sarah': 'c',
'edward': 'ruby',
'phil': 'python',
}

@ print ("Sarah's favorite language is " +
(2] favorite languages['sarah'].title() +
9 u‘u)

HREBSarah BRHIET, BATEM W TFAED:

favorite languages|['sarah']

fEprint iFAF, BAVMERTXMEE (@) ; HMHiEH T SanhERKINES:

Sarah's favorite language is C.

BARIEER T MR K Kprint BAPMEIT. Bilprint LREHFRAHE, FHEMBKE SO RBELESENESERN (MO . HGRFEESENMITIF
SETHHAZE, HEF—FTRKE (RO ME—AMPHEEHEF (+) . HEERHEAprint BEANFLEET, HEATOREENHFTIHELE L. BEETOHFTEAS
&, fprint IFANBE—TREMNLEAES (1) .

FHF XA

6-1 N : FRA—NFHREH—ABANGEL, GEEL. . FRAFERRT. ZFANEE®irst nane « last_name . age Mlcity . KFEMEZT RS
RIS BT RN K.

62 ERMBT : EA—NFHRFHEEANEROBT . HFRUSPARKEL T, FHXEAFREFRTHE; BHEMATRE—MHT, FRREHFIENER
EEF RS TSN ANLFRMEREE T FEXANEFEE S, @i A REEE R H L.

6-3 ALK : PythonF 4T A AL A B H N T, EABGIRE, BITREERRITICE.
o MEHRE AT St S WARIAIL, K ENAERICRTRE, R eiln g UEAEREERICRS.

o DUREI 7 AT ENEAMAIC R A S Lo Ak, JRATBLEITENAI, EERmMLE—AES, BITERICKE S, WAE— TR, BERBRITH (\n) &
A—AEAT, RIGHET 47 UGk K77 3T ERIC I 85 e

63 WHTFH

—/MPythonF St AT HE R & JLNE—EX, HATREEHEAMEEN. ETFRTRESKENEE, Pythonst X FHEH. FRATMTUEMTAFMEES, FHHSH
WHFRETTR: AT AN EEE.

6.3.1 &P BT A He—Ex
REEMIBFHITER, SERE—AFFR, CHTFERRFEHAPNEE. TERNFAFEE-ZHPRAP 4. 2.

user 0 = {
'username': 'efermi',
'first': 'enrico',
'last': 'fermi',

}

FRAAZREAALHER, Thiduser 0 KEM—TEL, EMREFRBZAFFRINOFTEES, ZELR? ATUMER—Afor MMM XTI

user.py

user 0 = {
'username': 'efermi',
'"first': 'enrico',
"last': 'fermi',
}

©® for key, value in user_0.items():
(2] print ("\nKey: " + key)
(3] print ("Value: " + value)

WOFR, ERSHATEHFAN or 783, THEHBNEE, ATHEMERENTHRINE. ¥ FRHENE, TEREMLHR. THAORBERTHRRERE, XEew




for k, v in user_ 0.items ()

for BHME-HMAAEFHREM T Eitens () (LO) , BRE—MEAENFIEK. BETR, for BIMRIHE MR AN EEIRENHNZES . EEHROH, R
MERXBENZERITNENE (D) REAMRKKE (O . F—FKprint IFATK" \n" FRER DS NMREAEXATEHA—A217:

Key: last
Value: fermi

Key: first
Value: enrico

Key: username
Value: efermi

ER, BT, S E T KR BN W5 REIRY R . Python s 56O B3 AR IBUT , T R ERER SR (E 2 IR B SRBR R R o

#E6.2.675 If 7 il favorite_languages.pyH, FIFMEHRAFAAKFE —MES: M TRBZHEN TR, BHATRHRE—ENREE. MAEHFR-avorite languages , KRE
HpSMNRGEAMERNHREES . BTHPNRELNSG, MEHLES, FLBROEFETSEHZEEnane Mlanguage , MARkey Mvalue, XiLAERSZHBIEHF
HIFE A«

favorite_languages.py

favorite languages = {
'jen': 'python',
'sarah': 'c',
'edward': 'ruby',
'phil': 'python',
}

® for name, language in favorite languages.items():
[2] print (name.title() + "'s favorite language is " +
language.title() + ".")

OLb (ARG Lk Pythonitd /i 7t o AN —E X, IR REMAEL Bname 1, TIHEFMEZElanguage Fo XEMRELREBILAFFERRIBAAprine F4 (LA)
RAA 280

UER TS, R EMAELERERHERT

Jen's favorite language is Python.
Sarah's favorite language is C.

Phil's favorite language is Python.
Edward's favorite language is Ruby.

MEFREENR ETHELEAARNEESER, XMERBREM.

632 EHFHRPHFAR
EAFEMEHFZRPHER, HiEkeys () RAEH. THEXREHF#Rfavorite languages , FFEEMEIAEE KA FHITEHK:

favorite languages = {
'jen': 'python',
'sarah': 'c',
'edward': 'ruby',
'phil': 'python',
}

@ for name in favorite languages.keys():
print (name.title())

Qi HARABAT ik PythondRER F i favorite languages FHIFTER, FHFRIKBENFHEEIEBnane H. WHFIH THEMREEN L F:

Jen
Sarah
Phil
Edward

e, SBRINBHGTE KR, FHik, wEEERREF K for name in favorite languages.keys () : B¥ Nfor name in favorite languages:, i
BAE.

R B AR T keys () THERBERZEM, R CUERZEY, ERRMRER, BTEKE.

FERXMAEER S, FIAE R TSR 5 AR E . FHRITERAHES, BURMHAERKIES . RIVBEE—FEBHFRTRET, BEAFRREMRKNATH, T
BI—%H B, RHEERKIES:

favorite languages = {
'jen': 'python',
'sarah': 'c',
'edward': 'ruby',
'phil': 'python',
}

@ friends = ['phil', 'sarah']
for name in favorite languages.keys():




print (name.title())

(2] if name in friends:
print (" Hi " + name.title() +
", I see your favorite language is " +
3] favorite languages[name].title() + "!")

HEOL, BINWET IR, HPOFRNBELITEHHE, BOEAERKESHAAL. EEFT, BINTOEMIANELET, FRELAHHELZFREESIRfriends F (I
) . MPEFIRT, BMITEH—ARREERE, APEEXMMAERKIES. ATHERKIES, RIOMEHT F04E, FHEEnane KAHTEENE (L) . AR
BFMEPATE, (BRI HAIT BBk B

Edward
Phil

Hi Phil, I see your favorite language is Python!
Sarah

Hi Sarah, I see your favorite language is C!
Jen

FREFM LA keys () FIRFEMARBTEZTIHE. THRRGHEENETEZT IRE:

favorite languages = {
'jen': 'python',
'sarah': 'c',
'edward': 'ruby',
'phil': 'python',
}

@ if 'erin' not in favorite languages.keys () :
print ("Erin, please take our poll!")

Jrkkeys () FERGBATEG: Ehl, BERE-AFER, XPE3F0TNAER, FHhOLKRGITRARZE erin' REASERXMIRS . ATHIFACEEXAF]
x, HEITEH—%KHEE, BEBSMEE:

Erin, please take our poll!

6.3.3 BB FRP TR
FRERVFHMIDFRAE L RIFRBERR, ERMNFEROTRN, REUTFRATTIEK . XA, FAE R R R IR AR BRI IE# 1.
BRI RETTR, —MIMNERTE for BN HNREKRETHT . Ak, AHEARSsorted () RRBEFEINFHFINRSIRIBI 2

favorite languages = {
'jen': 'python',
'sarah': 'c',
'edward': 'ruby',
'phil': 'python',
}

for name in sorted(favorite languages.keys()):
print (name.title() + ", thank you for taking the poll.")

R for iIFAIRMTHMttor B, EXNJdictionary.keys () MARMEAT B isorted () » XikPythonFl i # P IFTE R, IFFER PRI XA FIRBTHT . Fiil
R, HIBFERTRERAEENAET:

Edward, thank you for taking the poll.
Jen, thank you for taking the poll.
Phil, thank you for taking the poll.
Sarah, thank you for taking the poll.

634 WHERPHAME

IR B R R FRATHE, TEATEvalues () , BRE—MEFIR, MAREEME. Fll, WRRBFE-DIHNFIR, PHPABEHREEEENE
MEE, MABTHRAEENET, 7L

favorite languages = {
'jen': 'python',
'sarah': 'c',
'edward': 'ruby',
'phil': 'python',
}

print ("The following languages have been mentioned:")
for language in favorite languages.values():
print (language.title())

X for iIBARMFHRPNEME, HKHEMNKREMBIZELanguage . BEITEXEE, RFB/T —AMFIX, HPLERAEEERNEMES:

The following languages have been mentioned:
Python

c

Python

Ruby




BMMIE R P TANE, TRAEEETES. WRAKERDN, XUFTNREE, BRREAEERS, REANFIRTRASKEBNERIR. ARKREZN, THEAE
& (set) o BE KUTFFIR, EFNMTRBELALM—T I

favorite languages = {
'jen': 'python',
'sarah': 'c',
'edward': 'ruby',
'phil': 'python',
}

print ("The following languages have been mentioned:")
©® for language in set (favorite languages.values()):
print (language.title())

BEEETERTENIIRAAset (), WikPythondR HFIRFM—T MR, HEHAXLETRRUE—ANEES. EOL, RIVERA T set () KR
Hlfavorite languages.values () FAEMES.

SGRE-ANAFEEMNFIR, HPFHTHRATERENFTEIES

The following languages have been mentioned:
Python

C

Ruby

BEEREIR A S Python, % SR IE W B KD RETTH B R DA B 1) 77 UL B 40
HFER—R

6-4 ALK . BEARREE T M, BEE BB ARG 6-3M 9 S KA, FHPK—FRFlprint IFABEA—MEHFRFRBIERET. #iE%
B IEHILRE, BEACRFTHEMSANPythonRiE. BIRFUBTEXANMERFN, KEFAERLE A B EEmLF.

65T « BT, ERFEREAATREIEENER. Kb~ M AR nile’: "egypt' .

o AR NS AIRITEI— %58, 1°The Nike runs through Egypt.”

o SERETRA SR SR 0 4 AT E 3K

o SERERHET AL NS E RIS T HE,
6-6 2 : 7E6.3.14%'S MR FF fvorite_languages pyr #47 LA F #1E .

o GE—ARZSBEZAENARSL S, HHHEADQSERICE, TABARAEET I,

o« EFRAARGH, HFESSMENA, TO—&BERREE. MFERSSHEMA, TO—KHLLHLS 5HE.

6.4 ®RE

AR, HEH—RIIFMFEEFIRS, BRFIRMEAEFEEFRD, XHIRE . RUUAEFRPREFN, EFRTREFIREEEFRPREFN. EOTHRKRE
RE I, RER—THRKHITIAE.

6.4.1 FHFIE

Fhalien 0 BE-MIEANZMER, BEEFEE-ASIEANGE, EHEERE ELLMIEARGET . MAEERBFLEIKIEAR? —FER R NIEAF]
x, HPEMEABR—AFH8, SEFRZNIEANEMER. fl, THHRBURZ-IMEEENMIEANTIER:

aliens.py
alien 0 = {'color': 'green', 'points': 5}
alien 1 = {'color': 'yellow', 'points': 10}
alien 2 = {'color': 'red', 'points': 15}
@ aliens = [alien 0, alien 1, alien 2]

for alien in aliens:
print (alien)

RAERAWRET =AFH, KPS IFARZR—MIEN. £OL, RIVEXEFREEPE L Naliens HFIRT. BIF, RIEHRANFIR, HHEAIENRITEH
*:

{'color': 'green', 'points': 5}
{'color': 'yellow', 'points': 10}
{'color': 'red', 'points': 15}

BERFERLHERE, SEATIEZA, BEMIEABMRERRBESERK . £ TFHKRFS, BRIMMArange O £RTI0MMEA:

# Bl TR AR ZTIR

aliens = []

# BIE30NRARSEN

@ for alien number in range(30):

new_alien = {'color': 'green', 'points': 5, 'speed': 'slow'}
3] aliens.append (new_alien)

# BRI AN

@ for alien in aliens[:5]:
print (alien)

print("...")




# BRGIET ZLAMEAN
@ print ("Total number of aliens: " + str(len(aliens)))

ERXARHIH, HREUWRT —AEIIR, ATEMETREWRMTEIEN. EOL, range () BEI—RFIHTF, HME—KHARREESFPythonRMNEERXAMENR L DK, &
WHPATIXAERR, HER—MEN (D) , FHFHHMMEIFIRaliens KB (RO . O, HH—MIARITENHENMIEN; £OL, ITENFIRKKE, LIEYH
LR TI0MEA:

{'speed': 'slow', 'color': 'green', 'points': 5}
{'speed': 'slow', 'color': 'green', 'points': 5}
{'speed': 'slow', 'color': 'green', 'points': 5}
{'speed': 'slow', 'color': 'green', 'points': 5}
{'speed': 'slow', 'color': 'green', 'points': 5}

Total number of aliens: 30

RSB AMAFMRMRHE, EEPythonE R, BMIEAMBMOLE, XiLBRAIIREHLIBIEENMIEAN.

E AR T RECERBLNKSEANE? BR—TF, WHREERRNET, FEEALTARBHERESNR. BEN, RAITTUMER for MBI F BARBEELSE
AHigiE. fim, BRIT=AENESCAE AR, EENTEEE10N A, TR

# QAN TSN Z SR

aliens = []

# BIE30NMREMSEN

for alien number in range (0,30):
new alien = {'color': 'green', 'points': 5, 'speed': 'slow'}
aliens.append (new_alien)

for alien in aliens[0:3]:
if alien['color'] == 'green':
alien['color'] = 'yellow'
alien['speed'] = 'medium'
alien['points'] = 10

# BoRETLAMSEN

for alien in aliens[0:5]:
print (alien)

print("...")

ETFRMNBEBEAH=EASEN, FEEH -NMREEXESNEANRNTIF . 400, FASMEARRRKER, AELFESLUNL, HERNRET %11 HORMBRIA BRSNS
BN, mPESHBARGER, BITREEBEZON vellow' , BHBEBON nediun' , HHH A0, WTFEKHHFIR:

{'speed': 'medium', 'color': 'yellow', 'points': 10}
{'speed': 'medium', 'color': 'yellow', 'points': 10}
{'speed': 'medium', 'color': 'yellow', 'points': 10}
{'speed': 'slow', 'color': 'green', 'points': 5}
{'speed': 'slow', 'color': 'green', 'points': 5}

PRAT BLE — B R AMERR, EHF RN —elif RAGH, KRS EATNBIHEERBEISNRNLEIEN, MTHR RBERFIM THERF, MEEFIHBENMER) -

for alien in aliens[0:3]:
]

if alien['color'] == 'green
alien['color'] = 'yellow
alien['speed'] = 'medium

alien['points'] = 10
elif alien['color'
alien['color'] = 'r
alien['speed'] = 'fast'
alien['points'] =1

Il
l
<
@
i
=
Q
=

SHBEAFIRPOTREN TR, MHIENFABBERENEHRSER. BII, RATEETZEAMSEKSNHGE—NFR GRE6.3. 1T werpy P HREE) , XL
FREEE—N B Ausers MFIRF . ERANFIRS, R FROLMEIHER, FHRTLUEFHXANFIR, HFUMARETT GBI+ R EN 7.

642 FEFRTFHIIR

HRHR, HERFIREMHETRT, MAREFRFHETIRS. flm, ROAHRBE KK HER? mRERASIR, REEHEERMKERE; BEmRERTSE, ST
ERPBEMRIIR, TS HMERLFERRHR.

FETHEERGIT, FETHFERPTERGES: SRR FIR, HPRERSIRE M58 toppings' MRBKKME. BEIHZFIR, RIVEMFREME toppings’
» BUEVE F R AR E . XRIRE —ANECRISIR, TR BAME:

pizza.py

# TR RELBE RS R
© pizza = {
'crust': 'thick',
"toppings': ['mushrooms', 'extra cheese'],

}
# BERPT R ELE

® print ("You ordered a " + pizza['crust'] + "-crust pizza " +
"with the following toppings:")

@ for topping in pizzal'toppings']:
print ("\t" + topping)




RATERARET AN, HPEETERBZMEALERES (@)  EXMFRS, — MR crust' , SZMXRBRMERFHE thick' ; T~ toppings'
s HZARBREMER—NFIR, KPR T BEZEREMEFTARE . SEMRNBER THERAKLE () . HITHEE, RIS T —Mor /EF (O . HYHE
BFIR, BAVEATH toppings' , XFEPythonk A7 IR AN ECEL 5% o

T F o AR T A R A L

You ordered a thick-crust pizza with the following toppings:
mushrooms
extra cheese

BARBEAFATH—DMRRBIZANER, HUUEFRPBRE-AFIR. EREWMEEREROREIES RS, NRESEMANESMEEE—DFIRS, PAEER
WEFELFHERKIES . EXMELT, LRIBHFZRY, SEMEAEEERBKNTR - MEFHIR, MARMES: Fik, ERHZFRIor BFD, RNFEEME
R —ANfor TRIRRE P 54 18 2 M KRB E 5 5IR:

favorite_languages.py

@ favorite languages = {

'Jen': ['python', 'ruby'],
'sarah': ['c'],

'edward': ['ruby', 'go'l,
'phil': ['python', 'haskell'],

}

@ for name, languages in favorite languages.items():
print ("\n" + name.title() + "'s favorite languages are:")
3] for language in languages:
print ("\t" + language.title())

EWRERN, RESSMEFHRBRNERRE—AFIER (L) . HER, ARAERKNESRAE M, MELEAELH. BHFAN (L) , RIEHATERlanguages
KKK F IR RENME, FARMNMEXSERRIIR. ERHFZREOEERS, BRIDUERT —Mor BHRREREMAERKIESFIR (O . BE, SMNEFIH
ZHOFEXRKIEE AT LA

Jen's favorite languages are:
Python
Ruby

Sarah's favorite languages are:
c

Phil's favorite languages are:
Python
Haskell

Edward's favorite languages are:
Ruby
Go

N — BB IXA R, WA TR for MBI LIFM—5%it B4, BEEE Len (languages) MERFHE LN AEEERNIESREE L. MREMBERNIES
2, BRI —HEREH; WRAE -, REMNEHRHENEE, WERsarah's favorite language is Co

EE  SIRNFROBERERFAS. MEREEGWHENROISEE, BT84 &8RRI BT R,
6.4.3 EFHRPEFMETH
AEF A PRI, (XA, RTARIREAGER. i, MBEGSAMBAR, SMPEMEINE 4, TETRPEEPSENR, REHEMH P S BIEHE
—Apdueh, IR AEN SR P AERBIE. ETENESS, SFEMES, ROMEHTHESREE: 4. SRR, A REEE, RIDBHIEHEN %,
FEVF IS P AR5 B

many_users.py

users = {
'aeinstein': {
"first': 'albert',

'last': 'einstein',
'location': 'princeton',
e

'mcurie': {
"first': 'marie',
'last': 'curie',
'location': 'paris',

br
}

@ for username, user_info in users.items():

(2] print ("\nUsername: "
(3] full name = user info['first'] + " " + user_info['last']
location = user_info['location']

[4] print ("\tFull name: "
print ("\tLocation: "

+ username)

+ full name.title())
+ location.title())

BATERENT — AN B Ausers MFH, HPQEHANE: A% acinstein' Ml 'mcurie' ; SEMEMRBMEHR—ANFHR, HPAEHPNE. ENEEL. £
i, BATERFHRusers , iPythonfRIKEFANEEMEL Busernane 1, KK 5 LATEARBK ZRFMEZ Buser_info P EEBEAABNOL, RITEHF 4
FTENH K.

O, RAVFHTHNBHFE. BRuser _info BHEALEEFEM, MXFMREE=AME: 'first' . 'last’ M'location' ; XTFEAA/, BRI XLk
A REENELRE AN, RETHEXHFPIHESRE (1)

Username: aeinstein
Full name: Albert Einstein
Location: Princeton



Username: mcurie
Full name: Marie Curie
Location: Paris

WER, RASMAFHFRNSEHEER, BAPythondFEHXHMNER, ERXEFRENTHEEERESS. MERNSLASNFRBEERFN®, for HRNIK
KRB ER .

HFR R

67 N : FEATREIOC-IMEERETF, BURAIRFIARNTR, REKXZAFHMEME— DL Apeople MFIRP . BHXANFIR, KEPRFNMAKTE
5 BERITEN k.

6-8EW . QIRZAFM, NTENFR, BEA-NBUNETRGEHSE; A8 MFNT, ETBVNRBRRAEANLT . BXLFENFMEE— L pets
HFIRS, BEGZIIR, HHEWRITHE S BATE R,

69 EIMTy . QB —NEANfavorite places WFM. EXNMFMP, HEMAKEAFAER: I THPRENN, HMEHMEIRE 13077, FikbxA %
SEA S, Wik—SAA R AERKLA T BT, HREPEANARE T RIELERI I TR .

6-10 EXRHIB T . BEATREIC-2MAENER, IEEMAMTURSDIERNET, REHFENARELFREEROHEFITEIH R,

61137 : Gl — A% Hcities WFM, HPR=WMTHABER: N TERRT, HOUE-AFH, FEXPEATZRTHENER. AOABUR—ANEXEZ
WTER. ERFEEBHRFHRS, B &country « population Mfact F4. WEERTT ML FURE RENNE SAITEIH XK,

6129 R : AEKRBIREESR, WUUREHTRFTY BT . HRARER— R R FMEAE. R EAR U 19 B ksl #ag Ko

6.5 /Mg

AT, REIT: WAELTR, DRIAERFEETRPNES: DAY RABRTFRPRTR, URNAER TR RFERER: W0fEFH T8 h A f-Ex. 5
FRAFTERE; MAEFIRTREFR, EFRPREFIRUREFRPHREF I,

ET—FP, RE¥EIwnile BHRMANEFBERBBAN . ZRFESINOK—F, LRMIENAEERF 2R TR B8 L SN H R

BTE HPRARNwhile 153

REFEFHMEEBFIBERF NS, ALBEETFEARFPBERR—LEE. flo, REGAZHAKECRTE TRENER, BERSEEXAHENERF, %
FEMER P HER, IRARAHER. Fit, IHEFFELAAEA LER, BRASEEFERETIE, DHEHAPETETRERFELR, BRHsR.

ERES, REEIMARZABA, ILEFRESLETLE. ERFEE-NEFN, KRERTASBAZLT: BFRE- L8N, RREERTA
A—FFlBT. Al, HREEERRSinput () .

PRIEHE 2 SRR P A RTIEAT, AP REREMAGE, FERFHEAREER. Ak, RREERAwvhile BRLEFANNEST, HERERFETR
WRAIE.

BT IREUH PN LGRS TR, WRE B LR .
71 BH¥linput () KW ILIERHE

B¥input () WEFEFET, SHAFMA SR RBAPBNG, Pythonkt HAFMIE— MR ES, U EREM.
Bltn, TFTHEMBEFLAF A —SCE, BHXEREREH



parrot.py

message = input ("Tell me something, and I will repeat it back to you: ")
print (message)

E#input () EZ—ASH: WERHAFERNRZR S8, iLH P AEZIA. EXAREH, PythonifT £ 1TRMEN, HIKEEI®RRTell me something, and
I will repeat it back to you: . BFEHRAFBN, HERPRBIEREHEIET. MAGFMELEnessage B, B TRMprint (message) BHMAZIEH
P

Tell me something, and I will repeat it back to you: Hello everyone!
Hello everyone!

R Sublime TextNREBATHRA A P MIAMITRR . #R7T LA A Sublime Texthéw 5127l P MIAKITRSF, HLFNLERBITEN. BIEESH14Y.
711 mEEWNER
FURER RS nput O B, AR EEWS T E0ER, MR RS 2R REG 2RRE BR—IR LA ZRMERE BRIRAEIT, WTHR:

greeter.py

name = input ("Please enter your name: ")
print ("Hello, " + name + "!")

BEARTIRE (XERESEW & 2K, TRERSHAMAMIT, AP ERMMELSANGT AL, WTFHR:

Please enter your name: Eric
Hello, Eric!

BEHMR, IORTRGEE—1T, B, RATREFRERHBRISEMANRRE. EXMBERT, TRIERFHEE—ANTES, BRZTREBEAERinput () « X, BERR BT
—47, input () EEBIEFEIEMR.

greeter.py

prompt = "If you tell us who you are, we can personalize the messages you see."
prompt += "\nWhat is your first name? "

name = input (prompt)
print ("\nHello, " + name + "!")

EARBER T MRS FRFEN TR, BUTEHE B ETEH 2 FEEL Boronpt F; EF2TH, BHEM+= EFMEpronpt PHFERBERBHM—NFRFH.
RARRTREPIT, HFERSEHET MK, X2 THENEE:

If you tell us who you are, we can personalize the messages you see.
What is your first name? Eric

Hello, Eric!

7.1.2 fERint () RIKBMBEBRAN
BAERinput O B, PythondFl M NREE N TS . HE FEHLLA P MARLERNARESE.

>>> age = input ("How old are you? ")
How old are you? 21

>>> age

o1

RFRMARRET21, ERATERPythoniRft R Bage MEN, BREINE 21 —HAFABARNBENFRFERT. BOIVE2MIEPythonH M NIRRT FRHR? FNKAH
FRISERT .. MRBROIRBITEHRAN, X—RAEREE; BnRRREEMAMERRFER, a5 RER:

>>> age = input ("How old are you? ")
How old are you? 21
@ >>> age >= 18
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
@ TypeError: unorderable types: str() >= int()

PRRER AR TR LR (L) , Python®5IRHR, FACTHEKEFR S MEHHTHE: T FMEEage THRFRFSH 21 SHfE18 #HTHE (XD .
ARPEXA S, AERARSInt () » BEikPython¥ I ANV ASME. Bfint O BEFRFHFBERTERABHERR, WTHR:

>>> age = input ("How old are you? ")
How old are you? 21
©® >>> age = int(age)
>>> age >= 18
True




XA RBIT, RIERRHHAN2LJE, Pythont XM A AFRE, HEFint O BN FHBERBTHEER (@) . XHPythonfiBIZ TR AR T : KA
Bage CERESTHME2D Fis #THE, FERTATHETIS. WRLERATrue -

AR PR RS In O B? BETENER, AN ARTHRLTLENSHER:

rollercoaster.py

height = input ("How tall are you, in inches? ")
height = int (height)

if height >= 36:
print ("\nYou're tall enough to ride!")
else:
print ("\nYou'll be able to ride when you're a little older.")

FEXAMEFH, NTA UKheight F36 BATHENE? FAEWREM, height = int (height) BMINFEHRTHERR. WRBMANEFEKTRET36, RAIMERAF
e 95 2 B e KA

How tall are you, in inches? 71

You're tall enough to ride!

BERERAE T AT, SUBEERABERR.
713 REEBHEF
BEHEEEN, RESEF (% 2—MEEHNITA, SEFEAMERIBER R

>>> 4 % 3
1
>>> 5% 3
2
>>> 6 % 3
0
>>> 7 % 3
1

REBHEFAARBH MR -NHRZ DO, TIRBHRERELD.
WR—ANEAH S MR, KRN0, FHREBFRRREO. FRATF X — rORAB — N E0R T H0E R B

even_or_odd.py

number = input ("Enter a number, and I'll tell you if it's even or odd: ")
number = int (number)

if number % 2 == 0:

print ("\nThe number " + str(number) + " is even.")
else:

print ("\nThe number " + str (number) + " is odd.")

BB AP R, BN — A (number ) F2PATREBHMLRAZE, Bnunber % 2 == 0, MARNMEHREMBE: TURETH.

Enter a number, and I'll tell you if it's even or odd: 42

The number 42 is even.

7.1.4 £EPython 2.7 3RELEI A
RRAE AR Python 2.7, MAEH R raw input () R/RIHAFBAN. AR SPython 3 Minput () —FF, WHMANBRANFZRE.

Python 2.7 A& R input () , EEKAFRANEEAPyhonfRTT, FHFERBTEMN. Fik, SRIFHERRBIER, #BEPythonS P AMAKNRIG; TIRMILRE, KiBT
FRERATLEZBITRRG. WRIREAKRPython2.7, M Mraw_input () MIARinput () REKEHA.

HF X

TIREME - ®RE—MER, WRASBEREMQRERIRE, HITH—%EE, W Let me see if can find you a Subaru’”.
TLREITH . HE—ANER, ARAFEEZOAAR. WEEESA, RITH—%HEE, BHEATSE: TUHHAER,
T310MVREAE - AP EA AT, HFRHEAN TR R 0.

7.2 while ¥ FE

for BIRAITEXEE PG TEH—MEE, Tvhile MIREIMIET, HBIHEENFAERHETAIL,
7.2.1 ffHwhile 1%

IRET LA wn i 1e MEBRRECE, B, FHMwhile HIRMILEIS:

counting.py



current_number = 1

while current number <= 5:
print (current number)
current_number += 1

BT, Bl current_number BEN1, MHEEM TS, ETRKwhile BHBRERXF: R¥current_number NFHETS, MEHRBITXAMEI. EHD
HARASFT Elcurrent number MME, FEAMMcurrent number += 1 (f@current number = current number + 1 IS HHMEMI.

REW R HFMcurrent number <= 5, Python#iBEHBITXAMER. BHFINFS, FHikPythondTEIL , H¥current number N1, A2 BF2MFS, HitkPythondT
Ef2, FH¥current number N1, EHHK3, BIkHKHE. —Hcurrent number KF5, KT L, BANEF KB IEER:

GoswN e

RERERANBFRTRRE Svhile /5. Hll, WREMAwhile 183, MRETFTBTN RAHIZT, FERFBRHEREILEST. WREFERPEELE@ERELE
17, BEERASZELNESSET, BRREERBT: FETH, while EHRAM.

7.2.2 ibF P B R B B
A Awhile BIRUARRLE AP EER RWHIET, 0 F KRR pamotpyiR. BATERFE LT —MEHE, REHPRANRRXMI, BREREEET:

parrot.py

@ prompt = "\nTell me something, and I will repeat it back to you:"
prompt += "\nEnter 'quit' to end the program. "
@ nessage = ""
@ while message != 'quit':
message = input (prompt)
print (message)

O, BRATEXT —FKILRHE, HFRAPREREMEE: ZAMA—KHE, BARNBRME GXER quit' ) . TR, BINGET ML E—message (1) ,
AFFERAPRARE. BITEERnessage MAIBERENEFRFE ", iLPythonE KiTwhile RIBTHEAHREN R, Python KPufTwhile IBAIR, HE
Hmessage MIMES ' quit' BATLLE, (HILRAPEREMN. WREEWHLLERMARTE, Pythonk BERLBITERF . AFREAN B, BALALE Enessage BE—
WM. BRAXMIBERAR-ANZFZRHE, BRHFETER, ikPythonftBHiTwhile EHAT/HILE. A Enessage MERR 'quit' , XAMER (O MEAHIZEIT.

BUBBXANMERE, message R—ANTFEFH, FPython#k NIXMEH . HATEIRIGITmessage = input (prompt) B, PythonB/RiBREE, FHERAFEA. AEH
FRIARA 4, BEEEE T Bressage PIFITEHR; B TR, PythonEH K Ewhile iBATHEMSE. REAFBANARANR quit' , Pythont&BERETRRTHYBEHS
RPN ZRAPLTFHAN quit' &, PythonfE Ib$iTwhile 783, TiBANEFHBILLER:

Tell me something, and I will repeat it back to you:
Enter 'quit' to end the program. Hello everyone!
Hello everyone!

Tell me something, and I will repeat it back to you:
Enter 'quit' to end the program. Hello again.
Hello again.

Tell me something, and I will repeat it back to you:
Enter 'quit' to end the program. quit
quit

BAERFRE, W—RPRRKE, BRHRIE quit' BWEA—KHEBITET Hk. REEXMAE, AFEA—ANMFEEKC FR-

prompt = "\nTell me something, and I will repeat it back to you:"
prompt += "\nEnter 'quit' to end the program. "

message = ""
while message != 'quit':
message = input (prompt)

if message != 'quit':
print (message)

PE, BRFEDRHEBIRBRENRE, NEHSTRBHENATHE:

Tell me something, and I will repeat it back to you:
Enter 'quit' to end the program. Hello everyone!
Hello everyone!

Tell me something, and I will repeat it back to you:
Enter 'quit' to end the program. Hello again.
Hello again.

Tell me something, and I will repeat it back to you:
Enter 'quit' to end the program. quit

723 RS
FERT—ARBIR, BATLRFEER R R4 RIT R A% . BEEEROERES, REARNEHHLSBREFELET, EXMERT, ZEAMR?

Blin, PR, SHEFEHTRIBURGHR, WX B WHHRAE TRERPRRTHEERT . SBERFEROBMERIN, WRE—Fwhile IHFATRERARL
F, KRR,




EERIBEFMAEMBEREA SEBTHEFS, TEX-AZE, ATHHENMEFRBLATENRS. INZEEHRARE , RATEFHZOERESIT. RATILEFERS
ATrue M4ELIETT, HEMMENHSBARENENralse HiLEFELET. X, Evhile BHFRABRE - NEE—FFENARERTNTrue , FHFANRK (B
BRET PR EREAFalse M8 HBERMMTT, WTLRFREENEE.

T RAE BT — 1 R P parrot py P I I — Mz . BRAWERXMrEMHE Nactive (AREHEEMETK) , R THBREFRE M HLEET:

prompt = "\nTell me something, and I will repeat it back to you:"
prompt += "\nEnter 'quit' to end the program. "

@ active = True
@ while active:
message = input (prompt)

(3] if message == 'quit':
active = False
(4] else:

print (message)

Bl Bactive WEMRT True (W@ , itEFEVLFERE. XREMEAT while iB46), FARTEBEERPEULMLE—MKKZE BREF AT 0, R
EABactive ATrue , BHHKHLET (N .

fEwhile fEHH, BINERAFPRNGHEHE—%if iBAREET Bnessage KEH. WRAFBAKELE quit' (L) , B LT Ractive B NFalse, XKS
Hwhile BEARALELLEIT. WRAFBARRE quit' (L) , RIIFKEANEN—KEBITEIHEK.

BAEF R SR — AR . ER—AREIE, RATERENREENAE T while AR, TEXAMEFRS, RIMEAT —MFERIELER LT LT ENRE, Xt
BEFMIK (Welif 56 URERBRET MBS Hactive BHFalse MM, BEES. EERNEF T, WHEZEMHBLEBERFEILETHIRS, HFERE
H: EEPHREA A SREDIREERralse I, EWREHFHRE, HTER—FHREREE, HiLA EERTEENG.

7.2.4 {#fbreak i HEHF

Z7 BB Hwhile 183F, ANEBTEAHRTHRNAL, BAERFURMLEROMA, TEMbreak HA. break IFAMTEHEFRE, 6 CREHBLERDTHIT,
TR RFDAT A PAT, N LTRFF EAR ) B SR PAT IR E AT B

B, RE—AMLAFA BB OSSP TTNERF. EXNMEFS, ROTUERFBA quit' FEMAbreak IHANHEHwhle E3:

cities.py

prompt = "\nPlease enter the name of a city you have visited:"
prompt += "\n(Enter 'quit' when you are finished.) "

@ vwhile True:
city = input (prompt)

if city == 'quit':
break
else:
print ("I'd love to go to " + city.title() + "!")

Pwhile True ITRHEH (L@ HAKIEIT, HFBFbreak iBH). XMEFHHEIRFKMANHFZSHRT LT, HEMBEAN quit' Hik. AP quit’
&, KitiToreak iB4), FHPython HFEH:

Please enter the name of a city you have visited:
(Enter 'quit' when you are finished.) New York
I'd love to go to New York!

Please enter the name of a city you have visited:
(Enter 'quit' when you are finished.) San Francisco
I'd love to go to San Francisco!

Please enter the name of a city you have visited:
(Enter 'quit' when you are finished.) quit

ER  EEMPythondEFH# A fbreak iBH. HlM, AIfEHbreak BAIRBHEBPIFIREFZHE for 1EIF.
7.2.5 TEFEH H i continue

IR EBGERIT S, IRIEFAN ARG Rk E R T R EPATER, WEMcontinue B, EFMbreak IFARHEABEITR T HRAGIR BEANMER. fln, RKE-PAIK
210, 18 RATEPI Ap BB TEER -

counting.py

current_number = 0
while current number < 10:
(1) current number += 1
if current number % 2 == 0:
continue

print (current number)

BAIE & current number WEMRTO0, HFE/NTF10, Pythoni# Awhile G, HAMEHGE, BRAIUDKIHFTRE LS (W@ , Hikcurrent number Hl. #ETF
K, if BAMEcurrent number HE2MREEHLER. WRERN0 (BWFEcurrent number WH2ER) , BMiTcontinue B4, ikPythonZBER FHIML, FHiRE
FIEAEFF Ko R LA R 2EER, MPUTREIF PR TR, Pythontd X447 B kK-

oW




7.2.6 EHETLRIEI
A while EXRHMUAFFEILBTHRRE, XREANLSETETHIITTE. Fll, THEREERAIHES:
counting.py

x=1

while x <= 5:
print (x)
X +=1

EINRIRR T HXHEADMOBTT RIBTx += 1, EMEFERTR T HIZTT:

#IXAMEIRAS B TE B T HIBAT
x =1
while x <= 5:

print (x)

KR, x MPEEARL, ERARSE, FERFHFNRx <= 5 HZATrue , 8Fwhile EIRRERTHITHL, WTHR:

| e e

—snip-—

HANMER RLBRERNOTGR S B ERIEFR, EIEFF IR R LB R R k. W RBRFEATLRER, Wi#ECel+C, WArXARREFHHNLRED.

Tl G S LIRIER, FUNEAwhile BHRETIR, BWARCHTUEMELER. WRREERFAR P BASCENESR, TETEFFMNXERE: NREXHERTE
FPEASHR, HRERFLCEZIMENTR, BIMEFEDSE — MK RILERZ M Nralse Bikbreak HARURIT.

HE HLgES (WSublime Text) WERT & M, XA SBOME S RITIRIEER, B8 5 P 4 48 28 SR 4 R TG IR B R o

HFRA A

T4 HEERRH - mE—AMER, RAAFRA-RFIKKERE, FERPEA quic RERER. SLAFRA MG, #ITH—&HE, RBRMNSELEE
HE XA

TSHEE . AXHPEREAARNERERRRKEN: FEBRSHRAEH: 3~125 KMANI0ERT; #EE 128 KMANISET. HRE—MEF, ERPHEA
FHIER, FREEEN.

7-6 =AM O : MRS RFEME S T-48055517-5, TERR R RN R BT A 802 .
o fEwhile {EFFPE A KM TR L REN -
o FRZRactive RIFHITIF G R MM
o fffbreak HAEMAFAHA quit' FHBHEHR.
771 ERFEH : HmE—MNRTRT ERE, HETE (BEEREER, WHCH+C, HWXARTHHMED .

7.3 ¥ Flwhile 7§ ¥ 5K Ab B %1 3R A = gL

FHATAL, ROSKMRALET —BHPER: KBASKEA, BERATEEREERNE; EFFRETH, RIOFBD—NRNEHELER. R, ZLRKEN
FAPAER, JEEwhile BHPHERTIRMF MR,

for BIR—FBHHRNAE BTN, BEor BHFPRRBHIIE, TNEHSHPythontt LUREFH P TR . BEAEBHFIRNFR X HITEH, THEHwhile B3, @il
#wnhile EHRRFIRMFRLGRRMEM, TRE. FHIFARKERA, HUFEEMER.

731 TEFIRZ MBIHTE

BBE—ANFIR, HPOSIEMMEERBIER SR BB PG, o iigs 55— SRiER A FIRTE? —MMNERER —Mwhile 183, ERAEM KR
BHMRBIER P FIR PRI R, BEENAZR—ACRIERFFIRS . RETREUT FHXe:

confirmed_users.py

# B, GRER—AMERIER IR
#  M—AHATAMCRIEA 5%

(1) unconfirmed users = ['alice', 'brian', 'candace']
confirmed users = []

# WINPT, BERERRIUER ik
#CREANEIRIER SR B SRR P 5IR$

® while unconfirmed users:

(3] current user = unconfirmed users.pop ()
print ("Verifying user: " + current user.title())
(4] confirmed users.append (current user)

# BoRPTE CRIERA P
print ("\nThe following users have been confirmed:")
for confirmed user in confirmed users:

print (confirmed user.title())

BAIERGET —RRIEAF IR (O , HPEEHFAlce. BrianflCandace, EAE T —ANEF%R, ATEHCRIENAF . OL4Kwhile BHFEAWIEZET, EHFIZFI
Funconfirmed users BREM. EXMEHF, QLM Hpop () UBR—IMHHRXMFIRunconfirmed users REMBERARKIERIAHF . BT Candacefi T 51
Funconfirmed users KB, HLHZFZHEHWMER. FEZITRcurrent user FHMAFIF|Rconfirmed users H (M@ . FETRKEBrian, /5 R Alice.




NERA P RIESRE, BRAMTE—FRIEH SR A B CRIER IR . RBUERA P SIRERRE, ORIER A FIREREK . RBIER P FIRAZELRER, B
ITENCIRAE P 5%

Verifying user: Candace
Verifying user: Brian
Verifying user: Alice

The following users have been confirmed:
Candace

Brian

Alice

732 MEBRASREENHAEIRTR

EEITED, RIVEARSremove () RMERFIRF IR EME, XZHUMT, RENEMBRKEATIRD HRT —K. DREMBRFIRSFHEREHEESHENTR, EZELQH
e ?

BEMRE N EWFIR, HPEETEMEN cat' KWAR. BEMRFIEXLETR, TAKEIT—while B3, BAFIRPABEEHE cat' , WFHR:

pets.py
pets = ['dog', 'cat', 'dog', 'goldfish', 'cat', 'rabbit', 'cat']
print (pets)

while 'cat' in pets:
pets.remove ('cat"')

print (pets)

BMTERGRT —AFIR, HPRESMEN cat' MR, TEHRXANFIRE, PythoniAwhile B3, HAERIR cat' FEFRPEDLHIT —R. BNXMEFRE, Python
MBRE—A 1 cat ' HREZwhile RIGT, WEKIR cat' BEEEFIRP, HLBIGENENR. CAWMER cat' , BEAXMEITHETESRY, RFRBEHHFFRIT
ER%i 2K

['dog', 'cat', 'dog', 'goldfish', 'cat', 'rabbit', 'cat']
['dog', 'dog', 'goldfish', 'rabbit']

733 EARPRAREET R

] A whilefE 3 3278 B P NE B HEKE S . THREIZ—MAERF, HPREFSRITHER AT S N FEE . RIVEEENBIEFEE - FH0S, B
K B R B A A R R

mountain_poll.py

responses = {}

# BE—AMEE, BHIAERTSSE:

polling active = True

while polling active:
# RRRMABOEEH 12 R E
[1] name = input ("\nWhat is your name? ")
response = input ("Which mountain would you like to climb someday? ")

# BEBEMETIR

(2] responses [name] = response

# BERBEAANESSRHE
3] repeat = input ("Would you like to let another person respond? (yes/ no) ")
if repeat == 'no':
polling active = False

# HELK, BRER
print ("\n--- Poll Results -—-")
@ for name, response in responses.items () :
print (name + " would like to climb " + response + ".")

EANMEFERELT —ANTFEM (responses ) , HFBRET —/Mr& (polling active) , ATFREBFAEREHS. REpolling active NTrue, Pythoniiiz
fFwhile TEF IR,

EXAMERF, RRHPRARHP 2 EKEEREHEL (L) . KiXE(E B EMEF M responses B (D) , AFHWHAFAEREHSE (O . MEAFHiAyes
, R EXEAwhile 7E3F; WRAF#MiAno , #&Epolling active WK ENFalse, Mwhile EIFKHMMLER. BE—MBER (1O ERFEELR.

WRARBITEANER, FHFMA—LEFMEE, Bl ROUT X

What is your name? Eric
Which mountain would you like to climb someday? Denali
Would you like to let another person respond? (yes/ no) yes

What is your name? Lynn
Which mountain would you like to climb someday? Devil's Thumb
Would you like to let another person respond? (yes/ no) no

—--— Poll Results --—-
Lynn would like to climb Devil's Thumb.
Eric would like to climb Denali.

HFR AR

T8 HEE « Gl 4Nsandwich_orders WFIR, EHPAETEZFH=ZHHENELF; BEE—AN4LNfinished sandwiches MZFIR. &HHFI
Fsandwich orders, MFHPMWEM=IE, MITEP—%HE, WI made your tuna sandwich, HHHBEFF|Rtinished sandwiches . FiE=H




VREHMERE, ITE—&EE, BXE=HBIIHkK.
79 REMEA W (pastramd LT : FHATREIT-8MAIRMFRsandwich orders , HHfR pastrani' EHPEDSHIAT =R, ERFFFKMHERM
XHRRE: TE—%HEL, BHEARENEFHEEFNETET; BMHEH—vwhile K FIRsandwich orders FH'pastrami' #MBER. FABLKIF]

#Ffinished sandwiches PFAEE 'pastrami’ .

710 BEKE BN . ®E—AEF, REHRFSENEBRM. 65208 F Ufyou could visit one place in the world, where would you go? HI3&7R~, H 495 —ANTERHZE
ZRMARTEHR.

7.4 /NG

HEAZER, REIT: MAERFEFEMinput O KILAPRESEE: WTLEXAREFRN, URIAERAwhle B LEFEA P NERREIZT: 2MEHwhile
BIHRBERFTR: BREFEHFRE. Ffbreak BALEMFcontinue B8); WAMEHwhile BHREFIRZ ABHTE, URMAMNFIRFNETELEEESENTE; WA
& ERwhile EHMF .

BT, KR RELIREEEER SRS MUNIES, KhSRa8Astwm— A KES. KTURETZRAR - RIERRK, EH R EERLE
X MRARBTILRR S HARBMEER, BAGEFMEREE, EUEXSTRANEFTER.

F8E BHE

AR, REEIRTRE o RYELFEFRORER, AT RRAEKTAE.

EHATRECE L EES, TAAZEY. FEERFPSRITRA—TUESN, RERRERS TRZESHNRE, TR FRAPTZESHEL, iLPythonz T
KRG, BRI, BEERR BFAORS. Wk, WRNEEHRKESS.

ERED, FERXEIFARHERERRTR. RELINMARSEZEFEERMERNREY, TERATLELEFRE - NR—HENEH. BE, REEImE
K R BUF B ORR SR, ik ERFXHRNAREARR .

8.1 EXERH
THRA—ANTEN BB M REE, B Ngreet user() :

greeter.py

@ def greet user():
v 5 B AR AE
(3] print ("Hello!")

@ greet_user ()

BARHIER T B SRS . @LRKRIBITEAREFde £ REIFPythonfREE X —MRE. XEBHE X , MPythondi il T REHZ, BRI S AR RO R
EFFREHARKER. £XE, BfLNgreet_user () , EAREMEMEEMETERITIE, FEESREEKN EMEMN, BHSHRLARTL) . &F, EXUESHRE.

RERFEdef greet_user () : JEHKIFTERETHERT BEE. OLKIXARPHRAICEFRE (docstring) HIVER, MR T RERBA AN, XMFHFEA=5154E
i, Pythonfi FI B AIIRAE MRA RFEFF H R U SO

ARiBfTprint ("Hello!") (W@) REHANKME——ITRIY, greet user () RIE—WIT/E: FTHHell0! &

BEEAXAN RS, WAAE. REAAH iLPythontt TR EIRML. ZFA R, WIKRKEERHLEULKAFESHFRILERSR, n@LFR. AFENMREFAFEEMESR,
AR TR R B Agreet user () BIAT. MBI —FE, BITEHello! :




Hello!

8.1.1 HEFHLBRREL

ATEMEBR, RTLlikESgreet _user () MUAAF EFHello! , AP MAFAMERL. b, TERHE Ldef greet_user () KFESABHMusername . &
HEXBEFMusername , MW ERHEZRGusername BEREME. TE, ZNMRBERFAHAEN Husername $E—ME. fHgreet_user () B, AH—IEF
HIBEE, WTFHR:

def greet user (username) :
o B A R

print ("Hello, " + username.title() + "!™)

greet_user ('jesse')

RiBgreet user('jesse') WHEHgreet user () , FABREMITprint IBEAMFHER. XNTREBEZEERAENETF, FHFRXAMALRH FEF:

Hello, Jesse!

[F#, greet user('sarah') WHEHgreet user () JFA'EMEE sarah' , FTEHello, Sarah! . RATMBHETEAAR S greet user () R, WHNLRIE
NP2 BE T, RS .

812 ZBAES

BT E X Bi¥flgreet_user () B, BRHZBusername HE—ME. FARXMRECHEBXMER (NB) B, TRITENHBLIK H %15 .

EdHigreet user () MEXH, ZHusername B—MES — RBERATERTHN—TE 8. ERMBgreet user('jesse') H, f'jesse’' B—NES . LS
TAARB B RHENGES. RITAAREE, BELRBEANEEBAERESH. fgreet_user ('jesse') 1, HES 'jesse' HBH T EHgreet_user () , BN
HBF LR B usernane H,

R AXEWBREEES. LS5, BRNRRESE A RECGE P RERFCALS B REAATRNERERARS, FEREME.

HFR A
818 : WME—M4Ndisplay _message () WERH, TITH—MIT, HHEELREZHRH 2. BAXANRE BHILERKESERTR.

82ERMBE P : mE—N4EANfavorite book () MEE, HPEE—IMEHNtitle WS . ENRPITE—KIEE, WMone of my favorite books is
Alice in Wonderland . WRARXANERE, HK—FEBHELHRIEANLSHRAE.

8.2 f{EifLs

ETFRPENPTRETLZNMES, BRRIOARTOTREEE LS. IRHEELSNTARE, THAMESS , RERESKIFSHSRIRFHR; waEmaxs
FxZ, KPS LSHhBRRBANEAR; EUEAFIRMFL. THRERNBRET .

8.2.1 HEXS
YR FI BB, Pythond 504 B B0 F o I A LS B X BB R BUE U I — M5, ik, BRI BMRBERRET LS HINF. XL BRI E XS .
AHEEPH TS, RE—ANEREDERNER. IR — A ENE T B LML 245, WTFHR:

pets.py

@ def describe pet (animal type, pet name):
B RS E R -
print ("\nI have a " + animal type + ".")
print ("My " + animal_type + "'s name is " + pet_name.title() + ".")

@ describe pet ('hamster', ‘'harry')

XARBELRY, ERE—MIPEEN—2F (O . fAHdescribe pet () B, FEZIGFRE—FIWEBM—ALF, flin, EEKREREMES, =
% 'hamster' FiEHESaninal type H, MES harry' FiEEHSpet name H (D) . EREAA, FHTEXHEMESREREYNER.

iR T — R4 AHarry 2 B

I have a hamster.
My hamster's name is Harry.

LARRHEE R
RATURE BEAARSER K. EEER—AEYW, REBKAMdescribe_pet () BIW:

def describe pet (animal type, pet name) :
e B SEE E -
print ("\nI have a " + animal type + ".")
print ("My " + animal type + "'s name is " + pet name.title() + ".")

describe pet ('hamster', 'harry')
describe pet('dog', 'willie')

FEZWMAdescribe pet () R, RAIAEHERETES dog' Mwillie' . SHE—KIAAR—F, Pythont§£S 'dog' KEKBIFSaninmal type, KL



Z'willie' REFESpet name . GHE—F, XANMRESERIES, EITEORR—FL Wil MIFER. Zik, BITE—REAHayI &R, &8 — %% Willel
ANA

I have a hamster.
My hamster's name is Harry.

I have a dog.
My dog's name is Willie.

WRARBEZRE-MEERENTETR. RIATERYPHSHRENHNARB—R, RESELREMBYEON, HTRAXNRE HReREHEDKEE. WERHR
FEPRARBSMEB] T 1047, RIRR R T ER — 17 A RBEORES, starfing — ey .

ERHD, TREFREEAERHENMESLS, Pythonk 5 FrHs it X0 A I SE5 R B2 R HUe P HRLINES .
2 ELSHBFRER
SR B S R REN, WRLSRIRFIES, 2R FRE:

def describe pet (animal_type, pet name):
g S L
print ("\nI have a " + animal type + ".")
print ("My " + animal_type + "'s name is " + pet name.title() + ".")

describe pet ('harry', 'hamster')

TEXANRBCAR S, BRIVERELT, BiReshmi. EE’F@Q?'harry' TERT, iiﬁ\ﬁﬁﬁﬁ%ﬂm%animalitype F; FH#H, 'hamster’ ﬁﬁﬁ%@]m%petiname it
SRRBABE T — N4 NHamster Mharry :

I have a harry.
My harry's name is Hamster.

WRL R EH R, EHOAR SRR PSR 5 R SE RS HRE — B
8.2.2 XK@Fr%s

K@ FL s REEBERBMEAHR—EX . REERELSPRLHRAERBERT, FHRRBEdisnAemE (ReB 84 SHansterfhary X R R) « KEFLSiE
REFHRBEAAFHLSIT, EFEEMEN T REAR P& MEK S,

THRER % Spets.py, EHPEARBFELSRKMMAdescribe_pet () :

def describe pet (animal type, pet name):
uunii—\.%mm%‘@vuun
print ("\nI have a " + animal type + ".")
print ("My " + animal_type + "'s name is " + pet name.title() + ".")

describe pet (animal_type='hamster', pet name='harry')

H#ldescribe pet () ERERMH, EFEAXANREN, RATMPythonf iR H T ENELESHMMES . BEXNMREAAR, PythonliE M i%¥ELS 'hanster '
M harry' SBIFEMEESaninal type Mpet name . FHERELIR, BRERITE —R L NHarylI &R .

KBFESHITFEREE, FAPythonE & MEZAFMEIBATES h. T HHA R EHAREH:

describe pet (animal type='hamster', pet name='harry')
describe pet (pet name='harry', animal_type='hamster')

R GAXRTESH, SUEFEERICEPRRS4.
8.2.3 ERiAE

HMERBN, THEMESHERM . ERARKTAESRET LS, PyhonMEAERNELSMHE: TN, FEALSKHRME. Fit, fHESHEERIMEE, TERK
VR P E RS . ERABNERT LR EORA, BT R R S S A

Fldm, ﬁﬂ%%’\ﬁfmﬁ)ﬁdescribeipet() B, HEIR ) KER RN, ﬁﬁ%miﬁanimalitype FIBRNERE N dog' o XK, Mdescribe pet () SRR /MR, FEA
RALXFPE B

def describe pet (pet name, animal type='dog'):
G S B -
print ("\nI have a " + animal type + ".")
print ("My " + animal type + "'s name is " + pet name.title() + ".")

describe pet (pet name='willie')

XEBHT BHdescribe_pet () BEX, EHPHHSaninal_type FETHRIME 'dog' « XF, HWAXAMNREE, WREESaninal type FEM, Pythont§iBixA
SR EBERN dog' :

I have a dog.
My dog's name is Willie.

HWER, EXMRBEMEXT, BRTHSOHIEF. BTF%Haninal_type #HETRIME, EREBELLSRBESNMAL, FEERFARFRBE - Ls—ENNE



Fo AT, PythonfKMRK XN LSWNMERS, FHEWRREERATRETENNELT, ZINESHXBRIREE PHE-MES . ZREFERpet_name WEHSFIR
TF K H R B B EE

PAE, SR RE B R KT R, 7R RO A o RGN 2

describe pet ('willie')

EARBOAAREE S —NaBIEE. RE®T AL willie' , BMESRXBARBELFHE IS
%, BFkPython i F HBRIAME ' dog ' «

IR ERR BRI RALT T B O A -

pet_name » HT®HERanimal_type {RHLE

describe pet (pet name='harry', animal_type='hamster')

HFERMSaninal _type RETHS, EHPythonks MM SHIBINE.
EE HABRMER, ERSFIRPLALNIHBERMINES, BARERMINLS. XikPythonfkA RS EFbME ELS .
824 HHMEBAH
ETARAHAMESS. XRELSNRIME, BREEHERNREAA AR, W8 FEMNERdescribe_pets () KEN, RPA—MHBSRET R

def describe pet (pet name, animal type='dog'):

BEFXMES, EAEMBERTHLASpet_nane RHELS; BESLSHATUMERMCET R, BATUERAXEFTR. WRBEHRSIVAR/ N, TBHERLERHE S
“hanimal_type LS K, HEXLSHTUERMETR, warbEAxEFr.

TS B 5K TR TR AR AT -

# —FKARWLLLieli /M
describe pet ('willie')
describe pet (pet name='willie')

# —R4&AHarryI R

describe_pet ('harry', 'hamster')

describe pet (pet name='harry', animal_type='hamster')
describe pet (animal type='hamster', pet name='harry')

X R B R A S AT R R AR
R SR RTREE, N RSO B IR E R AT A X IRR PR 2 5 AR I A D AT
8.2.5 BALSHIR

ERTFHMER RS, MABRILSARILEER, FPEREME. REGHLSE TROTRYICERA TERFNE SN, BHALSRILRER. Fll, mRERR
Hdescribe pet () WEAREEMES, LRKMMANE?

def describe pet (animal type, pet name) :
e B RS e -
print ("\nI have a " + animal type + ".")
print("My " + animal type + "'s name is " + pet name.title() + ".")

describe pet ()

Python 3 U 1% B B0 A Sk > S BLHIE B, Titracebackdi i 71X — &

Traceback (most recent call last):

[1] File "pets.py", line 6, in <module>

(2] describe pet ()

© TypeError: describe pet () missing 2 required positional arguments: 'animal
type' and 'pet name'

TE@4L, tracebackiR i T MR HEM A T7, ihBAIR EIE L 2R WBOARA PR, EOL, BT SBUIENREIAA. £OL, tacebackisiZREUARLHENES,
IR THMES AR, WRXARBAFEE— DML, BROTWFERIT XA ERRHNAG, REEN EFRLSSREEMN.

Pythomit BU R BUHIARED, FFIRHRMNFEABLE SR LS, XRETRKRNHD . KBRMIZAZENREIREMBELAFRK A —NRE; MRRXHEMT, BLALRNT
PR, TR REBEF kg S O ARES I F AR AE T AR UL, PythondR Bt 45 IR1H B AR E A H BN

MRRGBRES KL, K HB MU traceback, HF B RH UR B B0 A & He ILAC .
FHF X
8-3THil : HE— A% Amake shirt () KB, BEZ—MRGULEDBITH KT XA RESITEP—AT, HEEH B T RIS FH .
AL B SR RECREIE— A THL; AR R T LS RIAHRA R

84 KSTil : BXEHmake shirt () , SEHEBRNELR THIE—FEH F#E T love Pythor™ I K S THIL. ¥ FXA BRBORGIME M TFTH: —HENFBRINFREMRST
fil, —#ENE BRIAFERE R o S THILA — B AR RERI THL (R TEREED

85T : ME— N4 Ndescribe_city () MERH, BEZ-ERVTKNAFURZBHTFTBHER. XNMRYMITEH—MIEKAT, WReykjavik is in
Iceland » HATHMERNESRERME. AZEARKBAAFAXNRE, AHPEDSE—ERTAETRMNER.



8.3 R[EIE

RS RERE RN, AR, W CE R, FRE-ANR—AE. RERERERFCAREE . £REP, MM return B EIR B2 R BERGT.
BEMEILREEEHEFHREIEETABIREP LR, ATRLERF.

8.3.1 EREfAM
TERE AR, EHR AL 8 E R 4

formatted name.py

@ def get formatted name(first name, last name):

uuuj&@ﬁ:}é‘:m;&guuu
(2] full name = first name + ' ' + last _name
(3] return full name.title()
@ nmusician = get formatted name('jimi', 'hendrix')

print (musician)

Hflget formatted name () WEERHSEZLMM (M@ . EREMELETA—, EEMNZEME—NTHE, HEEREHEEZEuLl name F (L) . R)E,
#full name MEHBANEFHREHR, HFUERREFRICART (L) .

TR EE R, FEREE-ARE, ATEWERKE. FXE, MREEFMET ZEBnusician F (L) . Hil WBEHENMES:

Jimi Hendrix

BNVEARTHRE THARER AT BERgR, LT, s TEFERET:

print ("Jimi Hendrix")

BEERESHFEERRLMBEH KRR F, Boet_formatted_name () WHENEBEHNHH. KRANTHLNLE, F4HELFELNHEHXA R,
83.2 kLSBT EAIER

HIHG, BELSSTRABE, KR REU0 AR R BEBER A RO B TR MERE R SR AT .

i, BRBRAEY BEMget formatted name () , BHTRIFEL. Ht, THIEEREMUT FEZH:

def get formatted name (first name, middle name, last name):
SR [E] B g A fE 4 - - -
full name = first name + ' ' + middle name + ' ' + last name
return full name.title()

musician = get_formatted name('john', 'lee', 'hooker')
print (musician)

RERNREE. FEANE, XMRBGREERBET. SRIEX=ZHIIE—ANFRE, EEARMITNEERE, HFESERERNEFIREREA:

John Lee Hooker

Wi, HIAEFTEMANSEE G, (BmRREEXAEE RRET 20, ERRRIERBEZT. RHiLPREZRTIEN, TA%ESniddle nane BE—NMRINME—FF
e, FEAPEEREPRZHAERAXANES. Hikget formatted name () EERFREFHLHIKATIT, AL Sniddle name HE—MRIME =R,
HRHEBIAESHROKE:

O def get_formatted name (first name, last name, middle name=''):
Hll“ﬁ@giﬁa{]ﬁz wnn
(2] if middle name:

full name = first name + ' ' + middle name + ' ' + last name
(3] else:
full name = first name + ' ' + last _name

return full name.title()

musician = get formatted name('jimi', 'hendrix')
print (musician)

@ musician = get_formatted name('john', 'hooker', 'lee')
print (musician)

ERARBIF, %ARRE=ATREGAKEI RN, BT AREGLENGE, HUEREEXFEEIINTRHEMES. PRLRWERN, FILERLE X REFHZES,
HRARMEREATFHE (LA .

RS, ROMERTRMET WL, Pythonk I EFHFEMEATrue , FIMBREOAATRET DAL, if middle_name ¥ HATrue (NO) . WMRRHT FA
4, B4, PRELMESIHF NS, RERAESAEFZRIREER, HFEEBREOAAT. £RBOARAT, BHEEKEFEEZEnsician F; RERHEANZRKEITE
Wk, WREFRGEPEL, middle name FAZEFRHE, S8 WilRiEE, EMHTelse DR (RO : RAEAEAMMRAERES, IHFHBEFHKAMLAREIS R
BORAAT. ERYOARAT, KRENEFMEAELREnusician 75 REHXNREFEITE HK.

WRXA R, mRRBEELE, ARAEREIEEREE. NREERETRL, RLFAHRERBE LS, KHPythond RIEFMKA BLSREKIHS (L) .

BRMEBEHRAER T RELMENAN, BEHTER DAL

Jimi Hendrix
John Lee Hooker



AT L B A A A T R R R R B DR, R R MO R T AR
8.3.3 R[EFit
BT EEMARME, AEFARRNTRSREROBEREN. Fl, FEORIEZEANARES, HHER— TR ATk

person.py

def build person(first name, last name):
e EE A, R A% KRR
(1] person = {'first': first name, 'last': last name}
(2] return person

musician = build person('jimi', 'hendrix')
® print (musician)

B#ibuild person () LMY, HFKXEEHNEIFHES (WO . Fhifirst_name KEN, FRAKNEA first', MFEMlast_name KERN, FRAKE
H'last' . BE, BERFANENFHE (L) . EOL, ITELXREE, B EROFTCARRE BFME—ANFhp:

{'first': 'jimi', 'last': 'hendrix'}

BARBEZEERCARED, FHBE-NESBERNBEEHN S, IR MRITEHRAEE, a7 B efl. 450, FRFHE Jini' M hendrix' FARLALM
2o JRAT UMY XA R, R WRME, whEs. Fi. RUSREFSRIMEMEE. fl, TERBSELRE R ELR:

def build person(first name, last name, age=''):
nEE AR, P EEER-AAREE
person = {'first': first name, 'last': last name}
if age:
person['age'] = age
return person
musician = build person('jimi', 'hendrix', age=27)
print (musician)

ERPENF, BRI T —AAT%HSage , HFEARMNEARBEAZTHE . MRRIEAAFRERZNMESHE, XIMEBEEBITFRS . EEMERT, X REMTEE
A4, ERHEETER, ERUEEERARNIMESR.

834 ZAHAREMwhile ¥

AT KE R HR A T A A AT PythonS M 25 SRR . Flln, THHLSHEMR S get formatted name () flwhile fE3F, DEIEMET XGRS THEAEMRS
ANLEBR A AT RN

greeter.py
def get formatted name (first name, last name):
SR [E] B g A fE A - -
full name = first name + ' ' + last_name

return full name.title()

# RR—ATIRER !
while True:
(1) print ("\nPlease tell me your name:")
f name = input ("First name: ")
1 name = input("Last name: ")

formatted name = get_formatted name (f name, 1_name)
print ("\nHello, " + formatted name + "!")

FEXARBIS, BAUMEARRget _formatted name () MIFJERIA, AP RPAEL. KPiivhile FFLAF WAL KKRTAFGALTE (LD .

fHixANwhile EFRFE—ANHE: A2 SCBHFMA. HHPRE—RIBAN, SFEA QT REREFAR? RIOZILAFRERTREZHBY, FLSRERAFBA
i, ERRRGUE R, BIRIRAA AR, #MEMbreak IBMRHA T B BB R

def get formatted name(first name, last name):
SR B B R
full name = first name + ' ' + last_name
return full name.title()

while True:
print ("\nPlease tell me your name:")
print (" (enter 'q' at any time to quit)")

f name = input ("First name: ")
if f name == 'q':
break

1 _name = input("Last name: ")
if 1 name == 'q':
break

formatted name = get formatted name(f name, 1 name)
print ("\nHello, " + formatted name + "!")

RAVEINT — & HBREFAFOARE, REESRERAFBAN, SEEMMANRETRBHE, WRE, ®EHENR. WE, XMEFEREHEE E2HSMAR
WHARN q ALk




Please tell me your name:
(enter 'q' at any time to quit)
First name: eric

Last name: matthes

Hello, Eric Matthes!
Please tell me your name:

(enter 'q' at any time to quit)
First name: gq

HFER—R
86 A : ME ML Acity country() KRE, BEZBHMLHREHFTBRER. XA RBRHRE—MERRMT THXHR TR S

"Santiago, Chile"

EOER=ZAMRH-ERSHAXA R, T ERERE.

87 L% : ME A HEHNnake album() KEY, TEE-MERETFEERIOTHR. IPRENEZRFHLETHNLES, HRE-MEEXHNEDHTL #
AR BBAE=ARRIAAEENTFHL, FTHSMRERE, UL wAERLERET EENER.

SR Bmake_album () WM—ATEES, UEREFEEELTHREH. WRAAXANREEREE T REL, HHMERMBRTS EBIFRD. FRZA
B3, HEDE—RIEA SR E EES TR

S8R IMER . EAEREISTRENEFF, HE—while EHF, ILAFMA—NLEBIRFNLER. KBUXLELRE, EREMIRAHRR
Himake_album() » IFKERKFHRITEHERK. ERXDPwhile BT, FBERFUEHER.

8.4 fEEFIR

REHSRA, MBHEBRFIRRAM, ZMFIREENTRELT. HFREERORR (WTFH . BIIREBEREE, REBREERHANE. TEEHRECRIER
ALIRFR IR .

BREE—ANAFFIR, BNBRGRIRGEAS . FTHRRAB - ADEFFIREBLE — N E Ngreet_users () MEH, XINMRFARFIRFHENSA:

greet_users.py

def greet_users (names) :

U B o B P R T g e i

for name in names:

msg = "Hello, " + name.title() + "!"
print (msg)
@ usernames = ['hannah', 'ty', 'margot']

greet_users (usernames)

EiHegreet_users () EXBER—NLFIR, HHEFMER S nanes B XNREOEFHRBIMFIR, FHxH P REAHFETE—%RE. £OL, RITEXLT—
AR usernames , REMHgreet_users () , FREANFIRERLE:

Hello, Hannah!
Hello, Ty!
Hello, Margot!

MWl EEFETH, SAHPBERT & MELKRGRE. S2RERE AR, #BEEEEA R

84.1 FERBHBEHIIR

BIIREBEREUS, BB IEATES ERICPRIXNFIRFTEEE BRI AR, X1 IRAE S o A 3 KR 2

RE—FK AR R HIEIDITEMER AT . FBEITERBIHFEHE—NFIRS, THEBIR TR TEREAER R HEL T RIX AR L.

printing_models.py

# HAEGIE-AFIR, Hpag—SETRRN BRI
unprinted designs = ['iphone case', 'robot pendant', 'dodecahedron']
completed models = []

# BT RA BT, HBIBAERITER B AL
# ATENEANRIEE, #EEBISEcompleted modelsH
while unprinted designs:

current design = unprinted designs.pop ()

IR B 4 30T ENRL Y fry i A
print ("Printing model: " + current design)
completed models.append (current_design)

# RIRATENIF I BT AR
print ("\nThe following models have been printed:")
for completed model in completed models:

print (completed model)

EAMEFE AR AN RETEHRITFIR, EEIE /% Nconpleted models MIFFIR, BMEIHITENEHEBEXANFIER P, REF|Runprinted designs PEHH
it, while EHBAERITEN ISR NXFIRKEMBR— Nt BEEMEIZREcurrent design ¥, FER—%ME, HBHEEETEOLRMET, FBZRITMAT
F|Fcompleted models F. EHLERE, TRDITEIE T

Printing model: dodecahedron
Printing model: robot pendant
Printing model: iphone case



The following models have been printed:
dodecahedron

robot pendant

iphone case

ANEHERXLERG, BITREHARE SMBM— AR TE. REMBHEESERMER, ARBEER. H— DRGSR SBEITE R0 T, T8 SRR
BN T L it

O def print_models (unprinted designs, completed models) :

BT ENRA BT, ELEIBA RITED B D1k
TENEARITE, #%HB ISR conpleted modelsH

while unprinted designs:
current design = unprinted designs.pop ()

# IR R R £ 3D4T ENAR AL g A2
print ("Printing model: " + current design)
completed models.append (current design)

@ def show_completed models (completed models) :
o SR B A i R
print ("\nThe following models have been printed:")
for completed model in completed models:
print (completed model)

unprinted designs = ['iphone case', 'robot pendant', 'dodecahedron']
completed models = []

print_models (unprinted designs, completed models)
show_completed models (completed models)

EOL, BATEX T Eflprint models() , BEEEHMES: —ABEITEMNRITFIRM —MTEFHERSIR. ARXHANFR, IARFAELITEVGANRIHHSE: ¥
BB MW RITENH BRI FIRFEUE, FMABITENF B RIZIR . EOL, BRATEXT Efishow completed models () , BRE—NHES: THFNKEFIR. 4
XANFIE, E¥ishow completed models () ERITENHRMBMEEM L.

BARFIE L 5 RERREIRAER, BHAREARF. BRAHBS TENRGHEEHTHARET, iXBRFEAZER. ABREEIRF, FRAERX MRS
BEHERE:

unprinted designs = ['iphone case', 'robot pendant', 'dodecahedron']
completed models = []

print_models (unprinted designs, completed models)
show_completed models (completed models)

BAIGRET —ARITERRIFIER, TURT —AZEHR, HTFFHETOFNER. TR BTFRNESEEXTHAIREH, FHEATRACIHFENERKESHT. RITA
Flprint_models () FHEMHBHANFR; KA —FF, print_models () BHUTEIRIHHIEE. TR, BAIMAMshow_completed models () , FHAFITENEFHIBAL
FIFRAERAE, LA IRHITED TR Y . REIR T i R B4 L B B X ARG B R B B, BARIL P I TR

METFERAERRENERA, INMEFEESY RGN . MRUEFBETEHME, RAFEHXKAAprint models () BT, MRBMTKIATETEPRIETEH, RE
BRUXERIG—K, HMEERMHTA AR ZREIN )T, 5SBRHSRBEREFNS AT, XMESREES.

BABRFEROR T RHE—MES, HENMREENA ST —RTARK TE. - RETOEIRIT, T A RRITEOFHBEE; XETEH - RERERFARA L E. /5
RN, MRHEEREPTRESFAS, FHREZLERBEUIBFIRET. HET, SRTUE-NMRETRAAS AR XEHTRERKESRTBR—RFIKPE,

8.4.2 FHIiLmEFERFE

HRE, BEXERMEHFIE. BW, BERGH—RATE, RE—AARTORRIFIR, RS T AR B R TSR IR P RS R LR R
e EMEITENRTE BTG, HEREERNRITHNEIAIE, UHESR. ERTAREHRE B Y Tunprinted designs , XAFIRERT 2, FERNFIRRE
T o JIMRYEXA AR, B RSB RN B A TR E A SR BB ETS BO R R A, TR B

R FIRIBIAE B R, 7T MR R KR

function name (list_name[:])

PIRRREL ] QIRFIRMEIA . fEprint models.pyd, WERAEREZRITERRIFIR, TR TEEHEHAprint_models () :

print_models (unprinted designs[:], completed models)

XPERBprint models () KRB SERH TAE, FRBEIRE T HAERITEOMRITHER, BEMEHANLSRunprinted designs MEIAR, TWARS
Funprinted designs &&H. BRI —H#, F|Rcompleted models KA EITENF WAL, EHRBTBIBHASEME|FRunprinted designs .

BRARHEBFIROBATTREFHFIIRNAS, ERIFARINEHTFELBRE, BUERRZREFIEFIREBERE, F ik E6E FBLRF| R T8 % IEm [8H0 p 74)
BlA, WTIHRFME, ELERBFIRN LWk,

HFRA—R
S9BMARIG . Sl NMEEEARITFL IR, #ﬁﬁﬁ:ﬁ%—ﬁ\z%Showimaqicians () KRB, XA RBEATENFIRFEANBEAITH L F.

810 T R M BEARIT . ERNTREIIMMEMEFF, WME— N8B HAmake great () WEE, STWAMFR#TBZ, ESNEARITKLFEPEINNFERH the
Great”. WA E$show_magicians() , BINERMIIRBEEET .

S 11 ARBBEARIT - BEIRNTRENIS-10MAE ST, ERAAESnake great () B, WEABEAMIIRNE A, BTFAMEERRBTIR, HEREIBBER
FIR, HHBEEEB B —AFNRF . FRERXHEAFIRRAAshow magicians () » BA—AMFIRCERRERMBERITL T, THB—AMFIRBETHEBMT F
H“the Great it BEAR T4 .



8.5 MHEBERHENLS
HEHG, R AME AR B ERE SO %S, FEPyhonst VA SO EO PR EERRRILS,

B, RE-MHMELFENRSY, CREEZRIEH, ARLTETEHEBREZSOMEE. THRNREAEF MBS toppings , ERAERABEARHKTZILS, A
RSB ENRRBNES:

pizza.py

def make pizza (*toppings):
S TENB A A R
print (toppings)

make_pizza ('pepperoni')
make_pizza ('mushrooms', 'green peppers', 'extra cheese')

¥ %*toppings I E S ikPythonfll B — /N4 Ntoppings KA LA, FHBWBIMTEEEHERXACHS . REENFprint B84 Bl H SRAE B Pythonfs % kb 32
fER—/MERARBNER, BaElEEA=MERARRSENER. BURMUNTREEARFEK M, ER, PythonlLSHER| —ANndd, BERHRKE —MEHBmL:

("pepperoni',)
('mushrooms', 'green peppers', 'extra cheese')

BFE, RATTLLKX Fprint BEERA—AMER, MEEFIRETET, H0HBE K AT #R

def make pizza (*toppings):
R S 44 g g
print ("\nMaking a pizza with the following toppings:")
for topping in toppings:
print ("- " + topping)

make pizza ('pepperoni')
make pizza ('mushrooms', 'green peppers', 'extra cheese')

NEWBR —MEERZME, XA REEAEZE A

Making a pizza with the following toppings:
- pepperoni

Making a pizza with the following toppings:
— mushrooms

- green peppers

- extra cheese

NERBEBINES RO, RMEEHER.

851 ZEHANEXSNERNELS

WREILRBEZARRUN LS, LDIEREGE TR ENEIBEBLSNHSHAERG. Pythonk LM ELSMKBTLS, BRKATHLSHRUEIBRE - MEST.
B, WERATHE R REOE R E N RAUERTHLS, IR EBSHRERS* toppings KIRTTH:

def make pizza(size, *toppings):
AR g
print ("\nMaking a " + str(size) +
"-inch pizza with the following toppings:")
for topping in toppings:
print ("- " + topping)

make pizza(l6, 'pepperoni')
make pizza(l2, 'mushrooms', 'green peppers', 'extra cheese')

BT ERRYES, Python¥lBIRIE — MEFMERL Ssize B, FHIMMKTHERFMETHAoppings . ERFAMT, HRBERTUFERTHLS, RERERE
HEEBBENEHR .

BE, BAWERE T RIM—RIIEH, XSERBEMKIBFITEHRT —aRR_RRT, REREH:

Making a 16-inch pizza with the following toppings:
- pepperoni

Making a 12-inch pizza with the following toppings:
- mushrooms

- green peppers

- extra cheese

852 MAERBENXEFES

ARE, BEEZERHBENLS, EFEAMELBAREOSRAAHNER. EXMERT, THRYSERESEZERHENR AN —RARGEORMT S 0%
ZE20. —ANEERREIRGIZAPEN: ROEREEEEXRAINER BERHESRIARKER. £TERRFT, Bfouild profile () HZAMM, FANEEZ
HERFENXRTLS:

user_profile.py

def build profile(first, last, **user info):
B — AT, PSRBT XA -
profile = {}




(1) profile['first name'] = first
profile['last name'] = last
(2] for key, value in user_info.items():
profile[key] = value
return profile

user_profile = build profile('albert', 'einstein',
location='princeton',
field='physics')
print (user_profile)

Hi#¥build profile () MEXEREHAMME, RN RFHFRETRERBEZBEN LR AEN. BS*r user_info FHFHNE S ikPythonfll#— & Huser _info I
FEMN, IRREBIRFTE BR—E X EE R B EXARET, WY AR FE IR Wuser_info FKATK—EXT.

fibuild profile () MERHUAN, WAVGET —LHprofile WEFH, ATHEMAFAFN. £OL, RIVEZEMAZIXAF S, FARMSLSIHEFABEEE
BAETER. O, BITEHF#user_info FHREX, FHENMEERNHMABFMprofile Fo BE, BIEFMprofile REGREFALFT.

BATAADuild profile() , M'EMH#EE ('albert' ) . # ('einstein' ) MFHMEEX (location="princeton' fMlfield="physics') , FHWKEE
Mprofile fAfifEZE Buser profile ¥, FITHRXANEE:

{'first name': 'albert', 'last name': 'einstein',
'location': 'princeton', 'field': 'physics'}

HERXE, RENFREEHA LM, EFKEARTIFEEL. FRZA RN, TEFIMERT ZONMEEX, CHRERBLE,

HERHN, RAUUEHTREEERAMESRS. REFESNERHENELS . MEXELSRUREME, FARENARSHRENEE SR T, BEEMLERX
SRS HFMECNHERRYL, FELY N4 REWTE, FiLERRERNTERERESRE T RUSE TR, HEmBES LT BRI %HME
R

HFR AR

$-12 =M : ME—NEY, CEIZBEFEE=WEPHENN—RIIEM. IMRHERA IS CERERBARAPREOFTA M) , HFITO—KEE, MBE
RE=ZBEETHR. AAXMEH=K, SRERETABENSES.

S-13 AP A« EHIRTTH IR R user_profie.py, ZEXFAMobuild profile () REBHERRHMFE N WAXAREE, BERKLME, UREAHRBRIRKE-H
Xt o

$-4R%E : WE—ANBRY H—WRENGEBEME-NFRT, INMRBBREZHERNES, ERZERPENXRFLS. ZHEERZN R REDART
LSREER, URPANEH—EX, MHEMGEERM. XA REULFRSE T X HETEA:

car = make car('subaru', 'outback', color='blue', tow package=True)

TELR B, BINEMGE T FramER.

8.6 KRB MEFERIR T

RHMMER L —R, EREMNTEALRE ERFLE. BERREUEEMREAR, TitERFAHEMREL. RETUER P, W RBFEEERIROBER K0S S,
FARERIAN BERFH. import B RV RTIBAT IR SO b A R RS AR

I K R B TESSL SR, TR ARSI TS, MEABERFNREZE L, XERIMRENZARNER P ERRS. BREEMERSIERE, T5HbE
B RSB ST AR BT FIE LTSN R BOE RR LRGP HABTR /7 R 4R 5 I R U

SN H R £, FEMGHBERENNE.
8.6.1 AR

EiLRBRT AN, Bho0IRMR. Bk B BA N pyHXH, SEESANERPHAE. TEREIZE - MEEEHnake pizza () KR, Ak, BATEHpizzapyH
B #make pizza () ZAMOFHARRTDEMIBR:

pizza.py

def make pizza(size, *toppings):
R B ) L
print ("\nMaking a " + str(size) +
"-inch pizza with the following toppings:")
for topping in toppings:
print ("- " + topping)

BTR, BAVEpizza.py i7E ) B F b QI8 5 — A4 Amaking pizzas.pyHI SO, XA FARIBIZEELR, BiAfnake_pizza () BiK:

making_pizzas.py

import pizza

@ pizza.make pizza (16, 'pepperoni')
pizza.make pizza(l2, 'mushrooms', 'green peppers', 'extra cheese')

Pythonit BUX AN SO, RE%4Timport pizza ikPythodT FF XXfpizza.py, FKHF METE RBEE B ZXANEF . REABZHORY, FAXANEFZTH, PythonfEH
JE R HIX Y. VKRR FEE, fEmaking pizzas.pyd, 7T LAEH pizza.py & LK FTA E.

EEABESANBERF R, FTRESANNERNLHpizza BB fnake pizza() , FAARSREN (MO . XEARDKHEEEE SNERIRBEFHF:

Making a 16-inch pizza with the following toppings:
- pepperoni



Making a 12-inch pizza with the following toppings:
- mushrooms

- green peppers

- extra cheese

BRR—FRIATE: REME —Finport BAFAERPREERSE, RTERFHERZBERTHIERE. MRRERZM inport BAIFAT & Amodule name.py
HREAMBEER, BT B A R T B R SR A A e T — AN R L

module name.function name ()

8.62 BAREMEREK
PRIBTT LA BB eR (4 SE RS, RSN IE BT

from module name import function name

BERESSMERE, TRERENSERG INEBHRK B

from module name import function 0, function 1, function 2

X F B T i making pizzas.pynBl, IR A S ANEER K RE AR RUT T HEl:

from pizza import make pizza

make pizza(l6, 'pepperoni')
make pizza(l2, 'mushrooms', 'green peppers', 'extra cheese')

EHHERXMEE, ARRENRERERDR. BTFRIEinport IFATRERIBEANT Bfinake_pizza () , HULARERRFHELLK.

8.6.3 ffiflas AR BIRER B

WRBERANKRBH LRI R SEFFNER AR, HERBEWLRARK, THERHETR L4 —RBENH—NER, KUTHES. BERYIR MR
5, REAINCHIZAEMR.

TH%EHmake pizza() BET HAmp () « XRFEimport iIEFAFEHAmake_pizza as mp EIM, KEFas BRBEHGL ARRMERH A

from pizza import make pizza as mp

mp (16, 'pepperoni')
mp (12, 'mushrooms', 'green peppers', 'extra cheese')

FHEinport BRI ESnake pizza () EWLHAmp () 3 EXMEFH, BAFEMHAnake pizza () B, #HWHE SHop () , MPythont§iZiTmake pizza () FHAR
W, XS X MEFTRAE M E S inake pizza () BE.

8% A4 B A AN T -

from module name import function name as fn

8.6.4 fHflas AELRIEENSL

ﬁﬁ‘ﬁﬂu%ﬁﬁ%%ﬁ%ﬂze ﬁﬂ%ﬁﬁﬁ%iﬁﬁ%%ﬂ% (m%ﬁﬁ&pizza TE%%‘J%}) D), ﬁbﬁﬁﬁ%ﬁﬁ*ﬁﬂﬂﬁﬁﬁﬁ&*&ﬁ&ﬁo *ﬂttﬂ:pizza.makeipizza ()
» p.make_pizza() BN

import pizza as p

p.make pizza(l6, 'pepperoni')
p.make pizza(l2, 'mushrooms', 'green peppers', 'extra cheese')

FRimport BAIAHERpizza BMET Hp , EHIZBERPIERBOBHRABEE, MHEEnake pizza () B, WHERBp.make pizza () WA
Rpizza.make pizza() , XFEMURRMEREERG, &7 DHMRAEREERSE, MEETHBENRLEL . XERELHFHRES TREM IR, FRARBENS, BN
I EEE,

IR E R4 B R IEE T

import module name as mn

8.65 RABBFHTE R
ERES () BEAFTEPythonS NS I FTH B 4



from pizza import *

make pizza (16, 'pepperoni')
make_pizza(l2, 'mushrooms', 'green peppers', 'extra cheese')

import AP E S ikPythoni itk iz za PEANRHIMEH BXANMEF P HTIATENRH, TELLARKARS MR, MEREAGRRRE. R, #£H
IHIEE OR S HRBBEIRN, BFAERAXFMSATE: MRERPE KRB LR EIROTE P ERRETRAR, TRSESEERINSR: Pythont G2 £ & HAH KK
BERE, EMBELRY, TWARIHIAFTERRE.

RENBIER, BARSAGREEANRY, BEASABMPOMERQRRTE. KEERLERN, EAHRIEMER. XBZ UMM SANTTE, RRELRER
BAHAGS AN, MABBIRMUT FTHKinport B, RBEEEN:

from module name import *

87 HEHmESHEE

MERB, FEELVNAY. MARFEREMBELT, ARERPERNSFRNTRIL. MdtEa 5T H D RMAARE A RBAEZEMA 4. SES AN hRAEE L
AI5E o

| RBERRE A R E M E R I DR ERE, IR SRR R BUE SURT, SRS PR, SOR R4 0 R Bk AR P 5 R T D35 SORS 4% A o Bt R i g
B AAIEET ARG RB DR KBRET: REMERYNAERT. FENLSUREEEKKR, RitElorBF P ERE.

LRSRERNEN, FSHATEG TR

def function name (parameter 0, parameter 1='default value')

X FRBEEAPHXRRTLS, HPEEIXMLAE

function name (value 0, parameter 1='value')

PEP 8 (httpsz//www.python.org/dev/peps/pep-0008/ ) BBRIZAT K BEAEBE79FHF, XHEREHERTOES, RAEFHNETRE. RS RE, SHERBEXHKERTT
T9FRF, WEREUE XPRMALTESEIZEIZER, HET THRFHRTORE, IMEESERMN RS — 20 RBUEX 5 K.

REBGBESHMR BNFRESHFIRT, FREEBRESREE NSRRI RE NG EEEMF:

def function name (
parameter 0, parameter 1, parameter 2,
parameter 3, parameter 4, parameter 5):
function body...

WRBFSERE TSR, TEAFANZITEESKRED T, KEEERSMEN MR 2TER, TR A TT I,
& i import IEREBMEMTF K, W—BISMIERR, X LMER TR BN ER .
HFERA—R

S-15TENEER . 7R Blprint models.py i B BURFE 55 — A4 Fyprinting_finctions.pyff) S5 #Eprint models. pyffI FF ki 5 — Fimport A, BB SCHLMER S
YN[

816 BN : BEHFE-MEEEHWEAABE-NRHENET, HERZANRYUIER 3. EERFXMHT, ERATREMNTESAZNEY, BRATE

import module name

from module name import function name

from module name import function name as fn
import module name as mn

from module name import *

S-17TRYMSIRA : MFEEABPREH=AEF, BERENEETEWNBRRERSHERE.

8.8 /NG

EREd, FEIT: MARSEYK, URIAESEES, LRERESHAZRETEFEOEE: NAEALELSHRRTES, DRNMESEERRNLS: LR
B B ORISR EEL R B TS RS FUZR . P, 55 EA0Rluni e FREREE ARRRAE . ARAEAIE T 1045 B MO R AE BARODREER (RSSO, LR SO B 2, 5 T
AR, B, R3] T BMASS IR, WK LRSS MR, XA A 5 T .

BFRKBERZ R, %55HEHRIIRERES, TREEETIREIXER BAR. ENRR S ARBS e RS ERETE, MTEZTE, #ERJERE ELE
BATERE, RETUEERST T HRBES.

R RRSRE—R)E, BERENZORRERLOR. FESTREPFONALY, ARHSTREAARE, RTiLRECERATE. FERERRHNT N, RFE
B AMREE B, T fi ) SO S e R R XA BR B A S T

R RBALEFER 5%, TREFNREERTRFE MBS MER. AT R RFAEER, %R R0 LIRS E RN AR ER .

REOE LR ER 5 PR WRER A — RFIRECRERIMES, MHPRNENREMER—BREHTIE, WAL EREESBL: KTRSIHNRAPENR
BT, FUASNRYER BT RBENEMHFE THREEMBIET. 2XREMURERRRE WK, RERSIARRLREN, IS ERLZT.

EHIE, REFEIAMER. FokRBMEHEBEIERER, HIRARE RIE T R B e,



https://www.python.org/dev/peps/pep-0008/

FoxmE Rk

WX REE RBREYNRERTHEL—. EHANREES, KESRAALHFHHERIERKRE, HETXEIRRWBNR. REEM, REL—KE
SMAERERTR. ETROENER N, SMNEMESRLXMERTH, RETRERER TSN GMERHME. EHE N REETEDILER, LER
TEEEE T AR H 8 .

IRIEAR AR ZPFRALBIL , XILIRREBERIIEE. AT S, RERE IR ELH . RERETELOTEEA AEE, & XIXELEIHAT
MRS . PRIEK S — LRy REEE KM TIAE, ABLIRRE MU ARG, RHILE TS KRFEERRYT, HEE CHERF XTSRS %R
%K.

AR ) X SRR B TRBRE P R E 5, B UHBERERHE RS HRG: PMESTREKER, THRBEEEERNEE. THREBERRS
RSB, LRAREEE g S TR RAR RIB B L AR

BE A T s Bk 25 708, RIERELEAR DA R SR AR B ABAR 7 R AR WE AR AL . 0RAR S FAAR 7 2 T RIRE B AR R i SRR, ARATTARAE B B 36 07 B T4 5
R BINERF M AR AL SR H TEME, SRR,

9.1 BIEMFEHRE

ERELFT ERME A R, FTHRES — AR/ MIKE #EDog RN REERR/N, TREMN. 5T RESEEYH, RAIIEFELEFAR? EIEHE LT
FER; BRATERIE, REBUMIESETRITER. BT REHMIHMAEE ERHIEE (BERER) MBEMHITAE ETRITE) , BiiIMbog XEEEENT. X%t
PythonfIi& G 1B RN/ PRI R REXANER)E, BRAVEMEH B REIBER AR /ML)

9.1.1 f€lI&Dog K

WRiEDog KRB KEN LB FEE THER. RIMTTEEDMIBET (sit ) MITE (roll_over () ) HIfEA:

dog.py

© class Dog():
e — AR N B ] B AR

(3] def _ init (self, name, age):
"I B M nameflage
(4] self.name = name

self.age = age

(5] def sit(self):
RN R A A BB R

print (self.name.title() + " is now sitting.")

def roll over (self):
i N A A I TR

print (self.name.title() + " rolled over!")

REREERKMITRS, ERESHEL, AERFEIENLEH, RAKEOILSREE. £OL, RIVEXT —MEADog KK, MIFLE, #EPythont, HFHKFH
AIRBIIRE. BMREXTHRFESREN, FARMNENZAWEZANE. EOL, BINHE T —MRFRE, MEARMTIBLE T H#d.

LHF¥__init_ ()

KPRBIAT ; RATHABNERREN—EERATHE RENTS, W—EEZNEHNREATERNTR. OL%KITE__inic (0 B—MEKRKTE, SARIR
#Dog RAIEH LN, Python#i&ABNBITE. ERXNMTENETF, JFRMRREAFATRIL, XR—FMLAE, BEREPythonBRiNTr kS5 HBE T ERELFMNR.

BAVE T init_ O BXRTBE=EAHES: self . name Mage o ERXRMITERKEXF, HBselt BATD, EUAMTHMHESNRE. SfBARETE PR
S selt B? FNPythonAIXA__init__ () H¥ERAIEDog LB, KAMEANLSself « BMERMRBMTERATENE B LS selt, BR-MERALHES
M5, ESEIREETE R K KB T . BATEEDog LBIRY, Pythont§iAMDog KT init () « RATKIBENE LS MDog () FBLFEMER; self 2EINEE,




HUBRMNATELBE . BLURIREDog RAURLHFIN, MRJEABEHNMES (name Mage ) REHE.

O LB R BME R Hself . Uself NATRNBREIMAHRPIPTHEIVEMEH, BADET LUIBIE KM LHIRV HIXLAR, self.name = name KEFELE]
Zname PHIE, HHEAEMEE LR Ename P, RFXREFRKILAEIRKES. self.age = age KEMASIELL. GIXHALET LGV HHREFRARBYE .

Dog EKEEXLT AIFHEATE: sit () Mroll over () (NO) . HTFRXREGFEAFREFINIIGELE, WEFHER, HWENRE - 1MeSselt . RIVGHHAIRKILEIRE
WU IR, BAER, ENMSB TR, 2580, sit () Mroll_over () FHMAR, BMRARITEH—%HE, R/ MIERMTRITER. ET LY RIX Iy 5%k U
EhRER: WRXANBEEE—MTEIIRT, XS a8/ MY TRITRSE R RO, XA KR TR, Xk 5| S35 T AT
BHEHE.

2. £ Python 2.7 R @2 %

#EPython 2.7 IR KRS, HEMMMMBHR—EFE SRS RFobIect

class ClassName (object) :
—-snip-—

X ikPython 2. 72K K47 A E G Python 328, T 4L T R LA
FEPython 2.7 %€ X Dog K, AFGHKMTF THEIXF:

class Dog(object) :
—-snip--

9.1.2 RIFEARBIELH
AV AE LA SE BRI B . Dog HKR—RFIHI, ikPythonili i S B 245 M 241«
TR AR —A R MHIEH:

class Dog() :
—-snip--

@ ny dog = Dog('willie', 6)

® print ("My dog's name is " + my dog.name.title() + ".")
® print ("My dog is " + str(my dog.age) + " years old.")

XEMHAMRIT— A RBFREDog K. EOL, HATLPythonfIE—KBF N willie' « FiN6 /M. BRXTRIGE, PythonfifskS 'willie' M6 HMDog K
R init () o H¥E  init () BIB—ARFIEEMINRE, FHERRMNRENEREEBEnane Mage . F¥E init () FRERXMBEreturn 154,
{EPythonH Bk Bl — AR R X KM LR . BATEIXAEHIFEMAL Eny_dog H. EXE, HALEREH: RIEFTLAAEFRRENEHKR (Wpog ) MIWRERE, T
NEREFR (Wny_dog ) FRIVRIRIELREIZINLE .

1. V7 1 &
EyRpEE, WHERGMRTRE. £OL, RIRS T TR Hny_dog KB Hname HI1H:

my_dog.name

) R NVELEPython R F F, X FERE R T Pythonf 3R B B AIME . 7EX B, Pythonk# B HImy dog, BEREGXANLBIMKEEKEMnane . £Dog KH 5| HXANE
M, #HRRself. name o FEOL, BAMEH RN TERKEUBMage HIME. EMEME%print BAF, my dog.name.title () ¥my dog KEkname HJ
H'willie' NEFBKREMN: EH2%print IBAHP, str(my_dog.age) Kimy dog MBtage MH6 HINERH.

mﬂ%ﬁ?‘imy_doq P L

My dog's name is Willie.
My dog is 6 years old.

2. WA
MiFEDog REIRLPBIE, BT LM R R RERBADog R UMM Tk, KL/ FAITER:

class Dog():
—-snip--

my dog = Dog('willie', 6)
my dog.sit()
my_dog.roll over ()

AT, TRELANER (XERny dog) MERAMEE, HHARSREN. BERBny dog.sit () B, PythonfEHDog FEKHEsit () FBITHMRME.
Pythonbh F# i) 5 K ARA%my dog.roll over() s

Willied% B AT 525 T =

Willie is now sitting.
Willie rolled over!

XMEEREH. WREREMTERE T S ERHRELTR, Mname « age s sit () Mroll over () , BMERMRNIEHARIDER, RATHE A ZA AR HE R4



.
3.EEEA L
AT RIBBE RV EERENIH . FTHEWNE—NE Nyour dog MLHl:

class Dog() :
—-snip--

my dog = Dog('willie', 6)
your_dog = Dog('lucy', 3)

print ("My dog's name is " + my dog.name.title() + ".")
print ("My dog is " + str(my dog.age) + " years old.")
my_dog.sit ()

print ("\nYour dog's name is " + your dog.name.title() + ".")
print ("Your dog is " + str(your dog.age) + " years old.")
your_dog.sit ()

FERASEHIT, BAVGETFEM, BISMHEAWilieH Lucy. & MR —MHLKEE, FECH—ARE, REIITHFIRERE:

My dog's name is Willie.
My dog is 6 years old.
Willie is now sitting.

Your dog's name is Lucy.
Your dog is 3 years old.
Lucy is now sitting.

RERMNGE KR AN EFHER, PythonfKRLMRIEDog KEIER —ALH. MRATEFRRE N RUBERBEX L, FHRESNLOAREEESRANZER
F, B SRS TR RAE.

HFER—R

9-1 /M : BB — /4 NRestaurant I, HHF¥E  init () REFHAEM: restaurant_name Mcuisine_type . BIE—AE
HNdescribe_restaurant () WHEM—/4 Hopen_restaurant () K77k, HPHIFITEHMRRREL, MEEITH—FHE, HBRBREEEEL.

RIEXAN KR — L Arestaurant KB, HRHFTENVEFHEANBYE, BRBHNRHEAN 7.
92 = FEME . MBHRATREN-1MREWARE=ALH], HWNEGANEHAA S Edescribe restaurant () .

93P : BlE— N NUser MK, HPAEFEMLirst name Mlast name, TEMAFFENEE STFMOEMIIANEYE. ERUser FEXL—N4E
Adescribe user () WAE, BHHHFEEMHE; BEX N8 Ngreet user () WA, B KEAMELR R E.

IREEA TR W50, FAHGA S oA LA
9.2 fERRMELH

PRAT EABE R SRR B St R P IR S 1 5. KB BIF/E, IREIRER I IR #OR R AE (o AR IE R AR SL ] b ARBEIITH N EEEF BB, KT UERER
BRI E Y, T LG 5 75 ¥ LU s i 07 sRBEAT 1B

9.2.1 car
THERME —MRREERL, EFEETHERRENGS, & —MNLBREEBKTE:

car.py

class Car():

A

(1) def _ init__ (self, make, model, year):
G R R
self.make = make
self.model = model
self.year = year

(2] def get_descriptive name (self):
oS B ) SR A S
long name = str(self.year) + ' ' + self.make + ' ' + self.model
return long name.title()

® ny new car = Car('audi', 'a4', 2016)
print (my_new_car.get_descriptive name())

L, BITEXTHE__init__ () . SHHEKDog Kb —#, EMTENE-NMESNselt; RIEERNMHEPRET BIN=ZAHES: make « model Mlyear o J5
B__init__ () BEXEBSHE, HEEMFEEEREZXANRUBHEEAKEES. QEHKcar LFiR, ROFTEHREHBIER. HEMEFEH.

O, BAIEXNT —48HNget descriptive name () K, BffBMyear « make Mmodel BIBR— MR ERITHANZR R, LRINEF S BITENGABEER
He. REZANFEPV R BENE, RAIVFEH T self . make . self.model Mself.year . O, BAMRIECar REET —ALF, HEHFMELENY new car
o BTKR, BAVAAFEget_descriptive_name () , IRHBRATIAE MR —HH2RERKE:

2016 Audi A4

HLXA LT B, FEAEHEN— R AR LR, SEMKENLBER,
9.22 HRBEHEERNE

KPRENBIEMLIEIGE, BHXMEROKEF/HE. EHFLBELT, WRERMEN, 7% init__ O AEEXMYGERTTR: WRIRNEANBIEXPE
T, RERAENERFEHRERNTES.



THREIM—/~ & Nodometer_reading HEH, HAMREMREN0. RITEFMT —NEHNread_odometer () WHEE, AT RIUKENBERER:

class Car():

def _init (self, make, model, year):
TR R
self.make = make
self.model = model
self.year = year
o self.odometer_reading = 0

def get_descriptive name (self):
—-snip--

(2] def read odometer (self) :
Tl — AR IR B AR R

print ("This car has " + str(self.odometer reading) + " miles on it.")

my new car = Car('audi', 'ad', 2016)
print (my new car.get descriptive name())
my new car.read odometer ()

BFE, HPythonAMTT¥E__init__ () REEFEBIN, KRR —AnEl—F R ER T XFHHIER. BSMAEMER. ETHR, Pythonal@—142
Hodometer_reading KM, IHHHMMEREN (LA . EOL, RITEELT —NEHNread_odometer () HIFHE, EILREEERMMRBIREN BRE.

— TR B AR AO:

2016 Audi A4
This car has 0 miles on it.

Wi BAEREECNOMIKEN T L, FLRATRE— MEBZR M E R,

923 BUEHENE

AR RF R RESR IR BB SR EN: BT S, B BT CEIRENED . FERRA BRI,
L EE B SR R

BEMURMENE, BT R SR E RS, FE RIS R RSN E K23

class Car():
—-snip--

my new car = Car('audi', 'a4', 2016)
print (my new_car.get_descriptive name())

@ ny new_car.odometer reading = 23
my new_car.read odometer ()

QL BAVEAGMRREREEY AP REREN B odoneter_reading » XATRIGIEPythontE L FImy new_car P E|BModometer reading, HIFIZBEIEME
B E H23:

2016 Audi A4
This car has 23 miles on it.

BEHE R EGXR ERV R, ERARREER SR ATE .

2. BN EERRERE

WRABRESBEM G E, BREHME. X, RRTFERG IR, M E~ERS— N7k, BEENTRTER.
THEKRER T — M Nupdate_odometer () HITF:

class Car():
—-snip--

[1] def update_odometer (self, mileage):
gy BRAE HR R

self.odometer reading = mileage

my new car = Car('audi', 'a4', 2016)
print (my _new car.get descriptive name())

[2] my new_car.update_odometer (23)
my new_car.read odometer ()

fcar HPTHAIME—EBREOLTRINT Fifupdate odometer () « RANMHEERZ—ANERME, HEBHEMIself. odometer reading H. EOL, RATAA
Tupdate odometer () , FMERMETLS23 (ZESHMFHEEXFHHESnileage ) . BHERRTHIREN23; MHkread odometer () ITEVZIELL:

2016 Audi A4
This car has 23 miles on it.

X fikupdate_odometer () BATY &, EHABKERREL BB TIE. THRFN—LBE, AR K REREHIEE -

class Car():
—-snip--




def update odometer (self, mileage):

H BRI HOBE i
FR1b B R A B
(1] if mileage >= self.odometer reading:
self.odometer reading = mileage
else:
(2] print ("You can't roll back an odometer!")

BAE, update odometer () EBRBHITKEREHEHBREEGE. WRFEEHWER (nileage) KTFBRETERMEMR (self.odometer reading) , BIEHRE
REBEAFREWERE (WO ; FURRBES, BETFREEERERE (LD .

3. 383 7 v % IR ek B 1A 3 4T 336 3

ARMER B EBESEE, TARKARENEHKE. BRRRMNMWIT —H_FE, BAWLRZRHEEM T 100 R BRE, THK7EERITERE AdxA 8
&, JPARLH i AR R

class Car():
—-snip--

def update odometer (self, mileage):
—-snip--

(1) def increment_odometer (self, miles):
o BB R

self.odometer reading += miles

(2] my used car = Car('subaru', 'outback', 2013)
print (my used car.get descriptive name())

® ny used car.update odometer (23500)
my used car.read odometer ()

@ nmy used _car.increment_odometer (100)
my used car.read_odometer ()

@R, HWMFEincrement odometer () HER—ANBEAARENET, HKHMASself. odometer reading 1. O, RMWERT —H_FF
—my used car . EOK, BATEATEupdate odometer () HEAN23500, HXH _FEMN BBERTHREN23500. £, BATHHincrement odometer ()
100, LAIE A0 AN SE 3 212 1 1R 47 B 9 1003 B«

2013 Subaru Outback
This car has 23500 miles on it.
This car has 23600 miles on it.

PRAT LRI B XA T, UABIES BN Sl TR LA AR ek ER BRER.

ER RALMEARUT EEKrERES A S EuUR A (nERRRREO KR, ERE T HREF KA BT BT R R BRGSO EAE. B
REzg, BRTHETRCUTHHNESRES, ERGHERHN.

HFRA—A

94 HMBAY : EATREN-1MBMEWRETH, HBM—A%LHNnunber served MEM, FBHBRMERENO. RI\BEXANLKAUE— B Nrestaurant KL
Bl; TENE 2O NEXFREEREDT, RSB MEFFRITEHE.

BI—/4Aset_number_served () Wik, BILREEERERBAL. WA TR AEEE—ME, REFRITHEME.

B—/4Aincrement_number_served () K7k, BiLIREEBHHMBALOEN . WA TEHF R EER—NZERE: RICIRFTEEGERTRRERH
BEANH

95 ZHRMBFR KXY : TEANEREI-3MMEMUser BH, BIN—NEHNlogin attempts KIBM. WME— A& Nincrement login attempts () MKk,
E¥EMELlogin attempts MEMI. BRE—N4% Nreset login attempts () HIH¥E, BREMlogin attempts KEEENO.

BEUser KB —ALH, BAATEincrement login attempts () £k, TEBMlogin attempts MIME, FINVEHERMEBEY,; K5, WHY
%reset_login_attempts() , #ﬁ?ﬁﬂ‘EpE‘&login_attempts B, #INE#EEANO.

9.3 HkAK

mERR, FEBRBENFETFGE. WREERSHRREA —ANIRBMRIRE A, THERA%R o —MRER J—DRR, ©RENKBA —DRKFERENIE RAN
KIEARKE , TMHERATE . TRERT HRKWFTERIEMTTE, FRERTLE XL SRR IT .

9.3.1 FERHMFHE__init ()
AT HILBINT, Pythonts & HERRINESRAXLNFTHBIERME. Ak, FEOFE  init_ () BEXKHIET.

Bltn, FHEREDHINKE. BIKERL—FISTRIIKE, FERNTUENERNCar KNEM LB KELlectricCar , ZFHRINMATHHRNREREHBERNITH
HMERG.

TERGE-AFHRElectricCar KA, BRECar BIFTEIRE:

electric_car.py

@ class Car():
" — RS I R

def _ init (self, make, model, year):
self.make = make
self.model = model
self.year = year
self.odometer reading = 0

def get descriptive name (self):
long name = str(self.year) + ' ' + self.make + ' ' + self.model




return long name.title()

def read odometer (self):
print ("This car has " + str(self.odometer reading) + " miles on it.")

def update odometer (self, mileage):
if mileage >= self.odometer reading:
self.odometer reading = mileage
else:
print ("You can't roll back an odometer!")

def increment odometer (self, miles):
self.odometer reading += miles

@ class ElectricCar(Car):

o R 2 S 2 A

(3] def _ init_ (self, make, model, year):
WA TR R R

(4] super () .__init (make, model, year)

@ ny tesla = ElectricCar('tesla', 'model s', 2016)
print (my tesla.get descriptive name())

Bk Rcar KIS (@) . QIRTEN, LABFEATEUM T, BT TFRNE. €O, RIELT FRElectricCar . BXTFRM, UITERSAEERKR
S8, FE init () BERAHECar LHFBHEE L) .

OibHisuper () B—MERAL, #FIPythonk KM FAHKBER. XTRIBiLPythonfAELlectriccar FIRFEMHVE  init (), ikElectriccar SBIREREMFT
FHRM. REWBHRABE (superclass) , % FsuperH HLTE 4 o

RURGE R R T R EMURIEE A, RONZRXWB—WHEIRE, ERENEESQUEBHEREMNMER. £OL, BMEIBELlectricCar RIN—ALH, HHHFMER
Bny tesla . XIFHBEAAELIectriccar ERENMFHE  init () , FEHEIPythonAARKEcar HENIMHE  init () « WAMRHETES tesla' . 'model
s' 12016 .

B init O 4b, HBNREEEHMBERREERT S, H50, AT EFIAEIIRERZERENTH:

2016 Tesla Model S

ElectricCar SKBIMT RS Car SEBI—H, BUFER LUIF M E SCRSNRERA KRR ITE T

9.3.2  Python 2.7 1 4k &
TEPython 2.7, HAEERMARF, ElectricCar KHENEMT FHXkAE:

class Car (object) :
def _ init (self, make, model, year):
——-snip-—

class ElectricCar (Car) :
def _ init (self, make, model, year):
super (ElectricCar, self)._ init (make, model, year)
—-snip--

Eflsuper () REBNES: FREMN Rsels o N BIPythontg KM FRKEER, XLLBUART D, 555, 7EPython 2.7 Gk AR, FUIER URXENEFESHE
SEobject o

9.33 HTRENREMITE
E—NREEF ARG, AR 9T IR HH R PRI
TEREM—N RSN ERARRE GBI , UR—MERZBHERT % BAIVEEHEERAR, HFmS5—MTERERHR K J7i%k:

class Car():
—-snip--

class ElectricCar (Car) :
"""Represent aspects of a car, specific to electric vehicles."""

def _ init (self, make, model, year):

BN IR 2 Ak

WA KRR, BRSNS E R
super () .__init (make, model, year)
o self.battery size = 70
(2] def describe battery(self):

T EI— A R A RO R
print ("This car has a " + str(self.battery size) + "-kWh battery.")

my tesla = ElectricCar('tesla', 'model s', 2016)
print (my_tesla.get_descriptive name())
my_tesla.describe battery()

O, BATBINT $iBlEself . battery size, FREHVBME (70D . WIEELectricCar KARMPTA LOAMBLEXANEYE, HACar LHBIELETE. £
i, BAVEBMT —MHEAdescribe battery () KT, EITMHEXBHENED . RITAARXANTEN, BE B — KB ERA KR

2016 Tesla Model S
This car has a 70-kWh battery.




M FElectricCar RIRFRATRERAEMRE] . SRR ER, FR7LURYEHT & KRR E R IERRERBIENTE. MR—NEESTEREMSERER, TAL
RBNRERER, MAKREIMAZ Car KM ARElectricCar . X, fHcar RWNKIRBMPLIIIIAE, MElectricCar KRB ELEHINRERF RIEMT AN
.

9.3.4 EERXRMTIE

M FREWTTEE, RECARFETREMNEANATN, HUE#TES. Rk, WETEPEL-MEIRNTE WEEEETHRXRTERSL. X, Pythonl A% BiX
ARHKT7 i, TR FREEIRE TR € SRR 7 %

BBtcar RE—ANLALiI11_gas_tank () KT, EXNESEMRERRBER L, FRATREESE. TEHER T —MEFHR:

def ElectricCar (Car):
—-snip--

def fill gas_tank():
R T A A

print ("This car doesn't need a gas tank!")

BE, WREH AR HSEERATELL1L gas tank () » Pyhon§ZHMscar RHMMEEI 11 gas tank () , BWEFERI. HAKR, LTI ALK B
RTREREAE, B T O .

9.3.5 B RAERBY

FEFARRS RS, RTTRERRILE DARB AT RRRE . BIEMI SR DR SRR . FEXFMIERLT, WRETR AR RM — I — ML SRR R .
PRAT BLKE R BYSA7 53 RS M R TAE I/ 3K

B, AWisfElectricCar RINMATH, RITTRLSKALFTEERLEIHNRERMNBIEMITE. ERXMHELT, RATDEXLERBEMERIULKR, BB -4
y\JBattery f2ke, #ﬁgﬁ\Battery iﬁﬂﬁﬂ’?ElectricCar %Eﬁ*/l\ﬁﬁ

class Car():
—-snip--

@O class Battery():
e — AR B I A LA R B A

(2] def _ init__ (self, battery size=70):
unum#ﬁw%mm’%ﬁnuu
self.battery size = battery size

(3] def describe battery(self):

T E— R A R A
print ("This car has a " + str(self.battery size) + "-kWh battery.")

class ElectricCar (Car) :
o 9K 2 RS 2 Ab e
def _ init (self, make, model, year):
VGRS KI R, FEAIEG L BB R R
super () .__init_ (make, model, year)
(4] self.battery = Battery()
my tesla = ElectricCar('tesla', 'model s', 2016)

print (my tesla.get descriptive name())
my_ tesla.battery.describe battery()

EOR, RITENT —A&HNeattery WF%, BTRABKEME, QULNHE inic () Bselfsh, BAR—MWBbattery size . RAUBRTEN: MBRHL
TR, BIRARSHRE N0, Fikdescribe battery () WBHTEAEH (IO) .

fEElectricCar K, BANFEMT —ANEAself . battery WEM (@) . XATARELPythonflE—AMFifBattery 36 (MTFRERERT, HLARIMET0) , HiHE
GBI FEE B Eself . battery Fo BEFME  init () WAAR, #EPITZEE; BEBRES/ ElectricCar LHMBE—NEIIBRMBattery LhHl.

RNBIZ—FEINRE, HFHAFMERRNy_tesla P. BEHBRBMEN, FEEHHRDRERBEbattery

my tesla.battery.describe battery()

XAT G ik PythonfE L Himy tesla HEREMbattery , FWNEMEZBHEFMBattery LHIFMH H¥Edescribe battery () »
Wb SRATETEE BIAHRE:

2016 Tesla Model S
This car has a 70-kWh battery.

XEMME TRESHSMI T, BRERMNELS MR ERBTLL, BARLFBELectriccar KBAFE. FTHESABattery BFM—MFEE, EREORERIREGRE
A SR AR

class Car():
—-snip--

class Battery():
—-snip--

(1] def get_range (self):
TR B IR ISR
if self.battery size == 70:

range = 240
elif self.battery size == 85:
range = 270

message = "This car can go approximately " + str(range)




message += " miles on a full charge."
print (message)

class ElectricCar (Car) :
——snip——

my tesla = ElectricCar('tesla', 'model s', 2016)
print (my_tesla.get_descriptive name())
my tesla.battery.describe battery()

2] my tesla.battery.get range()

OLHHI T kget _range () T —ERBRKMT: WRBRKEEATOWL, CHESEMERREN240EE; WREEASKWh, A ERREN2T0KE, RERE
BAME. AMERARATE, BIAMESKER B Ebattery REAE (1D .

b TIRERNEMER GXRRTRERAR -

2016 Tesla Model S
This car has a 70-kWh battery.
This car can go approximately 240 miles on a full charge.

9.3.6 MRy

B E R GnEEEE) N, FEMR—EEBRNEE. £NHEERRMNBHEERKENBER? WRBIMNAFHR—HRE, Ba¥hitget range() K
fERattery KPP HHFREEN; HUREHB —FEEHEROENTRLE, WFMZE HEget range () BEIElectricCar HH. EXMBEM T, get range () KR
BIEEAAERFHEENERE, BREMR —FTRENENER. ROTEATLUXREM: %ﬁ&getirange() EEEBattery Hep, HEBEEE—NSE ﬁﬂcarimodel; 1
XFMERT, Fikget range () BRFEBEMBEMRERSRMESEMER.

KRN T B RE A —ANER: Ao LR8N, RARRNEZERER (IAREREE) %58 RERNTALPython, RN EAREREREY. MEXHERE, K
SESXRI, REHANBE T EHFRENELZS . FRTENSEER, BEREBERRNRRE, TEEL—ERER. RERBEGIREERITEET, R REER
! AMERRIE CAEAZREREATRRIERES R, BALRE: ERSHER. BHKRAE, BELEXHKERE.
HFRA—R
9-6 UKBLW/NE « VKIEM/NE R —HMAFRINEBIE. WME —/ 4% NIceCreamStand M2, LB YAMRNTERSE -1 -4 E Restaurant . XFH I
AMRestaurant KA, PHEREERMIANET . BII—NEANflavors AN, HFFE—NEER ORMKEMRARMIE. RE—NERZ LK
5. Bl —ANIceCreamStand L4, FHFAXAHIE.
97T EMR . HHAR—MEHRMAF . HE AL NAdnin K12, EBERRRATRET-3HLEI-5TREMuser K. BM—ANE Nprivileges HEHE, H
FHE—ABHFZFE (W"can add post" . "can delete post" . "can ban user" %) HAMMFIIE. WE— B Nshow privileges () MHE, B
BREHERMNR. Q8 adnin L6, FRARXANTZE.

98P : ME— N HNPrivileges MK, BERE—NEME—privileges, HHFEM T %I o-7 M FRHBRFIR. K H¥show privileges () BEIX
A%, fEadmin EH, H—ApPrivileges LBIAEREM. QI —adnin 6], HEMHHEshow privileges () RERHMIR.

99 MK : FEARVRSE—electric_carpytidd, HBattery BFM—A % Aupgrade_battery () M. XMFHERERMAR, MR ETFRSS, HlE

WE NS, A —HEMARNRINMENBENRE, WA Eget range () , REXNBEEHITHR, FERMAAget range () . REFBXFHRERN SN R
my.

9.4 SA%

BEE VRN BT RARMIIRE, SO RRRRBARK, MIMERZ B T HARR k. Syl fEPythont i A2, MIikSCHFRATRERE . ALK R, Pythonfo¥FIR¥EKAF
FEERBIRS, REHE TR D RAERBR,

94.1 BARANK

THEREE AN REE&car KR, XUERMNER —MED G LRE: ExFEP, BEE N NcarpylISUH, EXAMEHM R4y & Hcarpy, HABEEERFREMR
e BATKXBEMUOXA L 0B Kcar RFMHE—N4 NcarpyIBEE b, ZAEYOE B o AT TE 4 A A SCEcarpy. MIRTEFFEG, 8 P i H A2 P 48 a0 00 P 58 LAk 1K S 44
%, Wmy carpy. FHEZBERcarpy, HF REECar KK4HL:

car.py

O AT T AR

class Car():

0
YR B

def _ init (self, make, model, year):
"""mﬁ‘u‘kﬁﬁﬁ&mﬁﬁ"""
self.make = make
self.model = model
self.year = year
self.odometer reading = 0

def get_descriptive name (self) :
WS [6] B R P 2 AR
long name = str(self.year) + ' ' + self.make + ' ' + self.model
return long name.title()

def read odometer (self) :
TR B, R ER

print ("This car has " + str(self.odometer reading) + " miles on it.")
def update odometer (self, mileage):

H R R HOBE e
RN AR E R

if mileage >= self.odometer reading:
self.odometer reading = mileage

else:
print ("You can't roll back an odometer!")

def increment odometer (self, miles):
s BRI R

self.odometer reading += miles




O, RITBET —MERGSRGFR S, SHIBRK A T FZ R
THEREIE S — A H—my _carpy, EHPFACar FIHBIRHLPH:

my_car.py

o PRRLN H TAIR I EAMERER G 5 R F R 8

@ from car import Car

my new car = Car('audi', 'a4', 2016)
print (my new car.get_descriptive name())

my new_car.odometer reading = 23
my new_car.read odometer ()

Q4K inport FHAIEPythondT i car , HFRARKFMICar K. KFERMMTUEMCcar KT, MEERAEXAN A E S —HE. il SROEMNTE BN —F:

2016 Audi A4
This car has 23 miles on it.

SRR —FERNRET R MBEXMEFFRET EANCar X, BZALKY! BRI NRBI—MEHS, HFSNZBR, RIKATTUERRPTE TR, EERFX
MBI 5 TR T . BRI RH N EBEMEML IS B RRARFENBRETIEE, RRTUNEXE M, MEETEEFNRLEZRT .

942 FE—AERPFEEANR

BARF—MERP IR BN FFFEEMA R, EAREREE - MURPEEESHENE. KBattery MElectricCar MAFHBBEAARE, B FHEKEATEMABLR

car.pyH:

car.py

g T AR A LA

class Car():
—-snip--

class Battery():
o A A B R
def __init (self, battery size=60):
T T R R A

self.battery size = battery size

describe battery(self):
T E— R A R B
print ("This car has a " + str(self.battery size) + "-kWh battery."

get_range (self) :

T B — SRR MRS R I B

if self.battery size == 70:
range = 240

elif self.battery size == 85:
range = 270

message = "This car can go approximately "
message += " miles on a full charge."
print (message)

+ str(range)

class ElectricCar (Car) :

BN A R 2 A
def _init (self, make, model, year):
VISR R, FVIEG L BB R RE R

super () .__init__ (make, model, year)
self.battery = Battery()

BE, WTLLHER— 4 Ny electric carpylICH, SAElectriccar %X, HAIR—HHHEET:

my_electric_car.py

from car import ElectricCar

my tesla = ElectricCar('tesla', 'model s', 2016)
print (my tesla.get descriptive name())

my tesla.battery.describe battery()

my tesla.battery.get_range ()

Bl E5RIEE BN, (BRI EEAEEEAE — M.

2016 Tesla Model S
This car has a 70-kWh battery.
This car can go approximately 240 miles on a full charge.

943 M—MEBRPIASANR

TR RBEAERF X P SAMERBERE. WRRMNBER -AMEFPOEEERENRINE, RFEERCcar MElectricCar KHFA:

my_cars.py

® from car import Car, ElectricCar




[2] my beetle = Car('volkswagen', 'beetle', 2016)
print (my beetle.get_descriptive_name())

(3] my tesla = ElectricCar('tesla', 'roadster', 2016)
print (my_tesla.get_descriptive name())

FEQRN—MERP NS KR, FAESHRT ML PALENEE, RUREFTEWESNLNESHEN L.
ARG, BAEOLLET —MAAF RREBRE, FEORAET —FslihRoadster 3K F

2016 Volkswagen Beetle
2016 Tesla Roadster

9.44 [SAEANELR

PRER LV ANBAEER, BEAARRRETHRENE. ZMSATERRE, RG0S THEE. hTaRRpRAEHaEERE, FHRARe s LuisoH M KEm a0
RAEHR.

THEHRESAEA car Bk, HAE—FHEEREM—HRINKE:

my_cars.py

© import car

(2] my beetle = car.Car('volkswagen', 'beetle', 2016)
print (my beetle.get_descriptive name())

(3] my tesla = car.ElectricCar('tesla', 'roadster', 2016)
print (my_tesla.get_descriptive name())

TEOL, BATFNT BEAcar B, BETR, RAMEMIERE module name.class name ViR RBEME. RITE R, RANEQLEIET —WHRAFREKE, HFEOLLE
T —4FRs i Roadster’R %

9.4.5 BABRFKIFAER
BRNEBRAP A, AT TS

from module name import *

PEFERAXMIATR, REFRE=. 8%, WRAEE-TXHIT LK inport 1R, MAFEMAEREHEH TR, KIFHN; BIXM AT BT HHE R
FER TR R . XM AT RIETRES R AT THIER . MRERDLENT — M ERFEXHPRMRAR LKL, K3 RASHER. XEZ UM AKX
ANTT R, REABRFMMERERZMITR, ERTREESERNAG SRS REE.

BEN—MERPFANRE AN, RFFANBMER, HEH module name.class name iBVERVE. XPEMAT, BARSCHFLIHBAFIHABIMFTAELE, BIREEBM
BAERR ML T SARIBER, RIE8 G T AR RSN RTER R ZFRHR.

9.4.6 FTE—AMEBRPIANT—AMEBR

AR, HERRSBBIZ MRS, DRBERAKR, SER—MERPEEDIERKRE, FREMEDS MEBRP, R RS R — MR A R T 5 —MER P K.
XML, WA —MERD FADLEKRK,

B, FTHEKcar ?@ﬁﬁﬁ*ﬁ‘ﬁﬂqﬂ, H¥ElectricCar *ﬂBattery %ﬁﬁﬁ&%*/l\ﬁﬂ%q’o ﬁﬂ'”@%:/\ﬁﬁ%ﬁ%ﬁelectric_carApy (EHE%%E@U@E@)‘C#
electric_carpy) , H¥Battery MlElectricCar KEHIFXMEHRH:

electric_car.py

LR A R
@ from car import Car

class Battery():
—-snip--

class ElectricCar (Car) :
—-snip-—

ElectricCar REBEWHHRXHKcCar , HILEOL, BINEERKCar BENZERF . WRBINEIRTXTRE, PythonKERIABEIREE lectricCar LR 5 KRR
BRITEFEEF R car , FHAECar %:

car.py

AT T AR

class Car():
—-snip--

PAER UL HIMEMER AP FAK, LURSE R EQREMRBRET

my_cars.py

@ from car import Car
from electric car import ElectricCar



my beetle = Car('volkswagen', 'beetle', 2016)
print (my beetle.get_descriptive name())

my tesla = ElectricCar('tesla', 'roadster', 2016)
print (my_tesla.get_descriptive name())

EQL, BAIMBRcar RN T Ccar 2K, FHMBielectric car HHAElectricCar . BTFkR, RIGIRT —HEEREN—HEINRE. XHMHIRELSGLIER
g

2016 Volkswagen Beetle
2016 Tesla Roadster

947 BHREXTI{ERE
EWRERIN, EARKETEMEHE, Pythonteft TRE LM, MBHEXLETIRESE, XRRA RSN E AR AR REN, HaEmUATFRMTE .

— IR RS AR TR R 8. SeRATREAE — NP BT R TR, B —VIMRIERIZITE, FRRBIMIRESRS . MBRERBESRAN AR BT R, WHEHHE
TR B R R MBI R . eI L IRRES A T AT RS X, BERIERBERAREGRF .

HFER—R

9-10 $ ARestaurant ¥ : K& ¥FiIRestaurant REFME—MERF . EH—ANXHFFH, FARestaurant &, BIB—ARestaurant L£Fl, A
FRestaurant M—ANF#k, PAiikimport BA)IEMLIR.

9-11 § AAdmin 3 : DUASERSE9-8Mf M TIENEM, ¥user . Privileges MAadmin KEME—BERF, B30, EHPOE—Madnin L6
#X‘fﬁ;%ﬁﬁ?‘i&“show_privileges() , DAHIN— VI #BRE EM B AT -

9-12 AR : WUser BEMAE—MEHRSD, H¥Privileges Madmin REFEMER — M. BEIE—ANCH, EHPAUR—Nadmin L6, HSHERY
Hishow_privileges() , ABHIN—DIEMKIARENS IERHIZAT.

9.5 Python#z#kFE

Pythordr i FE & — AR, ZEMPython®BEEE . RIEXN KM TIEEEEHE KXBM T, W LATFIEME MR T ARSI RS T . "R AR M E R AR RO, it
REEEFFRES —%&MB M inport B, FHERFEHERcollections FH—AF—Ordereddict »

FHALRAEB RS BREBGER, EENTRCRIRF IR —EX IR . ZE5EFIOHTRA T RR—EX R MIRT, AERBRcollections Flfordereddict
. orderedDict BT RILFSFHRMA, XHRETRR T B—EN KRIRF

BAVERE —FH 6= M favorite_languages.pyBil, EXKEIEFE R EES S RENINT:

favorite_languages.py

@ from collections import OrderedDict

@ favorite languages = OrderedDict ()

® favorite languages['jen'] = 'python'
favorite languages['sarah'] = 'c'
favorite languages['edward'] = 'ruby'
favorite languages['phil'] = 'python'

@ for name, language in favorite languages.items():
print (name.title() + "'s favorite language is " +
language.title() + ".")

BATE MBI Rcollections HEATOrderedDict £ (@) . AL, BAIGIE Tordereddict KM—ALH, IHKHFMEIfavorite languages H. HIE
B, XEREMEHAEES, MEMHOrderedbict () REBE—NEHERFFEHR, HRHFMEavorite languages Ho BTR, BRIAUBR—GM T RNBMEFES
X (@) . EOL, BiTEitavorite languages , {BEIENRAAINAIIGFIREUEELE R

Jen's favorite language is Python.
Sarah's favorite language is C.

Edward's favorite language is Ruby.
Phil's favorite language is Python.

BRE—MEAHEIE, CHRAFIRMFROZER S FERE BXBGER M FIR REFERKIBT) o SRIFHEXROHLHEL RN, TRERAGHFEFRIEFEBHLTE
Ko BEERXARAERE B T RN, H BB KR W B R A H LIS IR o

ER RER DA 7 TSN . AR I ST E M E B SN, R R E SRS X R .

HFERA—R

9-13 fiflorderedDict : 74649, AT —MrlFRKFRIAILE. HEMorderedbict XREFXAEF, BN L RINF 5 IRTEF 1B N
—ES HIBF — 2

9-14 8 F : Btrandom BEHUELMT REREIEMRE, HPRrandine () BE—MITHEEEENKEL, Flm, THEKAGDRE—AN1~64KEH:

from random import randint
x = randint (1, 6)

BRI Die K, BEE—NENsides KB, ZRIERBIMENC. HE—ANELAroll_die () W, BITEMTIMBRTFEHEZ MKEIL. G2~ 6H
BT, EHI0R. fE— OB T M—M20mKME T, HEEIHII0K.

9-15 Python Module of the Week : E T f##Pythonbnif fE, —ANMRA S ) #5 Y5 2 M 335 Python Module of the Week. %17 Il httpz/pymotw.cony FF&EFE KK H I, EHPHK—
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AMMRIBIEBHI B TIRER, SR Rcollections Mrandom M.

9.6 RYmhg R k%
YRS FURA Lo 5 A0 S Gn D KUK 1) B, EVR G S AR B B 24 S etk
RGN RAEEMLZE , WERLEPHENRFANEFRERES, MAEHTHE. LrALMEREERANSHER, FERFZEMNETRL.

TN, MERRAERESUSHAE NSO FRE . XM FR7 8 MR R TIE, HMER S R BN SO F 45 8 R i L . BB R B & — 30
TR, SRR T A TR

A AT REALNRED, BAREMA. £, aER—ANTITRSEHE; MEERS, aERBEASTRIEE.

T ERFR SSREE S RERARE SRR, SRS SAREERRN inport B4, BRN—AZTT, REHRESANKECHEENEEN inport BH. AEEE
%import WEAIMEFH, XMHIEEANERES W AEFEH RS MERER B[ .

9.7 /NG

EARER, REIT: WARSE; WAEHRBRERTFHER, DRNARSFE, ERRERERTRTAR; MARSHE init (), UMERBERCIBBEHITBEER
LB PRIAR T Al i e S i 8 1 AFEEEBR B FERITBR. RETHET : %A B EMEIR TIE: B— DR AER — BB iEEE

TR, B R MTEER S, HEREMARERNHAFINEN, TUHRBHARERF . K% T Pythonbm i, FHFMIRT —MEMERcollections
Morderedpict KIRHl. |G, FR¥ET 95 K0 BEAE K PythonZ % -

EH0F S, FREZEIMAGRESE, XRESRERERF M0 TAE, URKRLAFBHIE. REKEIRE , XR—FRREPythondt, T HBMREREH RN
SRHRAH L E 6 7 o

BI0E XHNFRE

i, RERTHEARAFTS TEANEFAIRNEALGE, ZHBILEFERERH. ARERT. £AFP, REEILEIN, iEFRERERS TR
BRBEE; REEIEREE, BREFEMNRIMELNBE: REEIRE , ENEPyhonfl RN R, ATERRFETH HRKHR; RIEKZEIE
Wison, BILWEBREMRHEE, UWAREERFEFILBITEER.

3]SI SRR SR LRI B AR A 5. R B RS AR INEEE, UREHARERAN; ArERRNEFM—STHEE, THRERFX
M, CAEBEEE M. %5083 RRN U EEREY, DR ACE AT 62 S BRE 7 1 B I . XA IREO TR FP 2R T 6 IR O S I S fot—— A
REHERYEFRATRNER, CRBEEBAEFHNERAE. REAZTEINKETRBEFAEMAE. THEMREE.

10.1 M SCHF BB i

NANHAFERBER LS AR RS RBEE. DBHR. HREFHR. SCHERS. SLUTESWRBREMEEHTRE RN, RBCCHMBER, S8R H
BRI H . fln, RATURS —ANXFERERF: R AXAXFHNE, EHRREXSHIRNE PRI EAMS, iRRRRES B RXENE.

BEEF ARG, HAEEREBRNBINED. ik, KT U—RKERBCCNAEAZE, AT LU R—TT RES RE.
10.1.1  iEEUCEASCH
BB, BE—AMLEIUTICRNSCE. FEY R —A S, SaSHHENEAR0M N AR, BAEN RS 10685 4T:

pi_digits. txt

3.1415926535



8979323846
2643383279

EHFEREERE], FTERE S PRMANXEHIET, B CHRT Api digts.txt, AT AARBIEEM S hitps//www.nostarch.com/pythoncrashcourse/ ) FEIZMHE. RE, ¥ix
TR B A BT RN H .

THEREFTIF R, BRAAERRBIFR L.

file_reader.py

with open('pi digits.txt') as file object:
contents = file object.read()
print (contents)

EXANEFS, BUTRIBET RERIE. BITEREFESopen () » ELUMEM T RER CF—BBURITE R NS, HEEITHF XM, XHEARIAE. Efopen ()
BR—ASH: BITIFRSERIATR. PythonfE M RTHAT BISCAFTER) B R BRI XA RGIT, LFTEITR RSl reader.py, K itPythonfEfile reader.pyfT7EHI H R
EHpi digits.txt. F#open () BE—DMRRXHFMT R EXE, open('pi digits.txt') BE—ARRIMpi digits.txt MXFTR; PythontfiXAK REFMERNTIG
SRR RS,

KEFwith ERBREDESERILRA. ERXAMEFD, ERBBRIEA Topen (), BEERAMclose () 5 HRBALIAMAopen () Mclose () RITFHMRKAMF, H
IXPERRRT, WMRFEFFEbug, B close () BARIUT, XHHALRKMA. REUMARE, ERZERRAMATRS SEHIEZREZHR. WRAERF -2
Fclose () , RERAFEMEAMNEERA (BEWHD , XLIPEELSHHIR. HAREEME T AR RE R A KIE LML, BB AT =rEH, T
ikPython& #isE: MRREITIFXM, HEFREMNERAE, PythonH X7EAE M & B I H KM

A T #orpi digs st SN R, BAVMER T ¥read () (FIRBFRHEAT) BEUXAXHREHAE, HFEHEN M KKNFRFREMELRcontents o X, BT
#TElcontents MIME, HRIREXASCAR SR 43 AN A 7 R

3.1415926535
8979323846
2643383279

T REH, ZaEgE—RRAR T —RKRBET —ANET. ITSEZHEANETR? HAread () BEHRERIER —ANEFRE, TR XA F/ SR R HRE®ZE—
ANEAT. BRMBRE HREET, AfEprint HBAFEMArstrip () -

with open('pi_digits.txt') as file object:
contents = file object.read()
print (contents.rstrip())

AR, Pythondi¥krstrip () MR (KR FRERBHEE. WE, M 5REXHHAETESMER:

3.1415926535
8979323846
2643383279

10.1.2 %%
44K K Api_ digits. IXHISORE I 18] 23014 42 A8 28 M Hlopen () 1Y, Pythont§ 28 ARTHATRISCH: (BLpyRERFSCHE) FRTER) B Frh 23R 301

RFERARSAFHTTR, AR ATREEITIFAER T AR B R AP BSCE. Blan, RATRES TR SO 7E T 30 Rpython work ',  TIE 34 R python workH, H—A4&A

text filesfISCAFe, P TARRERRF SCAF BRAEMISCA SO . BARSTAF Fetext files B & 7 XA Fepython workHt, (B Fopen () &#EALF 230K o B SCH I B PR TT AT, [FJ9Python
REES M FKpython work P &R, AR T M Ktext flesh ER. ZikPythondT A SR AL TR —ANBRHHICMH, TERECHES , ©ikPythonBl RG K4 e i B
EER.

BT 30 Fetextfilesfir T 3C# Fepython_workH, BRI AT {55 PR AH o SO B8 A2 RAT IT 12004 SR BRI SCAE . MRS SCAF B4R Lk PythonB T8 RE AL B R B R, TR B RN T AT BT INE
FPTAE H M. fELincf10S Xof, ARAT LUK e 5 AR :

with open('text files/filename.txt') as file cbject:

AT ARFG ik PythonZ SC R python work T IR U Fetext fllesrh £ BRI .03 . FEWindowsRA P, FEXMEEEPEARFHL () TARFHL (/) :

with open('text files\filename.txt') as file cbject:

PRI AT DL SO E T AL A B O B 5 VR Python, SXFEBRAF %O MRTB TR F EHEEH AT T . XRALIS AR « EMN AT BN, WERAEgE. fla,
nftext filesH A LE LM Fepython work™, TirESC M Fother fllesH, WFHopen () f£##E text files/ filename.txt' 7A@, B APython}R 7E 34 Fpython workH A HK
ZALE . AR R A B PythonB W B R B4R, IRTBERMEERMBE.

Xt BRI AR BR R A, B — AR RS, B ZRREBSopen () KBFFHB). ELnwdAOS Xrh, 4%t BRRRANT T HXH:

file path = '/home/ehmatthes/other files/text files/filename.txt'
with open(file path) as file object:

T Windows R4, ENIKMT T XF:
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file path = 'C:\Users\ehmatthes\other files\text files\filename.txt'
with open(file path) as file object:

WS ALEN R, ARRRSETH TR MBS, RERRRER, BB CEFEERF XHFERN B, BAKHFMERRF CHRE TR —A 08
F Cntext_files) .

R Windows R4 I A4 ERMARE OB E P IAHT. MBI KR Windows RS, HARRREEBU, 5 RE OB b i B IR R AT .
10.1.3 ZFfTFiEE

BB, HEBERERTNES T FUREEXGPEREENGED, REBUEMT MBSO PSR, fl, RATREEH — M &RBARRSE, HFERR
SRR PR E T sumy 1T EFRERES, FTRSERBEFE<hecadl ine> KT, HiEFHENBEAREE.

BEURR—ATH RGBS, AR S X RABE for 783

file_reader.py

@ filename = 'pi digits.txt'

@ with open(filename) as file object:
(3] for line in file object:
print (line)

O, RATHZEIA MK ZHREMELRE i lename 1, KRR —FE RKME. BTFERELlename RRHIIHFIEERRCH—E R & —MkPythonni 2] £
EERNFRFE, FHETRRIE pi digits. txt' BEARBHERKNA —AXHR4EK. WHopen O f&, F—MRFXMHEIAAERXN SIFMHEE T2

Efile object 1 (N@D) . XEMMHEHTKEFwith, ikPythonft FtZEMITIHFMRA M. AEFCHHKAZ, BRALEDN SCH I RPATIEIF K8 AP E—T (L
0 .

RAVTENE—1TH, RAFETELT:

3.1415926535

8979323846

2643383279

A4 HIIXEE GTR? FREXAN S, BITRIREHE - MEARNBRITHR, Mprint BAHELME—ANRTHE, RESTREBERMRITH: —IREXH, B—
MRBprint B, BEHEBRXELZANTAET, Afprint iIBAIFEHrstrip() :

filename = 'pi digits.txt'

with open(filename) as file_object:
for line in file object:
print (line.rstrip())

AL, WS XENETEEMEAT

3.1415926535
8979323846
2643383279

10.1.4 GIR—NMEEXHETABTRNIIR

R Fwith B, open () BEIFSCHN R R Ewich RABRATTH. WREEwWch REBHRIMFESHFRAZ, FTEwich (R PHH R ST EEE—NFIRS, I
fEwith AEBRAMER ZFIR: ARATUSLE ARSI & AN S, AT HER B R T A AR E

TFHEBIRBIZEW i th RIS IR SCHpi digits it FATFEE —ANFIRS, BEwich RETSMTEIEAN]:

filename = 'pi digits.txt'

with open(filename) as file_object:
(1) lines = file object.readlines()

® for line in lines:
print (line.rstrip())

O Jrreadlines () WX HIERE—1T, HEHEME-NFIRS; BTR, RFIRPEMBLELines F; fEwich AP, BAUKRTUERRNMEE. 760
i, BAMER—ANFEBEM for BIRITE Lines FHMEAT. HFFIRLines WEANTTRBXRF XM HI—1T, FithH 5 XHNEELE—8.

10.1.5 FRAXHHASE
BB RE, TR AR AR T . FTRUAMAMFREARERNME. 5% RIVEUR—AFHE, SR EENTIEHT, AREETs
e

pi_string.py

filename = 'pi digits.txt'

with open(filename) as file_object:
lines = file object.readlines()

@ pi_string = "'
@ for line in lines:



pi_string += line.rstrip()

® print (pi_string)
print (len(pi_string))

MR —AREI—FE, BRATERITH M, FREFPHRTETHERE SRS . EOL, RINMBET —AER
—MEFKEATEMAPL string, HMBREITREOEITH (D) . EOL, RIVTENXANFRERIKE:

pi_string, ATHEERRKNE. ETR, RIOEH

3.1415926535 8979323846 2643383279
36

EREpi_ string FHMMFERES, SFERCTHTLEUNZR, AMBRXEERK, WEMAstrip () MARrstrip() :

filename = 'pi_ 30 digits.txt'

with open(filename) as file_object:
lines = file object.readlines()

pi_string = "'
for line in lines:
pi_string += line.strip()

print (pi_string)
print (len(pi_string))

R, RAOMRET - DXENFRFE: CEEHHIBMBIEERME. XMFRFEK2FR, FACE &8s M3 -

3.141592653589793238462643383279
32

R BRBCCAICHR, Pythont H it MIFTA AR AT/ & NIRRT, FERIERBEER, ROFEARSIne O BHREEOVESN, SUER
HHfloat () HHEHNFRL.

10.1.6 BE—HEAMBIXE

BT BRATAIT B AR — A R SATHISCA SO, (B AR o AT A TE KB 2 SO o SR BATE —ANSCASC M, Eoh B A KT E/NEUS S 1 000 0004 G AR 2 3042 i 5 %
#H, WApE— NS XERFHTHE. I, ROEFSHENRFMETEHR, REEXASIHERA T, EXE, RITRITOINEAE06, DhkiAs
TRASH1 000 00O 7 A b Hh B «

Ppi_string.py

filename = 'pi million digits.txt'

with open(filename) as file object:
lines = file object.readlines()

pi_string = "'
for line in lines:
pi_string += line.strip()

print (pi_string[:52] + "...")
print (len(pi_string))

R, BRATAUE TR 8 A ST AL SR B/ BURUE 1 000 0004 B 5 JA 348 -

3.14159265358979323846264338327950288419716939937510. ..
1000002

M TFRATALE M BIE R, Python® B MR RERZNANELRB L, RELEE SEREATLL.
HE  EBTRAMERF (UEEERAZRED , REZE Mhitps//www.nostarch.com/pythoncra-sheourse/ A % ) B 5 «
10.1.7 BERAEERLEHFRHERD

R-BEEMEHCHERRTASERARES. THRYT RNARSHREF, UEEMAKE DRSS ERERMAKFT 000 00064, Htk, THAEHRRA—HHF
AR FRSE, BREXNFHHEREAEEPL_string H:

filename = 'pi million digits.txt'

with open(filename) as file object:
lines = file object.readlines()

pi_string = "'
for line in lines:
pi_string += line.rstrip()

@ birthday = input ("Enter your birthday, in the form mmddyy: ")
@ if birthday in pi_string:
print ("Your birthday appears in the first million digits of pi!")
else:
print ("Your birthday does not appear in the first million digits of pi.")

O, BARFHPEARLEH, EETRNOL, RIBEXNFHERTAEEP]_string Fo BT —TEANMEF:
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Enter your birthdate, in the form mmddyy: 120372
Your birthday appears in the first million digits of pi!

RIOAE BB BE TR RE S RBCCHFRAAE, AT LR B4R B AT 77 S S AT 2047
FHF XA
10-1 Python®% 3 24T : 7ESCAGER DI E—AXM, FILAWERE S — TREZBMPythonfliR, F o4 —17#5 L “In Python you can™T ko KX A4
learning python.txt, FFHHEEMBINTERARLI TS FHBEFFIENER . RS —MEF, CRBUXNIE, FFRRITSRARITEH =R 55— KITER SR
s BEUATENRE P AR R 3 = UAT VR B AT — NSRS, BEwich RIBRIMTEEA].

12CEE¥IER . TERATEreplace () BFRFHF KR ERIAHEHRAH N EA. TAR—MERKRE, R TOMEATHE dog' B#A cat’

>>> message = "I really like dogs."
>>> message.replace ('dog', 'cat')
'TI really like cats.'

BREUIR R B SO AR learning._python. it (4 — 17, K H P I Python#R B i 8 55 — ITIE S WA, WC. HEBEBUEKZTHITOEFHE L.

102 BAXH

REBAERBFE BT R —REH BB BEHEH S, HEXAGSEFAHNERE D, X kRFEE: RUTUERFERBITEERREME,
5 HIAG SR SO, 38T G S AR PR X L SR ER B A 7 R AT A

10.2.1 BAZEXH

BRXAFAIME, WREAMopen () NMRERMPH LS, SIFPythonfREFNITIFHISCH. AU AR P TAERE, BADRKSE — KM RINESFER R, TARKEHIT
SIE ) el

write_message.py

filename = 'programming.txt'

@ with open(filename, 'w') as file object:
file object.write ("I love programming.")

FERARGS, ffopen () WRFETHALS (O . F—ANLSHEBTFHRCMREHR: FALS Cw' ) HiFPython, BATELIENER 7T, T
i, AR () L BAERK Cw' ) BIRR Car) SBUERESERBMSAERER Cre ) o GRRER T RS, Pythonts DABRIA K R BisIT
pipai

WRIFES NS ARFELE, Efflopen () ¥ AR E. KT, USA Cw' ) BERITIFCHN T HEADG, FAMRIEERHCEFE, Pythonk 7E1R B LA R A1 =
I

O, RAVEAXHENRK T Evrite () ¥—NFRBEAXMF. IMEFEALRES, EU0RIRITIF X Fprogamming txt, HFE B KPR EWT 1T AA:

programming. txt

I love programming.

FILLTHRE T AL P A SO, A SO AR AR BUITIFE . R MARICAR. EHIAA. B AR R,
FER  PythonR BEK FRFH BASCAIM . B BB BISCARI A, DA R s tr O BB FRERR.

1022 BA%AT

Ffwrite () PEIERBAMIAKRBIIATE, FlmBIRS AL TR EE BT, OB RRT AR RIS NI

filename = 'programming.txt'

with open(filename, 'w') as file object:
file object.write("I love programming.")
file object.write("I love creating new games.")

WRIRIT Fprogramming txt, K K ILFHAT N B HFE—iE:

I love programming.I love creating new games.

BB FREREME T, FEEwrite () BAPBETHITR:

filename = 'programming.txt'

with open(filename, 'w') as file object:
file object.write ("I love programming.\n")
file object.write ("I love creating new games.\n")

B, fh HBERRAT -




I love programming.
I love creating new games.

BERBIRG B —RE, B LMERZHR. IR ST R E X e ok R
10.2.3  FHmBIsCH

WRAR LSRN R, TARBEIRIEARIAZ, MM 77304 ARUABIBESRAT SO, Python SRR B ST RATE 2 30, T AR S N B SCH AT #R R I
BSCHRRE. WRERE RSN, Pythonk R AR — 230,

T kA& Mwrite_message.py, E B S programming, txth LR I — LR ES B A2 R R«

write_message.py

filename = 'programming.txt'

@ with open(filename, 'a') as file object:
2] file object.write("I also love finding meaning in large datasets.\n")
file object.write("I love creating apps that can run in a browser.\n")

O, RIFTAFXHRIBET LS o', MERATHMEERE, MARBESEXHERMNE. £OL, RIIXEANTHT, EIIHE NI programming ttR .-

programming. txt

I love programming.

I love creating new games.

I also love finding meaning in large datasets.
I love creating apps that can run in a browser.

BRAWGRE, EFRRMNEEE, EIVFERRITNEMKAZ.
FHF X
103V% : ®WE—AER, REAFMARET, APERERE, BHEALFEBABIM gest

104V ELZR . HE—Dwhile 18R, RRAPMARET. BPRARETE, EFEF LT —0RRE, 58— &V RDRE MBI euest book.ttH . HifRIX
AN KRR 5 — AT

10-5 X THRBEMAE : HE—Nwhile 85, AHAFATERRRE. SLAPAAN—NREE, HBLEME—AFHHERER .

103 R%

Pythonff FIB R 95 HIRF BN SORE EREF BT IR R R HHR . B 2R AEPython M AIFTHE MRS, EHLAUR—RERNR. MRRES TLAEZRH AT, BFES
SIBT; MBIRRMREHTRE, BFREL, HER—Mraccback, HPBEFRRHERMRE .

ﬁ‘ﬁ%ﬁﬁatry*except ARG HA ) . try-except ﬁﬂﬂ%ﬂ:PyﬂlOﬂ&ﬁfﬁEﬂ‘Jﬁﬂ?v ﬁﬁ%ﬁpyﬂmnﬁﬂiﬁiﬁﬁﬁﬁj}o ﬁﬁi?tryfexcept RADHE, BIEHIRE,
BRI REIET: BRRmERAFHERER, TARSH P ERHraceback,

10.3.1 X ZeroDivisionError B
THRE—F F B Python3| &K 57 H M SRR R IRV BEAE R BEHE — N ECFERRLAO, (EFRATIE R LLPythoX F fig I -

division.py

print (5/0)

B4R, PythonTCiEX AL, [ BLARHF B —Mraceback:

Traceback (most recent call last):
File "division.py", line 1, in <module>
print (5/0)
@ ZeroDivisionError: division by zero

& bifttraceback 1, @MLEHKH#iRZeroDivisionError B—MREXN R, PythonTIEZREIZRME, MBI R, EXMFELT, PythonkFILBTRRF, JHigh
IR T AR, MRITTREX LG S EF#TES. FERIEEFPython, KAEXMHARE B4 X, MRBREEXFENER, BIMEELET.

10.3.2 f#H try-except RIS H
BRVNTTRER A TR, TS5 —Mtry-except RIBHRAEA S R RE . FRikPythonZ iz /7 — 8RS, HHEFEWMRXERILE R TIRENRE, ZEAH.
IHEzeroDivisionError ¥ Mtry-except RIGHRIEMITF T HIXFE:

try:
print (5/0)
except ZeroDivisionError:
print ("You can't divide by zero!")

RATH S B ROARIGTprint (5/0) BET —Aery KGR, MRery RBRSERBIZITEREE B, PythonfBlidexcept MGk WRery REGHRPHRTBIET
iR, PythonW ERXFEMexcept RIGIR, FHBITHPINEG, B PHEE RS 5 RNERHER.



ARG, cry RBIAHRILEI KT zerobivisionError B%, HikPythontgH T iZ W TERIAMMexcept RIBHR, HBTHFPMNRG. X, AFEINR—KK
PRI RIE R, 1A R traceback:

You can't divide by zero!

Rt ry-except RIGPEHIEA HMARMG, BEKEEZBT, HACEEFT Pythonft fTALBIXFHER. THERE —MEREIREEF KR LBITHRG.
10.3.3 {5 F 5 8 G i 5t

RAESHREN, MRRFERTERATR, ZHMCEERBIRER. IMBREFLSHNEZERA P RIMANEF T WREFREZHBMCETLIMA, REEERrAH
PREEREAN, TAET HE.

THERAIE— A RT RIS B 8 0 S48

division.py

print ("Give me two numbers, and I'll divide them.")
print ("Enter 'q' to quit.")

while True:

o first number = input ("\nFirst number: ")
if first number == 'q':
break
(2] second number = input ("Second number: ")
if second number == 'q':
break
(3] answer = int (first number) / int (second number)

print (answer)

O, XAMEFRRAFBA—ANEF, FEHEMEIRESirst_number F; MRAFMANTRFERBEN, MERTHAPMA T, HEAEHEIR

Bsecond_number 1 (H@) . ETkR, BATHEXHEANMHFHE (Banswer , 1O  XNMEFERERIUEMLIEEROERE, FALEHTRECIONBREEHEN, &
A 05k«

Give me two numbers, and I'll divide them.
Enter 'g' to quit.

First number: 5
Second number: 0
Traceback (most recent call last):
File "division.py", line 9, in <module>
answer = int (first number) / int(second number)
ZeroDivisionError: division by zero

TP BT ARG, HikF & Bltracebackh N RIF ER . NEBARKA P 2eiifmmik, MADRAPREER, 28l racebackiRBARNHEMMERIFE S Flin, ik
BRI SRR, ERE BN RIEFRIZ TR . FIHE, AR KIS TR XSG AN TR R R R A B K

10.3.4 else fRIEHR

B RE S R RARIIMAE L ry-except AIBERP, THRFZXMEFREAHIRNES . HREPTHRESBENRGT RN, HERNTFER BB try-except REH
Fo RNFBIERE—else REGH; KT try REIRIPAT KRB KEle1se REGHA:

print ("Give me two numbers, and I'll divide them.")
print ("Enter 'q' to quit.")

while True:
first number = input ("\nFirst number: ")
if first number == 'q':
break
second number = input ("Second number: ")
[1] try:
answer = int (first number) / int (second number)
except ZeroDivisionError:
print ("You can't divide by 0!")
(3] else:
print (answer)

®

RATIEPythonZ AT try RIBRIFWBREIZE (O , EMREHROETRSBERAAL. BT cry REFRIPIT R RB R Eelse REGHRD; EXAREIT, W
RBREHEBT, BAIEAelse REICRITHLER (L) .

except RIS E IfPython, ¥ zZeroDivisionError REMZEAN (@) . WMRtry RBRERBERTRK, RINMITEN—FRKGFHHEE, SIFH P WMABE L IXFH
Re BFFR4ESETT, M IRAE T Bltraceback:

Give me two numbers, and I'll divide them.
Enter 'g' to quit.

First number: 5
Second number: 0
You can't divide by 0!

First number: 5
Second number: 2
2.5

First number: g

try-except-else fRIBRI T/ERBERBWT: PythonZifPUT try RIBRFIINIG; AEWHRIIARENRBA FEREry BAP. HHE, HFL0UEcry RBRED)
PATH A TEBTHNG: RERTBMBEe1se RBRF . except REBHEFPython, MR EXREBT ey REFRFHRBE IR T IHENRFE, HELS.

BT AR SRR, RS EENER, CATRE TR SRR R, AR SIEAT, WA IR M IR AR R B



10.3.5 Xt¥FileNotFoundError 7

FERSCARRS, —FE LA R R A RIS REEIRA SO P REE ATy« SO AT RER IEB B I RARATEE . X T A XEREE, HAEMcry-except G
BREVEME 7 KT S BE

BAREREM—ANNFRER M. TR 2RI H S Hralice. txtff) W2, BIRBA XA A7 TEalice. pyFT7E i) B e
alice.py

filename = 'alice.txt'

with open(filename) as f obj:
contents = f obj.read()

Python Bk SRR FFAE IS, BB E 5l R— DR

Traceback (most recent call last):
File "alice.py", line 3, in <module>
with open(filename) as f obj:
FileNotFoundError: [Errno 2] No such file or directory: 'alice.txt'

7 Liftraceback, BJE—4THRE T FileNotFoundError #%, XRPythondk AN BIZATIF KSR IR FH . FEXANRHIF, KMERERHopen () FBUN, FLELH
BRAMER, DA cry IBRBER S open () KIARGITZH:

filename = 'alice.txt'

try:
with open(filename) as f obj:
contents = f obj.read()
except FileNotFoundError:
msg = "Sorry, the file " + filename + " does not exist."
print (msg)

ERXARBIF, try REEBHREIKFileNotFoundError ¥, EitPythondkth 5iZ4ERILE Mexcept RiBHR, HFETHFMRL. BREANERRER —ZRKFHHERELS, T
AN R traceback:

Sorry, the file alice.txt does not exist.

WMBECHRAELE, IAEFAHRH, BB ARBNE XA K. FERS BXAT, BEEREESA N, 75t
103.6 A4

PRAT A BT B B BEAR F SRS o 1R G SO A A R DA B SUASUAR (K9 7 SRER BLEK) . BROR RIS SERRAR FR . A< 458 (¥ 304 5K 1B 3 H Gutenberg Chttp/gutenberg.org/ )
BATE ARG T — BRIV AR SO &, RSB wAR I B A RSO 30A, R — MR IR

THERIREEE Alice in Wonderland WIXA, HERITHEAEEONRA. BRIKERTksplic () » ER\—ANDFRBCE—MRIAFIR. TERNACFTEEL Alice
in Wonderland" E‘J?ﬁ%iﬁ]ﬁﬁ?‘i‘&'split() T

>>> title = "Alice in Wonderland"
>>> title.split(
['Alice', 'in', 'Wonderland']

Trksplit () UEHAS R FRF B RRENBS, IFHXLRIMEEB TR FRE-NMEEFHE DA RIANSIR, BRATERRTREERA. AHH
Alice in Wonderland 8 % S48, BATENBRNRAMsplic (0, BIHEBIKFIREBESONITER, NI ERREFEABEE S8

filename = 'alice.txt'

try:
with open(filename) as f obj:
contents = f obj.read()
except FileNotFoundError:
msg = "Sorry, the file " + filename + " does not exist."
print (msg)

else:
# I RBAE E A HIE
[1] words = contents.split ()
(2] num words = len (words)
(3] print ("The file " + filename + " has about " + str(num words) + " words.")

FATIE X M alice.txtBE B T IEFKI B RH, iktry GRS RIIMHIT. £OL, RITIZERcontents CEBER —MKKKFERH, SE&FIE Alice in Wonderland W43 3C
) WHITEsplit O » UAEBR—AFIR, HPEEXHBEFPHIERAE. ARBAEHLen () RAEXAFIROKER, SAE T REF/FERBEEEOM8H (L
D) . EOL, BRAVTH—KHEE, BMUEXHEEESNHHE. XERBEHBEelse BT, FANLtry REBRBRIIPATR A BATEAN. #ibiH T 30 falice xtB & £
AN B

The file alice.txt has about 29461 words.

BAMCTE AR, B B R SR SO MR PR BISUME B, 853 1E Alice in Wonderland W BEAR 24— 3.
10.3.7 fERZAXH


http://gutenberg.org/

TEEHHILAS . M, RIERXMERF RS REBE—A4E Fcount_words () KIEEH, XHENLSAFHTHTREEES:

word_count.py

def count words (filename) :
0 HBAXAKHEEES R

try:

with open(filename) as f obj:
contents = f obj.read()

except FileNotFoundError:
msg = "Sorry, the file " + filename + " does not exist."
print (msg)

else:
# HEXHRBEBE SR
words = contents.split ()
num_words = len (words)
print ("The file " + filename + " has about " + str(num words) +
" words.")

filename = 'alice.txt'
count_words (filename)

XERI R R, BIOIRREEMNBET BB count_words () &, HHMTHEE. BHBEFHRANEFIEERNTHERIMR, FHERITBERSRR T XRFRF S,
HMMARET —TH#HEF (@) .

BT AR E — AN E B IMER, THHEESTIMEMXREESOANBET . ik, BATEEINTESERBIREME —NFIRS, REXFIRS OGN THERA
Fcount words () « BATK R Alice in Wonderland  Siddhartha « Moby Dick F Little Women 43 318 & % /DA BH, BATEAZARBUR S . 3RS B A K siddhartha. txt 2]
word_count.pyFrERI B3, iLIREESE BIXANEFEXH A FER LBAHE S A

def count words (filename) :
—-snip-—

filenames = ['alice.txt', 'siddhartha.txt', 'moby dick.txt', 'little women.txt']
for filename in filenames:
count_words (filename)

X siddhartha AN FFFE, (HIX 22 AR IX AR P A B A SO -

The file alice.txt has about 29461 words.

Sorry, the file siddhartha.txt does not exist.
The file moby dick.txt has about 215136 words.
The file little women.txt has about 189079 words.

EXAFHIF, FHtry-except RIGHRBETHA BB A: BHILH P F Bltracebacks 1HFEFF RIS kST BB IR B FL A ST . SRR H6 3R B3R 7R Blsiddhartha. txtif 51 &
fFileNotFoundError 5%, FF¥ET T Miraceback, TR KESRIT Siddhartha J& 1% 1L3BAT—WAAR 34T Moby Dick 1 Little Women o

10.3.8 R —FE ARG
FERT—Aalp, BOGFASA—ADXHRAE . BEFEFRERIIRERBTEGIRAS, FNRESERFERERER —BFAR, REH 2 BMEERE - F4SEET.

B FE R — B AR, AREETHERES cry RIS, Effexcept AL BRI L FPythontt A AR E M. PythonE —pass A, AEMRGHR P B RikPython
A EAEM:

def count_words (filename)
A SERBUL A A T
try:
—-snip-—
except FileNotFoundError:
pass
else:
—-snip-—

filenames = ['alice.txt', 'siddhartha.txt', 'moby dick.txt', 'little women.txt']
for filename in filenames:
count_words (filename)

*ﬁt’."ﬂ:ﬁﬁ*}l\ﬁgy 534‘@)?"%**@5‘]%75%0%5‘];)&55 iﬁ‘ﬁ]a IJMB HIFileNotFoundError ﬁ"‘-%"ﬂ‘f: ﬁﬁﬁ‘except RE%&EPW’CE, 1E1‘|'/A§ﬂz<’%7iiu ﬁﬁ%&i’%
RAER, Aeibltraceback, WERAMEMEL . B REIFENSNIXHREZOANRE, BREMEMTREWE DR KE:

The file alice.txt has about 29461 words.
The file moby dick.txt has about 215136 words.
The file little women.txt has about 189079 words.

pass IHAIRAHT G, TREGFERFRENMTH2HBEEH, HEUERFEAERBBEA 4. fil, EXMEFS, RATTRERERRA B ZTREAEIS
Prmissing_files.txt o P F AR BIXASCAE, HBATAT LAEHUXANSCH, BT A ERBTA SCARRA B i 8

10.3.9 WEIRE LR

FEA 2 R0 T P IR AR Y BT ARSI T SUBERAE SRR — P RTIR ? 4R F 5 A AR SO, A ATTT A7 S AE A SO IR AT A B — 2 B, M B eh R 4
VAT, MBS RAEEBGER, THS NGBS, TR B IEE SO R AR IER 45 AT P BRI R BIA0(S BT R L BRI (0T Al #E o Pythonff 485
AEIRLE AL IR B 05 A B ) 5 P 4 SRS BIOTRE, B R L BHRRE.

HE/REF B2 ERIRKARBAE S HA AR, WEERZEER, EREREFKETIER, WRASEMA. BEBENH. FRSEE, RETRLARE. &
EEW T AW ZAERF KA 277 B8 REAESR, DU IR % A P2 RS DR EE B .

HFR R

10-6 LB« R A P RAKERAR, FHAK - EER, AP RENEXATART . ERXMERT, ARSIV, %51
KTypeError B¥. ME—MEF, RAAPBAFME, BHEIRMIFHTHSR. ERPAREAM—MERRHEFRHHKTypeError B, FFTH—




FRFERELS . SRMSHREFHTIR: SMAFME, BRA-LEXETARHF.

10-7 v B 88 - BRI TSRS ST 10-6T %0 5 IIRFDIRAE—Mwhile B3RS, LA (BARRXATARET) eSS EMALFE.

10-8 35 F1 9 . BIEFHA S Mrcats.txtfldogs.tt, EH— M UHFEDLFEZRAMPLFE, EE-ANXMPELFEE=ZFMNELFE. BE—-NEF, ZRRBUXLH,
FREATTEBFR L. FXEARBBAE M ery-except RIBHRF, UMEEHAFAENHRFL leNot Found 1R, HITH—%KIFHHEE. KHEP—DXH
BEA -7, Hikexcept MRS EFMPAT .

109 FUERMBAA « BRARAELET10-8P %5 Fiexcept MBI, BFEXHIEEN —F K.

10-10 % WLE37 - V515 H Gutenberg (httpy/gutenbergorg/ ) » FHHk—LEURABAT BB Ao T BRIXLLAE 5 IR SCAS SO BORE B BT 28 o B JR 96 SCAS 2 861 B S0 A SO
PRATEABE A Jricount () SRIERFE K RIABUEBEF R P AT 20K flm, TEMRGITE row' £—MFERFEPHRAT S0RK:

>>> line = "Row, row, row your boat"
>>> line.count ('row')

2

>>> line.lower () .count ('row')

3

WER, BEMAlover O BFERFBEHRHNNE, THEEERNEAHIAKHTAERE, TAEHRNGHERWMA.
HmE—ANER, TIRBRER H Guenberg KIS, FFIHH B che ' AR HIHBAT LK.

104 FHREEUER

REBRFMERAFMATEMER, Wik P EENERE R RERAETAL KSR, FEEERREN 4, BRFEHFRENEBEMES RN FRSHREN . ArkE
RPN, RIS RERFMARMHGE D —ME LK 2R son RIFMHERE.

BB son LERAEHE K 1] 8 M Python Uil S5 B M B M p, FRERRF BUOSATI N BIZ SO F IV EUE . ARETT LM son TEPythonf2 /P 2 A1 40 S 40dE . EEEKIRE, JSONYR
A I AEPythonE FIEY, X ikAREESSHE LIISONME RAF I Huil 5 E A L mBE S AL Z. XE—MRERKRN, REA, 15T,

¥R JSON (JavaScript Object Notation) #5412 HyJavaScriptHF K i, EREE R T —F Wik, BAFEPythonfE AIAZIES KA.
10.4.1 ¥ json.dump () Mison.load ()

BAIRR S — AN — AR FHEEREF, BRE—MEXERFERINEFEPREF. F—MEFEMER son. dump () REFMXALF, THE_ANEFEME
Fﬁjson.load() °

H¥(json.dump () MEAANELS: BEEMMEEURTHATRESIRR SN, FHER T WAER son. dump () REFEBFFIER:
number_writer.py

import json
numbers = [2, 3, 5, 7, 11, 13]
@ filename = 'numbers.json'

® with open (filename, 'w') as f obj:
(3] json.dump (numbers, f_obj)

BAVEFAES son , BUR—AMHTFHIR. £OL, BAVEE T EHERFIIREMEIE P RSCHRAR. BT R4 jsonkis SO 72 KBl HISONK . 3
Tk, BAIUBABRITHFEAH, ibjson BBEKEEBEAR S (L) . EOL, BRAVEAEL son. dump () KHFFIRF 2] HFnumbers.json

AR RS, BRI T nurbers json, BEHAZE . HIE M R 5Pythonh —#:

(2, 3, 5, 7, 11, 13]

TEHERES —MER, #Hison.load () BEANFIRLIBINEF:
number_reader.py

import json
@ filename = 'numbers.json'
@ with open(filename) as £ obj:
(3] numbers = json.load (f obj)

print (numbers)

O, BATHERINRITE SRS ZREATEROr AT XA, FAPython A FERUXANMH (D) - O, HAVEAESson. load () ML
numbers jsonF I B, W HAEMEEZRnunbers F. BJE, RIMTERENHFFIR, FEERE Snurber_writer.pyH 822 B F 5 R A -

(2, 3, 5, 7, 11, 13]

XR—FERRFF 2 3SR i 2 R
10.4.2 {REFARELCAH P A R HE

TP AEREE, R son RETMKRAME, FANRSUEMT RETEMY FEFFLBTHAPREERER. TERE-DXENET: AP ERETEFN
BRAMAECHET, JHBRETEFNRISERT .

BAVSERAF R 7 47


http://gutenberg.org/

remember_me.py

import json
@ username = input ("What is your name? ")

filename = 'username.json'
with open(filename, 'w') as f_obj:
json.dump (username, f_obj)
3] print ("We'll remember you when you come back, " + username + "!")

EQL, BARTMANRF 4, HHEEHE—ANZRED. BTR, RITEA son. dump () , HFBAP BN RERAE, NKHAFZEEZHH (LD . R
B, RIAVTE—%HEE, BHBINEETRAAKNES (1) -

What is your name? Eric
We'll remember you when you come back, Eric!

WEBRES—MEF, FEATFHEEEOM RS R

greet_user.py

import json
filename = 'username.json'
with open(filename) as f obj:

username = json.load(f obj)
[2] print ("Welcome back, " + username + "!")

O, BRAVEMIson. load () ¥k tEusemame json {5 B I B Busernane . KEMAF4/E, RITMTUNEAFERT (L) -

Welcome back, Eric!

RNFERZIHANEFGH B —MEF (remember_me.py) o ZAMRFBITH, BATEZ RN username json PRI /7 4%, FHBITE LGS — =R KER S BHcry R
Bk, WRXANHAFE, RiIEexcept MRBRFRFASMAR 4L, K HF#EEuemame jsond, BUERF B UGEITH GEBHRIE

remember_me.py

import json

# WRUARIEMET P4, R
# BN, SIS ES MRS
filename = 'username.json'
try:
(1) with open(filename) as f obj:
(2] username = json.load(f obj)
@ except FileNotFoundError:
(4] username = input ("What is your name? ")
(5] with open(filename, 'w') as f obj:
json.dump (username, f_obj)
print ("We'll remember you when you come back, " + username + "!M)
else:
print ("Welcome back, " + username + "!")

XBEBEEMAFHRE, RAREHNROMRBEIET —ANEFP. EOL, BAIZE RT3 MHFusemame json. TREXANLHHFE, HKHPHHFP ZERBAER (D) ,
H#iTelse KRG, BIITEI—KXGUA P BRI S . FAERETXAMEFM, Xfusemane json S fE7E, #3|KFileNotFoundError % (N@) , FHPythonts i
fTexcept M. RAHAFMARAFEZ (W) , BfEAson.dump () FEZAF 4, FITEH—GEBEE (L) .

TRPATHI R except RIGHIERe1se RIBR, #EBRAFLMEEN HEE. WRXMEFRERET, WHHOT:

What is your name? Eric
We'll remember you when you come back, Eric!

B, FHR T

Welcome back, Eric!

ERBRZESIBIT T — W B
1043 E#H

REH BBXAERE L. RAERYS IERMIZIT, B H0E— SRS —RRBRI N — R SRR TR R XREMEEERNER . EWIEAREREN. E5TH
& BEREGYT R,

E&HMremember_me.py, WA H KIS BEBEB] —ANBEANEHF . remenber_ me.pyl) E SR RER P, FEERIEEIERBEEHBE -4 Agreet _user () KERHH:

remember_me.py

import json

def greet user():



o "R, AT
filename = 'username.json'
try:
with open(filename) as f obj:
username = json.load(f_obj)
except FileNotFoundError:
username = input ("What is your name? ")
with open(filename, 'w') as f obj:
json.dump (username, £ obj)
print ("We'll remember you when you come back, " + username + "!")
else:
print ("Welcome back, " + username + "!")

greet_user ()

BRBIDAMA T — B ROMBR TR, HAEHA A FHERBUEFRBA 28 (LO)  IMEFEEL, HE%greet_user () PRI H &M
P BAEEFET AP ARIRECE, TERE WA AR RRHEF A,

THkEMgreet_user () , WERPITXALES. Fit, RATE KGRI P 2 HRDEE B - ELeh:

import json

def get_stored username () :
©  THREET A&, REECE
filename = 'username.json'
try:
with open(filename) as f obj:
username = json.load(f obj)
except FileNotFoundError:
(2] return None
else:
return username

def greet user():
"R, SR AT

username = get stored username ()

(3] if username:
print ("Welcome back, " + username + "!")
else:
username = input ("What is your name? ")

filename = 'username.json'
with open(filename, 'w') as f_obj:
json.dump (username, f_obj)
print ("We'll remember you when you come back, " + username + "!M)

greet_user ()

HWH B $get stored username () BIREIH, @LHSCEFRBEHEE TR — K. WREM TR A, ZMRERFIOHRET; LR frusernane jsonSFE7E, XA BR%T
BiEEINone (N@) . XR—FIHKIME: RBEARETUHHNE, ELEENone ; XiERATAEE M REHIER BEBFE LR, £OL, WRBIMKARTH L, #®iT
R — 2 BRI S, BSR4,

RATEF R greet_user () FHIF—MUBRBEULR: K8&H FE65 4R35 B P SN BABD BOE — AN LAY R S«

import json
def get_stored username() :
T RAEE T R, RARE

—-snip--

def get_new_username() :

" ""ﬁﬂ??ﬂfhﬁﬂ)\mp% nun
username = input ("What is your name? ")
filename = 'username.json'

with open(filename, 'w') as f _obj:
json.dump (username, f obj)
return username

def greet user():
"R, R T
username = get stored username ()
if username:
print ("Welcome back, " + username + "!")
else:
username = get new username ()
print ("We'll remember you when you come back, " + username + "!")

greet_user ()

TEremenmber_me.py I XANRERRA T, FAREEPAT R —THEM LS. BATAFgreet user () , BHEH—%GENHEE: BEARIQERAPEXR, EARGEHHAF. AL,
EH%EMAget_stored username() , IMRBRATRBMEMNAI B (WREMTHIE) , BELENEAget new _username () , EANRER A SRBOEGEFMEH
FAFWRF4. B55 HEWNTTS T4 REARN, XIS TIEBRTD.

HFA—R
10-11 EXRMEF : ®RE—ANEF, RRHPRABERET, HEMison. dunp () BRXANMBFFEHEBCHEF. BRE—NEF, ACHFEIUXAME, FHITE
¥4 BT know your favorite number! It's s

10-12 BAEBERKBFE : BHEI0-1IFHHEANBFETA—. WREETHAFEXRNEF, SAAPERE, BURZRAFSANMER I8 AR
BITRAMERFAR, BRECETRBUAKME T/,

10-13 BAEA /85 —remember mepyRA B BACMARA 4, BARBRETZEF. RIBBBIXNMER, UURNIZRENER: LifHE—K
BITHBERFHRA S FER—DA

S, FEgreet user () FITEIYGLA M ERIMER, SMNMLAS SRTREMN. WEFRK, Hifget new username () LA MAERNAE 4.
10.5 /Mg

EAREF, REIT: WA i —REERCEA SO, BRI DA R — 4T B 77 RIEBOCCHF I R AT S, AR IR SCR MBS KR HaRFHE U
R B ARSI RIARHE . T PythoniiB 45, LMRER P REMGEE, B SRETEFNHTEZERRME.




EFNES, RBEIHEEARBIATT R, XTHRFERGERTIR, URERRY RIE RN 485\ Kibug.

F1E WEAAE

9S BB, EACARG T IR B, AT E AR X S A R B R E SR A AR AR WKL W, WREMERESWAERRNER, i
BEIERAHL TAE . ERRFP ISR, AR DA S TINR, MIVEN RSB EFRA KT A. B AL, FREGNMEF RMAHEEWRIAH, £
B P R B BT AT

FEARER, JRBESmAEHPythontikuni ttest FTRRMUEARS. REEIRFIAMF, LL—RIBMABBEITURNE L. REESINREL TRH
LT, WEREE RO ART, BRMEN KA WA B TEO AR R8I MR EmE, HEmEiZAREHE 2 >R,

111 WREH
FEEIPR, BEEIRORE. THA —AMHEANRE, TEIEMEIFREBENES:

name_function.py

def get formatted name (first, last):
"""Generate a neatly formatted full name."""
full name = first + ' ' + last
return full name.title()

Efflget formatted name () HBMBUEIRBESL, ELMBEZENE—ANZEE, HBEMNNEFEEHERE, BREELER. IE¥get formatted name () BRIABMIFE
THE, BAVKRGE —AMEARXNREET . 2 Fnamespyibt P MAG R, FERBENESE:

names.py

from name function import get formatted name

print ("Enter 'q' at any time to quit.")
while True:
first = input("\nPlease give me a first name: ")
if first = 'q':
break
last = input ("Please give me a last name: ")
if last == 'q':
break

formatted name = get_formatted name (first, last)
print ("\tNeatly formatted name: " + formatted name + '.')

XAMEF Mname_finction.py® § Aget formatted name () » FIFAMIA—RIIMAME, HEIERBEENLL:

Enter 'q' at any time to quit.

Please give me a first name: janis
Please give me a last name: joplin
Neatly formatted name: Janis Joplin.

Please give me a first name: bob
Please give me a last name: dylan
Neatly formatted name: Bob Dylan.




Please give me a first name: g

MR, A&HEINMELERTIR. REMRBRRITEBRget _formatted_name () , MEHERBAERREL . XFEHE, RIOEHEFBIRXAREEERF LM
BRI R A, BAITUESFRESRget formatted name () FHHATIIA: BITHEFramespy, H#ARIanis Joplin EAEMMESL, ERXRFHT . s
Pythond it T — % B Zh W KR Fa R BT e MERMIX get_formatted name () HTEFWIK, MEBLHLEOWHH, BEAXNTRIERERMNURLHELN, SHEE
ERBTAE.

1111 5 5n 30 i A

PythondF ik BE P B uni ttest AT RBMART A, 8RR A TRERMNEAN FEEE S, WA 2 —80 e, X oIl — e 2w S &M% T i
ITREAAER, RIFHIRAEIE RS T R BT AR &R, AT XEE RN, £2BER0R ARES—EERTIR, WS T SR AL & KA
Ko MFAUBE, ELRLBEHTRMAE. BE, B REH RO EETARSNRNT, SHAR SHEANELELES.

11.1.2  °75@E iR

BB 1B TR B — BN R B S48, ESRKA GG, B R BT URR R R T . BENRHR SR, WESAL R unittest DUREMRIE
., BRIZ—/MKunittest.TestCase 3K, RS —FRFT7EN BEAT AR R EH T IHR.

THRER-AREE-ANHFERIRAG, ERERget formatted name () TELE L MR B8 EHHh TAE:

test_name_function.py

import unittest
from name function import get formatted name

@ class NamesTestCase (unittest.TestCase) :
milifnamefunction.py"""

def test first last name(self):
e IERi A (R Janis JopliniXREHIELIG?
(2] formatted name = get formatted name('janis', 'joplin')
(3] self.assertEqual (formatted name, 'Janis Joplin')

unittest.main()

B, BAISATHERunittest MEMIRM B get formatted name() « @, BRAIBIET —1 4% ANamesTestCase M2, ATFRE—RIE
Fget_formatted_name () HIBTCHIR. RATBEFESIXANEGE, BRFILEFRRSZMNRMREAER, HOEFHTeste XNMRUFHKunittest . TestCase K, X
FEPython 4138 G T 3B AT VR % 5 KU

NamesTestCase REE—AHEE, HTWNget_formatted_name () BI—ANFH. BRITEEXANHERL Ntest_first_last_name() , BEARMNEEEHRRELM
PERIIE S B A IE R AR AL . BAViB AT testname_function.pyif, Br& Btest ITkWT K BhiE 7. ERXATES, RITEH T EMRORE, HEM T ZWRKREE.
ERXANRBIF, BAMEAELS 'janis' ' joplin' fHget formatted name() , HHGERFHBI LR formatted name F (LA .

EOL, BAMEA Tunittest RBARAMIIGRZ —: —AWE HiE. NS HTEHARELAINERRTEHENSER . EXE, Bf1MEget formatted name () B
BEXPEN S, BEMNENEFRARE, HENZEE A2, BRI Eormatted name F{iNJanis Joplin . AMEREHELIM, RAMAHunittest
M fiikassertEqual () » A Eff#formatted name ' Janis Joplin' . fAi84Tself.assertEqual (formatted name, 'Janis Joplin') MEEE

Pi: “Kformatted name MMEFZERFH 'Janis Joplin' HATHE, MBENIEE, HAEKRE, WEENAHE, BREE—F! >

REfFunittest .main () iPythomBAFE A A MR, Z/Ttest name functionpyfif, 785Ky th i T«

Ran 1 test in 0.000s

OK

BUTHA RRAF —MREE T o BT R —4T 1 HPythonB4T T — MUK, THFEII R 2)0.0018 . 85 HIOK R ZIR B+ i Fr g otk s 7.

LR R, AEAEZMENELAN, Bfiget formatted name () BEAEMMMLE, B¥get formatted name () /&, FAEREFTXMIKAG . el
T, BATBANEFES EJanis Joplin XFEMIMELR, XA RBUKARY ERALIE.

11.1.3  NREE 3K

TRARBE SRR AR ? BABREBget_formatted name () , EHAEMAAE DAL, (EXAEME, HRXA R HTEk IER # AL 5 Janis JopliniX # R A 42 Fk i
.

THAKRHget formatted_name () WA, BEERBI—MESHEEL:

name_function.py

def get formatted name (first, middle, last):
W Rt A
full name = first + ' ' + middle + ' ' + last
return full name.title()

RAMRARLZ A ER A EA S HE AR gL, EXHETURN, ROZNEHUARIERLCEREZMEREE . XRIBITEFtest_name_function.pyf, Hidi Wi T:

[1]93]

@ ERROR: test first last name (_main _.NamesTestCase)

@ Traceback (most recent call last):
File "test name function.py", line 8, in test first last name
formatted name = get formatted name('janis', 'joplin')
TypeError: get_ formatted name() missing 1 required positional argument: 'last'

@ Ran 1 test in 0.000s




@ FAILED (errors=1)

HPEENERRE, FANKKBER, FELMRMENEETRARS. BUTHHRE A FEE (L@ , ERHWRAGPE - MRTURSBTHE R BETkR, &N
E#INamesTestCase Fffitest first last name() BHMTHERE (WD) . WKAFHCEXRSETIRE, MEBMRRETEREE. EOL, RINEBRT —AMrr
Hitraceback, EIHEHMAget formatted name('janis', 'joplin') HHE, EHRAEHDS—ADLARTSRMELS.

RAVEFEFZT T - ETlR (L@ . &), BFEHT—FHE, SHEHEMIRAASREY, FRBTERAARNEZET MR (RO . ZFHIMTHER
R, bR—IRE AR B—R A H EARBE 2 DWW RB S TR KKK

11.1.4 AR BEHEX D

TRARBE S EAME? MRRRERFAFBE, WA T BWEREHRT AR K, MRURRIETERERRS R AEEHE. Bk, WRBEN, FEESENK, MR
BEEPHEN RGBT MG BERNREFTHIESR, RESBRITITFETHRES.

FERANRPIF, get _formatted name () BARTR {EFMANLS—L MM, ERETERRHEL. PRGN, F80TRELZSERLRTOK, X
Hget_formatted name () KT ARFETH. MXEME, BAEKEFRIETEATNTIEER . XEHUS, #HEEIT Janis Joplnf) 2 #HAT MR, WXHBLT, A
A REOE R T 4E. FTHKERget formatted_name () , ¥HEAREATEK, REFBRSTXNURAR . WREBLT, RIOFEEHIXAREGEZEM
AR A4 .

ZHcp A AL WEOATER, AIERSUE X PR Sniddle BEARSIIRKRE, HHHBRIMEREN N EFRE. RIEEHM—Aif IR, DERER TR T e L HR
o g -

name_function.py

def get formatted name(first, last, middle='"):

e AR R
if middle:

full name = first + ' ' + middle + ' ' + last
else:

full name = first + ' ' + last

return full name.title()

fEget formatted name () MIXMHRRAF, HEAZRITER . MRAZDMRHEETFEHL (if niddle: ) , BEKEZTE, TREME, TUELEAGEEMME.
BFE, N TRAMARMESL, XA REE %A EFMCE. 5 XA R SRR 584 IE 7 i AL 28 Janis JoplinX % (194, FATIEIRIZ Ttest_name_finction.py:

Ran 1 test in 0.000s

OK

PAE, WRARAGIERT . KIFT, KEWE XA R BOUHE EH 1 ER Janis JoplinX K EZ T, T HRMNEERF TR IPMRFURESRERT, FARED KRR
ERATR A H AR T REFR KT R

1115 #0353k
HixEget_formatted_name () XFEIEFMABEFHEKBEALE, ROBHES MR, ATURBEPELKMESL. ik, RiIENanesTestCase RPFHFM—AT7:

import unittest
from name_function import get formatted name

class NamesTestCase (unittest.TestCase) :
"filifname function.py """

def test first last name(self):
"R ER AL R Janis JopliniXFEIREAG?
formatted name = get formatted name('janis', 'joplin')
self.assertEqual (formatted name, 'Janis Joplin')

def test first last middle name (self):
" EERE TE R AL EE (R Wol fgang Amadeus MozartiXFERpEZ G2
(1) formatted name = get formatted name (
'wolfgang', 'mozart', 'amadeus')
self.assertEqual (formatted name, 'Wolfgang Amadeus Mozart')

unittest.main()

RAEXA A& Nrest first last middle name () o FHEABFBMest 4T3k, SR EASTERIVEFtest nane_function pyl EB1EAT. A7 A& WA HUE HH T 90
RiRget formatted name () WBAMTN, KB, MBZMRKEL, RIKLD EAEZHMIRBHEMNIES . ETestcase KPHARKNTELRTUN: X
B YRR A B BB R, A AL RO R ABAL N OBt 877 v e Python SR, AR AR A 4 5 PR DO ARAS

HURES et _formatted name () , RAMEAS. WAHHLWAT (L@ , BlEflassertiqual () REBEENELRESTMMLS (£, PRLRNL —F. R
{1 3B 1T test_name_finctionpyftt, FIANMIAERIER T -

Ran 2 tests in 0.000s

OK

REFT ! BARMME, XA RELHEIER AL HE 44 Janis JoplnX AEHIRERZ T, BATIE RIS E A IEH 4L ER Wolfgang Amadeus MozartZ ¥ H#E 4 o
FHFR A

- BHAMER : RE—ANEH EEZHENMES: —MRTEN—NMEFRL. IANREORE—MER ACity, Country MFFFH, WsSantiago, Chile. ¥
XA R B AETE— A48 Acity functions.py IR



BIEE—AN4 Atest_cities.pyfIFRF, MWNIGESHBREETIR GIET, REESAERunittest UREMRNEE) . E—NBNtest_city country() M
Jiik, BEMERAEMT 'santiago’ M'chile' XFEKMERAAMRREN, FAEMFRHERERMK. BiTtest_cities.py, AT
ﬁﬁtest_city_country() #EET.

12 ANO08E . BXEERES, FRERE5FE=AUATLHFSpopulation, FRE—MERNCity, Country - population xxx KIFRFE,
fsantiago, Chile - population 5000000 . i&fTtest cities.py, #kdlliktest city country () K&Ei.

B LRER, ¥FSpopulation WEAREM. FIKE Ttest cities.py, BiiAMlliktest city country() NBIET.

E‘%g*/l\ﬁg?\Jtest_city_country_population() iR, &iﬂuﬁﬁﬁ;ﬁu‘]—"santiago' ~ 'chile! ﬁ]'populatior‘FSOOOOOO' XL B SR A
XA R FIRIBTtest cities.py, HiiAdlliktest city country population() EET.

11.2 JRK

EARREED, RES T EANRBEHTR, TGS ROMUR. REBFHHMLABR, FHREGIERIRIREES ERb TERSRKAME. TR X KM RE T
T, VR R {5 X FEBT S B0 B RAMB R IR A AT A

1120 JF¥ =S

PythonfEunittest.TestCase KHPRMEETMEUTE HIE. BIEBLE, Wis HFERERUINSIZHELNFMARTHIWH L. WRIEFAHEHE, RYIBRFTINBREREET
Bk, PRERTTCABBE A #HR . SRR Z I R 2 RSB LI R, Python¥s 51 R 57

RI-1#R TN E RIS k. MRAXEFETZLRENESTRASTFIMNME. BEKEATrue BFalse . REREEFIRPEAETIR D . KRR REL
Aunittest.TestCase WP MAX LI, THREE WAL RERFEHELHH—A.

#11-1 unittest Module M & %

F Jiik-3
assertEqual (a, b) HEa == b
assertNotEqual (a, b) HskLa 1= b
assertTrue (x) % ATrue
assertFalse (x) %= Aralse
assertIn(item , list ) %L item TE 1ist W
assertNotIn(item , list ) L item N 1ist

1122 —ANERKE
0% 5 B A AR DL

PRET AR R B85 TAERR R IRK I L AT, BEE—ERRZLE, THERHS —DEBTIR. RE-MHHEEELRENXK:

survey.py

class AnonymousSurvey () :

R B R

[1] def _ init_ (self, question):
MRS AN, TR E R
self.question = question
self.responses = []

(2] def show_question(self):
o ]
print (question)

(3] def store_response (self, new_response) :
" nuﬁﬁg$%ﬁﬁ%%n nwn

self.responses.append (new_response)

[4] def show_results (self) :
o T A B T A 2
print ("Survey results:")
for response in responses:
print ('- ' + response)

EANKERFET —MRIBENAEDE (L) , FEUBRT —AMTHR, ATFEMER. XMLEATTHRAERENTE (WD) . EERIIRPHRMFERNTE (N
AR K AP FEBIR A REATENH RO (@) « EQIEXAKMEE, RAFRE—EEEE. FTRRAENEDE, RATEHAshow_question () RERHPIIE
B, WfEHstore response () REMESR, HMMshow results () RERFEELER.

FNiEMAnonymousSurvey KRB IEFM T/, BATRGS —MEHENERF:

language_survey.py

from survey import AnonymousSurvey

#EL—ANEE, HEE—ANRRMEERAnonymousSurveyXt
question = "What language did you first learn to speak?"
my_survey = AnonymousSurvey (question)

HEREBIHIFEER
my_survey.show question ()
print ("Enter 'q' at any time to quit.\n")
while True:

response = input ("Language: ")

if response == 'q':

break
my_survey.store_response (response)

# RoREELR
print ("\nThank you to everyone who participated in the survey!"™)
my_survey.show_results()




REAEFEXLT —AHB ("what language did you first learn to speak? ") , HHEHXANFEBEIET —MAnonymousSurvey SR, ETFR, XNEFE
Fishow_question () RERMHE, FHRFIHFPMABZR. WAGNMBERZNFEREEEMEER. ARFRMAREER BiAq BXEBH) &, MAshow_results () RITEPEE
G

What language did you first learn to speak?
Enter 'q' at any time to quit.

Language: English
Language: Spanish
Language: English
Language: Mandarin
Language: g

Thank you to everyone who participated in the survey!
Survey results:

- English

- Spanish

- English

- Mandarin

AnonymousSurvey KA HFHTHBWELAE. MERMNEEBET BRsurvey P, HERTEHE: LBULAFBTANEZANIER; RE—NHE, ERIIBFFENE
Z, FRESMERUAT LR BRE K, ATEEFEELRE.

BAT ERERFERR, WREK¥MAnonymousSurvey R AT A. B, RWFSLAPBASMERN, WRANMBERTLEANMERNTR. BHRIAEIFRZ MRS
W E&HBIRBEA T, 7T LAG 5 5 XX A KA.

11.2.3 #iXAnonymousSurvey 2

THERH S — MUK, HanonymousSurvey KREATAM— NI HHATIRIE: WRA P TR EE BN RRHET -ANER, BNMEROEBEZEMEE. Ak, BRITEEINE
RYFHEIE, M ikassertIn () RELEAEELERIIRF:

test_survey.py

import unittest
from survey import AnonymousSurvey

@ class TestAnonmyousSurvey (unittest.TestCase) :

RS AnonymousSurvey2E A
(2] def test_store_single_response (self) :
R AR S TR
question = "What language did you first learn to speak?"
3] my_survey = AnonymousSurvey (question)

my_survey.store_response ('English’')
(4] self.assertIn('English', my survey.responses)

unittest.main ()

BATE R FAT BB unittest LREMRKHKAnonymousSurvey « BATEMIXA B NTestAnonymousSurvey , B4R Tunittest.TestCase (@) . H
—AMURFTEBAEAE AR BN REEREE, SARERABELERIIERS . HTREANTE, DM PHENHMIRELHRRtest_store_single_response() (@) . Wi
RAWAREL, WAISEAEES L P IELRE, EFEEANAEE R AL R,

EPREMITHN, TEBRHEE. £OL, BAVFEHHE What language did you first learn to speak?" ﬁﬂﬁ?ﬂ/l\ﬁ%myisurvey fsel, REMA
‘Histore_response() Tt T BAEREnglish » TR, BIKEEEnglish %@@?Eﬁﬂﬁmy_survey.responses i, DR AMNERREEHZEMAMET (L
(4 DI

B AVB 1T test_survey.pyitt, WRELT -

Ran 1 test in 0.001s

OK

ARG, EAGRKRE-NERNAEAERR. THEHRELAPRESAAERN, BNWEHEZEMEME. Ak, RAIIETestAnonymousSurvey PEHFEM—AT7:

import unittest
from survey import AnonymousSurvey

class TestAnonymousSurvey (unittest.TestCase) :
"Rt Anonymous SurveyZ IR

def test store single response (self):
T A B S R

—-snip--

def test_store_three responses (self):

R A B R SR AN

question = "What language did you first learn to speak?"
my_survey = AnonymousSurvey (question)
(1) responses = ['English', 'Spanish', 'Mandarin']

for response in responses:
my_survey.store_response (response)

(2] for response in responses:
self.assertIn(response, my_survey.responses)

unittest.main ()

BATK XA & Ntest store three responses() , Jfftest store single response() —#, EHPUE-MRAENR. BRI T - ME=AFEE



FFER (N , BHHFENERBAAstore response () «» FMEXBERE, BAVFEH - MEFRFINGNERHFELEEnY survey.responses F (HA) .
BATE KB 1T test_survey.pyft, BININR (BH3f EAZ RS EAB RN #ELT -

Ran 2 tests in 0.000s

OK

AR ME BRI, EXRRFEES M. TEHMEMAunittest KA —BIIEERREENMRE.

1124 JFi¥ksetUp()

TERITH Ftest_survey.pys, BATEGMNURTEFHEET —Manonymoussurvey LB, HEGNMHEFRHOUETER. unittest.TestCase FBEHEksetUp () , kR
MAFAREXENR—IK, FESMURTZEPFEAEN. WRIRETestCase KPRE T HiksetUp () , Pythont BT, BIBITEANLlest IThM L. X#E, ERRE
FI AR R #R AT FH7E vk setUp () PRIEINRT .

THfEAsetup () REIB—NMAEF R —HER, #fii¥test store single response() fltest store three responses () fff:

import unittest
from survey import AnonymousSurvey

class TestAnonymousSurvey (unittest.TestCase) :
R AnonymousSurveyZE B

def setUp(self):
Bl —MAEX G —AER, KRR
question = "What language did you first learn to speak?"

self.my survey = AnonymousSurvey (question)
self.responses = ['English', 'Spanish', 'Mandarin']

®e

def test_store_single response (self):
TR B R ST A
self.my_survey.store_response (self.responses [0])
self.assertIn(self.responses[0], self.my survey.responses)

def test_store_three_responses (self) :
RSB R SRR
for response in self.responses:
self.my survey.store_response (response)
for response in self.responses:
self.assertIn(response, self.my survey.responses)

unittest.main()

FiEsetUp () BT SR Ql2—MAEXRR (A ; WR-AERIX (IO) . FHEXFAFABNERLUTISsels (BIEMERMES) , FHILAEXARKMEM
W XEHAMRTEHER R, FAEMNHEIAUEAENRNER. f&testistoreithreeiresponse() #%Lself.responses FHE—NEER
self.responses[0] — R B, MH¥Etest store three response() BisEself.responses FHEMEANERBBEZETE.

KT test survey.pyff, XFMARBAEL T . MREY BAnonymousSurvey , MEAFBMAFMASAER, XEWRKEER. BRRBUEZLAERE, Wi
TSR, AR ERE—RIIBRAITARZYMN.

WRETHFHRN, FiEsetup () LMRATEREEREAS: WisetUp () HEFUE—RIILFIFRECNNENE, BEMNRT7 &S ERERXELG. MILTES
WRATT R LG RERLEE, XBERHBE.

R BFURARN, SRR, PythondBiTEI—AMNFRF: WRER T — MY AR R ITE —AE ; WX PBHTS KRB ITEH—AF .
XERRBITRRARN, ERENE - TREIRNGAMEFERETMRANERR. WRIRAAERE TR, FESTRKNE, R igxss R
RKBEZHONMURELT .

HFR R

3R : %5~ N AEmployee MK, HIjik  init () A, BNEFR, HFBENBEBERET . HE M Agive_raise () Wik, BRINK
FEFYINS0003 7T, HRERBEZHMKERHEME.

ANEmployee 45— MUREF, HPGEHNURFTE: test give default raise() fltest give custom raise() . ffH¥EsetUp() » AR TE
AR A AR R L. BATXANRAE, FIAHANREETT .
11.3 /Pp&g

EAES, REIT: WAERERun i ttest FRTRARARBMEGSWK; WARSHRunittest. TestCase KK, URMARTI AT %, UELRBMERITA
RET: MR EsetUp () RIRFAFEBARLGIFREREYE, DEERKFTA NS ®TERE.

PARBMETLEMARBINED. EAN¥E, HELTMEERANFTERERSUR: ES5THEEBRNTERN, RN E S 8RR K EET TR, X
PRERRE A EANHHE B CATN TAEARRBEA T B AR5, FREE AR BE L ATARBU BEE B T o WRADNOBIRT FRHMIG, RS LgamiE, Maegmnmesn
. M TSR R bugs BRIUE I, ANRRETN RIGERESHEL .

WRARAETE P EE TSR, HAREF R BRI, G088 ER LN T AEAIRR RN, BEERRSHREEFREE . R IRERIMBER & IT K5 E 3t
EREG, BAASUEY g S K AREEL T ERE IR, 8% E T EAREIN T 9% 5 0.

Wil 2 I RAER BB E. T HCHEHREME, EmSHHERTRNNR, BERERYE, FERBEERELEROIRAG, FRIEH 70 H0E b
o

B/ BH

BBAR! FRELEE T Python A T R HINR, TUFHTREBRBRNXERME T, BEHFIHRTE, TRIFEE, FERNBERE BN BB,
BoBMOBE=ATRARUMIE, RATEFZTRAPREMRERESHHE, TRXEHERIRFLXRE. THRHZMMRENHE, FEIRREELEETRBANTE .



SPEANR: M Python JF R IR

ETRH G BANR” (5 12~14 8) o, fRBE Pygame GRIF R —3K 2D R, EELKGHK—HA TBIKIENE, BRI RE-NEL: TSRS, PROTE
AR, SEEERK. SERXAMNREJE, R%IREE ST Pygame JFR 2D Wk AT K E AL .

Hom T AR A

BRI B R T A 15 %, fERX—Fd, M2 00T matplotlib #1 Pygal SRA MREHE, UARARSE X AR AR LA TIERMER. 5 16 EABWMAMNR _ERREE, I
HEMNRESTHABHUARRSEMERADME, &5, # 17 ENANARS B30 TREEH BT TRER . %I TR DR R LR IZE SR, X2 HH7E
EWRAIEHECEFN DR,

Web . Fl 12

FE“Web MR BE (58 18~20 3 o, A Django ERAIE—AMEEK Web MAEF, BLAF RBLRERSA—EEXINIE. A kBl 2 0EER
BRERKS, WAEE, HREFERCFEINAR. REKZEINAHRBNARF, ikt F ERETABRETHE.

FTRXANTEE, RS E DT RIRE RN Web RATRR, IFRBIRAN S HALE X5 Django FF & B FIFRFF I Bk

WH1 SFEAAR

FRE REWUL

BAVRIF R —AMWeRIL ! BRATIE A Pygame, KR —ADIRRRKTIASHESR, THTERER. hEHEEE, ILREBERMIITRE RN, Bk
PygameR AL ERAE R 45 Bt BB SES, RN A BB RAE 4080 TAE, TOR¥ EAUER PR =ZZE b,

AT, IR ZKPygame, BOE—EEBRER P MATZABSIMGER . EETRONESD, REQR—FENGRBRNSEN, HEIEAh RS,
B0 ) T B B 5 P 0 TR LA R A B 2 R

MAEET Y, REHEIEROTEZANMHNTE . RITEERRSAR, DRBABRMEE, FEEXHOAE, URRTEASET.

BIRBRRBATE S MEET X BANATIRGE S KBRILRREHER, TS HENTERT TR B LR REEARE MR, ERZARHIES, &
FHFMAIFBITREG, U B MBS AN R TIR, XA R ER R, XRERRE X 0 St Wk 132 B IR KR

HEE R GPEANR) BESTREAFANIME, FHEEERKRETIRZ-AXHR, HEEGHENalien_invasion . HFURIXAIE KIFTH CHERTEE
FIXA I, XA R MimportiB A 4 AR IEF M AR .

121 HMRIWH

FRREGEN, MIFANEEIFHRETEBREE, ARATHARAREE, ATREDE R aeE.

THRFEEERKIER (SPEANRY R, HbhBRBEREXXIRBFTEAY, EgiREZBMNEZNEHFEFEE.
EWR SFEANRY #F, mREHE SRV HIERERBP RO M. R UMEAS LBAEAB S N, RS R TS WRITH, —BE
AHBRERER, MMEREFRTES . MEAVEEEFRXEIEN. MEEHEIEABERTRE, BHA—BHOEN, NBs0EEER. REH
SFENEB THRRA KR IE T BRES, mMEXMRAE—E . MR\R=E NG, HRER.

FEE—NTFRGB, BATKRGIE— B2 ARSI M, X MR SRR RS IT K. RBIFXMITARE, ROMESEERIEASEN, FHREIX KPR T
.



122 Z#Pygame
FUEmILHT, Sk % HEPygame. FEABUALE Linx. OS XHIMicrosoft WindowsH % 25 Pygame..

R P B R Linx R 45 AIPython 3, 8% 2OS XAZ, W7 Z 8 Mpipik 2225 Pygame. piple— AN TR T 4RIF 22 PythonEL TR, 85 T R J LA 440 6 PR pipk 2285
Pythont.

0 R AR A B R Linux R Zi AT Python 2.7, Bk & Windows, BTG M pip>R % Pygame; ERXMER T, HHEEBBI12229512.2.4%

ER BETROBIESESHAL LBEpipltsl, FE AEEE LI B A WebRz F 2 7 5 B #87% Epip. X 3 B th A 7E https://www.nostarch.com/pythoncrashcourse/
ELREHIRE . WRZEMBRRG, BEELNHRTEAH.

12.2.1 f§ F pip% 3 Pythonfd

KL BUBHT HIPythonh A #8 B Hpip, BN EETRERARTCLRE T pp. FEPython 351, pipH I #FK Jpip3.
1. ZLinxAIOS XR G H AR B R T pip

TH-ANEHRED, HPTOTHL:

$ pip --version
@ pip 7.0.3 from /usr/local/lib/python3.5/dist-packages (python 3.5)
$

WRRHRARA ZET —MRAKIPython, FHFEETRMT LEME, HBER12.220W122.3%, MRHATHRHEE, H=ppE Hoppl. MRKHAMRAEER 252
RIFR S, EBE B “pip”.

WRRMRA LT ZAMRRAN Python, 1% SpipocBXE T 4Rk F A PythonkR A<, fnipython3.5 (@) . nRpip<ELE T ER MPythonfR 4, HE3I12.2.27512.2.3%. WHRppHk
B RBRE EF I PythoniR A, 1B pip B #Apip3. WIRPATIXFA a0, it AR W38 SRBR B IEH I Pythonfi A, 1Bk B4 K pip™.

2. EWindows R4 H R ER T L3 T pip
TF—AMLIREFD, HPITOTHL:

$ python -m pip --version
@ pip 7.0.3 from C:\Python35\1lib\site-packages (python 3.5)
$

WMRRHRR R ZET —MRAKPython, FHFFE T RMUT LEHL, EBER1224%. MRBIATHRHEE, FEREppE B App3. MRIATIXFIA &0 H I R
B, EBEI“%3pip”.

WMRRHRGRET ZARRANIPython, 5% EpipRBLE] T /)18 F MPythonkii A<, fnpython3.5 (@) . anRpipXELE T IEF KPythonfi A, HBERI12.2.4% . MR pipBA KRBT
IERHIPythonii A, T 2R AspipE HApip3. MRPATXFAfr &I & BRI S, HBRE“%epip™

3. ¥ pip

ZL % Hepip, Ui i httpsy/bootstrap.pypa.io/get-pip.py o WIRHEBXEHE, EEFRECM: W0 Reet-pip. py I RAS IR LA, R X LA EHIEREBCAmES T, B
HARFF A get-pip.py. Hget-pip.pyRFEITHEHLFE, RHEUEERSMHETE, FAppHERNRAT ZEH Q.

HER WRRRAR B get-pip.py, V5 W https/pip.pypa.io/ , i 2 AEAR F #Installation, -2 v 18] 8 11 (4% B get-pip.py.
4. 7E Linuxf OS X% i o %2 3 pip
55 P T T 0 i 4 AR 2 5% B 2 4T get-pip.py:

$ sudo python get-pip.py

EE  WREREHLRSESERMEMSpython3 , BAEXENERAA4sudo python3 get-pip.py o
XAEFETE, HHM4pip --version (Bpip3 --version ) WiAIERH LS T pip.
5. ¥E Windows % 4t 1 %2 3 pip
55 PR THI ) iy 2 384T get-pip.py:

$ python get-pip.py

R ARTE 2835 132 4T Pythont I R 55 — AN 4, HiE (X AN 4 5RiB 1T get-pip.py. H1a0, HRATRER E# M Qpython3 get-pip.py BC:\Python35\python get-
pip.py .

XAERFEITE, $ITH4python -m pip --version BABARIhHLEEE T pip.
12.2.2 ZELinux& % 2% Pygame
WRRAEF IR Python 2.7, & R E B R 2 Pygame. Ak, T —ALRIRE D, FPITTHEHHMS, X8 TRPygame, FH¥HZEIRNRZH:

$ sudo apt-get install python-pygame

PATM T g, ELRIEFRERERHR:

$ python
>>> import pygame
>>>



https://www.nostarch.com/pythoncrashcourse/
https://bootstrap.pypa.io/get-pip.py
https://pip.pypa.io/

MREHEME S, BEAPythonS: A T Pygame, #RATLABEE|12.35,
SRR AR Python 3, MEFEPATHANSE: LEPyamefKBIHIE; THIFLEPygne.
PAT TE M 2R ZEPyqanelK I E (IRIRFF LR S1ER M2 Spython3.5, EHpython3-dev H#tHNpython3.5-dev ) :

$ sudo apt-get install python3-dev mercurial
$ sudo apt-get install libsdl-imagel.2-dev libsdl2-dev libsdl-ttf2.0-dev

RRRBEBIT GPEANR) WEBEKE, WRIRE R FAPygamef — L HA TR, WMRMAEFKITIRE, ™25 T X LI E:

$ sudo apt-get install libsdl-mixerl.2-dev libportmidi-dev
$ sudo apt-get install libswscale-dev libsmpeg-dev libavformat-dev libavcode-dev
$ sudo apt-get install python-numpy

BETR, PUTTFHERHGSKZKPygame (INELE, ¥pip B#Apip3) :

$ pip install --user hg+http://bitbucket.org/pygame/pygame

& RRPygamedR B T WRLLFR T, VK EHE — BUR IRl B E R, BEE —SERERD. RHER-FME, BRI ZE T Pygame.
BN, BB~ PythonZ S &8, FHERPAT T 1 ) 7 2R A Pygame:

$ python3
>>> import pygame
>>>

RSB, HBER12.3%.

12.2.3 7EOS XFE i % $ Pygame

B HPygancfK i HA L4, FZEHomebrew. WRIREH ZHHomebrew, 55 7 M AR o
N EEPyeame I, AT T ML

$ brew install hg sdl sdl_image sdl_ttf

RERBFBITWR GPEANR) FIRIE. SEE—-NER, Wil#iamn LEs.
SRR AR B R DI RE, SRR RS A E, WK TEAENSNE:

$ brew install sdl_mixer portmidi

55 P T THI B iy &R 2 2 Pygame. (HISRARIBAT B R Python 2.7, i Kpip3 BH#Apip) -

$ pip3 install --user hg+http://bitbucket.org/pygame/pygame

JA B — A Python# i £x1%, IR APygame LM B ZHR BRI (WRIREBITHIRPython 2.7, & ¥python3 B HNpython) :

$ python3
>>> import pygame
>>>

WMESNRY, HBB123%.
12.2.4 7 Windows 3 4 # % %% Pygame

Pygame i B #5875 088 4 5 M 3 Bitbucket® «  ZL7E Windows R 48 1 % 2 Pygame, 1%V [ https/bitbucket.org/pygame/pygame/downloads/ , 235 VRiZ 4T I Pythonki = UL AL ) Windows 22 2%
2. WRFEBitbucket LIRAFI A E R, 1 Ehttp//www.Ifd.uci.edw~gohlke/pythonlibs/#pygame & & -

TREEHXME, WRER exeX M, REBTE.
WRZ A R A A whi, BRKE e EHI BRI E RS BT — A48 H, YIRS TER SR, FHERpipRiETE:

> python -m pip install --user pygame-1.9.2a0-cp35-none-win32.whl



https://bitbucket.org/pygame/pygame/downloads/
http://www.lfd.uci.edu/~gohlke/pythonlibs/#pygame

12.3  FFiRIERR I H

PAERTFIETT KWK SPEANRD o HRAE—NEHPyeame® O, SUETARSHIERTE, WMMSEN. BAIBER X AHRESH A HEERGURMER
MER.

12.3.1 fJ#Pygamed O LA K& Wi B F F 3
B, BAIGIE— A2 M Pyeme® O . 4 FIPycamefi S MR M A L0 T

alien_invasion.py

import sys
import pygame

def run game() :
# VBRI G — A BERE B
pygame.init ()
screen = pygame.display.set mode ((1200, 800))
pygame.display.set_caption("Alien Invasion")

®oe

# FFURUERR A R
(3} while True:

# WA RAR S
for event in pygame.event.get():
if event.type == pygame.QUIT:

sys.exit()

X

# LRIBOE L i BEAE AT L
(6] pygame.display. flip ()

run_game ()

B, RIISATHESsys fpygame o BiRpygame BETFRWRHTHKITNG. TLFBHM, RITEERAERsys RBH R

Wk GGPEANR) IR E S run_game () « ORKRIBIToygame. init () WIHAE FRE, ikPyancib® EFMTIE. £, RATA
ﬁﬁpygame.display.setimode() KEIE—N B HNscreen MERE D, XMHERMFTEERCEBBELPLE . £ (1200, 800) £—md, HETHREOMR
F. B R EEESpygame . display. set_mode () , BAIGIET —ANEI2008FK. HB00RRMWRE D (RFTLMRE H O ER B[R HREXEHE) .

M Hscreen &—surface. fEPygamed, surfaceRBRERM—#H4, AT ERFERTER. EXMERF, SNMTE WHHEANBEH) #L—suface. display.set mode ()
& [F] M surface RN EANMFRE 0. RATBBWRMBIEENGE, S —RIEHEK B 3)EL X surface.

AR H—Dwhile B (O B, Kb @& ANHEENULERFREEH NG . F4RMAFTHRNPITIRE, NERREHRE. ALEFARENE, RI%R
FANHEEER, UGG, HRERERNEEIITHMES . @RKIfor BIHFRE—NFIHER.

AV Pygametr MBI B B4, BAVEA T iZpygame . event.get () « FrARSNBIREMHMIRE or BHEIT. EXMERT, RIVEHS —RFVKLC EDRACI I B
FEERISEM. B, TR BHHRE O RRARERN, BElEpygane. ouTT F, MEATFEMsys.exit () REBHHER (L) .

O4MA Tpygame.display. f1ip() » #@PygameibRIELHIMFREIT N, EXE, EEGIIITwhile BN PR —NZFE, HELBFE, ERRAHEET
Wo EBRMNBINWRTEN, pygame.display.flip () BAMEFFHR, UERTRNFME, HFERRNCERBITR, NTEEFEEIHNMR.

XA ARG, BE—TEMrun_gane () » KHMBLIRIFTF LR/,
R IR BAT X AT, K B~ B Pygame B 1.

1232 REHFRAE

PygmeBRiA G — N BEFE, KATHT . FEAKY REENS MGG

alien_invasion.py

—-snip--
def run game():
—-snip--
pygame.display.set_caption("Alien Invasion")

+ REHRE
o bg_color = (230, 230, 230)

# FRURMERR LA .

while True:

# MEUT R RAR S

—-snip——

# WRIE R E LB
2} screen.fill (bg_color)

# kSRR L) i) BERE AT L
pygame.display.flip ()

run_game ()

B, BAOGIET —MERE, HEHEMEDg color f (M) . SFERAFHRE—K, HRBIEEANEwhile HHTELE.

#EPygameH, BithfEUAIRGBEMEN . XMBEHLE., FOMEAMEHAMR, KPS MIKTRRIUEEEHA0~255. BEMHE2S55,0, 0 RAE, (0,255 0)RrLkE, MO,0,
255 F . BEAEAFEMRGBE, WAIEI00HFHE. EHEME230,230,23004, 46, BEMFEEMR, EREREEN—MRKE.

EOL, RATAAFEscreen. £il11 () , AERAREARI XMFEREZ LS. —HTiA.

1233 Bl ER

BRAWRFMF G, BEHEHEIN—EHRE, FHERHE L settings MR, HhEE—ALNsettings KK, AFHIEREFME—ME, LBER
PR BRI E . XA, RAOTMASEE—MREXNE, MARKEFAAMNRE. B4 XiERFCAAERE, BEREYARESUROANESRS: Bk, REER
settings.py™ B — 8, T 75 78 AR MG 7E SO R R R R E o

THAZRYIKSettings &K:



settings.py

class Settings():

" AERE GMEANRY HIFTE RER K

def __init (self):
vvllvvmﬁkwﬁm“&guun
# RERE
self.screen width = 1200
self.screen height = 800
self.bg color = (230, 230, 230)

AblESsettings LHIFMEHERERE, #alien nvasion.pyf& SUsk T H XA :

alien_invasion.py

—-snip--
import pygame

from settings import Settings

def run game():
# ¥VidEtkpygame. WEAFHEN R
pygame.init ()
(1) ai_settings = Settings()
2] screen = pygame.display.set mode (
(ai_settings.screen width, ai settings.screen height))
pygame.display.set_caption("Alien Invasion")

# FRERUREER
while True:
—-snip--
# WIRMER R EL B

3] screen.fill (ai_settings.bg_color)

# kSRR L) ) FRRE AT L
pygame.display.flip ()

run_game ()

EERFXMHF, BT Asettings 2, WHpygame.init () , BAIE—Settings Lhl, FBHFMHELRai settings F (@) . CIEFEN (D) , H
Tai_settings HifEtkscreen_width Mlscreen_height ; HETFREAFHMN, WEMATai_settings RITAERE (L) .

124 HIECATEZ
TR AR R . AT ERRE LS mRE M, BRATKMER —IBEEG, FBMEHAPygameiiiblit () £%lE.
R R RME, FULEERET. BEXE. BA RN R Ahttps/pixabay.cony F MR HLH B, XEEBEFER, KA HETIESR.

FEWERR L AT A PR TR R BRSO, (B ALE Comp) SCHFBCRM S, ENPygameBRININERALE . B4R T AC B Pygame AR FI AL SR KA, (BA SRR BRIREE
TN AN BB . RS HEBHA jpe. pngk.gifié X, (ETT{EH Photoshop. GIMPAIPaint T K H AL H AR E

HEEGN, ERHIERRERE. BRTREFTFEWNEG, XHETEHEGREBSELTREENEMSG. BENEROSHRNERAMRAN, HFRELRRE
Fos PREATCORIER I AR ERS BRI ROMHRE.

bR (SFEANR) TS, FRATLAME S ship.bmp CIEI12-117R) , EAXHFERBHEEREI (hitps//www.nostarch.com/pythoncrashcourse/ ) R E] . XA R
S5XABEFAKREME. EEERECHR (alien invasion) FHE—ANSCHFR, KHAE Jimges, FHK ST ship. brpREEZNEXA LR .

E12-1 % (SFEANR) R
12.4.1 Al ship %


http://pixabay.com/
https://www.nostarch.com/pythoncrashcourse/

BEATRAENEGRE, FEAREFIRFT L. RIVBWE DL Aship KIBER, HbBEship K, BHITEE CGRKKHIMTH.

ship.py

import pygame
class Ship():

def _ init_ (self, screen):
"I TC IR B A A

self.screen = screen

# INECAT BRI R AMERE

self.image = pygame.image.load ('images/ship.bmp')
self.rect = self.image.get rect()
self.screen rect = screen.get rect()

0@

i KRR GBS B R AR R
(4] self.rect.centerx = self.screen rect.centerx
self.rect.bottom = self.screen rect.bottom

(5] def blitme (self):
g s T

self.screen.blit (self.image, self.rect)

B, BAIBANTESRpygame o ship M init () BRZBHEANSH: SlHself Mscreen, HPEHEE T ER WRSH BT At . AmMBER, RAIAEA
Tpygame.image.load () (@) . XA RERE—AFR CMHsuface, MRITEXA surfaceF iR Tself. image F.

mBEKE, BAMEMget rect () KRB sufacel)Bitrect (W@) . PyganelIBEZ FrLlantk®, —ANEEREILREBERLIEER (rect R —HAEWERT
£, WEEMNRBRFEER . GOEER AR TR AU, REANEREEBRILAR. XFAEIEMBEREE R, WRIFILFEERDRATLE R L
RICE I LBRAR .
MHErect STHRE, AR IGARMF O x fy bR, AR & EIXSE R EERIAE.
ERWERTCEES, TREBEMMNrect R KB center . centerx Hcentery « BikRITESHENLNFT, W{EHAEMtop » bottom. left Hright ; ZEiHENE
RILEIKFREEME, WHEHABME= My, BNARMAPERL LA x My Atr. XEBEEIRERZBIRTRAREATEF LEBRNTE, REFSMHBXLE
.

R fEPygamed, FERO,0TREEL LA, WA THBEINN, LIFEKEKR. £1200<8000 % L, FEAMTE LA, M4 T AMATR (1200, 800).

BATKIE CBIERRRRP R, ik, BABRREENERFHEself . screen rect F (NO) , HHself.rect.centerx CEMIFLMx ) BREARTER
MR B centerx (N@) , H¥self.rect.bottom CEAETIALNY Bi5) WEARRFENIELNEMbottom o Pygamel i FliXirect BHRBE CHER,
FH 5 R TR FIHFKEEF.

O, BITENT H¥blitme () , BEifMfiself.rect MEMNMBEKRERGLHIZIRRE L.

1242 ERHE ELH M

R R Hralien invasion.py, FHAIE—8 M, HIA A H 7 iEblitme():

alien_invasion.py

—-snip-—
from settings import Settings
from ship import Ship

def run_game() :
—-snip--
pygame.display.set_caption("Alien Invasion")

# Bl TOR
(1) ship = Ship (screen)

# JRURMERR AR
while True:
——snip——
# WRE R EL B
screen.fill (ai_settings.bg color)
(2] ship.blitme ()

# LRBOE L it AT
pygame.display.flip ()

run_game ()

FAMIFAship %, HEQWRRRFAUE N4 Nship Mship Lhl. BHEFEwhile BHRMERIZLH (O , UASKBEIHINFLE—E . ERERE, RIA
Mlship.blitme () B XMEHBFERHL, HREUAETRIT (LA .

PUE IR B T alien_invasionpy, 7 B WAL T2 Wk BRI A PR, B 12-2FR .



E12-2 ¥R (SLEANE) RERBPRE B M

125 EH#: #Hgame functions

EXRYBEY, 2¥FEERNFREMEMTEGRE. EHNEERUEERENEH, FREESY R, EARYH, RIEWE—-N4E Ngane functions KFIEHR, B%
FiERELLESR GFEANE) BITHES. Bidf@ERgane functions , Wtfalien nvasionpy A, FHEHBEER S HEME.

12.5.1 B #check events ()

BAVK B REERFHNREBE — 42 Ncheck_events () WEEH, UErun_game () FREFAEEBEIN. BERBSFHER, THEFAHEESHROILAMTE (o
EHFE) 4.

#¥check events () BMIIE—A4ANgame functions MR

game_functions.py

import sys
import pygame

def check events():
" R R B RUBR S
for event in pygame.event.get():
if event.type == pygame.QUIT:
sys.exit ()

XAERPENT EHRERAEME AN sys Mpygame « 450, E#¥check events () AREMMAES, HRBUEEH T alien invasion.pyI FHIEIR.
THE*REHalen invasionpy, EHFABIHRgane functions, FHFKEMHFEHRER AN EHcheck events () KITHH:

alien_invasion.py

import pygame

from settings import Settings
from ship import Ship
import game functions as gf

def run game() :
—-snip——
# FRURER LA
while True:
gf.check events ()

# IR AR T
——snip-—

EERFXMHH, FERFEEES Asys , HAMSRREERgane functions FEATE. HFRALKBK, RINLSAFBRgane functions IET HMBIE »
12.5.2 B #update screen()
HE—HErun_game () , FTHEHKEHFREVRDEE —/ L Hupdate_screen () WERHH, FHFEEXANBEBBAER R game_functions.py H:

game_functions.py

—-snip-—

def check events():
—-snip-—

def update screen(ai_settings, screen, ship):
"EEE BRI ER, RSB R
# WUBI R E LR
screen.fill (ai_settings.bg color)
ship.blitme ()




# ARSI LR I ) BRI
pygame.display.flip ()

Fk#lupdate screen() BEZANHS: ai settings . screen Mship . IR E K alien invasionpyffiwhile FEIFHFEF FREMRBEF AN E B update screen ()
BRI :

alien_invasion.py

—-snip--
# JFIGH R E TR
while True:
gf.check events ()
gf.update_screen(ai_settings, screen, ship)

run_game ()

XA R B iLwhile BHRERE, FiLEEFRERS: Eﬁﬁ%gameifunctions Tf[—lz:%runigame () HEEBAESTIE.

ETBO—TFHRBHEA -3, BHWEE LG AR game_functions o XikREES THEERKITREE: —IFFaBAERSERTREM R, HFETHBRSE RN 3
TEB.

SHRIGH AT EMEREA ST RIS, WUATFEA IR KIS 7T T !
HFR R
121 BBRE . AR MERAKGHPygame®E O,

122 PR A . R RRERE A A EE GRS REGRECAME. 1K, BzAGKtZRETR, FREZEGNETRARENFREREG, 2k
REERORBAZEGHERE.

12.6 ZHEM

THERILR RS EABS W, ik, RIVEHRSRG, £/ RESAT LN EREN. RIBERSETRABES, BERRFRREREHRESBS). BEXHM,
PRHe 22 e 42 i B B BB 9 8 30

12.6.1 W4

FYH PR, #EEPyamehEM — AN B4, BHHREE T Epygame. event . get () R, HILER S check events () H, RITBERTEREWLLRNEHE
. BRZREBIEN I —ANKEYDOWN T,

BMEREYDOWN BN, BMNTFEREZ THRTRMNCHE. fll, MRETHRATLE, RIMMRCMHrect. centerx H, ¥ CMALRI:

game_functions.py

def check events (ship) :
" R B U S
for event in pygame.event.get():
if event.type == pygame.QUIT:

sys.exit()
[1] elif event.type == pygame.KEYDOWN:
(2] if event.key == pygame.K RIGHT:
#HALB ) U
3] ship.rect.centerx += 1

BAER Hcheck events () FAEHSship, FAMFHAT LEN, TEK WALGE). EE$icheck events () W, RINEFHB/EIHRFHMT —ielit KRG
B, DAMETEPygame MM BIKEYDOWN BHHFREH N (R@) . RANLE B event . key, URBERTHRERETLE (pygame.K RIGHT) (W@ . WHRETHRA
Hik#, #iMiship.rect.centerx BMEM], MNTTE CMRAABS (1O .

fEalien invasionpy®, BAIFEEEFH A M check events () 8, ¥ship EALSERAE:

alien_invasion.py

# FRURWER ETER

while True:
gf.check_events (ship)
gf.update_screen(ai_settings, screen, ship)

MR B Talion invasionpy, WA LE—K, CRBEAAEARE. KR, EHFERHGROBETR. TEREERHAR, RSB,
12.6.2 AREREBIH

DR TR, BRIOFE AR AAB), HEImFMANE. BATKE LR Npygane . KEYUP B, DMETMRIATFA G kB RATAEB X — 2 R
J&, BATKSG & HEAKEYDOWN MKEYUP B, PAR—A 4 Amoving right MirERERFLEEF).

KM, fREnoving right ¥AFalse . FE THFLBE, BITEXMEERENTrue s MEREMITH, BIERMEEEHRE A False .

KA B R ship KR, FHEBRITEAXANRKBIN—NE Anoving right KEMM—/AN4% Rupdate () M. Hikupdate () MEREnoving right KRS,
WRXAMFENTrue , AR HWMLE. SURERBCEWMERN, RNEAAXATE.

THEHANship KT MIKIEH:

ship.py

class Ship():

def _init (self, screen):
—-snip-—

# KA B B R A R



self.rect.centerx = self.screen rect.centerx
self.rect.bottom = self.screen rect.bottom

# BahiRk
(1] self.moving right = False
(2] def update (self):

"IRIE B SR VR A

if self.moving right:
self.rect.centerx += 1

def blitme(self):
—-snip——

GV init (), BAWBMTBHEself . .moving right , HFKHVIREREAFalse (@) o HETER, BAVBMT Fikupdate () , BEENBIREATrue BH
HBEH M (LD .

FHREScheck events () , HHERMKE FAT LB ¥noving right WENTrue , FEREMHAN Knoving right B NFalse:

game_functions.py

def check_events (ship) :
o R A AR
for event in pygame.event.get():
—-snip-—
elif event.type == pygame.KEYDOWN:
if event.key == pygame.K RIGHT:
[1] ship.moving right = True

(2] elif event.type == pygame.KEYUP:
if event.key == pygame.K RIGHT:
ship.moving right = False

QL BAMESR T HRIETR L T A S k@R Mg R FEBERAE CEAE, TRRKnoving_right ®ERNTrue . £OL, RAVGEIMT —MHielis RIEHR, H
FURKEYUP Bl MEMFAH LE (K RIGHT ) B, HfTnoving right HBHNFalse .

BJE, BfIFEBRalien invasion.py HHwhile &, LMEGRBATREIR I GRS Eupdate () ¢

alien_invasion.py

# FRURER E AR
while True:
gf.check events (ship)
ship.update ()
gf.update screen(ai_settings, screen, ship)

AR BRI BRSNS (BEEFREN B, X TRMAN, R ESEY, TR BN B e B RE L.
IR RIULE 2 Talien_invasion py 4554 ik, CAME AWM ARS), EARRKFRIE,
12,63 AEA#3)

KM AN ABSE, BNREBIKNEERES. BIEERESShip KWW Bcheck_events () « FHEMR T X ship KIHEE_ init () Mupdate () Fiilf
KA R B

ship.py
def init (self, screen):
—-snip--
# Bairk

self.moving right = False
self.moving left = False

def update (self) :
if self.moving_right:
self.rect.centerx += 1
if self.moving left:
self.rect.centerx —= 1

TSV init (), BAWBMTHR&Eself . .moving left; EHEupdate () B, FRATEMT —AMif MBI AR 11 RBER, XEMEHRFANE T T E4A% K
B, BEMA M Mrect . centerx , BREXME, BWHMALERFAE. MEMH—elis RIGYCRAERMABINHER, A5 LBEHLL TR, NaLE
FHNBBI ARSI, TR AR A Sk, MR T, BT ML S R

BATEF X check events () HEBHHE K EE:

game_functions.py

def check events (ship) :
g R R AT B
for event in pygame.event.get():
—-snip--
elif event.type == pygame.KEYDOWN:
if event.key == pygame.K RIGHT:
ship.moving right = True
elif event.key == pygame.K LEFT:
ship.moving left = True

elif event.type == pygame.KEYUP:
if event.key == pygame.K RIGHT:
ship.moving right = False
elif event.key == pygame.K LEFT:
ship.moving left = False




MARIFE TK_LEFT #MAR TKEYDOWN B, BAIHKnoving left BEATrue ; MERIMKMIK LEFT MR TKEYUP B, BATKnoving left B E
HNFalse . XEZFTUTLMEMe it RIGR, REAGNEHHERE-NEMERE WREFXFEANETTEGH L, BRUBHA T RO

W Pt 51T alion invasionpy, ¥ EERWIHLE AR AL WMERAR AL T AE, CELLTR.
TERE— SRR TR IR RO, WH CROBES, UiaEBa R EE.
12.6.4 WECMKERE

A, MRPITwhile BN, CMIRZBIIER, ERIITUAESectings KPHRMEMEship_speed_factor , AT RMKERE. RATRRIEXAREMERE WHTE
BREFN RSB L DEE. THER T 0 7Esettings. pyH IR I0IX AN 5B

settings.py

class Settings():
O AMERE R (SFEANR) BIFTE R E R

def _init (self):
—-snip--

# RMIBE
self.ship speed factor = 1.5

AT ship_speed_factor MAREBEMRT 1.5 . HEBI CME, BIEEIHSBRTFIRIBR.
B RE R R B R NUE, R R TN AR R K R A BOR I KM . AT, rect Wcenterx FRMRGFMELNE, FHURMNFTENship Kk BH.

ship.py

class Ship():

[1] def __init_ (self, ai settings, screen):
KA R E AT L
self.screen = screen

2] self.ai settings = ai settings
—-snip--

# KA B B R A R

—-snip--

# 15 CMH R center hFEME N EUE

(3] self.center = float (self.rect.centerx)

# BaRE
self.moving right = False
self.moving left = False

def update (self) :
"R B B A A TR AR AL
# EH EM0center, MARrect
if self.moving right:
(4] self.center += self.ai_ settings.ship speed factor
if self.moving left:
self.center -= self.ai settings.ship speed factor

# R#Eself.centerEHrectit B

(5] self.rect.centerx = self.center

def blitme(self):
—-snip——

L, BAE__init__ () KIBBFIRPEHMT ai_settings , L KMREBHRIMALERERE. ETR, BRIV Sai_settings WEFME—NEMES, UIERE
fEupdate () PHAE (RO . ETIAERE CRIOAER, FMsRE - AACAERK/NUE, FLHER A BFMEE RS EM D BERZE . WTUER ok
BBrect B, Hrect ¥RAFMXMERELIS . AEFEIEM ORI E, RIVEXLT —MUEEDBUER ST BIEself . center (@) « BRAVEARS L Loat ()
Riself.rect.centerx HME¥EHN/IE, HRHERFMHB]self . center F.

WAEEupdate () PHB CMPMLERN, Hself.center WEMMBIKEai settings.ship speed factor KM (N@) . EHiself.center J5, RAHFRBER
EHH KL BEMself.rect.centerx (@) . self.rect.centerx ¥ RFMEself.center KBS, EXNERKMHS, XHEBAK.

fEalien invasionpyHBlEship LR, TEMSANELSai settings:

alien_invasion.py

—-snip-—
def run game():
—-snip--
# QUM
ship = Ship(ai_settings, screen)
—-snip--

e, RAEship speed factor KMEKRT1, CMHIBIIEERSLLURTER, XA T L CRKRIDERE 2B, BRSEIIENG TR, EIERATGEBEEE IR KET IR
WA TZ

12.6.5 PFR&ICMRESEE

H, WRTMFEEF LR EEEA, KRB RRRNE, HWRELTHEEE. THREEXMEAE, i MEERFLZEEIEES). A, RITEERship KKTT
i‘iupdate() :

ship.py

def update (self):
" RE B SR R K
# EH EMWcenterf, MARrect
1) if self.moving right and self.rect.right < self.screen rect.right:
self.center += self.ai settings.ship speed factor



(2] if self.moving left and self.rect.left > 0:
self.center —= self.ai settings.ship speed factor

# R self.centerBHirect R
self.rect.centerx = self.center

FRRBEBRself. center MEZAIRE CMMAME. self.rect. right REWMIMEERMALLEN x 255, MBEXMENTFself.screen rect.right HIH,
UL MR AR REALE (W)  AUGHERESHEL: WRrect MADGH x AR KTE, Sl WERMERELLZ (D) . XHHRICE CEERREAN,
A A%self.center KI1H.

R BAY 3Z T alien invasion.py, KARIGIERL KR BRI VGRAULEF LB .

12.6.6 E#jcheck events ()

FEE R KT, B¥lcheck events () HEREK, RATKHBH/MRBEBEHRTEREF: —MEEREYDOWN B4, 5H—/MEEKEYUP B4

game_functions.py

def check_keydown events (event, ship):
R
if event.key == pygame.K RIGHT:
ship.moving right = True
elif event.key == pygame.K LEFT:
ship.moving left = True

def check keyup events (event, ship):
AT
if event.key == pygame.K RIGHT:
ship.moving right = False
elif event.key == pygame.K LEFT:
ship.moving left = False

def check events (ship) :
R A AR
for event in pygame.event.get():
if event.type == pygame.QUIT:
sys.exit()
elif event.type == pygame.KEYDOWN:
check keydown_events (event, ship)
elif event.type == pygame.KEYUP:
check _keyup events (event, ship)

BAIRE T HAHEE: check keydown events () Mlcheck keyup events() , Bfl#AEHSevent Mship . XHAREMARILR Mcheck events () FEH
TRE, FHERITEES check events HAHMKAIGE B T XHXFHANRBM M. BAE, E¥check events () EH, RIGLHMEFM . X, 7EHPmRHAMIR
MARKEERS.

12.7 1) B[] o

T ACRR I R, X T BN — N4 Abullet pyI SO, FEX —SEER SUFBET S 250, RATENA S, HPESRER. REFTTE. BAMIIERZH, Aikk
HRXATE ARG, SeRBEB— TRLEX .

12.7.1 alien_invasion.py

F X ffalien_invasionpyBl & — RIVBENMFREIBEABMNR: FiEfEai settings FHRE. FiEfEscreen PHE BiRsurface bl K —ACMLH . CFalien invasion pyid &V
I EEH, XR—NMAMHcheck events ()  ship.update () flupdate screen() Mwhile &3,

Bk (SPEANRY , RFEE1T X Falien invasionpy. FHAf X (settings.py~ game functions.py~ ship.py) & IR BBk IA) B4 S N B AN SCHE R .
12.7.2  settings.py

X fsettings.pyfl&settings &, RAEREEHE  init (), EYIEHLIEEINRRSNLA CMEE B .

12.7.3 game_functions.py

XA game_functions.pyfl & — RFIRH, WERIKIS TEMRHENERK. Bficheck events () MIWAHRMEM, WRBRWIF, FEHMBR
#Hcheck keydown events () fcheck keyup events () RAEXLEEH. MEMNTS, XERHEHE MBI, Eigane functions BEEFH
Hlupdate_screen() , BERTFESKIT EB/IANHELFHE.

12.7.4 ship.py

X tship.py&ship 2, EAREEHE  init ()« BECMMLEN Fikupdate () WRERE EAH KM Eblitne () « R MK EE6E 7E UM Fimages T
34 ship.bmpH o

HF XA
123 K&« wE MR, TTHENFRDRE K, TR EANANT R ETEABIIKE. HHLHRKHEALXBEIFRIT.

4R Qg IEF, BER—AERE. ERMETT, S50 pygane . KEYDOWN B EITH B event . key . BITXAMERF, HESHE, BF
Pygame i W 5z o

128 i

TERFMS A RIVERSTR BN R TH OMER) HRI. FRAERRES R EET, KEFE LSRNk,
1281 HINFHEE

B, Eiisettings.py, EHEFHE  init () KEBFEMEHEBullet FIBHIMHE:

settings.py

def _ init (self):
——snip——
# FHBHE
self.bullet speed factor = 1
self.bullet width = 3



self.bullet height = 15
self.bullet color = 60, 60, 60

X ERERIEER. BISBEWNRKEOFH. T EE L OAERHK.
12.8.2 fl#EBullet %
TR EFM#Bullet KM Hbulletpy, FHATHEIWHWT:

bullet.py

import pygame
from pygame.sprite import Sprite

class Bullet (Sprite):
AR S T A R

def _ init (self, ai settings, screen, ship):
e CRRATAL 03 B B — A T AR B
super (Bullet, self)._ init ()
self.screen = screen

# 7E(0,0) ReAI@—ANFRRFHEIER, BREERNLE
(1) self.rect = pygame.Rect (0, 0, ai_settings.bullet width,
ai_settings.bullet height)

(2] self.rect.centerx = ship.rect.centerx
3] self.rect.top = ship.rect.top
RS N ER I TR B
(4] self.y = float (self.rect.y)
(5] self.color = ai settings.bullet color

self.speed factor = ai_settings.bullet_speed factor

Bullet 4K T BAMME R pygame . sprite HRAMSprite K. BEMARKR, "PRFERPHERKTRFAL, #MRANRERATRIATER. ARURTHEH, FE
f'ﬁjiiinitii() %ﬁaiisettings . screen Mship 24, BT super () Rék&sprite o

#ER MMsuper (Bullet, self). init () fifl TPython2. 738V, XFEVEHIER FPython3, BIRBFLIKXITRIBE S Hsuper (). init ()
QL BRIMGET FHKBrect . FHIFEETRRNR, FHLRIMUIMEMApygame.Rect () BEATAFHBE—NMER . QEX MWL, DFRMEERLE LAK
x AARAN y ARAR, BN EERNEE. RAOEQ, OLEXANMERY, EHETROFHTREERBER T ERNCLE, FEAFROVGMLERRT CELTNCE. FRIEE
MEERMai settings FIREUW.

O, BATEFHMcenterx REN MM rect . centerx » FHMAKMIMEMEHH, FHURIMIMERTFERNrect Brop BHERENWMHNrect Mtop B, LF¥HE
ARG RN (L) .

BATVKE T R0E0 y ARBRFEAE /N EUE, DMEREBOE FHEE (@) . O, BATEFRNMBIEMERZRENHFM#EBself.color Mself.speed factor H.
T Zbullet.pyfI 5 =¥ 4H—Fikupdate () Mdraw bullet () :

bullet.py

def update (self) :
g BT
#SEH RN T HAALE /N U
self.y -= self.speed factor
$EFRRTHE rect AL E
self.rect.y = self.y

def draw bullet (self):
et Ay B Ll

(3] pygame.draw.rect (self.screen, self.color, self.rect)

Jitkupdate () BEFHKME. RFHER, FREFFDR LB, XEWEY LRGN, BERAEFHFRIOME, RiIMself.y PiliEself.speed factor

K (@) . BETXR, ﬁﬂ’]’{é}self.rect.y“&E?\Jself.y FifE () . E‘lﬁspeedifactor i RATBE B E I AR AT SR IE T R R TS, DU R AT
Ho FHERHE, Hx BIFHERE, BEFHREDERKREEMSE EFT.

TELH TN, RATAMdraw_bullet () . B¥draw.rect () FAFMTEself. color PHFIAERRR FHMrect SHINEFRS (L) .

12.83 #TFHEMBImA D

EXBullet RFNEMHRER, MTURSRGT, ERXGFRILTHENEHH—KFH. &%, RAIVKEalen invasionpy GIE—NMw4A (goup) , ATFEMEIIEERNT
B, DUMEREW R TR R BT EMPTE T ﬁﬁﬁ?ﬁ’l@%pyqame.sprite.Group K —A2451; pygame.sprite.Group RERTFFIR, BIRMETHBTIFRIFERA TSI
Bb. FEEEHD, RIVGHEAXANMRAERR LK T, UREHSRTHRNME.:

alien_invasion.py

import pygame
from pygame.sprite import Group
—-snip--

def run game():
—-snip--
# Al — A
ship = Ship(ai_settings, screen)
# AU AN TR TR A
(1) bullets = Group ()

# JFIGI R ETEER
while True:
gf.check events(ai_settings, screen, ship, bullets)
ship.update ()
[2] bullets.update ()
gf.update screen(ai_settings, screen, ship, bullets)

run_game ()




BAIRA Tpygame . sprite FliGroup K. H£OL, BAGET —coroup L, HEHMGE Noullets o INMRAREWN1e BEHSIHAIRE), XFEHEFRRIBITS
BRI HG — N G T G A

EE WRERTABAEXERMA, WREBTR AR TN THEE, SBURBEGIAT. MRBEREW A, EFHAEEEwhle BT RERER.

BfiT¥pullets %A T check events () Mlupdate screen() . fEcheck events() ¥, BEEDFKETHEEN LHEbullets ; M7 Eupdate screen() H, FE
EHELHBIFER Efbullets o

HfRnt AR Aupdate () B, AR ESINHEPHEMERAHAupdate ) , FRABTbullets. update () ¥HGiHbullets PR THIAMoullet . update ()

12.84 Fk

fEgame_functions.py!, FAIFEEE R check keydown_events () , MMBEEIFIZTHER KH —BFH. BRINLFBRcheck _keyup_events () » FEAMFMIFTHEE
WA ABASRE. BNEFERupdate_screen () , BREMALLIp () WERE LELEHTH. THEHZX game_finctions.pyST i KA K &2

game_functions.py

—-snip--
from bullet import Bullet

@ def check keydown_events (event, ai_settings, screen, ship, bullets):
—--snip--
(2] elif event.key == pygame.K SPACE:
# AT, R MARSAbul letsH
new bullet = Bullet(ai_settings, screen, ship)
bullets.add (new_bullet)
——snip——

@ def check events(ai_settings, screen, ship, bullets):
" R R RUR R
for event in pygame.event.get () :
—-snip--
elif event.type == pygame.KEYDOWN:
check keydown events (event, ai_settings, screen, ship, bullets)
——snip--

O def update_screen (ai_settings, screen, ship, bullets):
—-snip--
# ECAISNE N T LT T8
(5] for bullet in bullets.sprites():
bullet.draw_bullet ()
ship.blitme ()
—-snip--

fibulltes tHi#% T check _keydown events() (@) . FETHEEN, QE—BHFH# (—N8Anew bullet MBullet LB , HMAHHEadd () HHIWA
Fgfbullets F (A ; AMbullets.add (new bullet) HHF FHAMIIMAbullets F.

fEcheck events () MIEXH, BIMNFEHMESbullets (MO ; MHAcheck keydown events () B, BITHFEFERbullets EALSEBAE.

O, BRIMAERELLH FHMupdate screen() HBMTHESbullets . Hi¥Ebullets.sprites () BE—AFIER, HPEEHHAoullets FHIERR. NER
BB RENTE T, RITBHRAbullets PRHER, HAGMERMMAdraw_bullet () (LOD -

J0 R BER B 4T alien_invasionpy, MRS A ABS WM, FREEREENTH. FRERE LR EFT, WERETMHEHER, WE12-3577. W Esettings.pyH BECT#EK R T
BB .

O

123 MRS —RAFHEHN (SEAAR) B
1285 MBRESHEEKRPFHR

40, FHRIVERBIORGEHER, XUOUREAPygame Lk e R RAMI S H e AT KT R ERIREE, TN y SRR 0%, BN, XEANMEE, FATIIRgs:
HFEW AL RE S

BAVHE BRI L O R THMIER, TN RAT MO E TS, #TRAEREE. Alt, ROFERIXHEKFME, RS THErect Mbotton BHAE, &
R T O R




alien_invasion.py

# FRERWEREEIR

while True:
gf.check events(ai_settings, screen, ship, bullets)
ship.update ()
bullets.update ()

# BT RT3
for bullet in bullets.copy():
if bullet.rect.bottom <= 0:
bullets.remove (bullet)
print (len(bullets))

o0®eQ

gf.update_screen(ai_settings, screen, ship, bullets)

tEfor fEHH, FARMFIRBMATMERRZE, FLFURFHHAKBIA. RIEMT ikcopy O KEtBor B (AO) , KiLBAIRBEBHFFESoullets . R
BERPTH, FECRBOAREIMHEA (L) . MRRXE, BEHMoullets Pk (NO) . E@OL, BRAVEMT —%print iFA, UERAHERZOBFH,
TG % 32 ELTH 2R B 7 BB SEMBR T o

IRREARLEA S, BOIEH THEEELREON, BRIEE TR BBUERRTOGE R, THEKBHEAT. BTRXMNFRFFHLTHEEMERE, KX
sprint FAMG. WMRRETRFED, WRIEER R RFEK, BRSO\ 20510 15 5% i 18 bR BT 200 2008 3 D1E S KN IR 2

12.8.6 MR FHHE

1R 2 5t AR 0 T D E TUZE R L TR AT IR, ARG H AR . FIEZEWERR COMRANE) A fRshE My BR A o
5%, TEsettings.py FAE AT SO YRR BLK T

settings.py

# THEE

self.bullet width = 3
self.bullet height = 15
self.bullet color = 60, 60, 60
self.bullets_allowed = 3

XK RIE R T BR %1938, fEgame_finctions.pyfflcheck keydown events () H, RAVECIEF FHATMERE RN FHER T D FiZRKE:

game_functions.py

def check keydown events(event, ai settings, screen, ship, bullets):
—-snip--
elif event.key == pygame.K SPACE:
# QUEH T HIFR IS A bul letsh
if len(bullets) < ai_settings.bullets allowed:
new _bullet = Bullet(ai_settings, screen, ship)
bullets.add (new bullet)

IR LR, RAIMEbullets WKE, WRlen (bullets) MF3, BAVRBIE—MHTH: BAWRCHIBRHERNTH, WRRESHRRENH2BAIKE. WRK
BUEBITIRMNIER, BrfEL&mE ABeA 3BT,

12.8.7 fJ# %P update bullets()

MEFMETHEERLE, TRABI B Rgane functions H, PLEEREF I Halien nvasionpy R Al REF B, HAIEIE— /B Hupdate bullets () MIHEE, HHHE
InEgame finctions.pyfI K & :

game_functions.py

def update bullets(bullets) :
"R TG E, SRR T R TR
# EHTEAOME
bullets.update ()

# MERCH R T
for bullet in bullets.copy():
if bullet.rect.bottom <= 0:
bullets.remove (bullet)

update_bullets () KIS Malien invasionpyBI VIFFRENETI R, ERBTE S, WHdbullets .
alien_invasion.py¥ fiwhile fE¥F X AEBRMBET

alien_invasion.py

# JFoGI R ETEER
while True:
gf.check events(ai_settings, screen, ship, bullets)
ship.update ()
gf.update bullets (bullets)
gf.update screen(ai_settings, screen, ship, bullets)

o0®eQ

BATE EEF &R TR AR, XA R EE R AR RE M E R P RAEREL. EEFRERXNBA (RO , REEH CHRLE (L) FFTHE R KKFHEK
B (O . ETR, RIEAEFENMLERSHIFRE (O .

12.88 fIEEH fire bullet()
TR RS F AR E R — NI R EP, XM, fEcheck keydown events () FRBMEH—ATRIERKE F#, ikelir RIEPABBIER R H:



game_functions.py

def check keydown events(event, ai_settings, screen, ship, bullets):
g R
—-snip--
elif event.key == pygame.K SPACE:
fire bullet (ai_settings, screen, ship, bullets)

def fire bullet(ai_settings, screen, ship, bullets):
"SRR BIAR G, RS T
HOUERHT TR, FREIMA R mAbul letsH
if len(bullets) < ai_settings.bullets_allowed:
new bullet = Bullet (ai_settings, screen, ship)
bullets.add (new_bullet)

HF#ifire bullet () REETHMKLTHRENHT RN FHINNIL; fEcheck keydown events () ¥, BRIAERFHETIEBMNFAMLire bullet () .
T FHRIE Talien_invasion.py, HiAK S F B RAREH iR
FHFR—R
RS5WEHE . W5 DR, F— B OVRERTLY, FRAFRK ETES W, ERFXETHEN, LN —BERET A FTNTH, HFETHRETT
T ¥ 2R S S B
12.9 /M4
FEARTES, REIT: WRIFRITRIBIGE; M Pygamet 5 HFRINEALN; MATRERREA, LU 5 E 7 A HH R B&AN B0 U7 S K e fs b
SHlEG, RN ER R RNBES; WAEESBINTR, NERFESE LK THE, URNANRAERENONS: e NERTE KRG, ARSI
RARGER] .
EHBES, RIVEAERR GFEANR) FHRMSEN. EEIBELERN, V7S GEINE N— BB R A4 2 G Ml

B3E SFEA

EARES, RIVBEWRR GPEANRY FHMSMEN. B, RIOERELAGHERD—AEN, REER—HINEN. BANEXBSNEARFHLNTEE
3, MR TEETHIEN. BE, BRIKEERTEAE R AR, HAETRE A 5 E SRR

B ERAE, REERAMT FPygamef AR H IV E . VREERE ST TSI B0t 5 B I REE, 0T3S BN 2 IR R . RS SRE J8 7 B TR s SOk e
RZIAWAHE: WL A AR EE RS ARERNAGZRMER RITEN AR EFWRITRIR, URRHE TN REHE.

EF MBS LR —R R AR, SREB—TXAHE, FEHF L.

13.1 BB H
FRBERMTER, #ENGNMFRNBATEB—TFTH TR, REEETREEIHRSRERTIBLESFBEIENER. FBEBRUTHE.
o WIRBEEIY, HELRHAEITRATERTEN.
o ERBLLABM—ASEN, HiREEERUE.
o RBE—NMIPENMILEMRERTHERE LTBPZOANEN. BIATBRE —MEFRRGBE—RISEN, XS ENEETREN L3585,



o SMEABAWANTIHS), BRSNEABENEE, AHNENED M, RESIBANTREFRR . MREHIEARBEEE, ROEEUZ-BIEN. WRESHE
AR T KA R, BATR S WA RSN E N

o REIGLE TR SR, REHCHATE, HRER.
RATH AL R RN e XA R, EREATS, ZtMERBHER.
LT I RERT, TR ARG SHN NN, BEREMIELR, F R LSRR EATH .

BAVETFRIFAR —EANREN, FEAHREMAOEETERS, BRRNVIRITTRTET X MR, HUFERBRRREAE, XRTRT .. THEREM—AN2 R
TR PRIE Q-

game_functions.py

def check keydown events(event, ai_ settings, screen, ship, bullets):
—-snip--
elif event.key == pygame.K q:
sys.exit()

fEcheck keydown_events () 1, BAWRMT — MG, MEETFZQI ZHIER. XHENBEHIRE RS, FAQREH LB THBINE, TLRA/NIRQRET T B K
SR REMEAR K. IAERRA AT HRQIK MR, LR M BARRKAFAT .

132 RIERE—AMEAN

ERR LB EASBE MR SMIEARTABHALien K0, RIVHGEIEship KMHARIXANK. HTRLERE, ROWERCERETIEN. FTUE
CIRFFIEANER, BAERARIB-IFRMER, TEABRERE (https//www.nostarch.com/pythoncrashcourse/ ) H3RE. XIBEKKE R AKE, SHRFEERE—N. #
55 0¥ R 15 10 B B ST AR BRAF B ST Feimages

E13-1 FkRaIESEARKSENER
13.2.1 fJEAlien3
THRX%mErlien K:

alien.py

import pygame
from pygame.sprite import Sprite

class Alien(Sprite):

A SN AR R

def _ init_ (self, ai_settings, screen):
" B IR B IR E
super (Alien, self)._ init ()
self.screen = screen
self.ai settings = ai settings

# MBS ENER, HRELrectBiE
self.image = pygame.image.load ('images/alien.bmp')
self.rect = self.image.get rect()

# SR NIRANERAE TR b i HHE
o self.rect.x = self.rect.width
self.rect.y = self.rect.height



https://www.nostarch.com/pythoncrashcourse/

# TERESNE N IR B

self.x = float (self.rect.x)

def blitme (self):
g iR G BB A

self.screen.blit (self.image, self.rect)

BRALEARFSS, XARKKBHRBEEship KL SMIEANBREHLETREL AL, RIBESMIEANELEREERIEANER, 8 LOERERIEN
HEE (L) .

13.2.2 fIEAlien 34
T fEalien_invasionpyFH Bl —Malien SEH:

alien_invasion.py

—--snip-—

from ship import Ship

from alien import Alien
import game functions as gf

def run game() :
—-snip--
# BIE—AMEAN

alien = Alien(ai settings, screen)

# FFEUREEIR
while True:
gf.check events(ai_settings, screen, ship, bullets)
ship.update ()
gf.update_bullets (bullets)
gf.update_screen(ai_settings, screen, ship, alien, bullets)

run_game ()

EXE, BIISATHEENALien 2K, HEHANEwhile BHAAET —Malien Lhl. RINTEHEZSEANME, Fihi%vhile BHREEEAHARA, BERIMVEKT
ftupdate screen() WA, H#T —ASEANLH.

1323 ibSFEANHBERE L
LS B ANHBER#E L, Bfi1fEupdate_screen () FHARIEDLitme ()

game_functions.py

def update screen(ai_settings, screen, ship, alien, bullets):
—-snip--

# FE MRS RN R T R BT TR

for bullet in bullets:
bullet.draw_bullet ()

ship.blitme ()

alien.blitme ()

# BRI R
pygame.display.flip ()

RAVELH MMM, BRBISEN, ISENERE EATERIE. B3 2875 TRELKE-MIEN.

_

132 BE—MEARS
B ENEFMIEE, THRHMS 2 — B E NG,

133 QIE—BSEAN



BOH B EN, BERETRENSOMIEAURBELH LTSRN BIEERIMESEAZMKAKTREBE, Fe@—T54EA, BHETAKNEESRE, g
BRISIEN.

1331 BE—THEAZLNHEN

NHE—ATTENSONEN, BIREETHNKFEZAEL K. FREEFMWEaL_settings.screen_width F, ERBEEFHFLHE T —EHILE, BELEN
SPENBIRE. BT AL, BT RE SR NSRS 8 9 57 5 56 B 22 S BN T BE I P % «

available space x = ai settings.screen width - (2 * alien width)

RIVEFEAESNENZ B — w6, BAEARE. Hit, BR—MEATRRACPFEEAEAEERFERSG: —NREATRESNEN, A—NREASMEANGLR
FHXI. AEATAENSDONIEN, BRATKEAT R ASE A SEERPf

number_aliens x = available space x / (2 * alien width)

AR AE QISR NBERH X LA K

R AARERE, ERFPITHHERN, —FFREERHEARXRIERK, MTUXREZSTEF, EEFRRSHETUN. WEREEMENERLT, BR
RBiH L BRI EARSEARD . KA R S5 LB BB LIR B E A

1332 RIRZTHEAN
REE—ATHEN, B 5TEalien invasionpy P I — M E Raliens MZEHRA, ATHMEMIEN, BiEFgme finctions.pyh I SMNE N BB $L:

alien_invasion.py

import pygame

from pygame.sprite import Group
from settings import Settings
from ship import Ship

import game functions as gf

def run game() :
—--snip--
# QUMM AT ERAN— MR AGAL
ship = ship(ai settings, screen)
bullets = Group()
(1) aliens = Group()

# BIESNE AR

[2] gf.create fleet(ai_settings, screen, aliens)

# JTHGH R ETEER
while True:
--snip—
(3] gf.update_screen(ai_settings, screen, ship, aliens, bullets)

run_game ()

BT HATA FfEalien_invasion.py B GI#SMEN, FMEREZXANFHFARLien Ko

QT — M EmAE, ATHEEFTANSEN. TR, AAMEKRESHERcreate_fleet () (A , HHai_settings . WRscreen MEGHMaliens HEs
B. BRE, BEXtupdate screen () WA, BB EARE (1) .

BAEFE BB update screen() :

game_functions.py

def update screen(ai settings, screen, ship, aliens, bullets):
—--snip--
ship.blitme ()
aliens.draw (screen)

# ARSI L i R AT
pygame.display.flip ()

WogmAERdraw () B, PyeameBZLHIRANENTE, LHERTRN B Erect RE. #IXE, aliens.draw(screen) EFR LLHIRATHEMIEAN.
13.33 GIZSE AR

DERT LRSI BB T . THREF EHicreate fleet () , BATHEBRIEgMe finctons.pyfIKE. BATEFESFAALien 2, FHILSWAFE X game functions.pyFF k¥ AH BL
Himport &H):

game_functions.py

—-snip--

from bullet import Bullet
from alien import Alien
—--snip-—

def create fleet(ai settings, screen, aliens):
wn g HEBL R\ B
# GR—AMEAN, FHE—TARAZ OB
# SMENRBERSNE NS

(1] alien = Alien(ai_settings, screen)
(2] alien width = alien.rect.width
(3] available space x = ai_settings.screen width - 2 * alien width
(4] number_aliens x = int(available space x / (2 * alien width))
# GIEE—ATSEA
(5] for alien number in range (number aliens_x):

# AR AN A L AT

alien = Alien(ai_settings, screen)




alien.x = alien width + 2 * alien width * alien number
alien.rect.x = alien.x
aliens.add (alien)

R RMERE AN G HHESEN, ROVFEMESENNTENEE, FRERITIHER, RIEWE—SHEN (RO o ZMMEATRINENFHIRG,
HUEEHBEMAERHaliens Fo £OL, RIIMSIEANIrect BHFKBSIEARE, HFHXMEFHERalien_width P, UEREV A EErect . O, RATT
HARATRESEANRKTEE, UERHBFTENSDNMHEN.

AU THEAARNIE, XERE—KARRMEATint O RB/RTEBIRKIEABEAER () , HARMNAFEEMEARER 4, MHERrange () BHFE
—MEH. B¥int O BANEEAER, HETRTEHE XRAEES, HARMNTESTHSH - [KAER, BAFESTHSEAZEL TR .

ETR, ROMET —MER, CAEHIZWRIIEAL (LO)  EXMERRK TS, RIGE—DFHSEN, BBy BRI LT (RO - HE
SPEABEGHE—MIBARMTEE. BTFR, RIVESABARERU2, BASMIEANLSTEROZEN (RPEEAGUNEAKE) , BRLTFESHEAELHTHME. &
G, RITBEEANFARMSIEANGRMEFiHaliens P

WRARIAEBITRANWER, KEBFE—THEN, WEI3-35R.

_

O

E13-3 HF—1THEAN

RATSNE NAERR B LRI T 230, XSEBR ERFIFACH), FARNMBILSEARELE, MEFRRUEZEMMETE, REELEDL, DKE. RBEHPER (KEAR
&), MLLTRETH, XMBIHHTREGB. RIS ARARXEES), ERFEE NS EERE SR N L OB 5 R b -

ER BEREERNEERE, ERHRET, FTEANNOMERREHEARR.
1334 HEHcreate fleet()
HERAEIE THEANEE, BN Zikcreate fleet () RIFEM, BETREIEANITHEERTR, RINHEMEE - TEXNMEH. THRcreate fleet () MANHE

#, get_number_aliens_x() flcreate_alien() :

game_functions.py

@ def get number_aliens x(ai_settings, alien width):
PR RN E SR
available space x = ai settings.screen width - 2 * alien width
number_aliens x = int(available space x / (2 * alien width))
return number aliens x

def create alien(ai settings, screen, aliens, alien number):
o A5 IR A S 2 A
alien = Alien(ai_settings, screen)
(2] alien width = alien.rect.width
alien.x = alien width + 2 * alien width * alien number
alien.rect.x = alien.x
aliens.add(alien)

def create fleet(ai settings, screen, aliens):
R R ABEN T
# BIR—MAEN, HFHEEITANS O MEN
alien = Alien(ai_settings, screen)
(3] number_aliens x = get number_aliens x(ai_settings, alien.rect.width)

# BIRE TSR
for alien number in range (number aliens x):
(4] create alien(ai settings, screen, aliens, alien number)

Elﬁgetinumberialiensix() E‘Jﬁﬁ%ﬁﬂ%ﬁcreateifleet() , HRMEMES (L) . Elﬁcreateialien() E‘J'ﬁﬂm%ﬁiﬂ%ﬁcreateifleet() , HRMEME
%, REGHARGIERAERNKRBOIEARE (D) . EOL, BITKIHETHAKPERMAREE SN get number_aliens_x () KM, HMEKRT 3
Flalien_width MIRF34T, BEAIERX R Ecreate_alien () FAEM. £, BRAiIFHAcreate_alien() . ETXHNEN, FMFTEMEIRERIEANEES
B

13.3.5 #HnsT

BAESENE, RENHRETRNL DT, IHENUE—TIEANNBERELMB KRS AHETFRRATE, BRIOZETETHEEZR: $RERERESTHEA
W LB GFEARED « WHREURBYISNEAR S WRKERS GLEARERREE)

available space y = ai_settings.screen height - 3 * alien height - ship height



KRN BT B — R A XK, AEIEE H A RSB RI E].

BT IMERH—EMEFAKR, HELRENEAREE. ATHETEANTEH, RIETHAEESARUSIEANSERFEE (R, WRXERTERS, RIS MR
BERBL, 4kTURIRIBE IR RS ENED .

number rows = available height y / (2 * alien height)

HIEM AN TR, ETERIT IR —1T/NE ARIRED:

game_functions.py

@ def get number rows(ai_settings, ship height, alien height):
R S FAEA
(2] available space y = (ai_settings.screen height -
(3 * alien height) - ship height)
number rows = int(available space y / (2 * alien height))
return number_ rows

def create alien(ai settings, screen, aliens, alien number, row number) :
—-snip--
alien.x = alien width + 2 * alien width * alien number
alien.rect.x = alien.x
3] alien.rect.y = alien.rect.height + 2 * alien.rect.height * row number
aliens.add(alien)

def create fleet(ai settings, screen, ship, aliens):
—--snip--
number aliens x = get number aliens x(ai_settings, alien.rect.width)
number_rows = get number_ rows (ai_settings, ship.rect.height,
alien.rect.height)

# QISR AT
for row number in range (number_ rows) :
for alien number in range (number_aliens_x):
create alien(ai settings, screen, aliens, alien number,
row_number)

HNHERFEABENEPITHEN, BAIEESget _number_rows () PEHM T HiHE T Havailable space_y Mnumber_rows FIAR (A@) , AR
Hget_number_aliens_x() #Ml. HHEAXNBFESHERRT, IHETHRBIEMAT, UEBHTAELIOFRIEN (D) . XEFEATint (), FEARNAELRE
TEEKSNENT.

AURLIT, ROVEAEMREE RRBEH: —MMEBEFRM—AREER (L) . HPKABETRURE—TIEN, TSR NTHBIEWRIKIENTH. Pythonts &
ERIT AR BATINEANNRTE, ERERY Anunber_rows .

HNIRERH, BIORE T —ANFfor /B3, HERTEERTIITHONRG. (EXZHCCERERS, FHADRMBEFERRES, #HESHMRB. ) RAITHE
Flcreate_alien() B, &7 —ARRFITENES, KETHMBRERKR THRE.

create_alien() KEXFBE-MHTHEMITSNES. fEcreate_alien() H, RIVBEBSEARy 27 (R@) , HEFTHEALTHEHEIEAFRHZAKX
o MPSENTHY BIFHZSNEANRERIFMG, ERRIMESEARERL, BRUTS. FTHRTSR0, BRE-THEEMCENRE, THAARTERFRKKE T B
H.

fEcreate_fleet () MEXH, EFMT —MHTFFilship MREES, EiktEalen nvasionpy P fcreate fleet () B, HEMAELSship:

alien_invasion.py

# AU E AR

gf.create fleet(ai_settings, screen, ship, aliens)

WRIFBAEBATREANWER, BEB-BSEN, WEI13-4FR.

|



134 BHIEABRAGT
T4, RIVKLSNEABSIRER!
HFR A
B1EE: R—REERR, HERFLER-RAEFHIINEE.
B2EEAMNEE . AUEERNAMEER, WHAMBERE. ABAEHE, "R THXREREREIS-

from random import randint
random number = randint (-10,10)

ERARFGIRE —AN-10R10Z A BENLEE S . 7E 058RS 13- 1T 4R S MARF b, FEVULIAREHER N E.

13.4 ikSFEANEBED)

THERILSPEANBERR L ABE), BIARFUZETB MBS, BRHERKTAES. RIEAEMBEIIFTARSIEN, BEFRFIEAMBHEEK, ASEAELET
M, BUESNE AR FRRN . TR EANMAREE.

1341 HABIHNIEAN
NBHMSEN, BATE M atienpyt 175 update () » AXMIEABTHEMIEARERE. 8%, Fn—MEHISSENERERRE:

settings.py

def _ init (self):
—-snip--
# SAEABE

self.alien speed factor = 1

RIE, HRAXANREREHupdate () -

alien.py

def update (self):
"""rl"—‘]EﬁfdJ&l‘E)\"""
self.x += self.ai settings.alien speed factor
self.rect.x = self.x

oe

BREHIENLER, HHEREES), BB Nalien speed factor M. BAVEHEMself. x BESMIEANERLE, IANBETESDMUE (L . K&
Ji, BAMERselt. x MEREFHIEArect KMNE (LD .

fEEwhile EHFEEATEHR CHMTHRET %, BREEFEHESMIEANNLE:

alien_invasion.py

# JRURMERR LA
while True:
gf.check events(ai_settings, screen, ship, bullets)
ship.update ()
gf.update bullets (bullets)
gf.update_aliens(aliens)
gf.update screen(ai_settings, screen, ship, aliens, bullets)

BAEEF FHEEENSEANNME, FHAMGERERGA THEII THEN.
B, TEXfgame functions.py R BEINF i #lupdate aliens () :

game_functions.py

def update aliens(aliens):
TSN AR BT SR ARG E

aliens.update ()

BT Gilaliens WA Hupdate () , ¥ EHIGAMMENBA Fikupdate () « MEFRAEBFRMNER, SFIEABALY, FRIEFRRADEN K.
1342 QIBRFIBABII T HKRE

FHRGRIEARBFRADSER T BRABHNRE. LI RRMAENT:

settings.py

# SAEABE

self.alien speed factor = 1

self.fleet drop speed = 10

# fleet directionN1FmmAE#, N-1RREEH
self.fleet direction = 1

B Bfleet_drop_speed #HE T HIEANEEIFRUEN, SFEABRTEINEE. KX MEESKPFEESTFRAFLRE, XHRHAT LA HEXHMELT .
BxPlfleet direction WE, ATLLHHBRENIAM, W lefc B right' , ERXHERLARTit-c1if BARMESIEABNBIHITE. ETREHARKIT



i, BAVEAEIRN-REREAN, FESPEABBRTT ARNEXF ML mTHR. 5355 BT RABINTEYRENNE AR 247, TR LB TZRDEN 2 A
AFR, ERABTFRERTHESHE,

1343 KHESIEANRTEITRELEZ
ERERE —AHERRERTEHEARE T FELL, EFSupdate ) , VILGAMSMNEAIIBERL Y BB 5):

alien.py

def check edges (self):
" RSNENBLT AL, BURE True" "

screen_rect = self.screen.get rect()

[1] if self.rect.right >= screen rect.right:
return True
2} elif self.rect.left <= 0:

return True

def update (self):
REE P e 2 P
(3] self.x += (self.ai settings.alien speed factor *
self.ai settings.fleet direction)
self.rect.x = self.x

BATAISHEMS BN F Fiicheck_edges () ,» BEERBMTHREUEHAL%. MRSIEAMrect Mright BHERTFRETHFHRrect Mright B, BMULHS
BN TR#ELLEZ (@) . MRESIEAKrect Hleft BEATRETO0, RUEMSEALTFRELLEZ (XD .

BAMER T Fikupdate () » %@@E&E%%E)\ﬁgﬂfleetidirection RN, LA EANRERRAERE. ﬁﬂ%fleetidirection A, BUKANE N AT x LRI
Kalien speed factor, MMHIEANRAE; WRfleet direction A-1, BMIENLAEI x F5FEalien speed factor, NMMKIEANRER.

1344 FTBIIENBHFSEBIT R

BHBRANBIERBEOLE, FERERIBEATE, HRENNEI . BIITENgame finctions.pyfl EREH, HARMNEEXERERTRIEARRT EUERAL
%. Ak, BAIRSEScheck fleet edges() Mchange fleet direction() , FHXfupdate aliens () FITBH:

game_functions.py

def check fleet edges(ai settings, aliens):
" A BBk I S SRR R
(1) for alien in aliens.sprites():
if alien.check edges():
change fleet direction(ai_settings, aliens)
break

def change fleet direction(ai_settings, aliens):
"OERSAENTE, e E
for alien in aliens.sprites():
2] alien.rect.y += ai settings.fleet drop speed
ai_settings.fleet direction *= -1

def update aliens(ai settings, aliens):
RAEREHIMNENCLT FRRLL, FFEHERINENRLE

(3] check_fleet edges(ai settings, aliens)
aliens.update ()

fEcheck_fleet_edges () H, RATEHIEANRE, HAHFHENMEANAAcheck_edges () (@) . MFcheck _edges () BETrue , RATHLHIEAR KIS E AL
FREL%, TERIEANBNG A, FHEEAMNEHchange fleet direction() JFBHMEH. fEchange fleet direction() H, RATVEFFAEIEN, K&
EANT#fleet drop speed WEMNE (L) ; AR5, Kfleet direction MEBBCAHLES-1HFRM.

BAMER T fflupdate aliens () , FEHFEITHAcheck fleet edges () RBMEREEINEAMLTRENL%. YE, Fflupdate aliens () BERE
Zai_settings, BWBRATAHENIEET Sai_settings HMIES:

alien_invasion.py

# JRURMERR AR
while True:
gf.check events(ai_settings, screen, ship, bullets)
ship.update ()
gf.update bullets (bullets)
gf.update aliens(ai_settings, aliens)
gf.update screen(ai_settings, screen, ship, aliens, bullets)

WRIFBAEBATRANIER, SFEABRERR EREB, FERERFLZERTES . AETUTHEFRIEN, RELTAHSIENESI N, SHGET AR
HFR—R
133/ . FREEHER, HFel@—RFBEFHIORE. BXEMHETE, BEIERERREHA.
BAERAT - BEOATRES 13-3MHM S KRB, F8—THHERERRRRE, FRI XA —THEE, FITHETE.

13.5 SRMEAN

RATGIRT WS BN, EFHEhsEAN, BFIIEN, FRARNEKGRERE. EHREES, MEEHRWR IRESE K. EibFHEBEEIEN, &
¥ fHsprite. groupcollide () BN gmLH ¥ BR R 2 ) F Rl o

1351 RWUFRE5SENNRE
THGHIEAR, BOED EME, UERERAERSNENLEEE. Ak, BATREEN T # KA E /G LSl .

Jitksprite.groupcollide () HEMTHiMrect MEMIENKIrect HATHE, HRE—-ANFH, HPEERETRENTHRMSIEN, ERXNFHE, SORELE—
BT, THEMREHEMEETRSEAN GE4ELILSRAN, HARRXANFIO .

E@ﬁupdateibullets() T T A ARAD SR A A G



game_functions.py

def update bullets(aliens, bullets):
"UUELHTRALE, MR RE TR
—-snip--
# MERTHFHERTIHEAN
# WRRXEE, AR TSN E A

collisions = pygame.sprite.groupcollide (bullets, aliens, True, True)

P HXATRIDEHRAbullets PREBFH, BEH%Haliens PREMIEAN. BLF FHMSEANNrect ERMN, groupcollide () MIEEREKFHPFM—
ME-EX. FALSTrue GiFPygameMIBR R AR THMINEN. (ERMESFITIRFITORKRETH —HREHHFRENMEN, THE-MiIRESRE
AFalse, FLBE-AMRESNTrue . RFEFETFRSBEAHEE, EHANTFREHLEH HIHERETREHRE. )

BATAAupdate bullets () A, 18T EBaliens :

alien_invasion.py

# JFIGI R ETEER
while True:
gf.check events(ai_settings, screen, ship, bullets)
ship.update ()
gf.update_bullets(aliens, bullets)
gf.update aliens(ai_settings, aliens)
gf.update screen(ai_ settings, screen, ship, aliens, bullets)

WRRIA BAT XA R, Bl RIS RN K. mB13-5FR, HhAE 8ot B AgEE.

rIlEMEHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

:'a

E135 WUHRIMEANT
13.52 RANKBIEZ K73

AT BATX AR AT DA RS ke, (EH LI RRE R HH0 T IAEKR EBIRBL. flin, ERRARBET LI EARAATHEY, TFERRKI SRR
EHISE B AL

WA LT RERS, WMB BRI R LR B, DMEEETHRRE . B, oTLAGNRR IR REER RSN EASE, A LIRS TR, DU RO 7E B R0 7] 9
REKETH.

PRRXA PR, RERMI—TERRYRTFRIORT, EREGPIENGRRER, WEIB3-6fR. HEREbullet width HEH00, BEEKRFTEIEANBHRZES
‘B%!

RANX P B TR BRI R, BT RER TR TR ERBE AW EBEKIE. GERIRAE, HETHEEREER. )
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E13-6 BAEKMTFRILERHELFENRERES S
1353 HEmFHSNENEE
BAWRM—AEERERIEAETER, —MIEABBHRE, XSHA—BIEA.

BESMBABHEBERENER—BIEN, BATERERAaliens REAT. MBNE, BiAHcreate fleet () « M update bullets () FHITXMHE, K
FHEBNERRAE X BT R

game_functions.py

def update bullets(ai settings, screen, ship, aliens, bullets):
—-snip——
# MERTHFHERTHEAN
# WRR, AMERARR T SR A

collisions = pygame.sprite.groupcollide (bullets, aliens, True, True)

[1] if len(aliens) == 0:
# BIERBA KT HIFHE—BSEAN
bullets.empty ()
create fleet (ai_settings, screen, ship, aliens)

HEOL, BIMESHaliens BERT. MRR, REATEenpty () MBRMATRTRFTARER, NMERRE KA TH. BIBERM T create_fleet () , BHIKIES
FLER—BISEN.

WAE, update bullets() MEXBEHIMIFSai settings « screen Mship, FILFAIFTEE Fralen invasionpyH Sfupdate bullets () MM

alien_invasion.py

# JRURMERR AR

while True:
gf.check events(ai_settings, screen, ship, bullets)
ship.update ()
gf.update bullets(ai settings, screen, ship, aliens, bullets)
gf.update aliens(ai_settings, aliens)
gf.update screen(ai settings, screen, ship, aliens, bullets)

BUE, MATAEABEERTSE, #3502 — s E AR
1354 BETRMOEE

IR RIE SR XN P A RSN BN, WRERILT AR AR, XRFENERRER S, PyameTmEMBTIEEL T NIRETHEE, T Esettings.py
l:Fbullet_speed_factor B, Blin, nFKXAME K3, FRERRE LR EFTHREES A4

settings.py

# THEHE
self.bullet speed factor = 3
self.bullet width = 3
—-snip——

X E MR EENRTRORGEE, HREESHRER.
13.5.5 Etjupdate bullets()
THXREMupdate bullets () , FHAHERIFAZES. RAVGELEFHMIE NN KRG —ADNBSLH R

game_functions.py

def update bullets(ai_settings, screen, ship, aliens, bullets):
—-snip-—




# BB TR TR
for bullet in bullets.copy() :
if bullet.rect.bottom <= 0:
bullets.remove (bullet)

check bullet alien collisions(ai_settings, screen, ship, aliens, bullets)

def check bullet alien collisions(ai_settings, screen, ship, aliens, bullets):
o LT S AT R R
# MR R A Rl B F RS A

collisions = pygame.sprite.groupcollide (bullets, aliens, True, True)

if len(aliens) == 0:
# MERBLA A FH, JHeR— AR AR
bullets.empty ()
create fleet(ai settings, screen, ship, aliens)

BATBIRT — A HEH——check bullet alien collisions() , LMGW-FHAMSENZ MR, DRIEEHINE NEBE KT 50 REUHE R R M. X585
Tupdate_bullets () K&, HiTHEENFRITE.

HFR—R

13-5 98k QU — MR, FERRESNE - MK EABIHKAG. b PIRMEFRETCR, BACPA BRI, FiXARRONE € KEZETE. WRA
BERREME GORBRIMET) , BMikERER. F3AOIMERBIRERKEFRFERTE KRG, MR R

13.6 SRR

WRGERAR N, WRIEA A @RMPRRIET 5 ? WRIUR B A R KT 7] o BRESN B AR T1%, HASEANEEIT WM, W #S. SRR, RILE
PR T AT BEB R A A B WA EG  TE SN B AR B R R, UM B S KA T MR, WERIESS R

13.6.1 352 AR 6 A Ak
RATYE SRS E AR A2 I RORERE, UUE SN E A L AR R RATAE SR A B AR, TRATFE S %15 51 B LB I 3L BRI 412 A0 A 22 18] A «

game_functions.py

def update aliens(ai_settings, ship, aliens):
Wi

WEREHINENBIE RN
REEHHESNENGCLE

check fleet edges(ai_settings, aliens)
aliens.update ()

# KRS E N A 1] B R
(1) if pygame.sprite.spritecollideany (ship, aliens):
print ("Ship hit!!!")

Jithspritecollideany () #EFMAES: —MERM—AMHA. CREMRARTHRRSHRRETHE, FERISHEREE TR GRS LBH&HHE. EXE,
BlEH%Aaliens , HFERECKRIME-NECMELE TRERNSIEAN.

MR RHKERMSE, spritecollideany () ¥iEEINone , Ft@Hit REBRALSIAT. MERI T ECMEKERBHSIEN, EREEXANEN, Fiti REREH
17: $TEP“Ship hit!!?” (@) . CHIEAEBI N, FERTHESRE: FEWNRKTHHESEAMTH, ILOHEFHES, URGE—HHNIEN. REERIXEE
FHARALET, FEREANSENT R TR EIAT. MARERX— &, RERHN TSRS —FKprint B4, )

BIE, BAIFERship fF#%update aliens () ¢

alien_invasion.py

# FRURER E AR

while True:
gf.check events(ai settings, screen, ship, bullets)
ship.update ()
gf.update bullets(ai_settings, screen, ship, aliens, bullets)
gf.update aliens(ai_settings, ship, aliens)
gf.update_screen(ai_settings, screen, ship, aliens, bullets)

PUEWRIRBAT AR, WG LH SR NS R, 205 & 1 &R B R Ship hit!!!” SRR ITIIAER, & alien_drop_speed WENBKKIME, W508(100, XHESPEN
e PR B O

13.6.2 Wi RISk B A A Al

PAEREMEINENE CHEERER, ZMEH 4. ROFERship EOIFOIR—DHNship LH, TRESRERFRIZTHE BRIDR PR T 20K BREELIHER
BHEBTES -

THRE S — M THREHERA T E BRHE——Gamestats , IHFRIHREAHgame stats.py:

game_stats.py

class GameStats () :

T BRERE R A

def _ init (self, ai settings):
" nu%]]jﬁ%%“d—%,@uv wn
self.ai_settings = ai_settings
[1] self.reset_stats()

def reset stats(self):
"I AR BRI AT B R FT B A A A B
self.ships left = self.ai settings.ship limit

FEIXMBRBITHIE, BRAIRAGE - Gamestats Lhl, EELMEFFFHEFWRA, FTEEE -LAIHEE. Ak, BAEFEreset_stats () FHHALRBALIHER,



WARE  init () FEBMBKEN. RIE  init O HERXATE, SHEARcanestats LHFKZEMBERLEATEE (MO , ANERRKIFHITIEE
H‘f’@ﬁﬁiﬁﬁﬁresetistats () o

L RAE A E R ———ships_left , HEEMRBITHEEAHZL. —TFHIRAA K CHEF M Esettings.pyIship limit H:

settings.py

# AR
self.ship speed factor = 1.5
self.ship limit = 3

BAVEF Mfalien invasionpyfiefsef, LABIE —AGameStats JHl:

alien_invasion.py

—-snip-—
from settings import Settings

O from game_stats import GameStats
—-snip--

def run game():
—-snip--
pygame.display.set_caption("Alien Invasion")

# Bl —ANH TR IR A THE B s
[2] stats = GameStats(ai_settings)
——snip-—
# JRURMER AR
while True:
——snip——

gf.update_bullets(ai_settings, screen, ship, aliens, bullets)
(3] gf.update aliens(ai_settings, stats, screen, ship, aliens, bullets)
—-snip--

BATSANT FiZGamestats (@) , BIBRT —A %L HNstats WEH (L) , BiffHupdate aliens () HHEMT ELSstats « screen Mship (NO) . EHIEAN
RO, BATKER XSS RRERREEZ08 O, UREIE—BEHNIEAN.

A EAEBI M, RAIVERTHOEEOR], R —FHEN, IR OHEFRESRRRR TR (RIVERLRE S — BN E, ikmRENEAFHRERRR
TR, FREFCESIEAR .

TR LB L) R R RSB B Bship_hit () H:

game_functions.py

import sys
@® from time import sleep

import pygame
—-snip--

def ship hit(ai settings, stats, screen, ship, aliens, bullets):

RS BB G
# ¥ ships_leftikl
2} stats.ships left -= 1

# RSB NFIRMT HEIR
(3] aliens.empty ()
bullets.empty ()

# QUER—BEHHSNREN, FH MBI RE R 3 e Sk
(4] create fleet(ai settings, screen, ship, aliens)
ship.center_ship()

#
(5] sleep(0.5)

O def update aliens(ai settings, stats, screen, ship, aliens, bullets):
——-snip——
L LYY 1%
if pygame.sprite.spritecollideany (ship, aliens):
ship hit(ai settings, stats, screen, ship, aliens, bullets)

BATE MBI R time FRANT B¥isleep () , UMEFABERILERER (MO . FHEHship hit () £ CHEIPENEBIRERIIR . EXANRBEATE, B2 TH MK
W1 (@) , RETHwmMaliens fMbullets (WO .

BTk, RINGIBE—FHASEN, B EES (W) , MEKEShip BFBEMGEcenter ship () « BE, BRINIEHFELEE (BEREBRERIFRE &%,
R MERL CEESRT (WO . FREKEEREIEEL, ImREBEIIENER T WM. Bfislcep () PUTRE)E, KEEPITERBupdate screen() , KHMI
BEABLH B FREL.

BATEEH Tupdate aliens () FIEN, FHAEHSstats . screen fbullets (WO , ILEREBEFEAship hit () FERIXEE,
THRZH H¥Ecenter ship () , HREEGIMFship.pyIRE:

ship.py

def center_ ship(self):
" nuiix%ﬂ:_};%kgqg nwin

self.center = self.screen rect.centerx

FAERAEE S, BATE R center WEFF RO Mx 445, Tfﬁﬁ%ﬁ‘%iﬁﬁﬁﬁscreenirect R

HER RIMRABF RS M, ERNERETHE, RIMAWET DML, HFEZOURRERNERED. fiHE8ships left ikRATME M
REM5E.

WBTXAMER, FRISEN, HFib—AS BRSO WREEE, BHRA—BERS RN, TR R R R .



13.6.3 HHEBANBER BRI
WRASENBEFRES, RITEGHEINENER OIS, EHIN— NPT IES KR, HHH A& Aupdate_aliens () :

game_functions.py

def check aliens bottom(ai settings, stats, screen, ship, aliens, bullets):

"R R EHSNENBIE T BRRRG

screen rect = screen.get rect ()

for alien in aliens.sprites():

o if alien.rect.bottom >= screen rect.bottom:

# BCAE R AT AR
ship hit(ai settings, stats, screen, ship, aliens, bullets)
break

def update aliens(ai settings, stats, screen, ship, aliens, bullets):
—-snip——
# WEREHINENBIERRIER

[2] check aliens bottom(ai_settings, stats, screen, ship, aliens, bullets)

@ﬁcheckialiensibottom() BMERGHEIIENIAT RERN. BEARERNE, SMEAMBErect .bottom MEKTFHRETRENBMrect . bottom F{E (W
O . WEBHSEANBERFER, BAMAMship_hit O 3 RERWB—ASEANBERRERS, REFREHMSIEN, FHRBRAIIERAship_hit () JFRHEER.

BRAMVEEFHFASBRNOCLBH RN REH I EAR KM REMBEFAAcheck _aliens bottom() (@) . IIE, §LHIENEB CARBIEFRIRIKR, LA —
RIS EN.

13.6.4 HRER

REXMEREERETET, BEKEHBILER, RRships_left AHIZRBEMIFHL. FHTEGameStats PHFRM—MENFEH B gane_active , LMEETTKI
TG B SR SRR

game_stats.py

def _ init (self, settings):
—-snip——
# WERRAIR B b T iESRA

self.game active = True

PIEFEship_hit () THEMRED, ERFKK A TERKgane_active WHNFalse :

game_functions.py

def ship hit(ai settings, stats, screen, ship, aliens, bullets):
BRRLCIVAS TV £ R
if stats.ships left > 0:
# ¥ships leftikl
stats.ships left -= 1
--snip--
#EE—2)L
sleep(0.5)

else:
stats.game active = False

ship_hit () FIREMARDERE. RIVEREROFTERERBERT -1t BORS, XFif BOREREREELTE — M W MRRIXEE, REOBR-HHSIEN, &
F—2)L, BEEETHT. WRKERE WMT, Bfgane_active BB NFalse .

13.7 T 5E BLIB AT I AR A6 06 L 3 4
FEalin_invasionpyFt, BRI AR HITBLE AL TR FAVBLEAT, WL DA AR AL T V8 BRI A 1B 17

alien_invasion.py

# FREEUREEER
while True:
gf.check events(ai_settings, screen, ship, bullets)

if stats.game active:
ship.update ()
gf.update bullets(ai_settings, screen, ship, aliens, bullets)
gf.update_aliens(ai_settings, stats, screen, ship, aliens, bullets)

gf.update screen(ai_settings, screen, ship, aliens, bullets)

EEB/HI P, EEMERTHTFERAcheck events () , EMEMRATIESPRAESN UL, fla, BOFEMERTRLEE T QR LLE Mk, A HKMAE D Ii%H.
BAEFEAW B FR, UWEASHIFR TG HIRE S ESRE. MR NERRLETEIREN A FER/A, FARERLETIEEREH, RIOAHER
W TR IILE .
BLE, PRIBITIXAHERES, THE AR EILERS.

FF R R

13-6 R R : ENTRGET3-5STRERINREF, BERKELOREERES . EREERNRBBIE=KE, SHRFER.
13.8 /Mg
ERTER, FEIT: WAERRTFHRENKEHRANTE, WeIgE—FHAEN; NAEHAREFRFRIBTENE, CRTAASNTEN FEupdate () BT KEM LR

T R R LB ST, DRI A, WA SNENBIR SRR S 0 TR AN e BT A S BRSO R TR R R BRER AR B,
AR fgame_active RABWHRRTLERT .



FEHXANTEMRKBE RS, BROITEHRIN— APy, EKRRBIFEHR, URFERERERT. SAMKXHER-HSENG, RIOTEMEIRWERKTE, FHM—ME
DERG, BB MRRAATTE KR!

ERES, RIVBLERIER SPEANRY KITFR. RITEBM—APlaylidl, FITHRIERZE R U RAERREREER IR BRITERBBOXMER, EHER
FEFRBAMRATR, FLA ML) RA. WRAEE, REEELBZHMIN, RIS E MEHUR 5 R R TN KA B UL & 8 on 8 2 3% -

14.1 #INPlayiZ 4l
AT, RAVEEI—Phyldl, SEWRITEN I, FEMREREEREI, LFX ST ETR.
S, AMWRAEFIRIE falien invasionpyl BIFIAT . FEALIR—FF R TAERRE, FRRIR APy AR TF R, Uk, 7Egame stats.py A 0T AOD:

game_stats.py

def _ init (self, ai settings):
nn u%ﬂjﬁ%%‘ﬁ_% :E» non
self.ai settings = ai_settings
self.reset_stats()

# AR TR T ARG SR

self.game active = False

def reset_stats(self):
—-snip--

BAEWR— IR T IE 3RS, SROTBPaylR4E, TR A A EH% .
14.1.1 fI#Button ¥

B T Pygame® A W BRI AT, BATGE—Button K, ATURWHERLOERL . FRAT AR R P X LR REREMZM. THRAButton KRE S,
TRHX AN RARAE A S button. py:

button.py

import pygame.font
class Button() :

[1] def init (self, ai settings, screen, msg):
g B R
self.screen = screen
self.screen rect = screen.get_rect ()

# WEEH KR T AR

(2] self.width, self.height = 200, 50
self.button color = (0, 255, 0)
self.text color = (255, 255, 255)

(3] self.font = pygame.font.SysFont (None, 48)

# QI rect R, FEHEH
(4] self.rect = pygame.Rect (0, 0, self.width, self.height)
self.rect.center = self.screen rect.center

# RS R B AR K




(5) self.prep msg (msg)

B, RIISATEHpygame. font , BikPyoamchb W XU ABERBIFR L. Jik__init__ () HZSHself, WHai_settings Mscreen, Blmsg, Himsg R
BEZAPERHE (RQ) . RINFEZAWRT (D) , REETEEbutton color ikEMilrect WRAREE, HBETREtext color iLXFNAR.

7 (RO &, BAVREMEAM 2 FERERIA. LSNone ikPygame EHEBRINEME, 48 WET XAMNFE . AiLEMAERELES, BRINOME-NRAEANrect X
2 (1@ , H¥Hcenter BHBEAFE K center B

PygameiBit ¥ R E LR R R IE PN B BR LB AR . O, BATEHAprep msg () RAEIXFEIES.
prep_msg () KRBT

button.py

def prep msg(self, msg):
"R msgERAEMR, I ERER EER

(1) self.msg_image = self.font.render (msg, True, self.text color,
self.button color)
(2] self.msg_image rect = self.msg_image.get_ rect()

self.msg_image rect.center = self.rect.center

Ji¥fprep msg () XL Sself URBEBEBRANBBRHILA (nsg) . AHfont. render () ¥HFMEnsg PRI AFE B ANER, RERZEGEMENsg inage 1 (W
@) . J¥Efont.render () BER—AMI/RES, EESWEFBERRARBEEE (RESIESCRNLEZETR) . KRTHHANESHHRCAGEMNERE. RINBH
TRAEKThEE, FRXANERERENANEE (WREREREYRE, Pyganek UERYE R RERCE) .

O, BATECABRGERA LER: RFEXRBGERE—Nrect , HF¥Hcenter BHBREN MM center Bk,

B, ﬁﬂ’]ﬁﬂ%jﬂidrawibutton() , SR TR R R B RERE L

button.py

def draw_button (self):
# = FHBEER R, BRkck
self.screen.fill (self.button color, self.rect)
self.screen.blit (self.msg_image, self.msg_image_ rect)

BT screen. £i11 () REHMRFEAME, HiHscreen.blit () , FAEHE—EREGURSZEREGHAXBE N rect R, NMERRE LLHXEABR. &
M, Button HKERIELTT.

14.1.2 fER%#E Rz
BRI ARt ton FRBE—APaytktll. %F REE— A Playlitll, RAEEEEalien invasionpy P RIR'E, WTHR:

alien_invasion.py

—-snip--

from game stats import GameStats
from button import Button
—--snip-—

def run game():
—-snip--
pygame.display.set_caption("Alien Invasion")

# BIEPlayikil
[1] play button = Button(ai_settings, screen, "Play")
—-snip--

# JFIGH R ETEER
while True:
—-snip-—
2] gf.update_screen(ai_settings, screen, stats, ship, aliens, bullets,
play button)

run_game ()

BATEAButton 2, HABE—NEHNplay button MEH (@A) , REHMKplay button Ei#update screen() , LMERBEREEFNEREZE (LA .
TR, B¥lupdate_screen() , LMEFEHMRATIEFESNIRSR ERPlayikH -

game_functions.py

def update screen(ai_settings, screen, stats, ship, aliens, bullets,
play button) :
"R ERER, RSB

—-snip-—

# WMRWFRLT IEEIHRE, e playiii
if not stats.game active:
play button.draw button()

# ARSI LR i) BRI
pygame.display.flip ()

FAEPLy AL T HABSTA R TR L, RAIVELHHAMFTEWRTRE BB R, REMHRIFFRE. MRERIESTR MR, BERRFTRE I - Paylidd, W
B 14-157R



4

B 14-1 $ak kb T 4k % 3R A B 3L Playdic 4
14.1.3  FrihER
HTETTA B T Play R LI FFRA BT IR, T 7Egame. functions.py AR NN TARAD, DA 53 AR AR 36 10 BT 382«

game_functions.py

def check events(ai_settings, screen, stats, play button, ship, bullets):
" R R R R A
for event in pygame.event.get () :
if event.type = pygame.QUIT:
—--snip--
elif event.type == pygame.MOUSEBUTTONDOWN :
mouse _x, mouse_y = pygame.mouse.get_pos ()
check play button(stats, play button, mouse_x, mouse_y)

0@

def check play button(stats, play button, mouse x, mouse_y):
" EBT S Bl PLay Rl FF AR R
(4] if play button.rect.collidepoint (mouse x, mouse_y):
stats.game active = True

BAMEH T check_events () FIEX, EHFBEMTHSstats Mplay button . BATEEAstats RifEtrEgame active, Hffiflplay button REEHMEXLE
B T Playle 4l .

TRIR BT RN AMTT, Pyeame#BHg 2] —/MMOUSEBUTTONDOWN F4 (@) , (AFRATRABLLXAMWRAETH FH BAr B diPlayt i fE tHma Rz, ik, BATER
Tpygame.mouse.get pos() » BRE—AJH, HPETHRALRRIRKx fy 85 (L) . BATEXEEEBLE S check play button() (N , MXANH
Hffifcollidepoint () MERFAEMEREEPaylk i rect W (WA . WMERXFEN, BT K gane active WEANTrue , LWERHILIFLE!

Ealien_invasion.py ':F‘iﬁﬁqcheck_events O, BEEBFIFENLS

stats fﬂplay_button :

alien_invasion.py

# JFIGH R ETEER
while True:
gf.check events(ai_settings, screen, stats, play button, ship,
bullets)
—-snip--

FP, RBIKAB TR MR T o BOREKM, game_active MiNFalse , HEHERPhylkdl.
1414 EFEWHR

BT 405 BORHS R ALHE T Bek S — Yo i Py LTS 0L, TR AL BRI R 5 AR, R RS B B S SR SR 4% 1«

REGR B A Phy A M EEWR, FEEEAIEE. WRAGHAEAMTH, QR—BFEMEN, FLURESR, WTFHR:

game_functions.py

def check play button(ai_settings, screen, stats, play button, ship, aliens,
bullets, mouse x, mouse_y):
nFEBT S B Play i N FF IR BTR
if play button.rect.collidepoint (mouse x, mouse y):
# EEWFRAHER
o stats.reset_stats()
stats.game active = True

# HEIRAFIRMT IR
(2] aliens.empty ()
bullets.empty ()

# QUB—BHESEAN, JEETCME S
(3] create fleet(ai_settings, screen, ship, aliens)
ship.center_ship()




BATEH T check_play button() MEX, EHEEHUiai settings . stats . ship. aliens fbullets . ANEBEEWRBIARAE T BB E LR RIFH R
MRITLR, BERBEXENR.

O, BIMNEETHRATEL, AWFIRET =H WH. BETR, Bilkgane active WEANTrue (XFE, IANRBRBIITREER, WRHSFH) , BEHR
#Haliens fbullets (A@) , QE—BFH/IEN, K VRER (L) .

check events () MIE X TEMBR, WHcheck play button () KIAREDIR L.

game_functions.py

def check events(ai_settings, screen, stats, play button, ship, aliens,
bullets) :
G A AR
for event in pygame.event.get():
if event.type == pygame.QUIT:
—-snip——
elif event.type == pygame.MOUSEBUTTONDOWN :
mouse X, mouse_y = pygame.mouse.get_pos ()
(1] check play button(ai_settings, screen, stats, play button, ship,
aliens, bullets, mouse_x, mouse_y)

check events () MEXTEFSaliens , MEK EfE#ELAcheck play button() . ETFR, BAMEHR T HAcheck play button () KRS, KA EHLSEE
% (L) .

THEKREHalen invasionpyF i fcheck events () HMUED, Li#ESaliens EHBAE:

alien_invasion.py

# JRUaMERR EIE
while True:
gf.check events(ai_settings, screen, stats, play button, ship,
aliens, bullets)
——snip——

BUE, BUTLRAHPaylkdnt, XMERES ERBEE, iRXERS SRS DK !
14.1.5 Playiz Y1 B EEIRE

L, Pyl FE— A, MHRMEPay AT N, TR HERFTER XS, WRKARERMB. WRIFIBE, WRIEAR /N0 EE T Pyl R R AT AKX
B, WREEHTTIE!

RNBEEA B, ikl fEgane active AFalse WA FFh:

game_functions.py

def check play button(ai_settings, screen, stats, play button, ship, aliens,
bullets, mouse x, mouse_y):
"BLR it Play AL TR AR HTERR
(1} button_clicked = play_button.rect.collidepoint (mouse x, mouse_y)
(2] if button clicked and not stats.game active:
$EEWRAEE

—-snip——

FR&button_clicked HIfEATrue Bralse (R@) , UMK HEE T PhytZ4l B Wk 4l TIEESPRER, WRA BFFE (D) . FIURXFITH, WHHEH
o I Play L R FTTE B X I SR — VIR B ROARAE AR, o Play % 8 B R T A0 B X 3L 1% B A AR TS

14.1.6 BaEDOLIF
FALTER BT ENR, RATELRAFT R, BHRIFER, SRR SR AEEXHE, RITENRLE T HEIREMLEAF AT R,

game_functions.py

def check play button(ai_ settings, screen, stats, play button, ship, aliens,

bullets, mouse x, mouse_y):

"FEBESR B Play ik N TR A R

button_clicked = play button.rect.collidepoint (mouse x, mouse_y)

if button clicked and not stats.game_active:
# BT
pygame.mouse.set_visible (False)
—-snip-—

BidHset visible () f4i#False, ikPygamefEMFROL T Hrsk & O P BhH L REGRAE R o
WRERE, BATKEER BRI, TR a8 B EPayi R FF 1A FT xR XM T

game_functions.py

def ship hit(ai settings, screen, stats, ship, aliens, bullets):
AR SN R
if stats.ships_left > 0:
—-snip——
else:
stats.game active = False
pygame.mouse.set_visible (True)

fEship_hit () ¥, BROVEFRIANIESREE, LA . REXHEKATLHEREAE S, Wik Lk T IuRm A2 3 1w A/ - fm.



HF XA

14-1 BEPIFIGH MR « B TR GLEANR) SARESRESH O, BIFikTiR 0k B S RIT R . EAR LTS AE H P TR A6 R M ARG .t VFIX R A
SHPH: ¥check play button () M—ERERIHER, BB—A4%HAstart game () MEHF, HfEcheck play button()
Mcheck keydown events () FIHHAXANEH.

142506543 « AR—NMER, CERBAUEGUEENER ETBI. RE, EFRFLLLZ0E B W, X ETB3E M, HFHtmRERER. Hin—
AN T I UEWER I Playisdll, TETLR Z WA S BARR SR WERR, I EH BRPlayiid, kT et iBid B o % AR EH T IR -

142 REESR

LT, HEHSNEAGHKTHE, BXBRE NS, ERREEEHFEER. THRMMN— @kt SUKERE LR EARMBRTSE, MRz, ik
RILAATE A o

1421 BREBERE

BATEREH AR Settings K, HHRZERSBRBSHASISOHL. N THEEWRETTRUERE, RIDEHRENETFHFWRAEEE . settings.pyfI 77
¥ init () WTF:

settings.py

def _ init (self):
# PRRRRE
self.screen width = 1200
self.screen height = 800
self.bg color = (230, 230, 230)

# EARE
self.ship limit = 3

# THRE

self.bullet width = 3
self.bullet height = 15
self.bullet color = 60, 60, 60
self.bullets allowed = 3

# SPEABE
self.fleet drop speed = 10

- DA B RE PR R %
[1] self.speedup scale = 1.1

2] self.initialize dynamic settings()

BAVRMRIE__init__ () PHHKHESRE. £OL, RIGNT #Espeedup_scale , ATHEHWERTRMMPGERE: 2RFFERE—ANEFR, PROTERBME; 1
PR W RREAE. BHEEALIREIR TR RERER, VR RE, SOFHERTER. ®E, RITMAinitialize_dynamic_settings () ,» BAWIZ{LEE
WRHAT TR B (D) .

initialize dynamic_settings () KRR TF:

settings.py

def initialize dynamic settings(self):
"G P B R AT T AR B B
self.ship speed factor = 1.5
self.bullet speed factor = 3
self.alien speed factor = 1

# fleet directionAlFEwMA: A-1FRRHA
self.fleet direction =1

BAMTHERET WM FHRASEANRDGEE . BEIRIET, RIOVHRRXLEEE, WEAEITHEFWRN, MEEERLEE, ERXNTES, RIEEE
Tfleet_direction, MEBWRNIFFMN, SFEANBRAAKS . BUMKRH—NEHN, RO Hincrease_speed () RiRF M. FHMIENKEE:

settings.py

def increase_speed(self) H
R E
self.ship speed factor *= self.speedup scale
self.bullet speed factor *= self.speedup scale
self.alien speed factor *= self.speedup_scale

AR X W R R MEE, BAEEANEE R BHR U speedup_scale HfH.
fEcheck_bullet_alien_collisions() ¥, RATEBHIBANBBIEKGHHincrease_speed () RMPIWERM TR, BLIE-FHIISIEAN:

game_functions.py

def check bullet alien collisions(ai_settings, screen, ship, aliens, bullets):
—-snip--
if len(aliens) == 0:
# MERIA B TR, MRWERITE, R B EN
bullets.empty ()
ai_settings.increase speed()
create_fleet (ai_settings, screen, ship, aliens)

B BEOEE R Eship speed factor . alien speed factor Mlbullet speed factor HIfE, &LAIMREEANWEIRIFIZE!

1422 EEHEE
BUTGFIFEHHRN, RISFESRE TR RS EEVEE, BB HR IR, B B R A — KRS 0 T -



game_functions.py

def check play button(ai_settings, screen, stats, play button, ship, aliens,
bullets, mouse x, mouse_y):
nEEBE S B Play i N FF AR B
button _clicked = play button.rect.collidepoint (mouse x, mouse_y)
if button clicked and not stats.game active:
# EEPHREE

ai_settings.initialize dynamic_settings ()

# FRBGhR
pygame.mouse.set_visible (False)
—-snip--

P, Wk GLEANR) TLRREF®, MEGHhEME. SARKERELXSARNERTEHE, WREBEMRITR, FHbgELERS, WREROEZRFERR, TE
fsettings.speedup_scale HIfH; MFIREPEERR, THURHZXNMRENE. REXMRBEROREHE, EEERRSEZANSE: —FRNJUBIENEES

WRTF: B TFROJVBEEIGRRA — R, EORRRTA: TERERFNINENBYN KT LE AT,

HF XA

1437 —EMBERMTED - URATEMRGE S 14-2M0 MK TAE R, 1AL AR 3058 B R RBEAT TR, HEAE DU SR B i Play i 4 I 45 3L B 946 (E

143 id%
THREZA—METRE, DENBRERFNES, HERBRRES. SiTSLMA TR M.
BHRIERM—BAIHER, HEkRMEGanestats FHM—score Bik:

game_stats.py

class GameStats() :
—-snip--
def reset stats(self):
R BB R T RS
self.ships left = self.ai settings.ship limit
self.score = 0

REGRFF IR A EER S, HffEreset stats () MAR  init () FRiEscore o
1431 ExB45

NER#R EBRES, BATERBE—MiXscoreboard . MANTTE, XMKREFLFHAES, BEARMNEKERCRERERES. FENKTH RS TEEXAN

KBTS, B LRTE A M scoreboard.py:

scoreboard.py

import pygame.font

class Scoreboard() :

R R

[1] def _ init_ (self, ai_settings, screen, stats):
TR A R
self.screen = screen
self.screen rect = screen.get rect()
self.ai settings = ai settings
self.stats = stats

# BB s BREA K AR E

(2] self.text_color = (30, 30, 30)

3] self.font = pygame.font.SysFont (None, 48)
# WEEYILE S EIE

[4] self.prep score ()

BT Scoreboard FH LERXE, EURMNELIANE pygame. font « ETR, RME__init_ () PAEEHBai_settings .

RAVBREFNE (RO . B)F, RIOBEXAGE (A HEAL—FEHAR (RO .
NEBERRAEEAEEG, BATAM Tprep_score () (@) , HEXWTF:

scoreboard.py

screen fllstats,

ke RS E

def prep_score (self) :
s R — I B
score_str = str(self.stats.score)
self.score image = self.font.render (score str, True, self.text color,
self.ai settings.bg color)

®oe

# RS BAERRA LA

self.score rect = self.score image.get rect()
self.score rect.right = self.screen rect.right - 20
self.score rect.top = 20

900

fEprep score () H, BATEH AWK EEstats. score HWANFHE (@) , BRINFHFREBRLACEEE M render ()

Mrender () & T REEFRE, URIAGE.

(@) . ATERH Lk ERESY, B

RAVEBOBEREL LA, FEGPHRISBRANMBFERENILTALEN. BRI REEEEREAIL, BIRET M Ascore_rect Mirect (IO , EHA

WG ERBAUEME08R (L) , HFitH ERG SRR EA%GHME0EE (1) .
w®JE, BAIGE T ¥show_score () , ATERERFNESER:

scoreboard.py




def show_score (self) :
nngE B b RS

self.screen.blit (self.score image, self.score_rect)

BAMTERBRSBRERBRER L, B Escore_rect HEMME.

1432 GIRE A
KBRS, BfiltEalien mvasionpy BB —/ Scoreboard HLHl:

alien_invasion.py

—-snip--
from game stats import GameStats
from scoreboard import Scoreboard
—--snip-—
def run game():
——snip-—
# QIR RATHE BB, FFaIdiEN M

stats = GameStats(ai_settings)

[1] sb = Scoreboard (ai settings, screen, stats)
—-snip--—
# JFIGH R ETEER
while True:
——snip-—
(2] gf.update_screen(ai_settings, screen, stats, sb, ship, aliens,

bullets, play button)

run_game ()

BATSAF AR HEScoreboard , HEMEEPstats FAET —AN4LAsb scoreboard LH (RO . TR, RAiTKsb thi#%update_screen() , ik

R#LERES (D) .
ANERES, Hupdate screen () BER THIZHE:

game_functions.py

s

(=

fi

123
[

I

def update screen(ai settings, screen, stats, sb, ship, aliens, bullets,
play button) :
_~=snip——_
# RRAS
sb.show_score ()
# MRWRAE T EERE, BERPLayikdl

if not stats.game active:
play button.draw_button ()

# R L BT L
pygame.display.flip ()

Bfll#Eupdate screen () WESFHIRFBINT sb , HELHIPayl AT fHshow score .

WRBAEBATEANIER, REERFA LA CHT, ROABES P RIL) RARNFHNE S HBEERKMITD « BI14-287R TR HITNES .

T

E14-2 BHUREREL LA
TERIEEGMIENES DK

PP P O S S S O S
AR AR AR R A A
PPN

A oA A A P S
2 oo oAl o o a

1433 FENEANBHRKNEHES
SOFE SRR b SR BRI SE N e, RO EHstats. score W, Hilfprep score () BHASER. BEKZH, RNBERERRGHE 4

ENSHBRAZLANA:




settings.py

def initialize dynamic settings (self):
——snip-—
# g
self.alien points = 50

PEE R IET, BATERESNMPENEN SE. ARRESRIFHETIRAE X ME S EE, RilEinitialize dynamic settings () FHREE.
Echeckibulletialienicollisions() i, FHEHEANGTER, HEHED:

game_functions.py

def check bullet alien collisions(ai_settings, screen, stats, sb, ship,
aliens, bullets):
o LT AN B R R
4 MIBR AE Rl SRS N

collisions = pygame.sprite.groupcollide (bullets, aliens, True, True)

if collisions:
o stats.score += ai_settings.alien points
sb.prep_score ()
—-snip--

BAIEHicheck bullet alien collisions() MEX, EHFBETHSstats fsb, ILERBEHBSMC . FFHEISEANRN, Pygameik [l —ANFH#
(collisions) . BATRERXNFHRETHE, WREE, AN E—MENERAS (O . BTk, RiTAHprep_score () REUBE—IBERRHBIHHE
&.

BANFEEESupdate bullets () , HWIRERBZAEREENLS:

game_functions.py

def update bullets(ai_settings, screen, stats, sb, ship, aliens, bullets):
"R TREALE, SR TR TR

—-snip--

check bullet alien collisions(ai_settings, screen, stats, sb, ship,
aliens, bullets)

fEupdate bullets() KIEXH, TEHMWHSstats Msb, MiAAcheck bullet alien collisions () B, BFBEMEELSstats Msb .
RIEFEBKEwhile BT AMupdate_bullets () HIRHG:

alien_invasion.py

# FFEEWERREEI
while True:
gf.check events(ai settings, screen, stats, play button, ship,
aliens, bullets)
if stats.game active:
ship.update ()
gf.update_bullets(ai_settings, screen, stats, sb, ship, aliens,
bullets)
——snip-—

#Hupdate_bullets () i, HBELBEELSstats Msb .
IRARIIEBATXMIAR, 5500 K A Wi in !
1434 BHRKHENMTEANRBETAES

200, BATKRBITRRE T —SE RS RN B, WRE-RKEFPERBTHHEF THEN, RERTHEREMRAN G TEMIEAN, TXER A —MaE K
HIShENK B MBS A, RATRERRN T B E AR K77 R

fEcheck bullet alien collisions() #, HSEANRHEN FHEBRFMcollisions FH—AE: MEBBFRMAXNWETR IR, HPEESZFHREINIE
Ao BALEFFHcollisions , BHERKIERKGNMIIENN RBEEIEANE:

game_functions.py

def check bullet alien collisions(ai_settings, screen, stats, sb, ship,
aliens, bullets):
—-snip-—
if collisions:
o for aliens in collisions.values():

stats.score += ai_settings.alien points * len(aliens)
sb.prep_score ()

--snip--

mEFMcollisions B, RIVLEHLPRFEHE. WET, SMBR—AINE, SWRA—BTFREPHTEIEN. HTFEAIFIE, 8 —AINENR BT S
AEHSEANSER, SR MAB LGS b, HURE— A, HETREEECNB08E, HRERBE T ERNTFREPHEMMEAN A, BETFREERIDER
1.

1435 REAHK

GRGRE—AEH, WREEEER, HGTFEmOSHN, SMEAKABNER. ALTUXFIIEE, RATFN LR, LIZERRT 2R 325 S5

settings.py



class Settings():

"ERETER (SPEANRY HIFTE BER R

def _ init (self):
—=snip——
i ImER I AR FE A
self.speedup scale = 1.1
# SRR RB R B

o self.score scale = 1.5
self.initialize dynamic settings ()

def increase speed(self):
R R AR A S
self.ship speed factor *= self.speedup scale
self.bullet speed factor *= self.speedup_ scale
self.alien speed factor *= self.speedup scale

(2] self.alien points = int(self.alien points * self.score_scale)

BATE LT ABIRFEHERE, HIRZ Ascore_scale (N@) . MMMFRIRERE (1.1 EFRMIRBEBREDSENE, EHHESRESZNRL, FERKSBUNRBEE
ERENERKE (1.5 . BE, BROVEMRIRTENREN, £&TSMIEANRE. RGO, RIOEAT &S int O .

RNERIBENKEE, BAESettings Mincrease speed () FHMT —%print i&4):
settings.py

def increase speed(self):
——snip——
self.alien points = int(self.alien points * self.score_scale)
print (self.alien points)

PG LRF[—NERN, FRESELRE OE 2R EE.
EE WAREEREME, —EBEMBRXFprint B, BNEHRESHWEPER KRR M EIRKER T

14.3.6 ¥#EHH%

KZ FBTHURAE I 51 R A0 8 4 B A 10V fE, TEAERMMIE S REEBXANEN . RITEHEE/SRKR, ERBFPRMAESRAM TSR B
fEscoreboard FHATEFEH:

scoreboard.py

def prep_score (self) :
"R R R R R
rounded score = int (round(self.stats.score, -1))
score str = "{:,}".format (rounded score)
self.score image = self.font.render (score_str, True, self.text color,
self.ai settings.bg color)
--snip--

®oe

E¥iround () BEILDMBEHBINRBE LD, K MM HRBEE -ANESHRER. A, WREB-ALSBENRE round () BEEIIRIEK10. 100, 100055
Hfr. ORI iLPythonkistats. score MEREBI BTN 10 BE A, HBERFMEIrounded score H.

R #EPython2.79, round () BREEE—ANE, FERIEAIne O RERIRE K2 EE. WRIRERAKRPython3, TIAMEKint () KIEMA.

QLM T M FRHEERRERS, TikPython BUERB N TREMNARLTENEZS, Hln, HdH1,000,000 MHAR1000000 « MRRIAEBITZMIER, FEHHERLO
R RS, BESSREI L, mE14-357R.

3,589,780 |

E143 A R100%EME, HEESAET IR
1437 BREAS




FAGRMBESIRA B MO R. FHREERF B BARS, AT IRMATEBK B RIVERHB/OFEEGanestats H:

game_stats.py

def _ init (self, ai_settings):
——snip-—
# TEFEATHEBL T #0184
self.high score = 0

Y TFEMAABRTHALEBREHES, BIE  init () PMiARreset stats() FHMEfhigh score.
THRBHScoreboard UERBREEBD . %*TQﬂljiﬂiiiinitii() :

scoreboard.py

def _ init (self, ai_settings, screen, stats):
——snip-—
# e LS RS A A AR 4 R
self.prep score()
(1) self.prep high_score()

BRAMEANEI SRR, HERNEERS A HHEprep high score() , ATHESEREB/IWELR (1O .
ﬁ&prepihighiscore () FIRIBITF:

scoreboard.py

def prep high score (self):
R R SO B
high_score = int(round(self.stats.high score, -1))
high score_str = "{:,}".format (high score)
self.high score image = self.font.render (high score str, True,
self.text color, self.ai settings.bg color)

200

K IR 19 53 TEPE 7 R TR o

self.high score rect = self.high score_image.get rect()
self.high score rect.centerx = self.screen rect.centerx
self.high score rect.top = self.score rect.top

(X~

RAVE B R0 BB BGE K 0K BHME (LA , FEMTHESRANTHMIARE () . AF, RIBERSEIEL—BESR (1) , FHKTES (AO) ,
H¥Heop BIERERLUHEIERK cop BiE (NO) .

BUE, Ji¥kishow_score () REEFHA LARTLUMES, HEFHETM P RERBERES:

scoreboard.py

def show_score (self) :
"R R RN AT A R A
self.screen.blit (self. Score_image, self.score rect)
self.screen.blit (self.high score image, self.high score_rect)

B REEAT R =SRS5S, BAIEgme functions.py mIN— i fi#icheck high score() :

game_functions.py

def check high score (stats, sb):
"R AR T A T R REA
o if stats.score > stats.high score:
stats.high score = stats.score
sb.prep_high score ()

E¥check_high_score() BEBAMES: stats Msb . BAstats RICKLMBIMBEHES, FHFEVBEMNEHAsb RESBREFSER. £OL, RITHLBELIES
M EAS, WRLAHESER, MEHhigh score MME, HMAprep high score () REHBEBEHHIHERK.

Echeckibulletialienicollisions() o, BYENEANBHEEK, ﬁﬁ%’gﬁ:ﬁ%ﬁﬁﬁ)ﬁﬁﬁﬁcheckihighiscore() :

game_functions.py

def check bullet alien collisions(ai_settings, screen, stats, sb, ship,
aliens, bullets):
—-snip-—
if collisions:
for aliens in collisions.values():
stats.score += ai settings.alien points * len(aliens)
sb.prep_score ()
check_high score (stats, sb)
—-snip--

FHcollisions FEN, BAVBWHKT ZDHENKREHBS, Ei}ﬁf:ﬁcheck_high_score() o
BH-RIUX WA, LIRS RRRESRS, FHEFEAT ERNBRL LGS . EERFRXANIEREN, eSS HIAE R, TWAHESHREALAL, WE14-4F775.
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1438 BrR%E%
HEH R BRI OSSR, BABEEGaneStats FEM— M ER LSRN B, NIHESRTHFIRNHEESR, Freset stats () FHHLE:

game_stats.py

def reset stats(self):
"I A BE B AR AT TT B AL AT B
self.ships left = self.ai settings.ship limit
self.score =
self.level = 1

Aikscoreboard BWIELFIHS T HRARLHER, BAE__init_ () FEAT - FFikprep_level () :

scoreboard.py

def _init (self, ai settings, screen, stats):
—-snip--

# HEBE/IOMGEG
self.prep score()
self.prep high score ()
self.prep level ()

prep_level () KRBT

scoreboard.py
def prep level (self):
" nu%%ﬁ%&%@%ﬂ{] @,{gnu "
[1] self.level image = self.font.render (str(self.stats.level), True,

self.text color, self.ai settings.bg_color)

# A HRIBAER S TIT

self.level rect = self.level image.get_rect()
self.level rect.right = self.score rect.right
self.level rect.top = self.score_rect.bottom + 10

o®

Jifiprep_level () RiEFMTEstats. level PHEMNE—EBER (M@ , HFHHright BERENESMright BE (LD . A, fcop BERENLABLSER
Mbottom BHEKIVERE, UEARSMERZAHEE—ENZE (L) .

BAEFREEHshow _score() :

scoreboard.py

def show score (self):
" ..vv@ﬁgii%-&%ﬁ@ﬁ o
self.screen.blit (self.score_image, self.score_rect)
self.screen.blit (self.high score image, self.high score_rect)
self.screen.blit (self.level image, self.level rect)

ERATTES, BT —ITERRE L EREREBRHRD.
BAilfEcheck bullet alien collisions() PREHS, HEHEHERZ:

game_functions.py



def check bullet alien collisions(ai_settings, screen, stats, sb, ship,
aliens, bullets):
—-snip-—
if len(aliens) == 0:
# WRBBIRABMBEIHK, R —AEL
bullets.empty ()
ai_settings.increase_speed()

# RS
stats.level += 1
sb.prep_level ()

®oe

create fleet(ai settings, screen, ship, aliens)

WRBBIBABMEHEK, BB Kstats. level MEML (IO , HiHfprep level() , UHRIEHMERHTER (NO) .
R I IR TR EHL SR E R, TERAPayl i R EE

game_functions.py

def check play button(ai_settings, screen, stats, sb, play button, ship,
aliens, bullets, mouse x, mouse y):
"R S Play ik N ST AR
button clicked = play button.rect.collidepoint (mouse x, mouse_y)
if button clicked and not stats.game active:
——snip——

# EEPRATHEE
stats.reset_stats()
stats.game active = True

# EELSMER

(1] sb.prep score ()
sb.prep high score()
sb.prep_level ()

# ERINE NIRRT HIIR
aliens.empty ()

bullets.empty ()

——-snip——

check play button() MEXFEGENRsb . NEBILHMER, BINEEBEMXERBEEE WHprep score() « prep high score() Mprep level ()

o .
fEcheck events () H, WEFEERcheck play button () fkilisb , iLEREE I RIE AN R

game_functions.py

@)

def check events(ai settings, screen, stats, sb, play button, ship, aliens,
bullets) :
O R A BUBR S
for event in pygame.event.get():
if event.type == pygame.QUIT:
—-snip--
elif event.type == pygame.MOUSEBUTTONDOWN :
mouse_x, mMouse_y = pygame.mouse.get pos ()
(1] check play button(ai_settings, screen, stats, sb, play button,
ship, aliens, bullets, mouse x, mouse y)

check_events () KEXTEBEHLSsb , EMMAcheck_play button() B, FEMsb EALSEESE (LA .
BJ5, B¥ralen invasionpyF M check events () KRG, tHEEEEsD :

alien_invasion.py

# FREGWEREEIR
while True:
gf.check events(ai_settings, screen, stats, sb, play button, ship,
aliens, bullets)
—-snip--

PSR AAET BIZ AR T, mE14-55TR .
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E145 HHSEBRELHBIMIET S

R RSNk, 89S, WScore. High ScorefllLevel. HATEA BRiX iz, FAFMRIUXFIIRE, BIMFEHEE—H TR, BETXER
%, RfEfEScoreboard A font.render () &, KEMHEMEB S FZRFEHEE,

1439 BrR{TH AR
BE, BIRERTFEARZOE G, BEARETARET. b, ROEFEL LA CREERBEER T2, REAS L HMETIRIRE.
B, %Eﬂ:ship %ﬁSprite , DAMERESS O KA.

ship.py

import pygame
from pygame.sprite import Sprite

@ class Ship(Sprite) :

def _init (self, ai settings, screen):
"R, R E LRGN E
(2] super (Ship, self)._ init ()
——snip——

EXE, BAISANTsprite, ikship 4%&Sprite (W@ , FHE  init () WFLBRAA T super 0 (L) .
BTk, JmEBKScoreboard, EHPUWBR—AHERNH CHRE. TEARKPNinport HHMFE_ init () :

scoreboard.py

import pygame.font
from pygame.sprite import Group

from ship import Ship

class Scoreboard() :

R A B

def _ init (self, ai_settings, screen, stats):
——-snip——
self.prep level ()
self.prep ships()
—-—snip-—

K TFEQE A UERA, BRATFZAGroup Mship K. fMprep level () J, HATAMH Tprep ships () »
prep_ships () KIRESIT:

scoreboard.py

def prep_ships(self):

e REA TS

self.ships = Group()

for ship number in range(self.stats.ships left):
ship = ship(self.ai settings, self.screen)
ship.rect.x = 10 + ship number * ship.rect.width
ship.rect.y = 10
self.ships.add(ship)

900 ©oO

Jitkprep_ships () BIB—AMZEHHself.ships, ATHFEUEELE (L@ . FEARXMEAH, REHREE LOE RBT - MEFHEMKRE D) . EXNMEHF
o, RATGUR—AEE M, I RE Iy AR, BN KMEARCTRELL, BEE RINALERANIEE (MO . RITERKy BinkEANERERE LBZKIVEEK, LFEL
MEBE5/SERNF (M@ . &5, BITESEN WURBEME%Aships 1 (L) .

DEREERR L2 WM T -



scoreboard.py

def show_score (self) :
—-snip-—
self.screen.blit (self.level image, self.level rect)
# 2T

self.ships.draw(self.screen)

RERR EERM, BASRARA T drav () o Pyganel§ LS4 WE.
REEW I IR LB R AE A 28 W, BRATEFBFIERE i fprep ships () » X&fEgame finctions.pyfflcheck play button () HHITHI:

game_functions.py

def check play button(ai settings, screen, stats, sb, play button, ship,
aliens, bullets, mouse x, mouse_y):
"FEBEER S Play ik N FF AR R
button_clicked = play button.rect.collidepoint (mouse x, mouse_y)
if button clicked and not stats.game active:
--snip--
# BRI HEER
sb.prep score ()
sb.prep_high score()
sb.prep_level ()
sb.prep_ships ()
—-snip--

BATELE KM BN BB fprep_ships () » ATIFETERBIR — B KM EH CHEE:

game_functions.py

O def update aliens(ai_settings, screen, stats, sb, ship, aliens, bullets):
—=-snip-—
# A TSR N F M2 18] Rl
if pygame.sprite.spritecollideany(ship, aliens):

(2] ship hit(ai settings, screen, stats, sb, ship, aliens, bullets)

R R SNENACIE RS

(3] check aliens bottom(ai_settings, screen, stats, sb, ship, aliens, bullets)

O def ship hit(ai settings, screen, stats, sb, ship, aliens, bullets):
R R AR E
if stats.ships left > 0:
# ¥ships leftikl
stats.ships left -= 1

# SEHC
(5] sb.prep_ships()

# IR NFIRMTHEIR

——snip——

B, BifEupdate aliens () MEXHFHEMTHSsp (RO « RF, BiAship hit () (@) FMcheck aliens bottom() (W) #MEET sb, LENIEAE
WY EC R R

BETR, RIOEH Tship hit ) WEL FHEEHSsd (@) . BiIEHships left WEMISHEM Tprep _ships () (@) , XEGKFKT KM, B5H
TRARBCER 2 IEFRI .

fEcheck aliens bottom() FHEEWMAship hit () , ELXEXAREGEITER:

game_functions.py

def check aliens bottom(ai_ settings, screen, stats, sb, ship, aliens,
bullets) :
B RN NS R
screen_rect = screen.get_rect ()
for alien in aliens.sprites():
if alien.rect.bottom >= screen rect.bottom:
# BCHANE N B — R AT
ship hit(ai settings, screen, stats, sb, ship, aliens, bullets)
break

BAE, check aliens bottom() BEMSsb, HEWMship hit () HEBET ESsb .
5, fEalien invasionpyF S Hupdate aliens () KRB, HEHELS D :

alien_invasion.py

# FRURWER ETER
while True:
—-snip——
if stats.game active:
ship.update ()
gf.update_bullets(ai_settings, screen, stats, sb, ship, aliens,
bullets)
gf.update aliens(ai_settings, screen, stats, sb, ship, aliens,
bullets)
—-snip——

E14-6%7 T BEIILS RA, CBERBRE LARE TERTZ OB .
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E14-6 Wk (SLEAANR) HIEBIEHRE
HFER—R

44T ERES : SUMKKAFENTHRWER GLEANR) i, BEHMPEHER. HEEXNMAE, ffsys.exit O WHREIEAXH, HFL
fEGameStats PHITLE R 2 A IREIUE .

145 FH - REPIT T SBESHRECN T, MHENETEY, DIEREEMTEF. #l, M Tcheck_bullet_alien_collisions() , HHHBEIEAN
BEBOH KT R SRR E B — A& Nstart_new_level () HIEHH; XMW, MFScoreboard MG _init_ (), BHPEANANREGER
RIBBE—AN L Nprep images () WP, DEEHFE  init () « WRIREM T check play button() , HiEprep images () HH
Acheck play button() Bistart game () REHE).

R EMBE, ERERRD, THMREMRSIATbug WMEEE RS 2T ERBITIRS.

14-6 5 R#R CSLEANR) - BEMEAY RIFER SGFEAANR) o Blin, WiksEABESE R RSt d, REFIER, L WRRIIEFEE, £8 R4 NmiLs
K F A BERB WM. 54, BALMERBRpygame . mixer XBEHBPBOREF NG 2, WBSEERS S

144 /NG

RS, fRET MEACIEMA TG RE PaytZtl, WA R, AR R TR A REBOtR . JRAT AR 22 20 RRAE N b Q2 HAtgdl, AT
BRGUEV I HelptE . IRES ] T A BRI BT R R W2, WAKIEs RE, URNAUAREXFTRERER.

WH2 FHEATHRL

BISE ERBE



Fom AR R REE TR RIRRBUE, ©EBIRZE REMR, TEIRIZIE R R AR RRR R E AR R FURE LLRA — TR AR
AN RHFFIRR, AT DR B A RSO

ERME R R TR ERNE A . DS AE ST X EREE, IbREZREHARE RABEE T RARZIRBIFMEIE L.

PreE R EBA BTN, ARSI RINEIE . ST Pythonfi w4 te, (A TAEZICA RN Bl A PREMRR 8T TSR AR BUR R . BdR KR AR A
2T, FRAEBEIHEHESNHREARLR, W] HAR AT 4.

EREFBT . RAFA BUREF TSRS IR, KF M Pythonsk 78 AR BHEB TE. HARFIEKMEAPythonsi 5 T — R 514 N\ BN RIRZI AT AL 4347 T
B, AHREMAHEREH. BRTHIAEZ —Rmtplotib, BR—MUELERE, RIKERERERERER, MFREMBUIE. K5, RIEETHEIE
BMSER—ANETBREIEE—RE— RIIBEN R R E RN ER.
BAIEEAE APy, EEETERESERFRE LERHER. BEEHPygal WEMAF SERTENRETRULBELRD, EERIAREANERRHR
o, HREAAENMERTFRREMERE LER. RITEMEAHPygall &7 KRR BB TSR

15.1  Z % matplotlib

B, TEZFEmatplotib, BATEAEHERGIEFHKIIANER. MRIRERMEMSpp, HSWI122.17.

15.1.1 7ELinuxZ 4 # % % matplotlib

I SRARME PR R 4 B W HIPythonkiA, AT R A8 BAR R & ¥ matplotlb, Atk R BT —17 64

$ sudo apt-get install python3-matplotlib

WRARE AR Python 2.7, EHATIN T dr 4

$ sudo apt-get install python-matplotlib

IO RAR 23 T BRI PythoniR AR, a4 3 % B matplotlib ML i) — L2 «

$ sudo apt-get install python3.5-dev python3.5-tk tk-dev
$ sudo apt-get install libfreetype6-dev g++

T F pipk % Z matplotlib:

$ pip install --user matplotlib

15.1.2 7EOS X& % H % % matplotlib

Appleft) iz #EPythonZz 3% H 7 T matplotlib. ZERE RZRE %% T matplotib, AT — AN iE 2 X5 Amatplotlb. W1R R ZWA H Hmatplotlb, E AR ¥ Pythonf f# F§ Homebrew 2
Fiy, AT DR T TH XA 22 3 matplotlib:

|$ pip install --user matplotlib



ER EEANTREEMApip3, MARpip. A5 WMEXAIMGSREM, KTREEMBRIFE--user .
15.1.3 7£ Windows % %t # % % matplotlib

TEWindows R H, & 4T Z 2% Visual Studio. i, 1 V7 Al https/dev.windows.con , #ifiDownloads, B2 3 Visual Studio Community——— 4 % 2%l WindowsFF X TR . & F#HIH
BATERERET.

BTk, HETHmtpbtibZ3E2F. Jit, ¥V dhttpss/pypipython.org/pypimatplotib/ , 32385 4k 1§ F it PythonkR A LS A whee SO (F @42 9. whitti SO o Bildn, tnRARfE
FAHIR 3261 Python 3.5, 1 7% 2 T #matplotlib- 1.4.3-cp35-none-win32.whl.

HER WRRAE) SRR A Pythonti A LA 3044, 22 httpy/www.Ifd. uci.edw/-gohlke/pythonlibs/#matplotlib B & , X AN 3 & A % 242 e ) i 18 38 % b matplotlib B p) 5
i

=o

XA WhisCH EHI BRI E SO, ST — A8 0, FFHRBNZE E 0%, B pipk 23 matplotlib:

> cd python work
python_work> python -m pip install --user matplotlib-1.4.3-cp35-none-win32.whl

15.1.4  Ji& matplotlib
FREDBLE, NREHEFIR. Rk, ¥5EMAMLpython Rpythons HE— LML, H2RS Amaplotib:

$ python3
>>> import matplotlib
>>>

WREH IR RE B, RULBIRK RA LS T matplotlb, 7 LB 3T —1.

HE  WRMREZFSREPBR T RS, ESAMRC. MRRATHTE, HatATRE. X TREIKAE, REALRF:EKPythonfEF R BHEBRKGE
B, AR BRAR BBt REFE IR AR 2R o

15.1.5 matplotlibiF J&
FAE B Anaplotb A HI/ER #FEF, 1 htp/matplotlb.org/ R PITE R, il hrEE, RATEERT4ERERGRED.

152 ZHlFEBEHITRE
T RAE A matplotib% #l — AR R MITRE, BEXHETEH, ULIEREEENEBETRNL. RITEEHTEEFII. 4. 9. 16M25REHIXANEE.
R Fmatplothbi@ 1 T30, matplotlibit #8 58  H Ath i) T

mpl_squares.py

import matplotlib.pyplot as plt

squares = [1, 4, 9, 16, 25]
plt.plot (squares)
plt.show ()

BATERRAT Bipyplot , HREHEET HHplc, UBREMApyplot « ELREIRIIXFM, FHXEMXHEH. Bikpyplot BEREHATERBERK R

BMBIRET —AMFIR, EEPEET IR TTE, BRI FIREBERESplot () » RMRBEAREXLEH TN EEXNER. ple.show () T mtplotibEE#, I
BRSHIKER, mEIS- 1R, EERLREEFBNSMEY, 550, BB BRREEx.

L o5 0 5 20 FEY i 35 wn

L oo+ Bl
E15-1 4 F matplotlibay i 1 i) 5 fé 2 ) B R
152.1 BEHREXFMLFEH
B 15- 15 K BRI BT R, (EREXFRAD, L&A, BrEmatplotibil fRiE S BT ALK & JTH .


https://dev.windows.com/
https://pypi.python.org/pypi/matplotlib/
http://www.lfd.uci.edu/-gohlke/pythonlibs/#matplotlib
http://matplotlib.org/

T — 2 R XA B TR, TR

mpl_squares.py

import matplotlib.pyplot as plt

squares = [1, 4, 9, 16, 25]
@ plt.plot(squares, linewidth=5)

# REEREE, JraLiran birs
[2] plt.title("Square Numbers", fontsize=24)
® plt.xlabel ("Value", fontsize=14)
plt.ylabel ("Square of Value", fontsize=14)

# BEZIERRZ R
(4] plt.tick params(axis='both', labelsize=14)

plt.show()

Z¥linewidth (L) WE Tplot () LHIMLLNML. BHfritle ) () LERKERE. £ LRRIGH, HRTBRMSH fontsize WETERPXFHMK

N

E¥ixlabel () Mlylabel () itREEBABLMBERE (RO ; MEHtick params () BEZFEMER (M) , HAEEMLSHL N My H L% E
(axes='both') , H¥ZERICHFESRENI4 (labelsize=14) »

RAMERFLERTHBL T, MEIS20R: HEXFEKR, RFEHLEM.

o Square Numbers

= N
o (s

Square of Value
[
o

8o 05 1.0 5 2.0 25 30 z5 4.0
Value

poo+-E@
E152 BREERAZBRELBZ
1522 RIEERE
EREAZREE, RITRIEE EF 50 JrLRE K% SR H4.00°F 5 A25! FHREBEXAEE.

LfRFplot () RE—RFIBFR, BRBE —NEIE AN RLK x BAFER0, BRI AR RE x EHR. HEERXMERIMTA, BRI USplot () FRREMNER
i

mpl_squares.py

import matplotlib.pyplot as plt

input values = [1, 2, 3, 4, 5]
squares = [1, 4, 9, 16, 25]
plt.plot (input_values, squares, linewidth=5)

B ERAR I A bRl AR

——-snip--

BfEplot () K IEFMAEIEEE, FARMNANRETHANEMENE, SR ER AR AE R ERE. SRENEREERK, WE15-35xR.



EECEECT
E153 RBHIEERBLH T ER
Bfplot () MARESMES, EAMHAMS RE BT RN, &2 FEATEE A BMIOSIRERT, H5 4k SRR i E R AL
15.2.3 fE M scatter () LB EIFREHER

BRHE, FELHIBOR BN RE SRR, i, R R U — MG RN BUMOE, TR S MG ERERKE. SHAHEIREN, RETUNEN AEHRER
FERER, BEATRRERERERSH LR, UREEN.

BB R, AR scatter (), FABER—I x My 47, THEREMLBLRH — M-

scatter_squares.py

import matplotlib.pyplot as plt

plt.scatter (2, 4)
plt.show ()

TERBEEMHLAER, FLEA®R: BMAE, SHMmERE, HFRRITE B REIREE:

import matplotlib.pyplot as plt

@ plt.scatter(2, 4, s=200)
# BEERIREIA A AR N L ARAE
plt.title("Square Numbers", fontsize=24)
plt.xlabel ("Value", fontsize=14)
plt.ylabel ("Square of Value", fontsize=14)

# WA ZIBEARLE KA
plt.tick params(axis='both', which='major', labelsize=14)

plt.show ()

O, BATEM T scatter (), HFEALSs RETLHERMNEHK AR T. MR ZETscatter squares.py, KEBRTREE AR, WEI1S-4F0R.

LT B
E154 28R

1524 ffHscatter() LH—RFI K
B —RFIR, Whscatter () FBHAN2HE & BNy HRFIR, WTFHR:

scatter_squares.py

import matplotlib.pyplot as plt




x values = [1, 2, 3, 4, 5]
y_values = [1, 4, 9, 16, 25]

plt.scatter(x_values, y values, s=100)

# B BRI AR R E AR R

—--snip-—

Blex_values AHEBEHLFHENBT, MRy values BEFRENMFHTFIHE. KiXLEFIREESscatter () B, matplotibfi R MEAFI R PR —MERL ]
—AN . BEHI0AMAERSHN 1 D 2,4 3.9 @4 165,25, BANERNEIS-5FTR.

CECEECT ]
B155 BEA AL RKBUKE

1525 HHEEE
zzﬁgﬂﬁgﬂamﬁﬁrsﬁmxm&?, FELHINAREI I, TTORBFE LA S SAIRRFIR, TOikPythonfEHRBRATZRXM I, FHERLH 10004

scatter_squares.py

import matplotlib.pyplot as plt

@ x values = list(range(l, 1001))
y_values = [x**2 for x in x values]

(2] plt.scatter(x values, y values, s=40)

# B BRI AR RN b AR

—-snip-—

# BB bl X 96 P
@ plt.axis([0, 1100, 0, 1100000])

plt.show()

BAIERGRT —MEE x BERHR, HPEEHF1~1000 (L@ . BETFRRE—AER Y ERFIRMBN, B8FHxE (for x in x_values) , WHEHFEHME (xx*2) ,
HEBERFMBIFIRY values Ho RE, BWRAFIRMMBIIREE S scatter () (IO

BT RXAMERERKR, BRI QEEREAD, FEARSaxis () METEMERHKIELER (LO) . Bflaxis () BEREHAME: x My LIRAEIBRAMEMBRE. £
X, BATTHE o AsAAh A EE YV B E J90~1100, ¥ y Ask il BB Y FE 50 B J90~1 100 000, 25 R A 15-6T7 o

EECEEE R
E15-6  PythonZ 110004 5 5255 S —HE S
15.2.6 MBEESKRE



matplotlb £ YRR LR B P I B4 i E B . BRIAAEESBERE, ERAECENERE A SHBRRT. ELHRE AR, BERETRSMEE K. ZRBRERE
FMEEE, WEMMscatter () AfE#%ESedgecolor="none" :

plt.scatter(x values, y values, edgecolor='none', s=40)

AR ARy ERRTRJE, 405 IE /T scatter_squares.py, 7E IR B Bl 0K R I G520 A
1527 HEXHif
BRI ANEE, Thscatter () MBS, HFBHRENEGFHNFEHLHK, WTFHR:

plt.scatter(x values, y values, c='red', edgecolor='none', s=40)

YRR LA FIRGBE BB B 5 B B4R E H o L, T3S 8, FRARER DA, KPS0~ 12K/ E, ENaARFLE. KANER)E. 5
. T EARBAT B — A R AR B -

plt.scatter(x values, y values, c=(0, 0, 0.8), edgecolor='none', s=40)

EMEIR0, BERFROBIR, EBEE] RENBERE.

15.2.8 fH Bt

BEBBS (colomap) £—RFIGFE, BAINEHBEHLILRFE. ETRLT, BEBRSAETREBRKNE, o, RTRABRNBEREREE, HFERER
KB R B on BRI .

Bikpyplot WET —ABGMBEN . BEEAXEHEABRS, KEESFpyplot ZMAREHEEFTENRNBGE. TEHRR T NARESN K y EREERHG:

scatter_squares.py

import matplotlib.pyplot as plt

x values = list(range(1001))
y _values = [x**2 for x in x values]

plt.scatter(x values, y values, c=y values, cmap=plt.cm.Blues,
edgecolor="none', s=40)

B B RAR I A bRl AR

—-snip--

BATES T WERT —A y EFIR, HEHASHcnap Hifpyplot FABAMSFEBS . XERDE y BEMMISERNRES, )y BEXHEERNRES, £RHER
I 15-7F R .

Square Numbers
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2ojo+ Bl
E157 EHABGBRSBlues MER
HE ETf#pyplot HHEKBGBS, E1jMhitp/matplotib.org , BdiExamples, [ F¥&3)F]Color Examples, & #.dicolormaps_reference.
1529 HIHREFEZE
BT B ERAFR S, WENplt. show () WIAABRANpLt. savetig () MIFMA:

plt.savefig('squares plot.png', bbox inches='tight')

B—AESREE UM AR Z REER, XA SOH-K 770 Blscatter_squares.pyFT7EHI B s B oAESMERERZANTAREHHE. NRERHEXRAESRNE
AXE, TERXANES.

HFR R
15-13277 « BFHZRTEICARILTT. B — A ER, BriisMERISLIE, Babl—NER, Bnais000/™ 85 LiE.


http://matplotlib.org/

152 BT « SIRATTE 4B SL 07 B e BT .

153 BEbLES

FEATH, WAL Pythonsk AL MRBEHIE F$13E, 4 Fmatplotlib A 3| AR B i)77 UK X S 30iE 2 k. BENE S RXRTERBINER: SRITEMTER2MIKN, BF
BREITT ), SRR E— RFIBENL ISR E B ARAT LU, BENLIE D B RIS IE R R I IEOL T , RIS BENLEN 77 13 B AT Fr e B BE 42

EART WHEE, EWE. ENSFOR, EHLESHEHLERA®. Fln, FEEKEERERERYZ K FRSETEKT EB3). KK T2 —ENK,
B B PE KT _ BRSSP NIR S . BRATRE)E Ko 9 S ARG AR T BLSE i R IR S 15T

15.3.1 fl#RandomWalk ()

NEHBENE S, BATREIE—ANE ARandomWalk KK, EREVMEFIET R IMERFE=ARE, HP - REEEIEPRENRE, HMRIRIIR, 5HFEE
HLE B LA I x Ty AFF

RandomWalk ZRAEHANHE: _ init () Mfill walk() , HFEHETEBEIESEIHHER. TEHAREE init_ (), WTFHR:

random_walk.py

@ from random import choice

class RandomWalk () :
A R R (2K

(2] def _ init_ (self, num points=5000):
A T BE L8 25 R EE

self.num points = num points

# PrABEHLIBEEIET (0, 0)
3] self.x values = [0]
self.y values = [0]

AHCHBENLRE, RATEPTE TR R E — A SRR, HEG MRS Hchoice () REEEABHLEE (L) . ETFR, RITEMHIES A ORI SIR
EH5000, XAFELAEREBHER, FANXZEA, THEESHEDENEILES L) . AR, £OL, RITMETFHMETHEME My HN5IE, HFLEUB M
(0, O &«

1532 %&EHFH

RATEBEACL11_walk O REBESEEN L, FREGREINTH, WTFHR. HHXAI7TEEINE random walk.pyH:

random_walk.py
def fill walk(self):
BRI A TR A
# RWTBY, HBIFIRIEFIEE KR
[1] while len(self.x values) < self.num points:
YRS B HE D7 ) AR A7 1 ik A BE
(2] x_direction = choice([1, -1])
x_distance = choice([0, 1, 2, 3, 4])
3] x_step = x direction * x distance

y_direction = choice([1, -1])
y_distance = choice ([0, 1, 2, 3, 4])

(4] y_step = y direction * y distance
# 1RL D
(5] if x step == 0 and y step == 0:
continue

# WHT A Rm=AyHE
(6] next_x = self.x values[-1] + x_step
next_y = self.y values[-1] + y_step

self.x values.append (next_ x)
self.y values.append (next y)

O, BATERSLT —MER, XMERAWIET, HEESEETEHENA. KNIENEZEI) & FPythontn FIEAUFER S . MAEERALE? WRENTHES
T? [ EERRRETAE? HkERNTTRESZT?

FAMEHchoice ([1, -11) #x_direction F—ME, FRBEAREREAEN], EARFKRALEN-1 (LO) . BTk, choice ([0, 1, 2, 3, 4]) BEHlt
HFE—AN0~4Z MK BH, EHVFPython IR EMHMAELIE (x distance ) » CGEREHEH0, BAITTNAEBIBFHAMBES), BTy Mz, )

EONOL, BRAVKEBIN T MFUEINER, UFERx My MBIINER. WMEx step NIE, BAABES, AFKAEES, TATHREBY: Ry step AE, RE
W E LB, ARERERTES, MAZREWEKFBI. WRx_step My _step FAZ, MEREFRMEY, RIVELXHNHFRL, EEWTT-REF (L) .

JEREE S T — AR x H, BATHE=_step Hx_values PRRE—MEMM (RO , T y EHBMARKLE. KA TR0 X By EE, RIKEEIIHHHME
5|&x values My values KIKRE.

153.3 LHIEHES
T B RS R BEALIE P TR AR R

rw_visual.py

import matplotlib.pyplot as plt
from random walk import RandomWalk

# AU —MRandomWal kLB, FHA§ A& K ALtk
©® rw = RandomWalk ()
rw.fill walk()
[2] plt.scatter(rw.x_values, rw.y values, s=15)
plt.show ()




BATE RSN T BiRpyplot MRandomwalk 2K, AFEIET —/MRandomwalk LH, FEHEMHBrw F (IO , BEMALILL walk() . EOL, RITKEEIESEEK
x My B Sscatter () , HFEETHENART. BI5-827R T EE5000 s HIBENLE DS B CRHHREEREEmtpltib & F 34, EIRIETw_visualpyl, KARE
E2I DI

-100

-150

-250

-300
=100 o 100 200 300 400 500

E15-8 850004 S K BEHLE B

1534 ML KREEHES

FRFEHLB SR, FIIRE TR B & MR B . B L POSITREFF B 00 T 66 P A T A ARAD AR B RBENLE P, — M NE R IX RS RAE —Dwhile B3R,
TR

rw_visual.py

import matplotlib.pyplot as plt
from random walk import RandomWalk

# REBFATEDRE, RAW B85
while True:
# QU@ —ARandonWal kLB, FFHEILE K RHER LItk
rw = RandomWalk ()
rw.fi11l walk()
plt.scatter (rw.x_values, rw.y values, s=15)

plt.show ()
(1) keep_running = input ("Make another walk? (y/n)y: ")
if keep running == 'n':
break

XD —RBEHIE S, EmatplotibEF B BRER, BEFKAEERNBATER. NRERRAEER, BFHAORERTEREN—REIEE. WRIREAy ,
BUZ RBENLIE S : IXEEHB SR AMNERT, RZERETAREER, BFRMTYE%, BERERF, HHiAn .

R WRRERKRZPython2.7, HETHOLMinput () B Araw input () .
15.3.5 WEPEHLE S E MR

AT, RIGEHER, URESRESHEEE FESBEBRANTEAIR 2R, ik, RONFeERBMTR, NEFNRA. LANSTHEE. BTRE
EEAAR2BRATTER, MAERCHRE. REAKNERRAENTIARR, BRBIELTHRRESLTHEE.

153.6 HEER

BATHE B IR B SRR LB & RS, MRS SRR ERE, IEMNBEERE. AREES P& ANARITFHTER, RIMEESHCc, FRALER
=R, HPEETERANEEIRNT. BTREQREITFLHE, FHitaSHc HErFRATEEHT1~5000, W0FHR:

rw_visual.py

—-snip-—

while True:
# A& —ARandonWal kLB, FFHEILALE K RHP LI R
rw = RandomWalk ()
rw.fi1ll walk()

[1] point_numbers = list(range(rw.num points))
plt.scatter(rw.x values, rw.y values, c=point numbers, cmap=plt.cm.Blues,
edgecolor="none', s=15)
plt.show ()

keep_running = input ("Make another walk? (y/n): ™)
—-snip--

L, BAMEM T range () ERT —MFFIR, HPEENEFIMEEELETH AL ETR, RITEEXANFIRFMEpoint_numbers 1, LMEFHEMAERK
Eﬁ/l\ﬁﬂ?)ﬁﬁ'ﬂﬁ@n BN S S ﬁﬁ?ﬂpointinumbers , BEMHABGEBLIues , #ﬁ?ﬁi?edgecolor:none Uﬂﬂﬂ%ﬁﬁ\}ﬁ}ﬁ@m%‘)ﬁo BARIFENLIE D B MR IE
EHRIREE, WEI15-9FR.



100

-100

E159 fERSEREBlues ERNMEILESE
1537 EFLHREAMEE

BT HBEHNEP AN AR, URBEiINeRIRFS, MREREAEIEDNESMEGREG T . Ak, TEKHEIESEEEFSHRAME R RITbELRNE
REREXR, HFERATRAKGE, e, mTFHR:

rw_visual.py

—-snip--
while True:
—-snip--
plt.scatter(rw.x values, rw.y values, c=point numbers, cmap=plt.cm.Blues,
edgecolor="none', s=15)

plt.scatter(0, 0, c='green', edgecolors='none', s=100)
plt.scatter (rw.x values[-1], rw.y values[-1], c='red', edgecolors='none',
s=100)

plt.show ()
—-snip--

ARBER, BIERKZELHK0,0), FEREEMER (s=100) . ARBLN, ROEEBSEEHEE—A x My B2 —, FHFORENME, FRERTRE
100, 55U X RGBT Mp L. show () HIRAGRTTE, R4 M Al BT HE S AL R

INBARIAEIZ TR IRTD, A F A E SR BEHLIB S R RIS (REARNLSETHE, WREENMECNAS, AIEEND .
15.3.8 BajRAetrih
THEREEXA EE RS, DRSO SIFMTTA RIS S BE. TR, T4 H M TFRE.

rw_visual.py

—-snip-—
while True:
—-snip--
plt.scatter(rw.x values[-1], rw.y values[-1], c='red', edgecolors='none',
s=100)

# BagRALiRAh
(1) plt.axes () .get_xaxis() .set_visible (False)
plt.axes() .get yaxis() .set visible(False)

plt.show ()
—-snip--

MK, T Bfolt.axes () L@ REGFAFAMOT R RENFalse . BERERBREHTHETRN, SHLFBIXMEEHENTR.
BRI Trw visualpy, KEF—RIIER, EERBILTFH.
15.3.9 Hins¥

THERM AL, URBES IR, Ak, RAEGIERandomWwalk EHIM I Knum_points K, IHFELXERFESEN LKA, WFHR:
rw_visual.py

—--snip-—

while True:
#8l#—MRandomila 1 kS, FH HAE ) s AL Hi ok
rw = RandomWalk (50000)
rw.fill walk()

# L2l RUOER B B oR R

point_numbers = list(range (rw.num points))

plt.scatter (rw.x values, rw.y values, c=point numbers, cmap=plt.cm.Blues,
edgecolor="none', s=1)

—-snip--




EARBIBAL T — R B4 50 0004 R BIFENES (DRI » RS RN ERER]. RANEIESEESH, Rnzs, WEIS-108TR. EMFERERIK, B0
56 P 6 BRI SR BB I T — R 2R

HERER LRRE, FEERESASHNAEENELZSE, BFNSTEERARAZERLH HNEVERERE.

15-10 4450 0004 A K BE VL8 25
153.10 RER~IUEERRE
EREARBEANE, BRAIGOEEEPMEEIR. HELEEOEESFRAN, T T XA Bmatplotlibf H iR <t

rw_visual.py

—-snip-—

while True:
# QU@ —ARandonWalkSehl, K ILALE K RH LI R
rw = RandomWalk ()
rw.fi11 walk()

# BRELSEEOMRT
plt.figure (figsize=(10, 6))
—-snip--

Hf¥ifigure ) ATHEERNEE. RE. SHENERE. KEESHSigsize BE—ATLE, FmatplotibE iLE & DR, BARFET.

PythonfB 5 B 5 40 2 A80B R/, MR ERRBHEENERRTAEE, TREFZRBLTHHT . WRIEMEECHRRNIHE, TEMRESdpi Wfigure () &
PR, UR AR K ERER, TR

plt.figure (dpi=128, figsize=(10, 6))

HF XA

15353783 : B¥uw visualpy, KHFMplc.scatter () H#fNple.plot () . AEHIEREKKRANIZZIBEE, Mplc.plot () fifirw.x values
Mrw.y values, HigEFLSEHlinewidth o FHS0004 BTG AR50 0004 5.

154 BUHIBENLE P : EXRandomWalk 1, x_step My step RBMWAFMFMEEMRN: NFIR (1, -1] REEHMERETE, FMFIR 0, 1, 2, 3, 4]
HRENIE IR . W EBUX IR P IE, BEMNEILESBREEMEM. SRXEAERNEREFEFR, 00~8; A K-1M x Ry 7 mFIE P M.

1558M - J¥Efill_walk () RK. EHB—ANHENget_step () K, ATHESRKESKERNI R, FitHEXKESHNAES. K5,
FEfill walk () Fifget step () Fik:

x_step = get_step()
y_step = get_step()

XM EN, W4AE111 walk () BB, EXANHERENERERESS.

154 fFHPygalli A PR F

FEARAT, RATKHEF PythonrT AL PygabR A AT 45K R BB U M TFREARTARMFR LERKER, XREH, BACBENER. LEEREENRRE.
IRARAT B UL T AP EIR, 1555 B A PygabR EREN], RREAEEM B £ BRI #REER.

ERXATE S, RATE S RE T 4 RBEAT T HOM K MB TR, WEREANLERAI~61, HHASMERMTREMR. AR, WRANEHEMET, Fafuhig
AT AE RS B At R BRSO R B BN T R RO, RATRAER— DRI THROBIRE, HFRELE RS~ EE.

AT, HH A AR RERESMEIE S, EEAERSAHMERSFRHRAR T EFERNAH, EIR (KES) URRE A PRI PRk,
154.1 %% Pygal
B Hpip R&%Pygal (MRERMEHEpip , FSWI2.2.17) .



FELmxMOS XRZEH, RLAT I iy & KA T FHEXAE:

pip install --user pygal

HEWindows RZEH, & RATF T HEIXAE:

python -m pip install --user pygal

W FRUREEFEAGLpipd A Rpip, MERERREM, KUEBEEMBRIFE-—user .
15.4.2 PygallE &

BT RERPygalr QI A RIEIR, EER ERKBER: Vi W http//www.pygalorg/ , H.diDocumentation, . diChart types. FAREIAA GIRARTY, LhAR501E X L6 E R R
AR

15.4.3 fl#EDpie K

TH KRB — T
die.py

from random import randint

class Die():

" llﬂﬁi;ﬁ\ﬁ?ﬂéj% o
(1] def __init (self, num sides=6):
" ""ﬁ&%%ku%6ﬁ" "

self.num sides = num sides

def roll (self):
o o] — AR F R T2 BB AL

[2] return randint (1, self.num sides)

TE__init__ () BE-ATMESH. QEXANRKLAN, NREHEEEMES, THERIN6 NREBETES, XMEEATRERTHER (MO . BFRRET
Bdnsa i, O BT 4 4D6, SHHIB T4 ADS, LLitH.

Jrkroll () AR Hrandint () REER—MMEHZ MKFENE (D) . XNMREWEREEHRIGHE]. L1EEnun_sides BUXBEAMEZ W KEMEL.

1544 PBH|T
BRIXAKROIRERT, SRWDMT, BERITHHR, FRELRELE A,
die_visual.py

from die import Die

# flg—4 D6
@ die = Die()

# PILRBT, L REME—FIRD
results = []
® for roll num in range (100) :
result = die.roll()
results.append (result)

print (results)

O, FAWET —4Die S, HEHIBRINMEC. EOL, RITWBTFI00K, IFHBRMLEREFEMETRresults Po THER—ARBIGRE:

(4, 6, 5,6, 1, 5 6, 3, 5 3,5 3,2 2,1, 3, 1,5 3,6 3, 6,5 4
1,1, 4,2, 3, 6,42, 6,4 1,325 6 3,6 2, 1,1, 3,41, 4,
3,5 1, 4,5 52,3 3,1,2,3,5 6 2,5 61,3, 2 1,1, 1, 6
5,5 2 2 6,4 1,45, 1,1,1, 45,3, 3,1, 3,5 4 5 6 5 4,
1, 5 1, 2]

B RE PRI RATA, Die KEBKEE WM. RINATHEIMG XRWRET HBAMB/DITRRE; RIKHERB0R7, IRULRBEEHIEEN. RIEFE
TI~6HIFTRHT, XRAFTATRMSERBEIAT .

1545 &R
A —ADOBRTF IR, BATTHEEAN RS AR EL:
die_visual.py

—-=-snip-—
# PILRBT, HHERFHE—IIRS
results = []
@ for roll num in range(1000) :
result = die.roll()
results.append (result)

# HTEER

frequencies = []
® for value in range (1, die.num sides+l) :
3] frequency = results.count (value)
(4] frequencies.append (frequency)

print (frequencies)



http://www.pygal.org/

BT AVKE 66 F PygalbR BEAT 4007, TSR K45 RATEN ISR, BRI L VT LUK BB 7 I IR B N 201000 (@) o FTER, RAMWET EF|FKfrequencies , ATHMERM
ABUHIH RS O, RATEHTRKN AL XERI~6) , HHEM A Eresults PHRATEZHLK (RO , HFHXMEMMEIFIRfrequencies KRR (L@
BTk, BAVETAALZ BTRXANFIRITED K-

[155, 167, 168, 170, 159, 181]

ZRERKESEN: RIVEH T 6MI—IBDOB T AT A B AETR— A ROTERI, B A HIHE LI AR L. FER TR,
154.6 ZHEHHE

BTERFIRE, RIORTULH —ARFERNETE. BB Z—MFHE, BT EMEREUMME. QXM ETERRGNT:
die_visual.py

import pygal
—-snip--

# HTEER

frequencies = []

for value in range(l, die.num sides+l):
frequency = results.count (value)
frequencies.append (frequency)

# X RAT AL
@ hist = pygal.Bar ()

hist.title = "Results of rolling one D6 1000 times."
2] hist.x labels = ['l', '2', '3', '4', '5', '6']

hist.x title = "Result"

hist.y title = "Frequency of Result"

© hist.add('D6', frequencies)
hist.render to file('die visual.svg')

AUEFVE, RAGET —Apygal.Bar () L£H, FHEAEMEERIst B (RO . BTR, RIMOLEnist MEMtitle ATRRETERFRE) , KD T
BEZERAME x SRR (D) , HEFMMEBBEMTIFE. £OL, BMEMAadd () B—RIEFEMBERDT (MEFBELSFMOERENIFE, EF 5%, Ahas
HHAEERFRE - BE, RIEXNERERNI—ASVCIME, XFIMHHIT AL DTN svg.

BERERNETE, BFRKT R EAWebR Mas. bk, ZEEM WebBl g hir@—MrER, BEKLFITIFfdie_visvalsvg CERLT die_visualpyFTEERIC R HD o R
BEI-ANRUTEIS-1FTRNER CO @R, RMMERTEXANMER: BRAELT, PyalERHERNE FRERS-11HFRNER) .

&  © [ filesff/home/ehmatthes/pec/chapter_15/dice_visualsvg

Results of rolling one D6 1000 times.
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E15-11 4 I Pygalf 8 i) 6] 5. 2% T2
R, Pyt XNMEREAZESE: WRRE RAME R ZERTREMRTE, FERSZHRBRNEE. ER-NERPEHSANEIREN, XTI EENER.
15.4.7 FIREBHABT

FRHH AT, BENSEES, SRMGEAEAR. FEREKEERRL, WEFADR T, UEMRNEHENSTHEL. SREFMTE, RIOBHEFEDBT
W B, IR RF M Eresults . EEHdic visualpydF s H -7 Adice visualpy, I TEHK:

dice_visual.py

import pygal
from die import Die

# RIS DOBLT
die 1 = Die()
die 2 = Die()

# BT, HFHEREFEB GRS
results = []
for roll num in range(1000) :

o result = die_1l.roll() + die 2.roll()




results.append (result)

# ATEER
frequencies = []
® max_result = die_l.num sides + die 2.num sides
© for value in range(2, max result+l):
frequency = results.count (value)

frequencies.append (frequency)

# ATHALZER
hist = pygal.Bar ()

@ hist.title = "Results of rolling two D6 dice 1000 times."
hist.x labels = ['2', '3', '4', '5', 'e', '7', '8', '9', 'l0', '1l', 'l12"]
hist.x title = "Result"
hist.y title = "Frequency of Result"

hist.add('Dé6 + D6', frequencies)
hist.render to_file('dice_visual.svg')

AP Die LHE, RIWBT LR, HFHESRNE S (MO . WHRERKBEXABIZAFMTRIRAT AR M, BRI AMEFME Tnax_result 1 (R
) . WHEHIK BN S RECRARANMRF RN TRABZM. SR, BAIHH2Enax_result KEMABHIKRE (AO) . BRIVEELTUEMrange (2, 13)
» BIXREHTFRADORT . MU HANELA, BiFmS R gl g g AL, KRB LR EEEABEMHNRTIEE, TAEREBTHEL M.

BIgERE, BAMERTHE. x HBAENEIE RS (L@ . CGuRIILRx labels LXBEFRMKEEZ, BARE —MEFKREANEREHELE. )
BATIREARE, EREE TR ErERIOFET, REEEMEILS-2IRKER,

rolling two D6 dice 1000 times. - Chromium

7 Resultsof rolling two
L € [ files/)/home/ehmatthes/pec/chapter_15/dice_visvalsvg

Results of rolling two D6 dice 1000 times.

170.
150.
140.
130.
120.

Frequency of Result

2 3 4 5 6 7 8 9 10 11 12
Result

15-12 B0 i S8 4 61 B T 10000K i 45 R

BAMERER T HAEANDOB TR AN RHLR. EQRESIR, 8RB0 aetEE, T8 RECRTIMTREMERR, XRFEATECHIEI TREIK S REE# AT, Xofh
BT 16, 2815, 3M4. 413, 5512, 6fl.

15.4.8 FIR#EAEAN TR FKSF
THEHREE—ANCH BT —NO0EE T, FE RN #XFAET 50 0007 )45 R -
different_dice.py

from die import Die
import pygal

# Blg—AD6f—4D10
die 1 = Die()
@ die 2 = Die(10)

# WBRTER, HHERFME—NFIRD
results = []
for roll num in range (50000) :
result = die 1.roll() + die 2.roll()
results.append (result)

# HaR

—-snip-—

# ARG
hist = pygal.Bar ()

® hist.title = "Results of rolling a D6 and a D10 50,000 times."
hist.x labels = ['2', '3', '4', '5', 'e', '7', 'g', '9', 'l0', '11', '12',
'13', '14', '15', 'l6']
hist.x title = "Result"
hist.y title = "Frequency of Result"

hist.add('D6 + D10', frequencies)
hist.render to file('dice visual.svg')

HAEDIOB T, RIEWRE -4 pie HHIMMEETES10 L) « RIVEBHT H—AER, LBERHEET 50 000X A2 10000k . W B BRI &/ 8 RSk A R2, EH
R IR RS REON16, FILBRAVEM I T AR, x HARE AR RIIE (L) .

B15-13%R T REAKER. WRERKKABEAR—A, TR, XEFASEHABD RERBER R BASHAFT M (IAMILE6MI0 , EEEE/MBTRE T 55




A ABINAEE: BELLAHT. 8. 0. 10MIIMASSE R . FHit, XL AHREFRNER, ENURKTRREMAR.

Results of rolling a D6 and a D10 50,000 times.
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B 15-13 7] B 355 6T % 7 0 107 £ 7 50 000K i1 45 3R
B A Pyga bR E TN R, BEB IR B R R XM RF/Lo8, RTUREHBTFRER.
HFRA A

15-6 B 31 A RAFE . #Edie pyfdice visualpy, KRB Ehist.x_labels HMFIREHN—AN BENERXFIFIRNBEIF. MREBBFIRMN, 7720
die_visual py#idice_visual pyH A £ o v JEFF 0B HORFIR T .

157 BADSB T - HHIU RN SRS B T 1000/ L R . BB MHBB T HIRE, HIRAFEES AL,

158 AR PH=A8BT : GRERARB=ADOB T, WRERIKRN RIS, TRARHNI8. HBEATMARER RN =Dol K% R
15-9 % RBUHR T . FRSEFHAMETR, BEEEIIRREARM. 58 TR BT I R BRI S R

1510 I ERA BN BRITAE « 2505 matplotibiE i ATALL AR BB T BB 0L, IR Pygab@id P ML BEALE 2 15 0L -

155 /Mg

HEARS, REIT WA SRR LR G st BT PO s 0T 8 F matplotlib @ 22 8 B i IR, DA Sl P S0 B R IR R BB HLIB AP i 78 s el F Pyl AU 2 L7 11,
DA fer 56 P L7 B SRAR R R S PN T SO R B T I 45 2R

FEF RS RERE R —FABTRAK TN, A TEAMRRAL RN MERL . SEUEERBE TS E R, EE R AR UREE  . EF FOs Mgk
MR, BEHPEBHERE UMRER LT E B 22 2R A7 XE R .

16T S, WATK MM ETEREEE, H49kS: 6 FH matplotib MPygalbR R R X L3 .

B16E THRHEE



EAZS, REMNNETREGE, X edmraiitk. W ERBESEEUER, B RESARETFORE. MRS X EEIERIT OV, REtfE R A B
BRI AR RER .
BATHE 7 1 AT AL AR 8 WA RAERE B : csv MISON. FATTH: 43 I Pythontii s e sv SR LAICSV GE S FRIIME) HAFHIRSEE, REFANAREABKX
BN ANNEREENRKEE. R)5, RIS FAmtplotbiR#E FTROEAECZE—EER, BRFANRRAMXFASEZW: BRI ~ R mFIE e Tt
B EAZNEE, RAOVEMEFABEDRT son RV A LLISONK RAZAE N D58, 43 F Pygalss il — B B I %I 2 A D Hu & .
FHEARZEE, KRB AESMERAKNNEIESE, MRS XNEERE BHRARNR. BEAELSM A ROMESE, LIRS U I H LSRR
HARMEREEE.

16.1 CSVIC &R

B A PSR, B R REKBIRERN—RIILLES SRIE (CSV) B XREMSCHRAICSVICH. flin, THR—TCSVIERIRSEIE:

2014-1-5,61,44,26,18,7,-1,56,30,9,30.34,30.27,30.15,,,,10,4,,0.00,0,,195

RPN R20144E 1 A SH R SEER, HPEEARNBHETEMBLTER, BERZHMBAE. CSVICHXT ARV SRR LERRG, (HIREFF AR R A B
FEHIE, X TIREGE SRR

BATK & b E A B SIS RHCSVIE R RS G, XSHFETAERBREERE (https/ www.nostarch.com/pythoncrashcourse/ ) F 3 E]. %K S fFsitka weather 07-2014.csvE i E
FEAEBRFRART (TRARNRERERE, RF T NBERTRIAXH) .

R XANTE A RS & Mhttp//www.wunderground.comvhistory/ T T K i«
16.1.1 A HrCSVICHk
csv MR EFEPythonbFHEFEH , WA F AT CSVICH R EEEAT, iERMABEBYRRIUENBNE. THARTEXNUHNE—T, HPaE—RIEGREFEHHIR:

highs_lows.py

import csv

filename = 'sitka weather 07-2014.csv'
@ with open(filename) as f:
reader = csv.reader (f)
(3] header row = next (reader)
print (header_row)

SNHcsv JE, BATEEMAKSCHRATRFEMIELL lename Fo BTR, RAWTFFXAIME, FBLERIERREMES - (LO) . RF, RfilAMcsv.reader () »
KIS SR RAE AL SRR T, TR -5 ZCHERBRMEER (reader ) MR (RO . BATEXAN LB RFMTEreader F.

Bithcsv B&EEHnext () , HHEFKRERNSERAER, BHRRESHHRHT—T. EWEHRES, RAREHETnext () —K, BRAIHREXHHE—T, HH
BEXHL (RO . BATKIEEWEIEFEEheader row . ENRERN, header row BEERAMRIIML, T ESITEHE S MRLEEIE:

['AKDT', 'Max TemperatureF', 'Mean TemperatureF', 'Min TemperatureF',
'Max Dew PointF', 'MeanDew PointF', 'Min DewpointF', 'Max Humidity',

' Mean Humidity', ' Min Humidity', ' Max Sea Level Pressureln',

' Mean Sea Level Pressureln', ' Min Sea Level Pressureln',

' Max VisibilityMiles', ' Mean VisibilityMiles', ' Min VisibilityMiles',
' Max Wind SpeedMPH', ' Mean Wind SpeedMPH', ' Max Gust SpeedMPH',
'PrecipitationIn', ' CloudCover', ' Events', ' WindDirDegrees']


https://www.nostarch.com/pythoncrashcourse/
http://www.wunderground.com/history/

readerfb 8 3L A LUE 5 2 RIS — 1T 80R, IR S TBIRAMEAR— N TR FEMESIR S . SCHkARDT RRFTHME ] (Alaska Daylight Time) , A B 2% B 44T I35 —ME#R
R H B Al SCfFkMax TemperatureF 18 HATHISE ZAMEARR 2R K B w40 IR BE o P 388 3o (8 5 LA B ST Sk s SCIF L 85 RO A5 B 2R Y.

EE ORI MR BN, R A AR AR T . IR AR SRR L, ER S RAE .
16.1.2 TEICHL R HEALE
SOAESORE SRR 5 TR, 5 B3 R B AEAN SO Sk B 3L BT B oK
highs_lows.py

—-snip--

with open(filename) as f:
reader = csv.reader (f)
header row = next (reader)

(1] for index, column_header in enumerate (header_ row) :
print (index, column header)

BATHFIRAAH Tenumerate () (L) KREMEANTEMRGI LHME. GEER, BRAMBRTRBTprint (header row) , #MBRXMNEFMAIRAE. D
WHWT, HPRRETEANHLNES:

0 AKDT

1 Max TemperatureF
2 Mean TemperatureF
3 Min TemperatureF
—-snip--—

20 CloudCover

21 Events

22 WindDirDegrees

AT, IR AR A B AE OB E 15, B FUK MR, AT Fsika weather 07-2014.coveh MIBATHIR, FHREIL %31 0 14,
16.1.3  HREUF R H BT

S HEILES P BIRIE, RAIRER ARG, B IR R R R

highs_lows.py

import csv

MO R R G iR
filename = 'sitka weather 07-2014.csv’
with open(filename) as f:

reader = csv.reader (f)

header_row = next (reader)

(1) highs = []
(2] for row in reader:
3] highs.append (row[1])

print (highs)

AT — ML Ahighs HEFIR (MO , FEFHXHFPRTHET (D) o FBLExT SIS K7 Ss TIRMCSVIHE, SR E 3hR B 25 Frabir BT —
1T HTFRAELTET XAKAT, XMEFK NS AT HE—NXATIT R B E R EGEE . FRIIT ZEIRR, BRG] 14 (FE25D KERERMEhighs RE (A
0 .

THERThighs BIEFEMEKIEE:

['6d', '71', '64', '59', '69', '62', '61', 'S5', '57', '6l', '57', '59', '57,
61", '64', '61', '59', '63', '60', '57', '69', '63', '62', '59', '57', '57',
61", '59', '61', '61', '66']

BRAVRBM T EROBRESE, FHEIEAER RS E SR .
THEHMEHInt () KXBERFRERAHE, ikmtplotibE# R EAN]:

highs_lows.py
—-snip--
highs = []
for row in reader:
o high = int (row([1])

highs.append (high)

print (highs)

HEOL, BITERFIRNFRHERERTHT, BELRMEFIRARRE. X, BENFIREES URFRFNEHRR<E:

[64, 71, 64, 59, 69, 62, 61, 55, 57, 6l, 57, 59, 57, 61, 64, 61, 59, 63, 60, 57,
69, 63, 62, 59, 57, 57, 61, 59, 61, 61, 66]




TR LR HEAT AT AL -

16.14 ZHSKERERE
ALK S B HEE, BATH %6 Fmpotbl— /4 B ~EH BB ENHRER, WTFHR:

highs_lows.py

import csv
from matplotlib import pyplot as plt

AR R IR G LR

—-snip--

# ARIEHIE LN E Y
fig = plt.figure(dpi=128, figsize=(10, 6))
@ plt.plot(highs, c='red')

# WEERKER
® plt.title("Daily high temperatures, July 2014", fontsize=24)
© plt.xlabel ('', fontsize=16)

plt.ylabel ("Temperature (F)", fontsize=16)

plt.tick params(axis='both', which='major', labelsize=16)

plt.show()

BB R [REFIRESplot () (@) , Hfki#c="red' MERFMALEH LG (LARFRETE, EAERBEIE) » BTR RIVRET —LEMBKEX, nF
R (D) , XEHEFISENAL. ETRIEZEFMBM, FILBA Sy WHENRE, Hplt.xlabel () BEBHT FHKRD, LRAGEEXHEE. B
16- 1R T RHIKER: —MIRKFTRE, R TR R R201457T SRNBH<E.

Daily high temperatures, July 2014
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16-1 BB AT NG R2014E 7T B HRRSBITEE

16.1.5 #Hitdatetime
THEBRFHMAY, FHEFH. ER|EEMHS, BN HRPEE 1T

2014-7-1,64,56,50,53,51,48,96,83,58,30.19, -—snip--

BEGZEERR, KBME—NFRE, HARNBFERMEETRE 2014-7-1" BRA—AFRRHENHPIN R OB —ANER2014FETHIHIN R, AIEHE
Hdatetime FHF¥Estrptime () « BIVELHEIEHEERstrptine () B ILIERE:

>>> from datetime import datetime

>>> first date = datetime.strptime('2014-7-1',
>>> print (first date)

2014-07-01 00:00:00

19Y-2m-%d")

BATE RSN T Bithdatetime Hidatetime K, REFRA T Estrptime () » HHEERTFHANFREERNE-NLS. B oANLSEFPythoni T B E B HIKIHK . 7
ARG, sv- ikPythont 1 8 o 8 — ANEF A AT T BB A DU LI 4R 6+ sm- ' Lk Python 38 —/MEF R AT HH WA R A BT i 2d’ ikPythons = fFd

K e — WA R BHK—R (1~3D
Jithstrptime () AR EMLS, HRFCIRRE MR, RI16-151H T Hb—LIXFEHLS.

#16-1 t&kdatetimerh B B A HIMN EE XK LS

%% aX

Py EWH4#, mMonday

2B A4, fnlanuary

FRFRFMAL (01~12)

R¥FFRABFH—R (013D




Y DU E Gy, 2015
%% aX
sy PRLEIEEGY, 1S
SH 24/ 0 ZNER B (00~23)
I 127N i /MBS 2 CO1~12)
%p amzpm
M Sreh% (00~59)
5s B 00~61)

16.1.6 7EEFRHEHMMHEY
BT ECSVIC R BRI, MR SRERETEGE T, BRRAPNEESE, HFBEIMEE%plot (), WTFHR:

highs_lows.py

import csv
from datetime import datetime

from matplotlib import pyplot as plt

# SRR E A B R
filename = 'sitka weather 07-2014.csv’'
with open(filename) as f:

reader = csv.reader (f)

header row = next (reader)

[1] dates, highs = [], []
for row in reader:
current date = datetime.strptime (row[0], "%Y-%m-%d")
dates.append (current _date)

high = int (row[1])
highs.append (high)

# AR SR ) E
fig = plt.figure(dpi=128, figsize=(10, 6))
® plt.plot(dates, highs, c='red')

# REEEHER
plt.title("Daily high temperatures, July 2014", fontsize=24)
plt.xlabel('', fontsize=16)
@ fig.autofmt xdate ()
plt.ylabel ("Temperature (F)", fontsize=16)
plt.tick params(axis='both', which='major', labelsize=16)

plt.show ()

BRIV T HATFIR, ATEEACH SR EPMEE<E (L) . B)5, RITEEEHPERRERE (row(0] ) H#fthdatetine XHE (O , IFKHHMEIF
Fdates KE. EOL, BRI HMMBEREEEBSPLot () - FEOL, BATAMAT fig. autofmt_xdate () REHMK BIIRE, URENELES. BI28FRTH
HEHER.

Daily high temperatures, July 2014
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16.1.7 ¥ F KB )

REFERE, RICREMESREEE, UR—IEESRNGRE R REE. HK 3 sitka weather 2014.csvE il B A R I SCH RS, %3044 Weather Underground i 4
B4R B R R R

BT UG R B S BEHRIET

highs_lows.py

—-snip--
# AT R B A R
@ filename = 'sitka weather 2014.csv'
with open(filename) as f:
—-snip--
# BEEEHER
® plt.title("Daily high temperatures - 2014", fontsize=24)



plt.xlabel('', fontsize=16)
—-snip-—

RAMER T 34, DA FIHT 503 S fsitka_weather 2014.csv (@) 5 BRABEBH T BRKIFE, URBAAFKEZL (D) . E16-387 T ERKEE.
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16.1.8 FHLHF—ANBIERH

E16-3pT KBt fE M ERER T RERSUREHEEE, ERTTUERTBRNREESE, FEREFH. i, FENEE P RERESE, HHEMFmaER
H, WFRR:

highs_lows.py

—-snip—-

# SCHR RIS R IR AR R R
filename = 'sitka weather 2014.csv'
with open(filename) as f:

reader = csv.reader (f)

header row = next (reader)

(1] dates, highs, lows = [], [], []
for row in reader:
current date = datetime.strptime (row[0], "%Y-%m-%d")
dates.append (current_date)

high = int (row[1])
highs.append (high)

[2] low = int (row[3])
lows.append (low)
# ARIEHAR LB
fig = plt.figure(dpi=128, figsize=(10, 6))
plt.plot (dates, highs, c='red')
@ plt.plot(dates, lows, c='blue')

# WEERHER

@ plt.title("Daily high and low temperatures - 2014", fontsize=24)
—-snip-—

L, BATRMT ZEFRlows , ATHMRESE. ETXR, RIONGITRHES (row(3] ) RBEFRNRESE, HFEHEN (D) . EOL, RITHEMT—4
Splot () KM, UMHAKGESHERESE. BE, RIVEXTHRE (MO . EI6-487R T ZREEH HRKER.

- Daily high and low temperatures - 2014
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BMHEANBARRSE, BARATUTBERGTREET . FTERGXANBERMBE RSN, BdECREAGRITRER. Hit, BIKMEMATEL1L between() , B
BEZ—A x HRIIMFEA y HRF, HERFHA Y ERFIZ K2




highs_lows.py

—-snip--
# ARIEHAR LB
fig = plt.figure(dpi=128, figsize=(10, 6))
® plt.plot(dates, highs, c='red', alpha=0.5)
plt.plot (dates, lows, c='blue', alpha=0.5)
(2] plt.fill between(dates, highs, lows, facecolor='blue', alpha=0.1)
—-snip--

OIS alpha BEBGKEWAE. alpha HRORFTEEYN, | (BRNRE) RrTE&AEY. @il alpha HERNOS, TiLLANECRTENBEELRER.

EOR, HAIMEIll between () HBBT —ANxEHRFH: F|Rdates , BEBRTH Ay ERF: highs Mlows . FHfacecolor ME THARBMHE, BAIEKalpha
BB T B/MIMEO.L, R XK BB RFERRRN RN A BNEEREE . B16-58R T BmESEMBRSRZ K X EuHEA N R R,
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16.1.10 4EERBEE

BATRLIZ BB 548 G SRAT AT 7 B R SR SR8 1T highs_lows.pyH IIRES, BF LS R BRI, REKEB S REBERZRENIIE. RAREFETRIIRREE, W
RAZEMACE, TS BEF A5

B, BAVREFEBRMFIER LT AN SR EN BB . 1§30 death valley 2014.csvE H| Bl A R FHER SR, BEShigs lowspy, FHAERFTAHNSER:
highs_lows.py

—--snip--

# NSO BRI, B R ARE R
filename = 'death valley 2014.csv'
with open(filename) as f:
--snip--

BATRAERFN, HHBT—MER, WTREHKRE TR

Traceback (most recent call last):
File "highs lows.py", line 17, in <module>
high = int (row[1])
ValueError: invalid literal for int() with base 10: ''

Ztraceback?g i, PythonEiZEABEHEF—RIEFSE, FBNCEERBEFZRE O ) B8N, REFE—Tdeath valley 2014.csv, HtAE &I A i 18] &8

2014=2=16,ssrrrrrrrrrrrrirns 0.00,,,-1

HA R EEILR2014E2 7 16 H INEE, RARFEENFRENT. ARRIXFEE, RATENCSVICH I EE R PATHR RS, X247 40E S 7T e B =7 % 3T
AT, TR

highs_lows.py

—-snip-—
# AR B R AR R
filename = 'death valley 2014.csv’'
with open(filename) as f:

reader = csv.reader (f)

header row = next (reader)

dates, highs, lows = [], []1, []
for row in reader:
(1] try:
current date = datetime.strptime(row[0], "%Y-%m-%d")

high = int(row[1])
low = int(row[3])
except ValueError:
[2] print (current date, 'missing data')
else:
(3] dates.append (current_date)




highs.append (high)
lows.append (low)

HIRAE S 2t Y

—-snip—-

#i5 B AR HH R

@ title = "Daily high and low temperatures - 2014\nDeath Valley, CA"
plt.title(title, fontsize=20)
——snip-—

X FE—AT, RAMEXNPRREM, BERIENREIE (MO . ABEGKREH B, Pyhonfi&5 RKvalueError B¥, MRATATZHAIE: TE—KHRHEL,
?ﬁﬂfﬂi%ﬁiﬁfﬁﬁ% (RO . TEEERHEBIE, I EE LT —17. WRREUREE QMK FTA SURR A RAEMR, WiBTelse MIGHL, A Huif b N BIAHR 5 R IR
B (1O . £$TRMNSEMFEAMRERD —MTHKER, BOBRTHE, EERPRETEAMME (L) .

WRRBEZEIThighs lows.py » KRIABREEK B RE —4:

2014-02-16 missing data

B16-6R7m T 2l H i BT .

Daily high and low temperatures - 2014
120 . i i ___Death Valley, CA
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E16-6 HTABHRSKBEMNRESE
BERANEREUFROERIT LT, SENE, RTAMBEMARESEN, XWRFETIH, EXMPEFFERNEEEER, NEAXENEETUHEEHX— K.
13 F AR 22 B SR AR PT R R R B8 . BB KA EMEBIE A S A IEM . ST FRXFENER, ATEARRIESSNA AN TARLE. EXE, BIMEHAT — M try-except-
else fUIBHSRAEEHRB RN E. EHEERT, FEMMcontinue KRB — YR, HHEMEHrenove () Hdel ¥ ERIMBIEMER . T RAMCMERK AL, RER
BATREHTI A B U AT 4T .«
HFR—RK
16-1 IH& 1L : IB&LMSBEEETFHRFERATAR? BEH—NERBELEREMREKENER, FH#THE. 7 Mhitp/www.wunderground.comvhistory/
TRV RSEGE . Sk, EHNHR K5 HRTEE, REHPITERH, B4 HComma-Delimited Fileft) 84, M8z, KHIWAF M NCSVC
.
162 LBGRFRETAMSE . EAXERRIRTANERY, SEZERRTHEEGENRR. HEFHBLEESRHRARTANSIEEE, FEE M EE
FIMERZIE. Ak, EESE6-SHME6-6FURERNy #iRE, SERFRMRTANSECE AT ERELE (R USHEMB AT MRREEBTHE) « K
BV DA SHRAE — AN E R P 2P BIRE.
163N E : ERRBGBIEMbY, BTk EENEEINHR. Ntk TERRE - NANERE, #efBERTRE, BEA—BERTERETE

164 RE : AW EER, SRFEFHEMBTT MR IEIREITIR.

16.2 HEHAAOMHE: JSONKR

EARTH, IRE T RISONKRMAOEIE, HMERson MHIREEEAN]. Pyt T —MESY¥EEANMEWE TR, REERTRADEEHTIML, URRER
UNE:Pi il

16.2.1 THEUEF A OHE

¥ 3CfFpopulation_data jsonS3 i B 4 B AZFF FTEE RSO, XA S £ BRKE 4 E K 1960~20104E 19 A D 40#E . Open Knowledge Foundation (httpz/data.okfhorg/ ) $#24t T KER
Dl Bt i RO BOm SR, XS m ok B K — MR R

16.2.2 UMM BE
AT — Fpopulation datajson, FE W # F4b HIXASTAE P AR -

population_data.json

[
{
"Country Name": "Arab World",
"Country Code": "ARB",
"Year": "1960",
"Value": "96388069"

"Country Name": "Arab World",
"Country Code": "ARB",
"Year": "1961",

"Value": "98882541.4"



http://www.wunderground.com/history/
http://data.okfn.org/

b
—-snip--

]

XA RS B R — MR PythonFl R, RPN TRBR—MLETOMENFHR: BXR4A. EHE. EHUERRRIAOEENE. RIOIAKOLENMER2010EHAOLHE,
B HEBATE Sedh T —MTEVIX L5 IR -

world_population.py

import json

# BEEE kB — AR S
filename = 'population data.json'
with open(filename) as f:

[1] pop_data = json.load(f)

# FTENEANE R 20104 A H i
@ for pop_dict in pop data:

(3] if pop dict['Year'] == '2010':

(4] country name = pop_dict['Country Name']
population = pop dict['Value']
print (country name + ": " + population)

BATE R FATBEIR son , LMERS IERMUMBSCHEH IR, BE, RIVEBIRFE#EEpop_data 1 (L@ » E#ison. load () FEIEFEHIPythonfe i 43 % =,
RER—AFIR. O, BAEfpop_data FRENMTR. BITRALE - T, BENME—EXN, RIEEDSFIMRREMEpop_dict F.

O, BATREFIM Year ' BNRMAMERTR2010 (HFpopulation datajson ¥IEARR 5 SHERA, FRBIPATHRFRFSELED o MREMH2010, BRI
5'country Name' MREKIIEF#Bcountry_name 1, HH5 'value' MRBRIEF M Epopulation 1 (A@) . TR, RIUTHENMERKWAHRMADLEE.

i A —RFIE R LA D&

Arab World: 357868000

Caribbean small states: 6880000

East Asia & Pacific (all income levels): 2201536674
——-snip--

Zimbabwe: 12571000

RATHROBR I RO SERNE XL, EXITFT Mk, BE, RIOTBEHBIER APyl L E KK,
1623 #HFRBEEHARFHE
population_data json (K EEMEAME AR /78 . AAEIXEA OHIE, RINTERRFAODBBNFF SRR FE, AERNEARRin O -

world_population.py
—-snip--
for pop dict in pop data:
if pop dict['Year'] == '2010':
country name = pop dict['Country Name']
[1] population = int(pop dict['Value'])
(2] print (country name + ": " + str(population))

O, BTSN A OBREMEMEARFER. TOAOREMEN, FEEEBECAFRE (L) .
R, MFHEME, XMEREIFBER, WTHR:

Arab World: 357868000
Caribbean small states: 6880000
East Asia & Pacific (all income levels): 2201536674
—-snip--
Traceback (most recent call last):

File "print populations.py", line 12, in <module>

population = int (pop dict['Value'])
@ vValueError: invalid literal for int() with base 10: '1127437398.85751"'

Bisfimma AR EAG—, BREFSHIHR. SHERMRNEEE, PyhonNRREEK A&/ MR FRE'11127437398.85751" HHNBH XANVMUETTRRA
AER R AR B HEARIND o HERRIXMER, RIVEETRSRIONE R, BRE RO B

world_population.py

—-snip--
for pop_dict in pop data:
if pop dict['Year'] == '2010':
country = pop_dict['Country Name']
population = int (float (pop_dict['Value']))
print (country + ": " + str (population))

Bt loat () MFRFBEHHN/M, MEBine O EFRNMEES, BE-NEH HE, RITTLITE2010FEMTERBA QLR FoRBHHRT:

Arab World: 357868000

Caribbean small states: 6880000

East Asia & Pacific (all income levels): 2201536674
—-snip--

Zimbabwe: 12571000




BAFRHBMRIEERTFE AL, BREOVES. UHTFEREMADRERES, TR EmsREEEHAANORET .
16.2.4 IREUFA £ i) H 5155

HIVEHE AT, &R ER R FEN ST — . Pygald i EHIE TRAEREE AR E R AENBRAER, UEAKTRRAOEE. SEBEBGAHERN, 2%
FERB MR E TGS . population data.json & #& =B E IS, {HPygalff FIFAF BN E IS, BATHZARERYE B XL RBHA F B0 E 565,

Pygalf$f i i) E I AS A7 A TEARER 1 180 (internationalizationff14E 5 ) 1. FHCOUNTRIES AFMBAMESHAFRNFRNENDMEREL . EEFXEEHT, WAERi1en HF
ARAFH, FFATEPHBAME.

countries.py

from pygal.il8n import COUNTRIES

@ for country_code in sorted(COUNTRIES.keys()) :
print (country code, COUNTRIES [country code])

7 EER for 18RS, RATLPythonkstd iz FRIRFHEF (@) , MJF T ENEAERITG &% R E XK

ad Andorra

ae United Arab Emirates
af Afghanistan
—-snip--

zw Zimbabwe

JIRERERRD, BAVERE — MR, EFECOUNTRIES PEKIBEEFD. RITEXANBEUIE— N B Ncountry_codes KD, CIMERBETULEFHINE:
country_codes.py

from pygal.il8n import COUNTRIES

@ def get_country_code (country_name) :
"R TR I E SR, R Pyga L AN T BRI E SRS
[2] for code, name in COUNTRIES.items () :
(3] if name == country name:
return code
# MRBHRBREHER, RiEENone

(4] return None

print (get_country code ('Andorra’'))
print (get_country code('United Arab Emirates'))
print (get_country code ('Afghanistan’))

get_country code () BZEFRL, HEHFEMER Scountry name 1 (@) . #ETFRK, FATEPFcOUNTRIES FIERL—E G (L) ; WRKBRENER
%, HREMNHENG (RO . EEFEE, RITERERIBEMEREHEENone (M@ . BJE, BIMEATEABERERAAXANRE, UBLEREIERKT
fE. SHHIK—8, XMEFEHT =BT AR E 5D

ad
ae
af

XA REET, Setcountry codes.pyF Hiprint BAIMER.
Tk, fEworld populationpy F Aget country code:

world_population.py

import json

from country codes import get_country code
—-snip-—

# ATENEAEFK 20104 B A M 3R
for pop dict in pop data:
if pop dict['Year'] == '2010':
country name = pop_dict['Country Name']
population = int (float (pop dict['Value']))
code = get_country code (country_name)

if code:
(2] print (code + ": "+ str(population))
(3] else:
print ('"ERROR - ' + country name)

REERLMAORERE, RIVEENGEMEEcode b, MRBEEMNG, MELDEMNone (L@ . WREETEIG, MTEOENDAHENERHAOLE (L) .
MRBRARBEND, RER—FHREL, HPEIXERAENGHERNAT (L) . MREEFTIMEF, ¥EH-LEFNBIHNERNA DR, &F—%HER
HE:

ERROR - Arab World

ERROR - Caribbean small states
ERROR - East Asia & Pacific (all income levels)
—--snip-—

af: 34385000

al: 3205000

dz: 35468000

--snip--

ERROR - Yemen, Rep.

zm: 12927000

zw: 12571000




SHEREREBNERERHA. §%, FEREAODHBNNHHEER, FEAOBEMPMKRMX (THEEHR) MEFRE FTERAKT) « Bk, FEEiH5uRE
AT ARKEEERS (WYemen, Rep., TARYemen) o X5, WATK R PEHERIEE, BHEMRIERINIKE T KBE G 0 B R A2 REK

16.2.5 #HlfEHt A

HTEHEE, HEtHtFBES MRS, Pyt T ERKEMwor ldnap , AT HBIRHIE RIS BRI HFAME . HERWAERor ldnap , BALREIE—ADREILE, +
S0 SR 47 B 1 R«

americas.py

import pygal

©® wm = pygal.Worldmap ()
wm.title = 'North, Central, and South America'

® wm.add ('North America', ['ca', 'mx', 'us'])
wm.add ('Central America', ['bz', 'cr', 'gt', 'hn', 'ni', 'pa', 'sv'])
wm.add ('South America', ['ar', 'bo', 'br', 'cl', 'co', 'ec', 'gf',
'‘gy', 'pe', 'py', 'sr', 'uy', 've'l)

© wm. render_to file('americas.svg')

L, BAIBIET —Miorldmap 6], HRETZHMERKcitle B, EOL, RAMEMT Hikadd () » EEZ—MFEN—/FIR, HPEFRERMNERBNER
BRI, FRIAMadd () BRAEEHEZEE-MHHE, HFERRLYERZFOENEENTRE. RNZUR-MHBIEEREMEEBX, FHE—KiAMadd () &,
FEEBEERFIRTEE ca' v 'mx' Mrus' , UARRHMER, BEIFMEE, HTR, APRMERERBRAEKLE,

O Jidirender_to_file () GIB—NMEFZERK sy, RATUENKESRHIIFE. MR —BURAGGEREISE, PRMEENHE, mEl6-7THR.

North, Central, and South America - Chromium

North, Central, and 5o x

& = C | [ file: cfchapter_1 icas.sug
Morth, Central, and South America

North America
W Central America
South America

167 EXREEWorldmap IK—AE 8 LH

SEMAMREEHAKER. RemrFRERmEE, RIEBEDRMERE, UEREXRERNER.
16.2.6 T E 2 RBFHE

NGIERE L ERBFHE, RIRE—ERE, RrR=tXERHADLE:

na_populations.py

import pygal
wm = pygal.Worldmap ()
wm.title = 'Populations of Countries in North America'
@ wm.add ('North America', {'ca': 34126000, 'us': 309349000, 'mx': 113423000})

wm.render to_file('na_populations.svg')

B, GET —Aworldmap SEFIHRETIFE. HTR, MATHEadd () ,» ERRBLHE -ALSEBT —MFERTMARIIE (@) o XAFIKEFHNF I PygalE 5]
BN, BAOBEEAE. PyaiRifXEHT BB ARERE UDRET NG (AORPHERFCRR, AOBRSHEXBERE , WEI6-8Hx.



Populations of Countries in North America - Chromium

) Populations. of Count: x
- e DF ¢/chapter_16/na_j svg

Populations of Countries in North America

North America

E16-8 JLXEXRMAOHE

RiptE AR EY: MRRERREAENER, BEARACOKE. TEEXNHESHFNES K.

16.2.7 ZHIBBRHFAOME

EERHMERMACOKE, TR SR L RAPyaE RN F IR AW FRNERNG, ERIAOEE. Hik, FEworld populationpy & inin T HHS:

world_population.py

import json
import pygal
from country codes import get_country code

# AR BB FIR

—-snip--

# Bl A DR
@ cc populations = {}
for pop dict in pop data:
if pop dict['Year'] == '2010':
country = pop_dict['Country Name']
population = int (float (pop dict['Value']))
code = get_country code (country)
if code:
(2] cc_populations[code] = population

® wm = pygal.Worldmap ()
wm.title = 'World Population in 2010, by Country'
@ wm.add ('2010°', cc_populations)

wm.render to_file('world population.svg')

BATER S AN Tpygal . O, BAGIET —ANZEFH, HTFUPyIERKMERFEENDMAOLKE. £OL, MERET EHG, H&ENEMADEES5EEIE
A FMcc populations o BATEMBRT FrEMprint 4],

HEOR, BAEET —Morldmap B, HiEtBEHcitle Bk, £OL, RIAMTadd (), HAEHEEHEHNEMAOKRHERK TR B16-987R T ERKME.

world Population In 2010, by Country - Chromium

) World Populationin 2 »
L C(BF tfchapter_16/werld g

World Population in 2018, by Country

2010

169 2010ERtE R A D HE



FIABEREERROERE, BIFHER ARG, BN TREHER, FREAAORERTTECO. ABEEHCEBIRGRRK AT, XBEEREKREG, UUERHERHRB
FEMADEE. EARBEYS, REEFBREOK, AERIERLRAKN. SASHERME, FEORENZENTRURBEAOSERES. AEZEMHEE, B
BREACDHERBERSHE, BHINAENMER.

1628 WBEAOEEBEFRS4

BN EMA DL EMERLHEE, EELFMBES, ENREResaEZEZNE . TEMEERNADESBT T 102, ETRAODBRZHNEREZXE, HRFRL3M0Z.
TEAEFE BB —NRE, TRREANORESRZH—D T 1000771 AT 10007571012 2 18] ¥ LA K 481 10121 -

world_population.py

—-snip--

else:

# Bl M A D HER T
cc_populations = {}
for pop dict in pop data:

if pop dict['Year'] == '2010':
—-snip-—
if code:
cc_populations[code] = population

# ARWEA O YEK A K E RS =4
© cc pops 1, cc pops_2, ccpops 3 = {}, {}, {}
® for cc, pop in cc_populations.items () :
if pop < 10000000:
cc_pops_l[cc] = pop
elif pop < 1000000000:
cc_pops_2[cc] = pop

cc_pops_3[cc] = pop

# BEBASHNBEEONMER
(3] print (len(cc_pops_1), len(cc_pops_2), len(cc_pops_3))

wm = pygal.Worldmap ()

wm.title = 'World Population in 2010, by Country'
@ wm.add('0-10m', cc pops 1)

wm.add ('10m-1bn', cc_pops_2)

wm.add ('>1bn', cc_pops_3)

wm.render_to_file('world population.svg')

HEEFRSHE, BNBIET =478 (L@ . BETR, @ficc_populations, REGMERMHADHE (@) . if-elif-else REBHEHAEIG- A DEE N
NBEER 78 (cc_pops_l v cc_pops_2 Eﬁcc_pops_3 ) H.

EOL, RAVTENRLEFMMKE, URBEANSANME. LH0EN, BIEH=ASTEHHFMEWor ldnap # (@) - MRFRAEBTINMERF, HEFINKRSE

AN IR

85 69 2

bRy, AOASFI000GKERAESS, AOATFI000HM0ZZEKEREON, EFFHAERLBRK, KAOHBLTI10Z. XHNIEERREE T, BBEE

HEERER.

E16- 108 T AR E .

World Population

) World Population in 2

L C |DF peg/chapter_16/world ion.svg

World Population in 2010, by Country

8-18m
W 18m-1bn
=1bn

E1610 4=HErWitRAZEEAD
PAMEAT ZMARMHRE, RNEEEBAORE ERERN. £84EY, SMEXHEAOND>HZEUNRBRBTE.

16.2.9 {3 F Pygalit B 5 B i BE X

FEIXANHE A,

RIFEAOKERSEABREER, ERANREREREE. Fl, £XE, Pyalt# TEERHOMSEEA, Tl APyt XiRERSRIAERE.

RATWALPygalf I —Fh Bk f, (BKIRE %A, HFLEANPHMBEAZRNEK:

world_population.py

import json

import pygal

@ from pygal.style import RotateStyle




—-snip--
AR D HHE T I R A R =
cc pops_1, cc pops 2, cc pops 3 = {}, {}, {(}
for cc, pop in cc_populations.items():
if pop < 10000000:
—-snip--

® wm_style = RotateStyle('#336699")

® vm = pygal.Worldmap (style=wm style)
wm.title = 'World Population in 2010, by Country'
—-snip--

Pyoaltf RAFRETER s tyle B, RATMXMERPFATHRRotatestyle (L@ o GEXANMRHLFIN, FERE—ALS—TNHEBKRGBHIE (D) ; PygliR
BIRENBEAGHEESE. +A#HKER HIRCBAGRE—IUHS B ITLNFRE, FARBNFR, KB FREFLO0E, ETROIANIRIRANE, &
ERNRAEGSE. SMBENREEE N0 (BEMHMKEE) ~rr (BERSEMEMEIE) . MRMRELE Rhex color chooser (+NHFIBAEFES > , TRBILIREE
HEREFEAANFEF B RHARGBEN TR . XEMHAKSAME (#336699) BETLERLE (33) « £—BHRE (66) MEL—LHKES (99) , BARotatestyle #
BT —MRECREE.

RotateStyle BEI—MERM R, BITEHFEMAEwn_style o AFEARMERTE, RIVEQEWor Ldnap AN XBFLSHTAE#E (AO) . EFEKHED
E16-11FR.

hapter_16/world, lation. svg

World Population in 2010, by Country

E16-11 HADXSMEABERGAT E— WHEEE
BT MR R B AR EE R, WEASH RS RS,
16.2.10 MBI EB

Pygalil % BRI B A L. RI7EER, REMLightColorizedstyle MRETHEKBIGA ., XNMREHENERNEE, SAFERO. FEUREMERNGE.
EREAXAMER, BIANE:

from pygal.style import LightColorizedStyle

ARIER AT ML E AL ightColorizedStyle T, #liM:

wm_style = LightColorizedStyle

SR IXAN RN, RAREERESEANSE, Pyl ik BEBRIANEA., BEREHGE, AffRotatestyle, F¥LightColorizedstyle fEAEFER. A, &
ALightColorizedStyle fMlRotateStyle:

from pygal.style import LightColorizedStyle, RotateStyle

ﬁﬁﬁaRotateStyle BE—FEER, #%]\%*/l\&t%%base_style :

wm_style = RotateStyle('#336699', base style=LightColorizedStyle)

BRETERNES, ANREETESEENFOEENEAREE. FRAXMERN, ERNERSEBHFRFERE .
ZRARFR TG EEEN R BRSO, Einport HAPHEENEXHFTED:

from pygal.style import LightColorizedStyle as LCS, RotateStyle as RS




XH,

R SCH 4 -

wm_st.

yle = RS('#336699', base style=ICS)

BRI B E RS, BRRIR I % i B R A B S

HFR R

16-5WFEHTAEK : AWHEADBER, HFRYRMER, BFAREIFHEEANFZRFOENG. HFREXEEEK, £FHRCOUNTRIES FHREIEMNHER
B RE, FTTFEMXENER, %ﬁEQEticountryicode() FHRM—Aif-elif REBER, LLR B E 7.

if country name == 'Yemen, Rep.'
return 'ye'
elif --snip--

X e RA A B FiCOUNTRIES MIEHMiEAreturn None ZIA. SEREHMIEHIE, RE M HEK FeR,

16-6 Bl 947 58 : Open Knowledge Foundationd® fit T — /M4, HPEEEMEENEMNAEE (GDP) , A #Ehttps/data.okfh.org/data/core/gdp/ # BIIX AN EHE
£ B THRXANMEIEENISONIRA, HLH—NER, BEREERL—FNGDPEHH K.

16-7 & FRE S : tHFRIT (The World Bank) #4E TRZHHESE, HPAEHERERSENER. &1 Mhttp/data.worldbank.org/indicator/ , F 3% B —/MREK
MRS, RHEEESE, HRE8EEDownoad DatadfiEFECSV. FREWEI=ZACSVIHE:, HPFHAMEE FEMetadata, RRERFE=ACSV:. ST 2

Fy RN FHR, ERFEANTERPyalEEENR, HRIRAXA SR EFENBEEANE. FHvorldmap SME—/MEE, EHPERXLEE, FRERR
B E XA E R,

16-8 WX R country codes : WAFE B country codes Bf, FH Tprint iIHAREEget country_code () RREHTUPMHETLIE. ERAKRESLL
FEIMER, XN RPRESEOWR.

16.3 /Mg

AT, REIT . WAERNERBIESE; MALBECSVAMISONSIH, PR AR BRERIMEB ISR 1074 matplotlibsR AL B DU SRS BOE, G4 ool 6 PR A2
Rdatetime , URMALER—AERPLRHZNBIERF; W06 Pyeali ] 2HLE EHE Kt 70 E, LR 0T 5 B Pygalih 1 B R IFE R

AT HERACSVMISONI AN )G, RH RESS AL IR TLFAE M E AT B3R . K2 S0 Lo R A w7 A DU B P Kb ) — PRI T 3R % S R IX P s X2 33 G A e

REBRMIT T #e% .
ET—58, RBHS E SN ERELR I LT TR .. MRRRREREELRRE, FRXEERTUME®R: WRREETRATWERF R, HUH%EE

L

17% f#EHAPI

17.1

EAFED, REZEINARES—MSLNER, Ho R BER T . XAEFHEAWebN FAREED (APD B 3hER MR E B2 EAW
B, FEXPREE BT AL, BT IX PG S TR 6 20 R Bt B SR AR AR T AL, RSB E R B2, E BRI B AR R .

1 Fl Web API

Web APLR M — &85y, T 55 AIEEBARURLIERREE BNEFRE. XMIERTAAPTAM . HRELHERH S TRAEMER (MISONRCSV) RE. KT s %



http://data.okfn.org/data/core/gdp/
http://data.worldbank.org/indicator/

IR R ZHRRRFHRBT AP, NS pAt 38 54 i ) B2 F AR o
17.1.1 GitH GitHub

A E AT AAL R T3k B GitHub I (5 B, X R —/MERRR R AR PMETT R I B KIMBE . FRATHE 5 A GitHubF) APIR 7 3R 5% 1% 94 3 =p Pythondfi B 115 8., 485 {8 F PygalE (R B
WAL, DLRBLX LT E 2R .

GitHub Chttps/github.cony ) #14 FIRE Git, Gitle — M RIRARH RS, LR R FNGRSIMET RE . GBI KK E B AT E T TIE, 85— SIS SoEm
e NFrE B . VRIETE SEIUHTDIRERT , Gickr BREZVRXT A ST FT S B RIBTATE, RERFTHEEN, MGERLREE SRS WRER T, BHEEHT
MBS, A R B UL KA AT ATRES (BERAM T B A Gio T A 12, HSMEMRD) . Gittub B E MAMECES, FEAS ST EMERBER—T: KR
M. BHS5ENELS. HERbugREE.

T ERKTE, GitHbM TR EME (star) URRSCR, B EMREHO T RBMERNEE . EAES, RIKES —MERF, € B30 TRGitHub k2 % 5% = i Python i H
B8, HXXLLE BT AL

17.1.2 1 APLA B 8 R 3038
GitHub ) APTRL /% % 3 i3 APTIE FH R 1 R (5 B EAIEAPTART R A REH, 572X K52 A0 HuhE A s A\ F bk 36 4 24

https://api.github.com/search/repositories?g=language:python&sort=stars

XA IR Bl GitHb S AT 8 T 20 ANPythontil B, &H A KB LV K Python B IS B . THEHRFAH XN F—H5 (https://api.github.conm/ ) KiFRKIE
B GitHub M 35 W S APTR I I 384 s B FoRI—#4 (search/repositories ) ikAPHEZRGItHb LHIFTE B FE.

repositories FHIKASIEHBRMNBEMALBE —ANLS. o REEH, MESILRIMEBIFHBEEN (g=) . BEMHlanguage:python, RITEHRERREEIESA
PythonfI B EME R . BIE—#4 (ssort=stars) BEHTHEHLRBHESZHITHT .

THER THRMKRTUT. AMRIA A, ZURLFAESEATHA.

{
"total count": 713062,
"incomplete results": false,
"items": [

{
"id": 3544424,
"name": "httpie"”,
"full name": "jkorzt/httpie",
—-snip--

ME AT A, WEARBE, GitHbMILH 713 0624 PythonTfiH. "incomplete results" H{ENfalse , WILBAIAEFRERINN CEIHIEREER . MH3EGitHub
TiEETAEEIZAPL ERERXMEE Atrue « HTRKFIRDERTREK 1itens" , FHAEEGitHub b £ 32 X8 #IPython B #1415 2 -

17.1.3  #&¥requests
requestsfl ik Pythonf /7 B85 B2 A U ) I b 18 SR A5, B AR EIR B WS . FE 2 Srequests, EIATHRUT THEHIK M4

$ pip install --user requests

MBRERA AL pp, WSRI122.1% (RERANRE, KRTREEGHEXAFSHMURRNELS .
17.1.4 A3 APIW L
THERGE S, EHITAPIAMFAIELR, i Gitlub - 2 %5 2 K PythonR B :

python_repos.py

@ import requests

# AT APTE A FE 47 i L
@ url = 'https://api.github.com/search/repositories?q=language:python&sort=stars’
® r = requests.get (url)
@ print("Status code:", r.status_code)

# HFAPTWI R AFfEZE— AR

@ response dict = r.json()

# AbEEER
print (response_dict.keys())

EQL, BATFATERrequests . O, BRAVEMHAPIARAKURL, REMHArequests RPITHA (RO - BMAAget () HFHURLBAE, FHWERXN REME
REr . WENREE M8 Nstatus_code KRN, BUERMMEFRRTRIT CREML00RFERBT - EOL, BATTEHstatus_code , BLAHARTRI
g

XANAPLR [EIJSONAE R B, BEIMIRAVER 777 son () HiXEEBEHEA— A PythonZ it (RO . RATEHMRB AN FHIFEEresponse dict H.
85, BfiliTEresponse dict PRI, MHWT:

Status code: 200
dict keys(['items', 'total count', 'incomplete results'])

WA 200, FHILEAVFEFRBRIIT . MEFRAGBE=/#: 'items' . 'total count' M'incomplete results'.
R BXERENEANZSEREERENSRE, HEELEWUZKEE incomplete results' MHXBKE. BIITERHNAPIAARN, 25 MNAEXA
E.



https://github.com/

17.1.5  Ab ¥ R 7 d

HAPIAFIE B M5 BB FRGE, AT EXAF R EEE T FHkAE R — SR X E B . XR—MAEKTR, THARS THENER, BT LIrs
HEFUBNBIE B -

python_repos.py

import requests

# AT AP TR F FE A7 i L

url = 'https://api.github.com/search/repositories?g=language:python&sort=stars'
r = requests.get (url)

print ("Status code:", r.status_code)

# K APTWIRAFfEZE— AN AR B
response dict = r.json()
@ print ("Total repositories:", response dict['total count'])

# WERARBENES
® repo dicts = response dict['items']
print ("Repositories returned:", len(repo dicts))

# BRAB-NCHE
® repo dict = repo_dicts[0]
@ print ("\nKeys:", len (repo_dict))
@ for key in sorted(repo dict.keys()):
print (key)

EOL, RIAMTEIT 5 total _count' MAXEKKME, EIRH T GitHub &3t & £ A Pythonfh B .

Hritens' HXBER IR, HPOERELFH, MENSFRHELEHFRX—APyhonBENEE. O, BATKXANFEHIIRFEErepo dicts FHo BTFR, A
#TElrepo dicts MIKE, URBRIKBTZONMRENGEER.

HNERNHT FREHEXENCENER, BABRM T repo_dicts PFHRE—ANFH, FFKHFEMEErepo_dict B (O . HETR, BIVTHONXANFREEHREY, FF
HPHZHER (@) . EOL, BRATEXANFZREFTER, FERPTEIMEREL.

i AR RATX SRS M HAEA T E MWK R,

Status code: 200
Total repositories: 713062
Repositories returned: 30

O Keys: 68
archive_url
assignees_url
blobs url
—-snip--
url
watchers
watchers_count

GitHubi APLE Bl A XA B ERKEER: repo_dict BF63ME (L) . B FHAEFXLRE, WRBMERRE XTEKHLEEE (EHEGMIRB AP IR EHL(E
B, B, BagubbiXrERREREREREER) .

THRIERrepo dict 5 —LEAHKBEME:

python_repos.py

—--snip-—

# BRRARBENER

repo_dicts = response dict['items']

print ("Repositories returned:", len(repo dicts))

# RS-
repo_dict = repo dicts([0]

print ("\nSelected information about first repository:")
@ print('Name:', repo dict['name'])
® print ('Owner:', repo_dict['owner'] ['login'])
® print ('Stars:’', repo_dict['stargazers count'])
print ('Repository:', repo _dict['html url'])
@ print ('Created:', repo _dict['created at'])
@ print ('Updated:', repo_dict['updated at'])
print ('Description:', repo dict['description'])

EXE, RIWTETRAFE-NOENFRS SRDRMRBRNE. £OL, RIETEHTHEKNER. TEREERA-ANFAIRN, FLEOL, RITEA%owner KiTH
RrEENTR, BERARKey REPTAHENERE . £OL, RINTHHERE T SONMERIFSE, UERTEAGHbEERURL. # TR, RAITERE KA F
(@ FRE—REH W (RO . 85, RIVTEICERRR. HHRUT TR

Status code: 200
Total repositories: 713065
Repositories returned: 30

Selected information about first repository:

Name: httpie

Owner: jkbrzt

Stars: 16101

Repository: https://github.com/jkbrzt/httpie

Created: 2012-02-25T12:39:13%Z

Updated: 2015-07-13T14:56:417

Description: CLI HTTP client; user-friendly cURL replacement featuring intuitive UI, JSON support, syntax highlighting, wget-like downloads, extensions, etc.

M BRI TR, w54, GitHub k2 %R =i Python i H AHTTPie, A #H RN jkbrat, A 16 0002 A GitHubM ' 453X M E INE . BATATUUE BIX AT E K-S
URL, HAUERIAA20129:2H, HBOEEH T . ®f5, #iRiRHHTTPeH F#BNLRPATHITPIER (CLIRMW&THRE NHES) .

17.1.6 BMRBZRKIWK B E



X EHAR AT, ROFERELNOE. FTHRKRES —MEF, TEHAPIARRERKSNCERREERED, MERGETIMLTBEREXERES.

python_repos.py

—-snip--

# BIRARBENER

repo_dicts = response dict['items']

print ("Repositories returned:", len(repo dicts))

@ print ("\nSelected information about each repository:")
@ for repo dict in repo dicts:
print ('\nName:', repo dict['name'])
print ('Owner:', repo dict['owner']['login'])
print ('Stars:', repo_dict['stargazers_count'])
print ('Repository:', repo dict['html url'])
print ('Description:', repo dict['description'])

L, BAUTET —FRAEHEE. £, RiBfirepo_dicts PHFTAFM. EXAMERS, RIVTEONENRE WL, FiFH. B%. #GitHub EHTURLL K ik :

Status code: 200
Total repositories: 713067
Repositories returned: 30

Selected information about each repository:

Name: httpie

Owner: jkbrzt

Stars: 16101

Repository: https://github.com/jkbrzt/httpie

Description: CLI HTTP client; user-friendly cURL replacement featuring intuitive UI, JSON support, syntax highlighting, wget-like downloads, extensions, etc.

Name: django

Owner: django

Stars: 15028

Repository: https://github.com/django/django

Description: The Web framework for perfectionists with deadlines.
—-snip--

Name: powerline

Owner: powerline

Stars: 4315

Repository: https://github.com/powerline/powerline
Description: Powerline is a statusline plugin for vim, and provides statuslines and prompts for several other applications, including zsh, bash, tmux, IPython, Awesome and Qtilg.

bR A RN E, TAEAEE R, EAEEX FEERASHE, FARMEEAIR ML TR E RSB E LR,
17.1.7 AL APIF 3 3 FR 41

KEBAPTERFZTEE R R, BIARTERE R W 18] 9 AT AT RO SREAEFE PR ] . BEFRBARR T I T GitHubFIBR 1, 17 7E 30 %2 2% H % A https//api.github.comvrate_limit , /R¥FE BIRLLF T
T FY P <

{
"resources": {
"core": {
"limit": 60,
"remaining": 58,
"reset": 1426082320
b

(1) "search": {
2] "limit": 10,
(3] "remaining": 8,
4] "reset": 1426078803
}
b
"rate": {
"limit": 60,

"remaining": 58,
"reset": 1426082320
}
}

BATROHE BRBRAPIHHERRH (@) . NI, WLERAESE10MER, TELIX—F4H, RIETHATINMER (LO) . reset HIBHMREAKEERN
Unixiit (6 83 8 7t B (1970F 1 IR RESAE) (@) . FAEmBUE, I EREI—KEEKmE, HIkmiECEEAPHLIR. BEWRE, RUFSHEREE.

EE RZAPHERREMRBAPIE A A RITAPIERN . REAFR, GtHbBEXHNER, BRB\BAPIHHAE, KAKERES.

17.2 R Pygal ] 4L & FE

BT —SHEBREIERE, BAIRETIML, 2IGitHub EPythontl B MIZHOWRRE . RITKAR A LERFHBE: FRNEERFHERBTZOBE. BHEFBREHREAN
T BAEGitHub B ET . TR B IR ERIX R

python_repos.py

import requests
import pygal
from pygal.style import LightColorizedStyle as LCS, LightenStyle as LS

# AT AP I A7l BT

URL = 'https://api.github.com/search/repositories?g=language:python&sort=star'
r = requests.get (URL)

print ("Status code:", r.status_code)

# K APTWRAFfEZE— AR b
response_dict = r.json()
print ("Total repositories:", response dict['total count'])

# BIRARBENES

repo_dicts = response dict['items']

@ names, stars = [], []
for repo dict in repo dicts:



https://api.github.com/rate_limit

(2] names.append (repo_dict['name'])
stars.append (repo_dict['stargazers_count'])

# AL

® nmy style = LS('#333366', base style=LCS)

@ chart = pygal.Bar (style=my style, x label rotation=45, show_legend=False)
chart.title = 'Most-Starred Python Projects on GitHub'
chart.x labels = names

@ chart.add('', stars)
chart.render to file('python repos.svg')

BATE RSN Tpygal UIRENTERKPygalftR. TR, TEAPHARAMMEPRES U ERIKCESY, UERBAPIAARSHAT WE. RAIINETEHREKEXTE
K8, EAREd TR EIIXEE LS.

O, RINWETHANEIR, ATEERASEERTRER. ROIFESITEMNLR, ATAFENLFE, ROICFEZMERBRETZOANE, BTHEFVKNE
BEo FEAEFRF, BATEIE KAFRAHRE K E LM BIX LT RN KED.

BTk, BAMEALightenstyle & (Bl&Ls ) @YX T —FHR, HFHHECRENRES (O . BAVEEHET ELSbase style, LMFALightColorizedStyle
% (BlBLcs) « RfE, BAMEMBar () QB AMEBHFBE, FHEEE TNy style (IO . BATEERT BABHMERES: LIRSS HilEi45E
(x_label_rotation=45) , BT AP (show_legend=False) , EARMREERPLEI—MEERY. TR, RIMNAEREETIFE, HKEME= labels
BB HFIFnames o

BT RIOAFELXNEERFIRINGE, FREOMFMBEER, BirZRERT ZF/FHE. ERNERWNELT- 1R WS, s E K2 YORE R M E &5
%, {HFTHIXEE EEPythonE S RAPHMEE.

%,

3

6,-J’r 2, o, Y 4*1 %, b Y % %
"“:?’%%v’a‘«s.%&&,q: " %"Q"‘«.‘% «/rf’ o,
1

‘\J,\ 7"3»

E17-1 GitHub b 32 %02 B 5 & ¥ Python®l H

17.2.1 B Pygal® &
THERBOEXANE RN RITEETSAHFEIES], FILERHERARRDNEN, Q- MRENR, ERATEAEESESBar () MHTEEH:

python_repos.py

—-snip--

# WL
my style = LS('#333366', base_style=LCS)

@ ny config = pygal.Config()
® nmy config.x label rotation = 45
my config. show legend = False
3] my config.title font size = 24
my config.label font size = 14
my config.major . label font size = 18
(4] my config.truncate label = 15
(5] my config.show y guides = False
@ ny config.width = 1000

@ chart = pygal.Bar (my_config, style=my style)
chart.title = 'Most-Starred Python Projects on GitHub'
chart.x_labels = names

chart.add('', stars)
chart.render_to_ file('python repos.svg')

QL BATBIET —Pygalconfig M, HEHFL ANy config. BUIBBmy_config KA, WEHERMIN. EOL, RITEETHANEME

x label rotation Mlshow _legend, bﬂ]ﬁ*r&ﬂ?ﬁ”@Bar %wﬁu%%i&t%%ﬁiﬁ%ﬁﬁﬁ O, BRIEETEERRE. BIRENERER AR EXN
BIR, BIARSR x i ERTE AR y B ERREART . FARER y L RS000B B MLIE, RERENER, USAFEXATR, EOL, RAIE

Ftruncate label WEKMIMHE ZHEEAINFR (WMRKK BRI FE LERENTHE L, BEATENTAEL) . HTR, Bl show vy guides BB HNFalse

» VIBRGRERFRATFE (RO . BF, EOMRET B LHE, 1LERE #3426 .

QR EIEBar LHIN, BATMny config fEAF—A%E, NMBE - LSEETHANRERE. RINTLUEEny config HERKBNREANEELY, MOLK
RIBTHREARE. BHI7 28R T EHRERRNFHERE.
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