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Python 135/ T. HZPRTWIRI I I VI EFETT, MBNLREL LT —2fEr, ¥ ¥ TV THRN
BATI o MEM TR TS IV IR MA TWE T, Python &, JEMS L7230 « B 7 — 2 BUAS
FAVER=TVRTHE2ILREPL, AP VST 4 VIREKET 7V 7 — a V% (Rapid Application
Development: RAD) IZHBNZ 7075 IV VS RoTVWET,

Python Web # A b (https://www.python.org) i&. Python £ ¥ X =7V X e fEHES L 757V DY —Ra—
Fe, FETF79 b 74— T8V RANVELDNAF VT 7 A VR TRMLTVET, £,
Python ¥ = 7% 4 MZlE, EHEOY—F =T 4 ET 2Bl T4, V=), FFaXYIRELHE
MLTVET,

Python 4 ¥ & 7V Zi&, ffific C/C++ SR ¥ TEEINLBEHCT7T — 482 HlAAA, IHETEET,
Fh. 77V =2 a DARRIA X &TH, RREFEE LTHHELTVWET,

ZOF a— VU T7ME Python SFEDOEAN LG ez, BRI S TN L ET, b 7ZFTidR<,
Python 4 ¥ X — 7V X TEBICH > IV EFETT 2 L HENEE D T2, ¥ Iz z2dlir Lt
EFTODT, ZEHOZITHRVTL & 5,

EHEF 7Y 2 7 FREY 2 — L DFMIE library-index 22 LT3V, £/, ERRSHELR
¥, reference-index IZHH 3, C FiB C++ SHETHIREY 2 — 12 FH RS, extending-index <
c-api-index ZZH L TL 7Z &\, Python OfEHE s I TWET,

ZDF 2—F Y 7ME Python 2Kz MR L L, ciENRMEHBFTIEIDD FHA. Kb dEEEIC
[RoTd, 2TEEALTVERA, 2ORDD, ZOF a2— 1tV 7L T, Python ®d - & bR
BREZ DTN LT, ZOZHEOFEHRP, RXANVEELLNZ2 LI LTVET, ZOFa—b+U 7
NEFGAKZ B2, Python DED 2 =R 0TI L%EHAEETEL LI CHR>TWVWABTL XD, i
library-index @ X ¥ X E7 Python 74 77 VEY a =%, FLAFARNSGNE ISR ->TVWBIETTY,

FAEBE KB HZHELTBLEERWTL & D,



https://www.python.org




ONE

PRI EERHES

AV 2—REHoTVWAVWALRIEEZLTWVWS e, HELLZWEENIETLBETL x5, AR &<
TADTHFAL T 7 A VTHRRBR-BEIREZITVIW, REDBEHE7 7 A VERABASZR D PzTT 7400
BB LUTEELED, RETT, biobt LAEHDT —&ZR—X%2, [MrHEHO GUI 77V 75— a
V. Y UTINBT =L ERED VDD LILER A

HilnTuDy 7 MHFEZE L LT, C/CH+/Java 54 75 V2 WS BERDH TS, BHORE/a >
NANWST AN [FAVRANDYEA IV EBTELLELETWE2S LNERA, LELIA 77V DRDDT
AP EFELILIRIAZIHDLTVEDD LOERA, FE RSHEERFHO7 TV r—yaryizHEVTNS
B, ZOLDIH LVWEE —ROKFEELZ LS RVWTL xS,

Python 32 AL D1RT=DIzDDEFETT,

Z oWV o X, Unix =2V A 27U 7+ Windows Ny F 7 7 AL TELZLDTEET, L2L, =
NRAZ )T MET 7 ANMRERT XA P F—ZOBFICRAVTWETHA, GUL 7 TV r—va s —2a
WKW TWVWERA, C/C++/Java BT I 6 %2FEL D TEETH, RAORLFZXLZITH2RDOD
Rif D322 o T L EWVWE T, Python 13% - & fliHICHIHTZ. Windows, macOS, % LT Unix XL —
TAYITIATLATHEL, HR-OAEZTIERATIIPIFICRETL x5,

Python XfiBICHIHATEZ I, AYDO T 0S5 I LV FEEBETHD, P2 VATV TN FI7 741 &
DHZL DN DD, RELTB T LADOMABICBELTVWET, —/7 Tl Python & C kb k< XA
DIZ—F z=v 7 ZFTRIAToTE D, FLAIEREYRHE L Y Oz AA TR BakEEE
(very-high-level language) T, Python i& Awk < Perl 2 ¥ X D dPHMNLR T — 282 HZTEDH. &b
ZL OHEBMTHATEE T, 7. Python 3NS5 DFFELHARTEH, PRCEBFETCCHWVICIIHHETT,

Python Tid, B2 7 L% EY 2 —MIZHEHIL T, fhd Python v 27 A THAMHTE %3, Python IZ
KB 2 —UBATELTWT, 70l 023 LTOREYL LT, 50 Python 7u 25 3
YU RERDDF TN LTHHTEES, FEEY 21121 7740 1/0, YRATLa—b, Y
Ty b WVoEEER, Tk DESBRTFI T4 INAI—HF A VR —Tz2—AV—LFy bEES72DDA >
R—T7 2 A RAREDFHLELTVET,

Python 134 Y X 7V XRFEETT, VARV VI OREDRRNDT, FulJ rz2FRETIBIChriRD
DR ZFHHITEE T, 41 Y X TV XIMFEMNCDEZ 2 DT, SHEORRA BIEREICOWTEBR L TARLD,
HEBEToTu I 0k LD, RELAT7y TR I 02T 2B, BEET AN LD vl
ZeHMEICTEE T, EAREREICDRD 5,

Python Tl&. & THav 7 FTHARTVWI BT 7 L E2FEHITE T, Python TELNZ T 17T MIKIK,
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FUHAED C S5, C++ S Java DB 7 4 KD 13202 F3, TARKEBUTO XS 2w
KOPOHEPHH £5:

o HLARNDTF =N X 5T, BEELBIEEZ —DDFEITXTRIHTEZ T,
o EIIXDIN—TtE, JL—TOREPK T OFEINMTIER A YT P TITAE T,
o ZHRTBOESHARETT,

Python 121X $3RM 25H D %3 C FRETTI v 722 H L FIEEH > TV B 5, HHICHT 727 H AIA A
B EY 2 — L%, fBICA YA TY XTEMTEET, ZAUTXo T, WHIRARB O 2 LEH % &
B LIzD, RUYEFFEDT 774 7 RFA 77V RED, N FIUVERTLLFIRALRVWIATI V%
Python IV 27 L7=DTE ¥ T, Z2OXUCKEIUL, Python 1 ¥ X TV X% C TEINLZT TV r—>ay
WV Y2 LT, 77V 7= a iy 2R EFEPM D6 LTHHRAET,

LZAT. ZOFFEIE BBC OY a—%HMH. 7" EVT 4 %4 Y YOZERRIY —H A (Monty Python’s Flying
Circus)” 226M 572 DT, EHH L ZBEGRD D A, TORFaX Y PTIE EVT 484 Y Y OTEIN
DBEOPFHFAI SN TV EREIT TR, LAHERTATHE T !

XT, HEAWRDS Python iV 27727 LT, 3535 ro b HLLKARTAZL BoREI TS, Turo 32
VIO ERERHBTARROAEIMF o TABL I TINE, ZOFa— b 7ATRABRIADGRATLNE R
Python £ Y27V X THL TAZZEZBITTHLET,

ROFETE, FTAYXTYROMNAEHALET. ThUTbo D & o WAL S LLEEAD, HICHI
THHEEH L TAHZ ETAAREZETT,

Fa— b U TADERD DFERITITIE. Python 71275 AFELEITS AT L DEk A IR HEEEZ BIE %2 22 2 THIN
LEd, iR, ETX 7-2Ur6mD T, BB EY 2 — V2T, RIRIEHISMLEES 2 —FER
7 7RV ol mERRIc bl £ T,

4 E1EPR3RZERDES



TWO

PYTHON 4> 27U & %ES

21 122 T)R%Z2EET S

The Python interpreter is usually installed as /usr/local/bin/python3.12 on those machines where it
is available; putting /usr/local/bin in your Unix shell’s search path makes it possible to start it by

typing the command:

python3.12

T YDF 4 L7 PV Python 4 Y X TV XEA VA= LFTB3HEA A —LFHIBRIRTZ 30D T, A
VETYRIMMDT 4 L7 M VIZH B0 LLERA; Hilt/2 Python ICELWAD, ¥ A7 L EMHEFICH O
TAHTLIEE W, (B2, Z2oftidgGAre LTI /usr/local/python B —MRITF, )

On Windows machines where you have installed Python from the Microsoft Store, the python3.12
command will be available. If you have the py.exe launcher installed, you can use the py command. See

setting-envvars for other ways to launch Python.

7 7 A ViR SCF (Unix Tld Control-D . DOS % Windows Tid Control-zZ) Z—X7w ¥ 7+ (GRIE:
> DIZE)ICANTRE, AVRTYRDPETRAT XA 0 THRTLET, dLIOHRENS XL @hk
Wb, A<y R quit() EANTIEA VX TY X TTEET,

GNU Readline 74 77 V&% R—F L TW3 T AT 4 LT, MEATHRES L X M VB, o— FH5ED
4 Y RTY ZROITHREMREDFIATEE T, a~y K4 UREHKED TR I T032E2RDFoHD
BLFANZ HEE. BZ 5L RINCFEREN Python 71> 7 M2 Control-P # AL TABZ Y TL &
S, E=TEDPRZRE, avy R 74 UIREKEELD D 25, REF—ICOVTOMIUITER WEA DR
ECERER 2ZRLTLIEE W, MBEISBRVWEICRZIZD, PRI —Ny 7EINERE, avY
P74 VIREMBEAHATEXEA, 205G, BIERETOITr o XF2HIBRS 21213y 7 A= %AH
SLDHHEEA

A&7 &ZE Unix = VERU LS IR FT, HEANPmRAICHR S NKETIE. a~ > F2nEs
MNZFRAAATEITLE S, 7 7 A VAZEIBUCHRE T 52>, python3 < filename D K HIHFHEAS 7 7
ANELTIRET SR, AVRTVREI T 7 AN ATV TE BFHAAALTEITLET,

*1 Unix Tld. Python 3.x 4 ¥ &—7 1 XDEFT7 7 4 MEF 7 4L F Tl python £ W3 AHITEA YR F—AENEXA, [
B2 4 > R b= &R7z Python 2.x FT7 7 4 L L LSRR VDT,


https://tiswww.case.edu/php/chet/readline/rltop.html
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A4 ¥R 7Y X% python -c command [arg]l ... DXSIWEEITE2HEDHDET, ZOBATIE. Y=L
D -cF 7T areRU &I, command IZHE LT EFEITLE T, Python XUZiE, AR—ZAREDY =
MIZE > TR ERZ D OXFR LIELIEEEN S DT, command &% 27 +—+ (R ') THl->TH
WZIEFIDBRWTL & 9,

Python DEY 2 —Licid, X7V e LTHHERICHEZ 2HDHH D £9, python -m module [arg]
L DESTEET B L. module DY —RAT7 7 ANVE, TANRAZIEEL TR LD LS THITTE
S

ATV T T 7 ANEMERTIHE. A7) T MOETHET L7z, ZOFFNEEE— FIZAN S & FEF4
ZEeMBHHET, T -1 AT Y ST MEADORNTEML £3,

2TDa~vy FI4 vF 7 a vid using-on-general THIHX N TWE T,

2.1.1 5|&DZIFEL

A7) T MBI ERRELTA VXA TV X ZE LGS, X7V T MERR 7 ) 7 MEDIRIHRE L 251
B, XFHDY R MZEHINT sys TY 22— D argy ZHIHMENE T, import sys ¥ 5222 T
CDYAMITZEATEET, sys.argy WKIIPR LD —DERPA-TVET, A7V T MAH515D
FBELRFIUR, sys.argv[0] IXZEDOXFINCRD ET, X7V T MEORODIC - (IFEEANTERKL
F) ZIEET D L. sys.argv[0] & '-' ITRKRDET, -c command =5 . sys.argv[0] X '-c' TR
D EF, -m module Z {57235, sys.argv[0] IZEY 2 =D 7N RIZR D ¥F, Python £ X =71
X%, -c command % -m module DEBEAIIEEL72A T a VFEHRL FF, BHINL5180E. sys.argy
ZAfi5 T command X module > B TEE I,

2.1.2 WEE—F

A4V RTVEZPWMERIEA (tty) Ay PRy TP roiisllo TWAGE, 1 Y2 7Y X3 WEEE—F
(interactive mode) TEMEL TWVWE EWVWWET, ZDE—-FTWE. A &2 7Y Xd —RFOAV T+ (primary
prompt) EFRRL T, 2—PFIWCav Y REANTEESELET, —X7v >y 7 MIEE, =20 KAkDE
51 (>>>) T, MBATTIE. A 2TV XE ZRFAV T (secondary prompt) ZFRRLEF, K71
YIME TI7ANPTEEDDRy b (L..) T, A Y&V RIE BHIOTa Y T 2 HTHNICN—= 3
VHES BRI DP DI IR vyt 2L T

$ python3.12

Python 3.12 (default, April 4 2022, 09:25:04)

[GCC 10.2.0] on linux

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

>>>

MHTITIE, EEITOMCE AT 2 e Z2icfivg 3, Bl if SUIHGT2 AL £ 5

>>> the_world_is_flat = True
>>> if the_world_is_flat:

print("Be careful not to fall off!")

(RDOR=V1Fil)
6 % 2 E Python 1 RSV R%FES
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(RIDR=I D5 DR E)

Be careful not to fall off!

MEEE— RIZOWTOFMIE WEEE—F 2SR LTI W,

22 1R TR EFDRIE
221 YV—XO—FOXFI—KR

77 4L b Tid. Python ®Y — 22— FiZ UTF-8 Tzrya—REIhTW3bDr LTHFbhEd, UTF-8
T, MAFDIZL AL DEFEOLF %, FRHCIFHNY 7 I, #AlF. aX Y M RECHETET, — 27
L. BHEZ £ 7' VA2 ASCIL XFDAZRAL TWT, ZOMOR—-%2 7Lk a—FbZoEE
WOINETT, TNODONFEIELLRRTEDIE. =74 XR—=1FZD 7 7 A2 UTF-8 ThH % Fxilk
LT, ZO7 7 A NCEENTVWAXFEZLETYR— L7+ Y b 2ELRIFNEIRD £HA,

FI7rxrbIva—FT4 AN a—T 4 YO EFERT I, 7 74D FEEE OITIRRlRa x>
FEBMLUZTAERZD TRA, EREUTOED T

# —*- coding: encoding —*-—

encoding 2%, Python 2% codecs THR— P L TWEIEMBR LY a—T4 Y7 2fEELET,

Bl Z X, Windows-1252 > a—F 4 Y7 BT 212, V—R2—F 7 7 A VOEHETIETLEDOESICL
EJE

‘# —*- coding: cpl252 —*-

Y — 23— KM UNIX 7"shebang” 1T THRE 251213, £BIT OL— L @ZE TR I EHA. TOHE
X, Za—F4 YIOEFTE 7 A NVD2THICEMLES, FIZIEUTOLSICRD £

#!/usr/bin/env python3
# —*- coding: cpl252 -*-

1Dz 3

22, 12TV REEDRR 7






THREE

FZhE 5L PYTHON D#E7

DRy Irtid. ANetihdErery 7 (> % ) OAETXHILET: fleERicalsmad. 7
Y P IREREINTVWE X, YU Fo7ary s roB20RNEETCEANTLE D,

OX=aT7NVEHZY Y TLDELIE, MEETR Y TP TANENEHDTHAXY P EEATVET,
Python 2B 22X Y FE Ny ¥ aXXF ¢ THED, WHITOKDD ETHREES, aX ¥ MIfTOE
BHICH., ZZHRA—FORICHELL LD TEE T, XFHNV T I LONEICEL LI TEERA, XF
FI) T INHDNY & aXFEEDNY T aXFTT, XY MIa—-FEHRIITZ22HDDDTHD,
Python 32X > F 2R L EH A, BOT, > FNa— FEEBICAHLTRL TR X3, axv b
EHOVTHALRTT,

WL DDBITS:

# CHISRAIOIRX>Y b
spam = 1 # ZLTCChEF 208HOOXV b+
# ... €LT328%!
text = "# CNFTA—T—a > DEBDTIXY FTIFAL, "

3.1 Python ZE52 & L TES

ZhTid, ffi#7% Python <Y FZWL O L TAHAEL xS, A XSV EXEEH LT, — R Ivnr 7
Fo>>> DBNZDEREEE T, (£ RSP LHRWVIETTY)

3.1.1 #

A RFY R, HELEESDLICHELES: X2 ANT 2L, ZOMRBEREINT T, KOGEIFR
EZRSDTT: HEF +. - *. / KXo TEMERZITI ZeTE, AN (O) 27— Fuicfis 2
EMTEET, HIRIL:

>>> 2 + 2

4

>>> 50 - 5%6

20

>>> (50 - 5%6) / 4

(RDR—=T12Hi L)



Python Tutorial, J1)—2X 3.12.9

(FDR=I 5 D X)
5.0
>>> 8 / 5 # BRBEIRREICEIHNASE (Ffloat) ZIRY
1.6

B (BIAR 2. 4, 20) & int BTH O PNEERZ RO (BIZ1E. 5.0, 1.6) 1 float T, FfEE
WZOWTEERDF 2 — MU Z7ATEHIATVWEE T,

FREL (/) BHICEH/NRBEIRL 7, // EEF BHERE 217v, BREZEL X5, BRE % TK
wij_o :

>>> 17 / 3 # BREEEFH NN RBZRY
5.666666666666667

>>>

>>> 17 // 3 # BEBREITNEBZKRET S

5

>>> 17 % 3 # ) BEFIIERZIRY

2

>>> 5 x 3+ 2 #UYIDETONIE ~ IR + IR
17

Python Tlid, BEEZFHET 2 DI *+ HEFHEZ T35

>>> 5 *k 2 # 50 2F
25
>>> 2 %k 7 # 20 7THE
128

F5 (=) BEBEEZRAT 2 L 2ifivg s, AAZT-o Ty, ERIIENENT, ROAN Ty T+ 5
KREINET, =

>>> width = 20

>>> height = 5 * 9
>>> width * height
900

ZHD 7 ER SR TORY (DFDEIMUAIATORY) HE, ZOEBEHEBS T2 7 —2HAE
LET:

>>> n # KREBOERICTIERTS
Traceback (most recent call last):
(RDR=D12Hi L)

ok 1 - KD BRIEMDENDT, -3%x2 1% - (3%xx2) RSN, FHERBRIE -9 KR D ET, ThZBIIT 9 21872003,
(=3)**2 P HXET

10 £ 3 & EXIELS5H L Python OBN
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(RIDR=I D5 DR E)

File "<stdin>", line 1, in <module>

NameError: name 'n' is not defined

TR Z BRI R — P LTOVET, HENROME (AT V) ITHEDORAADIRL > TWB5E.
HATIIBBOART V FERE/ NIRRIC AR L 5

>>> 4 x 3.75 - 1
14.0

HEEE— P Tl RBRICFRRSNAEREEY _ A AShExd, 2ol zfMd 5L, Python 2EHL

L"
LTS & &2, AtRZEG L TITOMEENZ DI D $5, UIThlZRL £

>>> tax = 12.5 / 100
>>> price = 100.50
>>> price * tax
12.5625

>>> price + _
113.0625

>>> round(_, 2)
113.06

COZERIIIFHID 7200 2170, FIRIZRAZIT > TRWITERA — ZAKR I L2 T3 FCAHETTH
DB —HNVEBDBERS N, TEORHGENEE T 2 HAAAZER 2B L TLTEL LRI EIZR>TLE
I LNFEHE A,

int ¥ float IZfMX. Python i Decimal %° Fraction 2 ¥ DMMOIMER R — b+ LTWET, HEHK
HIHAAATIL LTHR—=—PLTED, j LA I HERHEZH > TENHEZRLET (Fl: 3+55),

3.1.2 7% X+

Python (3BEZ I TR 7F AT (WbW2 XFH]) TH S str I L o TRISNFT) 2|5 2eh
TEET, | DXILRFR rabbit D K5 RHEE, Paris O X 5 244l Got your back. X574 H TN
TLFIICF) LEINES Y IAT 4 — b (1. )) RREXTAZ 4 — b (V.. .") THA, L5 oEH->T
DEVEDHD FEAT

>>> 'spam eggs' # single quotes

'spam eggs'

>>> "Paris rabbit got your back :)! Yay!" # double quotes

'Paris rabbit got your back :)! Yay!'

>>> '1975' # digits and numerals enclosed in quotes are also strings

'1975"

2 MOEFHELEST, \n O &SRB, B (1...) L @B (... v) TRUERERS 2T, MEOK—0k
Wik, BE|HFCHLALETE " 2R =7 208NV (2L \' BT R —FT208EPH5) 28T, ¥dbFE
T

3.1. Python ZE5HC LTHES 11
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T4 —FDOHTT +— b2HNWEES, \ ZRICHIMNZZ228T 25 —7F) 25308 nHD 5,
H LI XFHTHHLIZWIZ +— b2 BBIOAFD 7 +— FTHIrZ 2D TEE T,

>>> 'doesn\'t' # \' ZEALTOVIINI+—rEIRT—TT3
"doesn't"

>>> "doesn't" # IR DODICAZTILI +x—+2ERTS
"doesn't"

>>> '"Yes," they said.'

'"Yes," they said.'

>>> "\"Yes,\" they said."

'"Yes," they said.'

>>> '"Isn\'t," they said.'

'""Isn\'t," they said.'

Python & =V Tid, XFHNZERT 2 e XFHNHN SN e ETREAZTTHER L Z DD £T,
print () BAEZMES & WD 27 + — bR R D, TRT — T ENLLFRRANFENR R EIN D720, &
DA TWETHITE T,

>>> g = 'First line.\nSecond line.' # \n [IHITZEKT S

>>> s # print() ZEALBVEE. HHRXFINFIICETEND

'First line.\nSecond line.'

>>> print(s) # print() TINEHRXFIIBRINZ O, \n FRITEHRB

First line.

Second line.

J

\ IZHE XFRFFIR T LTI SN2 WS, RYIOFIARFORNC r 21372 raw strings H3# 2
3

>>> print('C:\some\name') # CCTIX \n BHITERKT D!
C:\some
ame

>>> print(r'C:\some\name') # F|ETGOF r 2B

C:\some\name

raw XFHNTEHID 7L EA D D £5: raw XFHNIAHMEAD “« XFTIIHR T TE IR AL bl & RIRITIRIC
DWTIE the FAQ entry 22 L TL Z&E W,

FHN) T I MIERATICE D o TR E T, 1 DOABEEZFEEIFRF (v, vvn S v 00y B
52 TT, BITXFIIEHBIXFINCEENE T, (TRIC\ 2HITZ2I 2 TEDRVWESICTE L
HTEET, ROPFITREADBATIIEENTHA:

>>> print ( nn n\
. Usage: thingy [OPTIONS]
-h Display this usage message

-H hostname Hostname to connect to
(RDR=V ki)
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(RIDR— 5D E)
Usage: thingy [OPTIONS]
=la Display this usage message

-H hostname Hostname to connect to

>>>

XFHNE + HEFTHEEZES ({ 223 T—2IF%) ZENTE, x HEFTRESELILPTEET:

>>> # 'un' Z 3[EHEDIRL. ETDEIC 'ium’
>>> 3 x 'un' + 'ium'

'unununium'

HiE L THA TV EHD XFFIIFTIIL (0% D, 5IAFCHbNLFH) &, BEIFNGER S E T,

>>> 'Py' 'thon'
'"Python'

COHREIR. ROXFINZBAT LW E FIZe THIRITLB XS

>>> text = (' EHONFH %= NIFMTHRD &
'ERETNS, )
>>> text

' BROXFIENENTET CER I NS, !

ZHUE 2 DDV FTIAEDS LI L TOAEE, 23z 2 A:

>>> prefix = 'Py'
>>> prefix 'thon' # ZHENFHVUTIIGERZTEIHL
File "<stdin>", line 1
prefix 'thon'
SyntaxError: invalid syntax
>>> ('un' * 3) 'ium'
File "<stdin>", line 1

('un' * 3) 'ium'

SyntaxError: invalid syntax

ZRE S LRERE Y T IV EER LWL ER, + 2o T ZE W

>>> prefix + 'thon'

'Python'

3.1. Python ZZE5HC LTHES 13
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XNFINE AT IR (FF) 2RRELTXF ARG TEE T, RYUOLFDA YTy 7 RIX 012D £3,
XFERT, FHOTF—LZHIHEINTOREA; XFLE, HITREIHN 1 OXFH|TT:

>>> word = 'Python'

>>> word[0] # 0BHDNF
p!

>>> word[5] # 5FZBBDOXF
‘'

ATy 723, ADEBIETEEE T, ZOHA. AroBATWELT:

>>> word[-1] # REDXF

o

>>> word[-2] # #%&3H'5 2BBOXF
o
>>> word[-6]

IPI

010 ERAITERVDT, BADAL Y F v 7 RF -1 OBEET,

AVFIARTIEMAZ., RSGAR B E—FZINTVET, 4 VFIZRAELIXMEAL DXFREET2DIE
WETD, ATAR 2SN FHNERBR T2 e P TEFT:

>>> word[0:2] # 0&B (L) H'5 28H (EHHW) FTOXF
leI
>>> word[2:5] # 2%H (8¥)H5 5FB EHHLV) FTOXF
"tho!

ATARADA Ty 7 RZE, EMET 7 40 MERSD 5, BAIDA Ty 7 A%2ERK T, 0 L Rk
ENET, “HD DA VT I RZEWT L. ATARTIFINDHA XL BREINET,

>>> word[:2] # RAIH5 2HE (EHHV) FTOXF

le|

>>> word[4:]1 # 4HEBE (BT) hoREBEFTOXF

lon|

>>> word[-2:] # #%3h'H5 28H (E0) hoEBEREFTOXF
’on|

J

BAEIREICE TN, BTHEHIEZFBCEENLZVWI L IRAEL T EE W, BOT s[:i] + sli:] EHIT s
ELLI D ET:

>>> word[:2] + word[2:]
'"Python'
>>> word[:4] + word[4:]

'Python'

14 £ 3 & EXIELS5H L Python OBN
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A7 ARADECT 2 BIERZRVAEIR. 4 VT v VAR FEXFD HWIE (between) ZHELTEDH. &
HIDXF DD 0 12780 TWVWDEEZD LTS, 29T 28, n XFD5RZFIHTDORRZDOL T DA
WA YTy 72 n 2D ET, BIRIXTSTY:

s et B B
[Plyltlhl|oln]
T
0 1 2 8 4 5 6
-6 -5 -4 -3 -2 -1

LITHORFISLFIND 0 526 6 $TDA Y F v 7 ZADMBERLTVWET; 2 TEREIMET28D4 v F v
IRAERLTVETS, i 256 j EFTORITA RIF, ZNEN i 2N WEERDS j 20 kERETOLTD
XEPBR>TVET,

EDA YTy ZADEE. A4 RINEY—Fr VY ADEIE. A5 ADWHRDA > F v 7 ADHPENICH
ZLED, ATy 7 RAMOECKED 5, HlZIE, word[1:3] OEXIE 212k DET,

REBEDA VT v 7 AL T L7 —0RELET:

>>> word[42] # the word only has 6 characters
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

IndexError: string index out of range

LL. R4 ATHIFENDA VT v 7 X% fiolc i, EFRIIGLTHR-> TS NET

>>> word[4:42]
'On'

>>> word[42:]

Python OXFHNIEETEEHEA - 2% D FE TH, oT. XFHNDA T v 7 ATHEL D 25T
WRAZITO 27 —DREL£T:

>>> word[0] = 'J'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: 'str' object does not support item assignment
>>> word[2:] = 'py'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: 'str' object does not support item assignment

TEDLFHN & DL FINDREIZIG G E Hr L S SCFFNR/ERR L TL 2 & W

3.1. Python ZE5H LTHES 15
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>>> 'J' + word[1:]
'Jython'

>>> word[:2] + 'py'
'Pypy’

HAABIEL 1len O 3FFNDREE (length) ZIEL %3

>>> s = 'supercalifragilisticexpialidocious'

>>> len(s)

34

& BE

textseq X
FONIREN R =TV RB T, =5 VAT R- PSR T0 S H@EORIERZ I R—FLT
WY,

string-methods X

FINZ, EANBRERORRBREIT I 1DDBZLDXY v FEYR—FLTVE T,

f-strings =
DIDIAB T K= LXFHY 7 I L

formatstrings
str.format () 2o XFHD 7 + —< v MZOWTDRERMED D £5,

old-string-formatting X
FHND % EEFOEART Y R THLIHERXHOHEIN L EHNT + —< v MEEIZOWT, FLL
SR ENTVE T,

3.1.3 U R M (list)

Python 3% < @ & (compound) 7— XM EHZTED ., HROMEEx LD 20IfEbNE T, &b ILHME
DEVDIF YRS (list) T, avy<XUh off (BZHE) oM rxAFENTHAZ D LTHEERINE T,
VA MIEZZRMOBERZBL I dH D ETH, BHEEFACHOEZDATRL £,

>>> squares = [1, 4, 9, 16, 25]
>>> squares

[1, 4, 9, 16, 25]

XFF| (MO ETOMAAAD =72 Z ) DX, VAMNIA VT v IARRIA AN TEET:

>>> squares[0] # 1VT VI RIEBEREREZRY
1
(RDR=D12H5 <)

16 % 3 & EXIES5H L Python OBN
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(RIDR=I D5 DR E)

>>> squares[-1]

25
>>> squares[-3:] # AFARIFFHLVWIR+ZIRT
[9, 16, 25]

VYR ME VR FOEREREDFR—FLTWET:

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

PE XTI 3E->T, VA MI AEMTIOT, BEEZANEZALNET:

>>> cubes = [1, 8, 27, 65, 125] # fAhHEHLLY
>>> 4 xx 3 # 4D 3FIF 65 TIE%< 64!

64
>>> cubes([3] = 64 # BRONEZEZHEZD
>>> cubes

[1, 8, 27, 64, 125]

list.append() ZffioT. VA FOREBIZH LWERZBMTEXT (ZDXAY Y FIZOWTIFETIFLAL
HToEgd):

>>> cubes.append(216) # 6 3 T4 BN
>>> cubes.append (7 ** 3) # 70 3FZ BN
>>> cubes

[1, 8, 27, 64, 125, 216, 343]

B2 A TIE Python BZIRLTTF—&XZabt—LEHA. VA ZZBIIRKAT 2. Z0ZEHIT BIFED
DRk 2ZHL %3, DH2ZEBEZE LTV R MNIEROZEEZITO 8. ZOV A PSR LT TOMD
ZR B CHERRTE X7, ¢

>>> rgb = ["Red", "Green", "Blue"]

>>> rgba = rgb

>>> id(rgb) == id(rgba) # BALATZ I rZBEBLTWS
True

>>> rgba.append("Alph")

>>> rgb

["Red", "Green", "Blue", "Alph"]

J

BTDRATA AEEZ. IBEINLEZRZESOHLWI R M RIELET, HlZE. ROZXFL RE. VRO
Bohavr— BRLET, :

>>> correct_rgba = rgbal:]
(RDR—=21Z#Hi< )

3.1. Python ZE5 LTHES 17
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(RiDR=T 226 DfE X))
>>> correct_rgba[-1] = "Alpha"
>>> correct_rgba
["Red", "Green", "Blue", "Alpha"]
>>> rgba

["Red" , "Green", "Blue", "Alph"]

274221, RADBTEET, R4 ZADKRAT, VRAFDHAXEEBELED, £2TCRHEIRLEDDTE
R

>>> letters = ['a', 'b', 'c', 'd', 'e', 'f', 'g']
>>> letters

[a’y "B, ", i@, Tgh, @0, Og0]

>>> # —BIDEZBEIHZ D

>>> letters[2:5] = ['C', 'D', 'E']

>>> letters

[ta', 'b', 'C', 'D', 'E', 'f', 'g']

>>> # —ERDIEZHIFRT

>>> letters[2:5] = []

>>> letters

&, 0, °€°, ogll

>>> # BREFEZEDVIAMIBESHBATURNZIUTTS
>>> letters[:] = []

>>> letters

(]

FHIAABIE len() ZV A MCHHZ I

>>> letters = ['a', 'b', 'c', 'd']
>>> len(letters)
4

VARZANT (F2POVAMZ2ELV A M2EDS) ICTEXT, HIRIX:

>>>a = ['a', 'b', 'c']
>>>n = [1, 2, 3]

>>> x = [a, n]

>>> x

[['a', 'b', 'c'], [1, 2, 3]]
>>> x[0]

[Ial, Ibl, Icl:l
>>> x[0] [1]
lbl

18 % 3 & EXIES5H L Python OBN
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3.2 OS5I ADE—%

bHEAA, 2723 2 XD b o L EMELFREICH Python 2 X £3, #lx12. Fibonacci series DIEFHDEL
FHINIRD LS ICEF F 5

>>>

>>>

>>>

>>>

Q0 O W N =, = O

# T4 RFyFEI:
# 2DDEBEROMTRDEZEERT S
a, b=0, 1
while a < 10:
print(a)
a, b = b, atb

FEofITIE, WO LWERERZEH L TVE T,

o RAIDITITIX BBERORA (multiple assignment) A ->TVWET: B a & b k. Zh2N[EKE

WHILWEO & 1 kB> T0EY, ZORAR REDITTHELDATVEY, RAXTE, ¥34
ORI T RTFHl S A, KICKRABTONE T, GUORE. Eh oG IEFICFHTZ N 9,

o while &, &M (ZZ T “a< 104 PETHIMHFEIT2#HEDIEL (W—7L) £3F, Python T

F. C SR, YrThVEREZEL D, YuidbhTtd, &I SCFFIESR Y X Ml
REBMRAET, 2D —Fr o2, FHER LTHHTE RS, RSP 1 U LD -7 VY RIT
HT, ZOY =7 v RA3MBRRDET, A THELNA TV EEAET A MY IRIRTS, &
R IEETEE 71X C BB R TT: T42bb, < (EXD/hXWV) > (XD KEWV), == (FLWV), <=
(ED/DZVHFELWV), >= (KD KZFVHFELWV), BXUY 1= (FLLIRWV), TT,

o =T KK (body) \&. 1T b (indent, FTIF) SHhTWEF: £ > 7 Md Python iIZBW

T, EAXEIN—FITE DI FETT, MEN Ty TR A YTV bEWBITEANT 2
WA 7R (BBED) AR=ZA 2O FIUIRD FE A, FRINTE, b o L EMRUEZ AT
BHEETFAPLIT 4 REfES ZLITRETLEI, BEALDTFRA LT 4 XIE, HEA VTV
MEREER F o TV E T, HAXEXMEEMNICAN T2 L 212k, ANETOLS L LTREICZETE A
HLET, Zhd A—FRENDPRBEDOITE AN RO, HIMTERVWEDTT, BANL Ty~
ATE. ETOTEACETA YT PEINTORFNUIZRSLZVDOTERLTL XV,

o print() BRI, GRA NG IBOMEZEEZHLET, 2 (FNCEEOHITR o7 &5 7%) BITH

N0 zEL D LE BRO5 R FEH NURER X TININ T 2T HENE T, print O B
ok, CFEANESIRAfFEL T I, EROMICZEANHAZINT, 2ok icthoEFE»E2
LK

3.2.

TOISIINDE—F 19
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>>> i = 256%256
>>> print('The value of i is', i)
The value of i is 65536

F—U— P58 end 215 . HODOKREBZEITXFZHAOLLWE S C LD, HloxX Tz RE
WKHALEDTEXT:

>>>a, b=0, 1
>>> while a < 1000:
print(a, end=',')

a, b =b, atb

0,1,1,2,3,5,8,13,21,34,55,89,144,233,377,610,987,

filE
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FOUR

FOMoOFHIO—Y—IL

HIFE TN L7z wvhile XOMICH, Python iIZidWL ol 7o —y —iadb b, AZETHHEL T,

4.1 if X

BZELIBRIBRLADENT if XTL & 5, Bz

>>> x = int(input("Please enter an integer: "))
Please enter an integer: 42
>>> if x < 0:
x =0
print ('Negative changed to zero')
. elif x == 0:
print('Zero')
. elif x ==
print('Single')
. else:

print ('More')

More

Yo ED elif HEMHS Z N TE, else HEMIIZ LD TEET, F—7U— K elif’ I& ‘else if’ %
WA L72boT, #@fRA YTy MR 2DIHRLEET, 8O if ... elif ... elif ... I&. LD FFEIC
BT 2 switch XX case XA 2D 3,

WL ODER Y R UED % LIRS 23560, REDORISLBEN 2 2R T 2545121%,. match XHEF TS,
FEE match X BB TL X W,

4.2 for X

Python @ for Xid. #EH C FFEX Pascal SFBETHVAERN TV E0d LAWK for X IFPLEVWET,
(Pascal @ X 512) WICEMMOBINC D2 EZITo7D. (CDEIIT) MR LRAT v FelZihE&MA 2l
HebI—PRERTE2L51CT 3D LI3E V., Python @ for i, FEO> —7 ¥ 28 (VR M7
XFFN) Wbz o TRIEERITVWE T, KIEDIERIZY —F7 ¥ RAHFICBEEDIFHNBIEFE TS, Hlzi:

21
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>>> # XFHOREZFH -
>>> words = ['cat', 'window', 'defenestrate']
>>> for w in words:

print(w, len(w))

cat 3
window 6

defenestrate 12

ALy arA 7Yl bOEERKEBIEEZ L TWELEIZ, FOalLryart 7Yz beXETLZa—
FIZERET20D0HEENCRDEET, £5F2&0d, aLryaryA 7Yy bOav—iZx L T RIENH
T30, FiLvwarsraryd el bEERTZAPEEITHEAELLTVWTT:

# AL 2> a e

users = {'Hans': 'active', 'Eléonore': 'inactive', ' =AEBEF': 'active'}

# HEt: AE—zR#E
for user, status in users.copy().items():
if status == 'inactive':

del users[user]

# Ft: AL 3 AR
active_users = {}
for user, status in users.items():

if status == 'active':

active_users[user] = status

4.3 range() B

BANZ DTz > TRIEET S BDED D 255, HAAABEE range ) BEFITT, Z OBEBUIEMR DK%
L ET:

>>> for i in range(5):

print (i)

S W N — O

BB LTI E R SN D > — 7 >~ RITIEA D £8 A, range(10) X 10 HDfEEERL, BX 10 D> —
FYZZBIABEHDA VY F 7 A% D £, range 2RO SFA LD, iR (BT, HN

22 %45 zotoEBrO—Y—IL
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RIZFC 27 v 7 (step) LIFZNZ L dHDET) BIEETZ L b TETT:

>>> list(range(5, 10))
[6, 6, 7, 8, 9]

>>> list(range(0, 10, 3))
[O, 3: 6, 9]

>>> list(range(-10, -100, -30))
[-10, -40, -70]

J

BB VRO TA YT 7 ATRIEZITSICIE range() & len() ZRD LS5 A EDLE LN
9

>>> a = ['Mary', 'had', 'a', 'little', 'lamb'l]
>>> for i in range(len(a)):

print(i, alil)

0 Mary

1 had

2 a

3 little
4 lamb

L2, 2L DEEIE enumerate () BAEME S HOEF TS, IL—TDT70=Zv T 2SI TLEX W,

range ZEHZEH N TR AR IR ET:

>>> range(10)

range (0, 10)

range() DIRFTA T 27 ME, WAVWARETIVRAMNTHE0DEIKIRZFVETH, AHIEZVART
EHHFHA, ZHUX AT — b LERICEALREINOER L BHEZRRT AT VT, L LUHERE
YR 2IEDZ DT TIERVWD T, AR—ZADHIFNTIHED 3,

CDEIRITIz VI ATITTIL LMENE T, IS ERBERSCHEEOZ -7y v LT, 3770
DEHEBRXEZZ2DIHE L TWET, for XBZDX SR THZ ZLIZTTRRTETEBY, /175
TN S BEBOHNZIE sum() 23H D F3:

>>> sum(range(4)) # 0+ 1 + 2 + 3
6

TR, A TITNERLEDA T 7RG TRZITRE W OO HTEE T, T—218E T
1, list () IOWT X DEHELLIHHLE S,

4.3. range() B#X 23
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4.4 break X ¥ continue X

break XII. ZD break XENELTW2HRHANENIZH 2 for XF /21X while X HRITH T e N TE
x93

>>> for n in range(2, 10):

for x in range(2, n):

if n ) x ==
print(f"{n} K& {x} * {n//x} £FLWL")
break
4132 x2 LFELWL
613 2x3 HFELL
81d 2 x4 rELL

9 1F 3 %3 &ELW

continue IV —TDRDA T L —a vy EFEITLET:

>>> for num in range(2, 10):
if num % 2 ==
print (£"B# {num} ZRDIF7")
continue

print (£"&H {num} ZRDIF7")

B& 2 2ROl
M 3 ZROIE
B 4 2RO
FH 5 ZROITT
8% 6 2RI
B 7 ROl
B 8 ZROlI
B 9 2RO

4.5 )L—TD else fi

for ¥721% while /L'— FH D break Xid else Hi MR 3LEEDLDH D £T, break ZEITEFTICNL—F
BT T B L., else HiNFETINET,

for XDIEE. else HillIN—TNHOEHBDOA T L —a VREFTEINEH L. DFD break B3FAE LI
Mo TG EICEITEINE T,

while XDFEIXK. V— T iol-H Il fTanNET,

EHE5DN—FThH, L—TH break IZL > THT L72HEEIX else T RITENFER A, HA, return
PHIFDFEIC K o TIL—THBRP TR T LEEICH. else HIDFEITIERAF Yy TEINFE T,

24 %45 zotoEBrO—Y—-IL
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Zople LT, BHEHEET S for XELIMITRLET:

>>> for n in range(2, 10):
for x in range(2, n):
if n % x == 0:
print(a, ' &', x, '*¥', n//x, ' &FELWL")
break
else:
# AHHBROD SRV IL—TRIREBFTEITIND
print(n, ' IFFEHETT")

is a prime number
is a prime number
equals 2 * 2
is a prime number
equals 2 * 3
is a prime number

equals 2 * 4

© 00 N O O W N

equals 3 * 3

(25, ZHIFIELWVWa—RFTT, KLATLIEZW: else fild if X TEELC | for =7 WZEL TV
E3C )

One way to think of the else clause is to imagine it paired with the if inside the loop. As the loop
executes, it will run a sequence like if/if/if/else. The if is inside the loop, encountered a number of
times. If the condition is ever true, a break will happen. If the condition is never true, the else clause

outside the loop will execute.

N—TD else AllE, if XD else LD D try XD else IZPTVWET, XD else WIIHINDFHEL 2
o FRFIZETE A, L— T D else fiJld break ENRD o GHHICEITEINE T, try XL HIFHZONT
DFEAMNE BINZIETZ 2SR T IV,

4.6 pass X

pass I H LEH A, pass 1&. XLEEL WX LERINTWED, 0 J A HAOEES T 24
BNV b g 3

>>> while True:

pass # F¥F—R—REIDAH (Ctri+C) DIHDES—T A b+

CHIRND Y T AR L FIC KL fEDNSTIETT:

>>> class MyEmptyClass:
pass
(RpR=1Hil)
4.6. pass X 25
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(RIDR=I D5 DR E)

pass Dd S 1 DDFVEEZ, HLVa—F2ELTWVWS L XOBEBPLEEXDREZDOAEKYL LTTY, Z

5F5ZT. AOHRNBRLANLVTEZRIONET, pass XIEDMWIMHINET

>>> def initlog(*args):
pass # CCZTNTICRETBL!

4.7 match X

match XX 1 DDOXEH/EL., FOHEEL RIHEL 1 D ED case 7y ZIHEE I N2 X - R HIKRL %
T, ZOKREE C % Java, JavaScript(RMOZ O FEE) O switch L& REINIIM TV E T2, Rust %
Haskell D%&Z =Y < v F U I I DPTVET, BRI v F LERX =V DANETEN, IV R—HV
M (=T VADEHERA TV 27 FORMNE) »OEEIRD H L TEBUICRAT S22 b TEET,

RO HMZERE, HROEICH LTI O EDOY 7 74T

match status:
case 400:
return
case 404:
return
case 418:
return
case _

return

def http_error(status):

"Bad request"

"Not found"

"I'm a teapot"

"Something's wrong with the internet"

REDTB Yy Z712O0WT: 2% _ 13 9CILREA—F ofizz L, vy FIHNRBLEEA, vvFT5
T ADIRWVGEIR. FOT7 Ry 7B ETSNERA,

ROV FIAE | (or”) BHEALTHABDET 1 DDREX—VIZTEE T

case 401 | 403 | 404:

return "Not allowed"

RE—=VET Ry TRADTE, RIS 2 FonET

match point:

case (0, 0):

case (0, y):

# point (BEHZ) & (z, y) DETIL

print ("[E&")

(RDOR=V1FiL)

26
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(RiDR=T 226 DfE X))
print (£"Y={y}")
case (x, 0):
print (£"X={x}")
case (x, y):
print (£"X={x}, Y={y}")
case _
raise ValueError ("EHETIIAL\")

COa—FRERERBLTRTIEIW! RODARR—VIZIE 22DV TFIAMBHY, ETRLEY T I3
R—YDYWIRE EZ B DNTEET, LOELRD 20D X -3V F 5L EROMAEDEDD, *t
R (point) 2 HEHZHLD L TERIC U $5, ABHD X —VIZ20DHEZMDIAAET T, AU,
7Ry 7K (x, y) = point ¥BERINILITWE T,

F— R ERELT 22D 52 F o TWBIBEIE. 77 AZKDEACAVYA T 7 R—DXSIZ518DY
2 FERIBETEE T, BHEOMEIZEZRICEDAENE T,

class Point:
def __init__(self, x, y):
self.x = x

self.y =y

def where_is(point):
match point:

case Point(x=0, y=0):
print ("FER")

case Point(x=0, y=y):
print (£"Y={y /")

case Point(x=x, y=0):
print (£"X={x}")

case Point():
print("ENUAD L TH")

case _
print ("EAETIIAL")

WS DD DAAAB T FATIIMNESIBOERATE, BHROIEZEZRMELET (Bl: 7—4%27F7R), 7I7X
@ __match_args__ FFRBEMIC K> T. "X =V OHCREREDOHERMNEL ERTII D TEET, (X7,
"y MERE S NG E, MFOTRTOARX—VFEMTT (TXNTEN y 28 var ZRISHE SO T 5N ET):

Point (1, var)
Point (1, y=var)
Point(x=1, y=var)

Point (y=var, x=1)

4.7. match X 27
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LT, ZHCED, YOZEBUCRIZHRAZINZ 290D £3, BMoAR] (LD var YY) ZiIH
<y FXTHEPIRAINET, Fy MIZDOERET (foo.bar 2¥), BMUS (Litd x=, y=k¥ ), 77X
% (BETOHBAD () Ik o THEIZN S, FED Point 72Y) IKIHMEFRAZINEE A,

NRE=VFVLBTHDANTF (RAPM) IZTEZEHNTEET, fHlziE.
JIADYAMINLTRDESI IRy FEITI LD TEET:

__match_args__ %iBSIL 7z Point

class Point:
__match_args__ = ('x', 'y')
def __init__(self, x, y):
self.x = x

self.y = y

match points:
case []:
print ("EEEHFEELAEWL)
case [Point(0, 0)]:
print ("FRE")
case [Point(x, y)]:

print(£"1 DOEE {x}, {y

ll)

case [Point(0, y1), Point(0, y2)]:

print (£"Y B {y1}, {y2
case _

print ("EhAADETH")

I 2 DDREEIE")

NRRE = if HiZBINTEZ S, T " H—R” IR E T, H— KD false DIFE. match XKD
case 70y 7 DI ENIL 3, H— FEFAT 2 ENMEIIRDIAENS Z 2ICHFERLTLZX W0

match point:
case Point(x, y) if x == y:
print (£"Y=X at {x}")
case Point(x, y):

print (f"W AR ETIEAEL")

ZDXDZ DD D EEIRHY:

o« TRV IRADEIIZ, BTN EL YR PDAE—VTIHIEHBICEUCEKT, FEOY—F R —
LT, BELHMNE LT, 4 7L —X—XFH TR~y FLEVA,

o V=T VARR=VIIIRT ¥y 7B R—1: [x, y, *rest] ¥ (x, y, *rest) X7 Vv
RAELTHEILESICEMELE S, * DH L DERHAIE _ TH XL, 208D (x, y, *_) BFHIKT
B 2ODTATLERKOY—FT ATy F L, BODT7A T 23BN EHA,

o« Yy B E—: {"bandwidth": b,

"latency": 1} 1Z#&EHH S "bandwidth" ¥ "latency"

DEZHWDIAAE T, >—r Y ARR—V L3RR D, Zhblox —3EfHIhE s, 7oy v
D& D% xkrest YR — SN TVET (LAL, x»+_ BIIREZLEDHEEZATOET),
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o I NRKX—VTldas F—V—FEFEHLTUEZIRDIAAET:

{case (Point(x1, y1), Point(x2, y2) as p2): ...

ZOFITIEATIPS 2 BHHOERE Y p2 L LTIDIABLET (ASIR220DRA Y PO =7 VA TH
LHE)

e FLAYDYFIMIR—RHELE T, > Z N 2D True. False. None TldakalfifE % Hi
L%,

o NRE—VIZRAATZMIERPHERTEET, EZIRDADERE LTS 2 2 2li<kd
2y Py MIZOZEBHICT 20EZBDHD 7,

from enum import Enum
class Color(Enum):
RED = 'red'
GREEN = 'green'
BLUE = 'blue'

color = Color(input("Enter your choice of 'red', 'blue' or 'green': "))

match color:
case Color.RED:
print("I see red!")
case Color.GREEN:
print("Grass is green")
case Color.BLUE:
print("I'm feeling the blues : (")

X DEtl @ LB fiE PEP 636 1I2F 22— MU 7 ABKTHALTHD 5,

4.8 BHZERT S
7 4 RF v FEF (Fibonacci series) ZEED FRREE THE XN T X5 BN TE X3!

>>> def fib(n): # nETODTARFTYFHREZHENTS
nuny FTDT 4 RF Y FHE%Z print §5, """
a, b =0, 1
while a < n:
print(a, end=' ')
a, b =b, atb
print ()

>>> # ExRLICEABZTFUHT -
>>> £ib(2000)
(RDOR=V1FiL)
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(FiDR— 25 D %)

011235813 21 34 55 89 144 233 377 610 987 1597

def BB D EFE (definition) BB ¥ -7 — FTT, def DEITIX. BIES L RE 18U AN TH ALY
A PRI RITUIRD EVA, BBROEKREZHNK T 2 EZTUIRDITrLMHD, 41 V7Y I THWRITH
372D ¥ A

BB DOAEDFR T 2 XORADITEXFHNI T I5MIT B2 dTEE T, ZDHAE. ZOXTFINIBEED
F¥ a2 Xy 7—a 53 (documentation string). £7213 docstring ¥ FHINF F, (docstring 12DV T
B RFaAAYT—23UXFH TEHRPoTVET, ) FFaXrr—ya YFHZio 7oy —IZid,
F T4 YERHRXEZ BEHNCAER LD 2—FPNENICa— FroEEMETE2 L5135 3
OB ET, AFHELI-FRFF2 XV T7 =Y a Y XFHEANZ D IWVEETT, HEFHEOUT
&,

Bf % RIT (execution) T2 & &, OB —HNVEBOI-DIfEDN D Hi 7275 ¥ R T —7 )L (symbol
table) HEINE T, do LIEMEICWVS &, BBNTEEANDORAZITS &, ZOHEEITRTIOR—-AL
B YARNT—TNIERRENE T, —J5 BROSBWETS 8. FTR—INRT VARV T — TADPHRRE
N RS HIIMIDBEE DT —H N7 VRV T —TVERER L, 2RI A —NVBRS VRV T— T %
R, BHRICHAIABOHLATT — TNV ZRRE T, Eo T, BROH TR (F/a— VZEHD global X TH
EINTOWD ., SMIDBI DZEEDY nonlocal X THHEZINTWARWVIRD) 7a— rLZEKRHMUl DB O
ZROCEZEEZRATEZEAN, BRITZ2ETEET,

B2 IO SRR O ERE D58 (5180 &, BB E s & 2o —hLigy Y RLvr—7 L
WIZIDIAENET, 5352 T, E5IRUI ERL (call by value) TEIBITHE ML ZLITHRD EF
(22T fE (value) LIEZHITHTY =27 b AD B (reference) Z W\, A7V =7 FDEZDSDTIED
DERA) H2BEDNIEZOBMETOHT L 25, BEZHERMNICHE T & 22E, Hie oL
DI=DITA =TIV ¥ RN T = T E N E T

BRoEEZTS & BBREHEEA 7Y =227 P e BIBEOS VRV T — T VA AhbhEd, A
YR—=FTVRIZOHHHHETA TS =7+ —FERBE (user-defined function) & LT L 3
MOLHATDFEUBEEA 7Y 2 7 b 24ET 8D TE, FRZ0BICT 7R T 50T 20 TE
3

>>> fib

<function fib at 10042ed0>
>>> £ = fib

>>> £(100)

011235813 21 34 55 89

OEFEEE DA SIE, £ib BMEZES LWV OTHEETIZR S FHE (procedure) 728 BimHH 500 % L
NEVFAR, FEMINCE 2 1F, EBRICIE return XEFLRVWEE DR OELRWETIMEZIRLTVE
3o ZOfEIZ None EMHINF T (ZHUIHMHAAALDHFITT ), None 2 2HFEZXHES I T oL, A V&2 TY
ZFEEH N ZWHE L F3, AHCHN L0 DRs, IO LS print() 25 R e TE%T:

1 EZQr A, ATSTU CADBRBIEL (call by object reference) L \WVWS3Fo7IE5 DX DIEMET T, W5 DI, EHAIGER
AT "PEENDL e, MOHEINOBEBDA 7Y 27 MTo72ZEE (FIZIERY X MCHASNAER) 3I~T, M
FOPERH LR S KX N 2 50 86T
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>>> £ib(0)
>>> print (£ib(0))

None

74 R Fy FRINOBIr 52V X e 5R0ODIC, H2IET &5 2B E DIRXEHTT:

>>> def fib2(n): # nEXFTDIT s RFT Vv FHERT
miiy FTCDT«RFT Yy FR2ICI) A M2ERT, """
result = []
a, b =0, 1
while a < n:
result.append(a) # UTER
a, b =b, atb

return result

>>> £100 = fib2(100) # BREZRUET
>>> £100 # HWR=EHNITS
o, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

Z O Python OF L WHEREZ R L TVWET:

o return X TWX. BEDS—2MEZIREL £3, return OF|E L 72 2 D72 Wi5E. None 23R D %3,
B T L= 2 Z12d None 23R D £,

o result.append(a) ¥WH T, result #7727 b®D XYV R BPHEFHINET, XV v Frid,
ATz M TET 2 O Z L THY., obj.methodname ¥ RXNFF, Z I T, obj &5
DATY =27+ (ROBEDHH ET) THD. methodname ZZDA TV =7 FORTERS N X
Yy RETY, AP ZERZVBEDO XY v FZERLTWE T, RZHUBFECHFHTOXY v F
ZROZLHARETHD, EHE5D/HDHDTH I VHIBHRIBEEFNELA, (F7 7 R* %o
THEHOMPXY vy F2HAPTERTSILHTEET, B V5X) HlichH 5 append() XV v F
3 VAMAT Y27 P LTEREINTVEHDT, VAINORBIZHLVWERZEMLET, Z
DPITIX result = result + [a] LFEHTIH, FHEIRD LTEIREZ—TT,

4.9 BABERICOVWTHSDL

DSR2 BB ERT LI DTEET, JIBOERTIECE 3 20BAADHD, 20 ozilisE
bDEBLZENTEET,

4.9.1 77 )L +D5IEE

b o EFLZDIZ, =2 EOFIEITHLTT 7 4V FDEZIEEST 2T TT, 2O 2o, ER
ENTVB 5K D DI WERR D5 BT OHE 2 BIRE R L % 9
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def ask_ok(prompt, retries=4, reminder=' Hil{TLTL/EEWL!):
while True:

reply = input(prompt)

if reply in {'y', 'ye', 'yes'}:
return True
if reply in {'n', 'no', 'nop', 'nope'}:

return False
retries = retries - 1
if retries < O:
raise ValueError(' EXMHRI—H—DAN")

print (reminder)

Z ORI O DFTIE TR Y £ 3
o WAHEDGIBDAE Z %: ask_ok('Do you really want to quit?')
o —ODF T arviE|EE %% ask_ok('0K to overwrite the file?', 2)

o 2TD5I¥%E L X %: ask_ok('0K to overwrite the file?', 2, 'Come on, only yes or no!
1
)

COBTIE in F—T—FRBEAZNRTVWET, ZOF—V—FES—F Y ADRRFEDEZEATVWEINE S
DFARZDIfELNET,

77 A MEZ, BIBDERS NIRRT, Bz EELTWS flloRa—7 (scope) TaHfizh DT

def f(arg=i):
print(arg)

i=6
£O

X5 ZHAOLET,

BEERES: 774V MER 1 ERFLIFHEINEREA, 77 4L MED Y X PRFEEHD K 5 22 HAJREL
ATV 27 ORI ZEDHENTE T, FIZITUT OB, #IH < BB L CRBBucEE ATV 2
Gl BEL X5

def f(a, L=[1):
L.append(a)

return L

print (£ (1))

(RDR—=T12HiL)
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(RIDR=I D5 DR E)
print (£(2))
print (£(3))

ZDa— Rk, UMFREHALET

(1]
(1, 2]
[1, 2, 3]

BIROBBIFOH L TT 7 4L MEZHG L7220 ROV ICUTO XS5 IcBifizEl e N TE T

N

def f(a, L=None):
if L is None:
L=1]
L.append(a)

return L

4.9.2 ¥—7—R5|¥
B % kwarg=value L WHERD F—T—F5|H 2o TIHIHT I b TEET, HIRIFX. UTOREE:

N

def parrot(voltage, state='a stiff', action='voom', type='Norwegian Blue'):
print("-- This parrot wouldn't", action, end=' ')
print("if you put", voltage, "volts through it.")
print("-- Lovely plumage, the", type)

print("-- It's", state, "!")

. BHGIEL (voltage) & A4 72 a VEI¥ (state. action. type) ZRUIMIF T, ZOREIEULTOW
FTHPDOTIETHOHE £ T

parrot (1000) # 1 DDIES|

parrot (voltage=1000) # 1 D20DF—TJ—RF5|¥

parrot (voltage=1000000, action='VO0000OM') # 220DF—TJ—F5|¥
parrot(action='V0O0000M', voltage=1000000) # 2DODF—TJ—R5|¥

parrot('a million', 'bereft of life', 'jump') # 3 DDAIES |

parrot('a thousand', state='pushing up the daisies') # 1 XODfIEFIHE 1 DDF—7—F
518

25, IR OO L@y T3

parrot () # WADSIHHE W
parrot(voltage=5.0, 'dead') # F—T—R5|HDEBICF—T—FDEV5|H
parrot (110, voltage=220) # BICEIRICH LT 2 DDIEZIEE

(RDR—=VIHi<)
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parrot(actor='John Cleese') # FHDF—T—R5|&

(RIDR=I D5 DR E)

BB OMOHLIZBEWT, F—7— FEIHENMESIBOBRTRITIIIRD $8A. BXNdF—7— 515U
2T, BTN o35 VT AL IHIG L TWARITFIUER 53 (BRI, actor 12 d parrot B
BoslBe UCGHUTIES D FVA). HFEEETEDD EVA, ZHUIA TS a Y TROGIETHFRET
7 (B ZIX. parrot(voltage=1000) HHYITT), WHRZ5IMHMEEEBINIZIERNEEA, ZOHIR

& DR 26

>>> def function(a):

pass

>>> function(0, a=0)
Traceback (most recent call last):

File "<stdin>", line 1, in <module>

TypeError: function() got multiple values for argument 'a'

REIBORIKZIC x*name DFERDDDDH 2 2, ZNETORG BTG LD DERL TRTOF—T— K
FIEDIA o J-FEE (typesmapping ZZM8) Z3ZIFTHLD £3, **name I *name DJEAZ & 5. R5[FD VU R
N ERZEMETIROA ST 2T 2ZIWAB (ROMITANET) L#lAGDESNET, (+nane
¥ **name X DENCRIFIUIRD FEA), HIRIE. HIFEBOERZUTDESICT S L

def cheeseshop(kind, *arguments, **keywords):
print("-- Do you have any", kind, "7")
print("-- I'm sorry, we're all out of", kind)
for arg in arguments:
print (arg)
print("-" x 40)
for kw in keywords:

print (kw, ":", keywords [kw])

P LT D L 512720

cheeseshop("Limburger", "It's very runny, sir.",

"It's really very, VERY runny, sir.",
shopkeeper="Michael Palin",
client="John Cleese",

sketch="Cheese Shop Sketch")

BHEALAUTO LS i IshEd:

-- Do you have any Limburger 7
-- I'm sorry, we're all out of Limburger

It's very runny, sir.

(RDR=V1FiL)
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(FiDR— 25 D %)
It's really very, VERY runny, sir.
shopkeeper : Michael Palin
client : John Cleese

sketch : Cheese Shop Sketch

BB, BHROX—7— FEEES 2 EHEI. ZALDBHNINBIEFE. BEETEOH LTS 2 shzIEFE
Rk T,
4.9.3 FHBINTA—X

FT7 4L T FIEENME 213 F — 7 — FIZ X BBH/RT Python BIBUCEXINE T, AlFlte 7+ —~
YADEDIZ, FORIBMBME, MBEELEFEF—V—F, F—T7—FOLrMTHEINSPEZHEFEEHET 2
DICHABERZIEZRAUT IV ESIZ, 5IBOBINGT2HRET 22 2 ICQ3ENRSH D 7,

BIBUERIIRD X 51272 D %3

def f(posl, pos2, /, pos_or_kwd, *, kwdl, kwd2):

I fIEXfFF—7—F I

| - ¥—7J—FEH

-- (IEEHA
TIT. /e *xBAT>aryTd, HHINLGE. b0l 5E. sIBMPBEBICEEI NS TE bbb,
MESEH, MBFLEF—v—F F—U—FEH o5z RLET, F—v—F5l %
B 518 $IFIN %5,

UBX7FF—7— 5%
BIRERIC / b * B RVWEER SIEME S 3 F—7— FTHBucEzh %,

IEEMA5I

b 2P Ll ATAa2 e, REDTFIHE MMERRA tHIZfIonx s, (IBERA 05LE. 51-DIH
FOEETHD, F—V—FTHBEELIEA, MEBHEHFEE / (RF7 v a) OREBSNE T, /
F. MEHHSIEEKRD 0518 SN RS 2 oI E T, BEUERIC / BRVGE, LEH
Holizdh $8 A,

/ DHOFEIZ, MIBEFEIEF—T7—F ., 3L F—I7—FEH T,
*F—7U—RERAFIHK

5% ¥ —U — FEIRTETRENDH 2 L 2RT F—T—FER L LT E~—27F5121d 5180 X
FOERGID F—T7—FEA FIBDERNC « ZEEL X,
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Esk2 (o]
/B x LVWoltv—h—ICHEEEIA- T, XROBBERDFIE R TL XV

>>> def standard_arg(arg):

print(arg)

>>> def pos_only_arg(arg, /):
print (arg)

>>> def kwd_only_arg(*, arg):
print(arg)

>>> def combined_example(pos_only, /, standard, *, kwd_only):

print(pos_only, standard, kwd_only)

ROBIRALD D 2 ERDBRYOEEUES standard_arg &, FOH LHMICHIRZER I TE 53, 5180307
EEBEF—7—-FTEINLET:

>>> standard_arg(2)
2

>>> standard_arg(arg=2)
2

2 HH DB D pos_only_arg &, / MPBABERICH 2 DT, GIBIIMEHEHICRD $3:

>>> pos_only_arg(1l)
1

>>> pos_only_arg(arg=1)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: pos_only_arg() got some positional-only arguments passed as keyword

—arguments: 'arg'

3 % H DRI kwd_only_arg (&, BARUERIC * 23H 2 DT, 5IEIF—Y - FERHITRD £3:

>>> kwd_only_arg(3)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: kwd_only_arg() takes O positional arguments but 1 was given

>>> kwd_only_arg(arg=3)
3
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Z L TREDOBIZ 3 205 o Z — > OBBIEROTTHH L TWE !

>>> combined_example(1l, 2, 3)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: combined_example() takes 2 positional arguments but 3 were given

>>> combined_example(1l, 2, kwd_only=3)
123

>>> combined_example(l, standard=2, kwd_only=3)
123

>>> combined_example(pos_only=1, standard=2, kwd_only=3)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: combined_example() got some positional-only arguments passed as keyword,

—arguments: 'pos_only'

BIZIC, MESI# name ¥ name # ¥ — ¥ L THD **xkwds ORICBEMNRE LN D 2B EREEZITAE
Lx9,

def foo(name, **kwds):

return 'name' in kwds

X —7— F{Z 'name' ZANTH. RHEDOFIBEFEICICHRoTLED =D, ZOBED True ZIRT & O W
CHLOAEREDD FEA HIZIX RO ICHE->TLEVET:

>>> foo(1l, **{'name': 2})
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: foo() got multiple values for argument 'name'

>>>

Lo LI EHEHZRS / 2 TUIATREICR D £F, name I3AEFHE LT, ZL T 'name' 3F—7—
FElOF—7—Fe LTH#MIN2056TT:

>>> def foo(name, /, **kwds):

return 'name' in kwds

>>> foo(1l, **{'name': 2})

True

Sz 3, BEHHTIKRTHUE. ZOLHTE *+kwds OFTHHALTH, BIRICESHEVWEWVWS T
"C\\TO
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HEAGIT. BERERTE DD T [ BZ S REPDA 5 L BVET:

def f(posl, pos2, /, pos_or_kwd, *, kwdl, kwd2):

A Fe LT

o b LEIRDAHTE 21—V —ICHI SR 2RBEN BTN, MEFHIBEHEHLEL x5, ZHE5IED
HHIB =P =T o TEKRDIZ L, BBDMHEIN L 205 BOIEFAFETH D, K43, (ZE5]
BEEBEOXF—U— FEHHT 20ENDH 255 1ENTT,

o SIBOBHNCE®RDE DD, ZRUC X DBEROERDP I DWS T2, $03, 2 —F 35 DIEE
WK 2 2RI IZI VN EZLDR6, F—U— FEHSIEZHEHLEL £ 5,

o API OBE, SPRFIMOANIAPLE SNIEIT AP OLENSTELRL 25 I 2o, i
GHSEEHALEL x5,
4.9.4 EEEIHV R b

RIRIC, BBES T DV WVERE e LT, BEBAEROMEBOT B THOHE 2 X 51EET 2 ELRH D
F5, TNHDFBEIRTIN (BTN —=T VR 22 W) KM E T, AIZEEO5DRNC. ¥ afdd
ZHLL LGB D > THNEEA,

def write_multiple_items(file, separator, *args):

file.write(separator. join(args))

BEZOLS 7 8IZ 5180, BEICEXN S ASSIBOERD 22 THVES 72912, 515V 2+ DRi‘Iz
B2NE T, *args 5IDRICH ZR51E0E > F—v— FEHEH 51T, MESFIBTIERLF—7— 58
LTOAFEZBZZEKRLET,

>>> def concat(*args, sep="/"):

return sep.join(args)

>>> concat("earth", "mars", "venus")
'earth/mars/venus'
>>> concat("earth", "mars", "venus", sep=".")

'earth.mars.venus'

4.9.5 51V R DTNV

ST TIZV R FR R INTTE > TWT, ERIZRALES 7% ZoR T 2 BRI H LIS S 720127 %y 7
T BMEND LA, HORWATEZ D 9, FIRIE, HARAHBEE range O 13515 start & stop %7
WWHZ20ERHD 5, FHNCEIEESZ 2 e TERVES, BEMCHLE « HEFE2-> TH X,
VRAMNRRTIADLEET7 vy 7 LET:
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>>> list(range(3, 6)) # ERICS I EIEE T D EEDOEBIEVH L
[3, 4, 5]

>>> args = [3, 6]

>>> list(range(*args)) # 5|V R ZT >INy L TEBFECHL
[3, 4, 5]

FCRD DT, v ARV —X 2o THETHF -V —FBEEST I ENTEET:

>>> def parrot(voltage, state='a stiff', action='voom'):
print("-- This parrot wouldn't", action, end=' ')
print("if you put", voltage, "volts through it.", emnd=' ')

print("E's", state, "!")

>>> d = {"voltage": "four million", "state": "bleedin' demised", "action": "VOOM"}
>>> parrot (*x*d)
-- This parrot wouldn't VOOM if you put four million volts through it. E's bleedin'y,

—demised !

4.9.6 LA

¥—7— 1} lambda 25 &, #HETDORVNSZBEMEAERTE XS, flZE lanbda a, b: atb i, =D
DEIBOMER TR T T, 7L XROBEUE. BBA 7Y =7 P PBERIN TV BRGNS E ZTHHS
ZENTEET, 72RE B LE—DRICHBEATOET, BEHRMSTINCE, 74X THIEE
DEFERITHE N RIER E DR B D DIEBE EE A, ANTHEE ISR > RBEBER LRk 708K 2
NEMO BRI —T B ESHBT P TEET:

>>> def make_incrementor(n):

return lambda x: x + n

>>> f = make_incrementor (42)
>>> £(0)

42

>>> £(1)

43

RO, BBEIRTE ZATILARZME->TVET, 5 120HITIE. brot LEMBETIBEL
THEITDIZFE > TN T:

>>> pairs = [(1, 'one'), (2, 'two'), (3, 'three'), (4, 'four')]
>>> pairs.sort(key=lambda pair: pair[1])

>>> pairs

[(4, '"four'), (1, 'one'), (3, 'three'), (2, 'two')l]
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49.7 RxaX>T—23>rXF5)
FFaXyr—yarXFFicontid, ZONAEERNCET 2BE 2V D0 ET,

BHDTIE. HICHRUOHNZESERICEL D3O TR TEARD THA, HRICEL DI, XRY
DR EHRT 20EEH D FH A, HATPHIEIMOAGETHHELNLZ 2O TT (BHID 7 F RO
HANBZGLART 2 TH 2553 HNTT). RUIDITIZIALFTHED, VA R TRbs TWRITA
320 A

FFaXr7r—a YFHRICE ISR ITRETED 256, ATHIRZTICL, FeDDITLRERD DR
A 2 REANCBEL £5, DO ATIE— D F B ZALL LORIE T, NERYOREOH LR EIER D
WTRIA L £ 95

Python O 8—FIIELAITICH /25 Python XFHNV T I 64 V7Y P RHERSZROVDT, RFaxXy
FREES 5 Y — L TRBBEZECTA 7Y FEREWMS 2T UIRD £¥ A, ZOLUHIILIT OHMNIC
WoTITVWE T, RAIDITO BICH D ZATTHRVERHDITHE. FFa Xy b2EOAL T bOBEEZRD F
T, (BRHWIOITITER. XFHNEHMGT 274 - MIEDEoTWADT, 4 7Y MBXFHN 7 F 71
BV TT, ) 204 7 bak 7 Effilg” 220, XFHNOFTXTOTEIHHEWMSLNET, 4
VTV POERMPILDNMTEEOTRILRLBRVDTTN, LESWVWIITHD S &, FTHDOZEH TN THH FH
BNET, A VTV POEADKZIREL LAY S E, X7 XFE (EFIE 8 XFDAR—RL LT) B
AL 72RRICANONE T,

MTRICEBAITO ¥ a2 X v 7 — a Y FHOfERLET:

>>> def my_function():
uuu;’;‘::& L/?:,:L\?b‘ F*Jx\/ l“‘i%< o

AHICHICHLAEL,

pass

>>> print(my_function._ _doc_ )

BRICHLBVARFa XY MIEL,

AYICHICH LAV,

498 D7/ FT—3aYv

B 7 77— ay 32—V ERBERTHEHAINZBUCOVTORRIA TV a YR A X T -2 IEHERTT (G
fx PEP 3107 & PEP 484 22 LT X W),

7/ T—=av ik, BEEO __annotations__ JEHICEEEY LTI, BEOMOETICIZHEL 4
boo WITR=RT )T —=Yalid, RIRXA-—RZ{0HrDanyrRTERIN., ZORDOFHAERR® 7 /
T—2areBVET, ROVEY /77— ayid, NIX—X) A def XDiEDY ZERT a0 DOMT,
> OBRACAEEL L TERINE T, ROAITIE. BEFIBEESIE. BROECT /) 7—> a3 DT
HExhTwnEd:
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>>> def f(ham: str, eggs: str = 'eggs') -> str:
print ("Annotations:", f.__annotations__)
print ("Arguments:", ham, eggs)

return ham + ' and ' + eggs

>>> f('spam')
7/T—>3>: {'han': <class 'str'>, 'return': <class 'str'>, 'eggs': <class 'str'>}
51#: spam eggs

'spam and eggs'

4.10 fZEM: J—FT1 > JRE1I)L

B D EL XV EMHR Python Da— FE2EWTWSDT, 2522 A—=Fa4 VT ZXEZAI iIZOWT
FEOoTHRWEHTT, ZLAYDFFEIIRARAZANTEY (o bfliBICEAE 74—y bTE), X
RANMZ Ko THAGIPELYET, AR o THAGVI—FILISTI2DRETAREETHRL
ERZTHH, R0a—7 4 Y ITRXANEZERHAT 2 Z e HIFE BRI $9,

Python I2id. 1Zx AXDTOY 27 FDFoTVWEIRAXANHTA R LT PEP 8 %Y £35, ZHUIIER
WitAB  BIBELWa =T 4 YT AXAVEZHEEL TVET, £TOD Python FIFE XD 2R TELZH
PARETT, IRV EELFZRESHLTHEET:

o A VTV MTIZZEA 4 D&V, RTEMEbRVWZ L,

ZBH 42 (R AARTES) MWL Y TFU b (HAGV) KEVWAS VTV FOB x5 EHRIC
LMD ET, XTFEEAZEZ2DT, FLFTCBLDOBRVTT,

o V—2a— FODIEMN 79 XFEBIZVWEIIITEMDET I L,

IIH9TBIETHNEIVWT 4 AT LA o TWEI—FbitAsG k), KERFT4 AT LA TIRY —
RAaA—F 77 A NLEWRZZLDBTEZXIHITKDZT,

o BIERY I RARBBNDOREDDA—-F 70y Z7ORYIDIZZTRES 2k,
o AJHERZ S, T XY METIHIITEL Z ¥,
« docstring 2> Z &,

o HETOHIRL aY~DRICITEAZ AN, FBIEOT CHHNCIZZERHZ AW Z X a = £(1, 2)
+ g(3, 4),

o VIAXHBIZI—EHMDOD B4 BT B Z 2, HE TIX UpperCamelCase % 7 7 AZITfHW,
lowercase_with_underscores #BABHZRLX Y v RZIHENE T, HIZ self XY v RDFE 1 5]
BMOLHT (75202 Y v FIcowTid 252418 #HE) ¥ LTHES .

o HRIDA—-FEMHRPTHE-TH LSO D Re, AV RIYa—FT 4 73 fbiRnwzt, YA
%G TS, Python DF 7 4L b UTF-8 £/ 7L — > ASCII 2 d EFL VWEE T,

o [FERIC, FADDY L THOMDEELZFE T AN I - FEHRALD XY T AT 2ARMNDH 2D THN
. JE ASCH XXF Hpl FICES RETIEH D FH A
4.10. MZE#: -T2 IRETL 41
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filE
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£
FIVE
T—HIEE

ZDETIE, TTIRFEAZEZLIZOWTIDFLLFHHAT A2 231, WO H LW ZBMLET,

5.1

DX RBIZOVWTHSDL

VR MF—=RANE, MIZD WL ODXY v FREHNET, VAMFT I FDITRTDXY v FELIRIC
RLET:

list

list

list

list

list

list

list

.append (x)

VA MOKRRBICEEZEE—DOBIMLET, allen(a):] = [x] EEMKTT,

.extend (iterable)

ATITNDTRTOEREZNRDOY X MBML, VR MEHGRELE T, allen(a):] = iterable
LEETT,

.insert (i, x)

TEELMECEREZHALES, B 1518k VAIDA YT 2T, 204 ¥ 77 R %2HOHE
ROERNICHAITONE T, 5T, a.insert(0, x) XV R POEFHICHAZITVET, £/
a.insert(len(a), x) X a.append(x) & ZfiTT,

.remove (1)

VDI MPT 2z LEFELWVERFRORVIOEZZHIFRL £3, %Y T2 ERNZUINUL ValueError 233E
HahZd,

‘pop([i])

HESNEMBEBOEREZ VR I2OWMDERE, ThZ2ERELET, 41 VT v ZABEEIN TRV
&, a.pop) WYV R MKEDBEREWMOBRVWTRELEST, VAMRETHZD, A VT v 7 ANY R b
DHEIFINDIFEIX. IndexError ZEH L 3,

.clear()

VA MHOETOERZHIBRLE T, del al:] EFKTT,

.index(w[,startL end]])

VDAMHT 2 EELWVHEERORVIODBEZDONBLZ YO OBEZRTTRLET, ZYT2EENR
F4UX ValueError Dk SN E 3,
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ERDTHITH S start & end 3R T4 ALK LTHRE N, VX M ORRHAHZIEETEF T, K
SNDIRFEL start 518D 5 OMHMETIER L, VR M RIKDIEED S DMEICRD $3,

list.count (x)

YA MTO ¢ OHBEEEEZRL £ 3,

list.sort (* (Keyword-only parameters separator (PEP 3102)), key=None, reverse=False)

VR MDHBEZ, 4 7L —RHE (in place, JLO T — X ZHFEMAERTESMZ 50D i) TY— b
LEd, 51Y — M TED AR R A4 ZIfEZE T, sorted() DFHIZZRL T ZE W,

list.reverse()

VA MNOERE, 4L —REETHIEICLET,

list.copy()
VR FDEW (shallow) a¥—%2KEL %79, al:] LRKTT,

MRV RATFDORXY y FRIFZETH B2 R L 5

>>> fruits = ['orange', 'apple', 'pear', 'banana', 'kiwi', 'apple', 'banana']

>>> fruits.count('apple')

>>> fruits.count('tangerine')

>>> fruits.index('banana')

>>> fruits.index('banana', 4) # A YT YI R 4HEHMITRD banana DONIE
6

>>> fruits.reverse()

>>> fruits

['banana', 'apple', 'kiwi', 'banana', 'pear', 'apple', 'orange']

>>> fruits.append('grape')

>>> fruits

['banana', 'apple', 'kiwi', 'banana', 'pear', 'apple', 'orange', 'grape'l
>>> fruits.sort()

>>> fruits

['apple', 'apple', 'banana', 'banana', 'grape', 'kiwi', 'orange', 'pear']
>>> fruits.pop()

'pear’

insert, remove, sort RED YR M EETE XY v FOEDEIRREINTVRNZ 2 IZKB Wb b
LhERA, TNEDRXY v Kid None #IRLTWVWET, ' 24X Python OZHEA[RER 7 — X G2 TIC
DWTORGH EDFAIE Lo TV E T,

1L MO EECIILEARERA 7Y 27 F 2B LT, d->insert("a")->remove ("b")->sort(); DL SB RV v RF = 4 Y REFFL
TWAEEDHHET
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HI0LD2KIK LD, TRTOT—XTY = bR TEZ2DITERVEWVWS ZETY, HlRIE.
[None, 'hello', 10] ¥V —bENFH A, BELRSBEIIXFI| LIRS EHA L., None IFfDA ¥
ERBAZNRSTT, £, HEFEGEPERIN TRV B D 3, filZ1E, 3+4) < 5+7j XA
HTIEHH £ A,

511 VR+Z2XZYy 7 LTES

VDAMEDAY v ROBPITT, HRICVAMN2RAZy 27 LTHERAET, XXy 7Tl BEREIGEMNE
BEPRANCE D XN F T (Vlast-in, first-out”)s AKX v 7 O—FK _ LICERZZBMT 5121% append () % {#
WET, RX 92 O—F L SEREID HTICIE pop() BA ¥ F L REEEEFICHEOE T, FIZIZLF
DEIITLET:

>>> stack = [3, 4, 5]
>>> stack.append (6)
>>> stack.append(7)
>>> stack

[3, 4, 5, 6, 7]

>>> stack.pop()

>>> stack
(3, 4, 5, 6]
>>> stack.pop()

>>> stack.pop()

>>> stack

(3, 4]

512 YR bZFa—LTES

YA MZFa2— (queue) E LTS 2 BARET T, ZOHE. HNCEBMUAERZEINCBWOELES
("first-in, first-out”)s L2 L. VR M TERNRINCZOHMNEZERT 2 Z e BHKkER A, B (append)
PHDOHL (pop) 2V X MDEREBIHLTITS e EVDTEA, FA (nsert) REDHL (pop) 2V Xk
DEFH L TITI LB R-oTLEVET (MOEREZ VDT OTOLITREDLH 05 TT ),

¥ 2 —DHEEITIE, collections.deque ZHH L RBWVWTL &5, TDF7 FRFIRLFEF SN TVT, EiER
B (append) TEXDHL (pop) ZMIHHIN L THEBELTWE T, FIZIEUTOXSCLET:

>>> from collections import deque

>>> queue = deque(["Eric", "John", "Michael'])

>>> queue.append("Terry") # Terry DEIE

>>> queue.append("Graham") # Graham HYEIE

>>> queue.popleft() # RUICBIBELIEADE-TIT o
'Eric'

(RDR—=V ki)
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(RIDR=I D5 DR E)

>>> queue.popleft() # 2BBEDOADBE-TIT
'John'
>>> queue # F1—ICFEoTWVWBHDIIEIBEIE

deque(['Michael', 'Terry', 'Graham'])

5.1.3 U X FDORERE

VR FPANERIZY R P 2AERT 2R FR2REL TR S, TRMAGHIX, » 5> —7 ¥ X% iterable
ATVL—FPAEEA 7227 b)) DENZROERIIN L THHMEZIToAEREZERICLAEY A M 2fEo
b, HEFRMERITEEL TN ORI —r Y ARERT 5 TT,

BIZE, RDES POV AP 2fED T LET:

>>> squares = []
>>> for x in range(10):

squares . append (x**2)

>>> squares

[0, 1, 4, 9, 16, 25, 36, 49, 64, 81]

CHUIN—THRET LTRICHFET 5 x L VO HATOERZES (£33 EFEET2) ZERLTLE
SV, UFRDOESICLTEADY A P20 LEWEH B R GIHRET 2N TEXT:

squares = list(map(lambda x: x**2, range(10)))

LI URTRRLCTY:

squares = [x**2 for x in range(10)]

IR L DERTHARTVTT,

U2 PAEFERTLZ. IR D K, for A). ZLTOMMIED for & if AJTHINE T, VA FANEE
FLDOETHERIZ, for & if AV THF A M TREFE L 2ERL S22 L VWY R T, HlIZE X
DVRAMNAURELIEX2 2DV X FOEEDPS, EIDORILZERTICLET,

>>> [(x, y) for x in [1,2,3] for y in [3,1,4] if x != y]
[, 3, 1, 49, @, 3, (2, 1), (2, 4, (3, 1), 3, 4]

ZAUIRDa— F L EMTT:

>>> combs = []
>>> for x in [1,2,3]:
for y in [3,1,4]:
if x !'=y:
(RDR—=V ki)
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(RIDR=I D5 DR E)

combs.append ((x, y))

>>> combs

(1, 3), (1, 4, (@2, 3), (2, 1, (2, 49, 3, 1), 3, D]

for ¥ if XA Da— FTHRUIEFICKE > TW3E I IIEHLTL XN,

RBZTAOBE (Hl: LOBITRS (x, y) OBE) E. & 7 FHEIASHETT,

>>> vec = [-4, -2, 0, 2, 4]

>>> # BZ 2fBICLFHL VU X M ZER
>>> [x*2 for x in wvec]

[-8, -4, 0, 4, 8]

>>> # T ILZ—TU X M SAEDOHEZRN
>>> [x for x in vec if x >= 0]
[0, 2, 4]

>>> # 2 TOERICEHZER

>>> [abs(x) for x in vec]

[4, 2, 0, 2, 4]

>>> # FERICHLTAY Yy FEUHL

1 1

>>> freshfruit = [' banana', loganberry ', 'passion fruit ']
>>> [weapon.strip() for weapon in freshfruit]
['banana', 'loganberry', 'passion fruit']
>>> # (number, square) EWD 2BZRODRXSILDY) X L Z{ER
>>> [(x, x**2) for x in range(6)]
[¢0, 00, (1, 1), (2, 4), (3, 9, (4, 16), (5, 25)]
>>> # ATIEHAFBMTERI BV EWTEL, E5TRITNWEIS—HMEETS
>>> [x, x**2 for x in range(6)]
File "<stdin>", line 1
[x, x**2 for x in range(6)]
SyntaxError: did you forget parentheses around the comprehension target?
>>> # YZMAFRET 20D 'for' ZF>T. UALZTSYRMITS
>>> vec = [[1,2,3], [4,5,6], [7,8,9]]

>>> [num for elem in vec for num in elem]

[1’ 2’ 3’ 4, 5’ 6’ 7’ 8, 9]

YR MAEREORICIE, BHELASCEBTCHLOA X M TEET:

>>> from math import pi
>>> [str(round(pi, i)) for i in range(l, 6)]
['3.1', '3.14', '3.142', '3.1416', '3.14159']
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5.1.4 X LY X FOATRE

VA MHAERLEHOBRIORIIEEDORZDT, 22 MDYV A MNERILEHEL LD TEE T,

KD, RXADVAL 3OS, 3x4 @ matrix ITOWTEZLET:

>>> matrix = [

[1, 2, 3, 41,
[5, 6, 7, 81,
[9, 10, 11, 127,

ROV A PNERICIE. matrix DITEHEANZZFT:

>>> [[row[i] for row in matrix] for i in range(4)]
(ft1, 5, 91, [2, 6, 101, [3, 7, 11], [4, 8, 12]]

HIOHEITHZ K512 Ao 2 FAERGE, #i for DAY TFA ORI TIHEicNE T, 2D, T

DHNIXD a— R LT F:

>>> transposed = []
>>> for i in range(4):

transposed.append([row[i] for row in matrix])

>>> transposed
(f1, 5, 91, [2, 6, 101, (3, 7, 11], [4, 8, 12]]

Ihedd—EEHT 2, ROa— FeFEMiceh $3:

>>> transposed = []
>>> for i in range(4):
# LUFD 317+ A i) X NASBRGE LRI RE
transposed_row = []
for row in matrix:
transposed_row.append (row[i])

transposed.append (transposed_row)

>>> transposed
(f1, 5, 91, [2, 6, 101, (3, 7, 11], [4, 8, 12]]

FERRZEMELRN ORI D b HAALBEBZES THRRVWT T, 205G zipO) BBDIRWEHEZ L TL

NBTL kD

>>> list(zip(*matrix))

[, 5, 9, (2, 6, 10), (3, 7, 11), (4, 8, 12)]
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DT HZ T AR Y RZDEFHMTOVWTIX SV DTNy D ZBRRLTLIEEW,

5.2 del X

VA LBEZRPHIRT 28, HEEETZ2ROVICA YTy 7 2AREET2HEDDHD 5, 20D del
XTFo Z4UX pop) XY v Fri#EWL, fHEZRLEEA. del IV R MPHATA ZAERELRED, VR
FEEREHFRT 2 2D TEET (MUANIA T A RARCEDY A PERAL TITo TWE LK), BIZIXUATO X
SIZLET:

>>> a = [-1, 1, 66.25, 333, 333, 1234.5]
>>> del al0]

>>> a

[1, 66.25, 333, 333, 1234.5]

>>> del a[2:4]

>>> a

[1, 66.25, 1234.5]

>>> del al:]

>>> a

(]

del BEHEARDOHIBRICHEZ 3

>>> del a

COXD®BRTHET a 2RI 2L, (HOfEz a ITRATZET) 7124 D £7, del DHIDHRIZOWV
TIXFRBETID BIF T,

53 7NN —T >R

VA RRXFINCE, A VT IVARRIA R0 HAD X512, BEL OHBOWHAIHZ2 I 2 A TE
FL7, INBIE =T >R (sequence) 77— XRT (typesseq M) O _DDHITF, Python 1 F7ZHEH
DIBIRCH B FFERDT, MDY =7 Y AF=KBPBEMENL DD LNLERA, FHEDOY—F 203 d 5
—DOHYET: BT (tuple) BTE,

RIWFary< TRYGNTN OPDEPSD 3, HIZEUTOLSITEEET:

>>> t = 12345, 54321, 'hello!'
>>> £[0]

12345

>>> t

(12345, 54321, 'hello!')

>>> # RTIIFANFICTES:
>>u=1t, (1, 2, 3, 4, 5)
>>> u

((12345, 54321, 'hello!'), (1, 2, 3, 4, 5))

(RDR=V1FiL)
5.2. del X 49
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(RIDR=I D5 DR E)

>>> # ZTIWRBRE A Za—-42T)):
>>> t[0] = 88888
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: 'tuple' object does not support item assignment
>>> # LAl AIE (22— 327NW) AT 280 eNTES:
>>> v = ([1, 2, 31, [3, 2, 11)
>>> v

(1, 2, 31, [3, 2, 1)

CEOrBH, ATNVOERRIZECHEMBEOVTWT, FTILDOFRAMPELLERENDS L5112k -T
WET, AN EZELZRFATLHBMMTHERS THOVWTTE, (XRIABRERKXO—EE 7235
BX) FEMDIRERIGED DV ET, XTNVOERERATEILIETEERA, LAL, XY R b
DESBEFEAREREED D ZLIFTEET,

RTMEV AP ELTOETH, VW TWERZGH B2 HUTHHINE T, X7 UE FE T, HE
OHRDERN L7222 bdh, BREEIT7 Vv 7 (ZOHOBRPLICHTEZ ) BERPA VT v IR (B WV
¥ namedtuples DHEFFENE) T7 7 LA T2 eHZVTT, —FH. VA MNI TE T, HERIILWTWE
CHDOA TS 7 v THD, 20TV ATL—hMNIEoTT77ERALET,

MR 0 [ E 7213 1 HOEEL» 522 X FLVORBETT, ZhdDBEERITS 2D, HUSIZREIZ M T2
EINTVET, ZOXRTIVIEDIFENMR 7 THRTZE T, —DOBEREEFOX I E, HOBAICay~
RS (B—oEZAENTHLZ I TIEATSTT) S THETEE T, XLARARVIhE S, #R
T3 BIZIEUATDOESICLET:

>>> empty = ()

>>> singleton = 'hello’, # <—— REDHUTIER
0

>>> len(singleton)

1

>>> singleton

('hello',)

Xt = 12345, 54321, 'hello!' & RFIDINY D (tuple packing) DFIT T, fE 12345, 54321, 'hello!"
M—DDX TNy 73 NEFT, HOHEDAEETT:

>>> X, 5y, 2=t }

ZO®RIEZ, =TV ADTVINY Y (sequence unpacking) ¥ THERIREH DT, HAIZEE2TOY -7
VAREMS ZEMTEET, =T YRADT YNy I TR, FEOEMTIESH TV LD, HLD
=T VADRELE LB TH B e HERINFE T, BEEARORADPEIZ I LD Ay 7> —F VR
D7 Ry 7 ElAEDELDDITRER N LITHEEL TLLEE W,
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5.4 £51

Python 1213, && (set) W5 700728y HhH 3, £HLE. EEITIERL bRV, HFOT
LBNTVWRWERDEED TT, Set A7 =2 ME. Ml (union). #H (intersection). 7 (difference). Xf#p
72 (symmetric difference) & W o ZZBEERREE S Y R— P L TWE T,

PR, E7203 set ) BIBUE set BAEMT 272DICET 5 2 A TE T, 1k ZHEAEIERT 572012
12 set ) BFEALARTIEAD TRA ({} TIERL), BERZZOHBELERLET, HBIRDLI > 2 ¥
THIT 5T — 2ETT,

LR TFEA ML —Ya vy BRLET:

>>> basket = {'apple', 'orange', 'apple', 'pear', 'orange', 'banana'}
>>> print(basket) # BEEMNHIBRINTVS C L 2 MR
{'orange', 'banana', 'pear', 'apple'}

>>> 'orange' in basket # BERBEXAN—YIE

True

>>> 'crabgrass' in basket

False

>>> # Demonstrate set operations on unique letters from two words

>>>

>>> a

set ('abracadabra')

>>> b = set('alacazam')

>>> a # aDIA=—IRBXF

{'a', 'r‘, Ib‘, IC', Id'}

>>>a - b # allHoTbICHRVWXF

Li=", 67, BT

>>>a | b # o ¥l v FRIIAHICEET IXF
{’a', ’C', Ir', Id.', Ib', 'm', IZ', Il'}

>>> a &b #a X b DEAICEET INF

{'a', 'c'}

>>>a "~ b # o XTIE vICHBH. MAICIEBEVWXF

{Irl’ Idl’ Ibl’ Iml, Izl’ Ill}

JZ RS LRI, set NEDHR— SR TVET:

>>> a = {x for x in 'abracadabra' if x not in 'abc'}

>>> a

{'I", 'd'}
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5.5 F#EH! (dictionary)

b5 —o, HHRES Python ICHAAENTWE T, U BE (dictionary) (typesmapping #Z&) T
T, FEEFIMOFEEICD 7 HAHRE (associated memory)” % 7 #ARALY (associative array)” &\ HHIT
GEETBZLHABHDEF. HETHOKTA > 77 AMEINTWE S — Y R L BR Y, FEE = (key)
TA YT I7RMEENTVET, CZOF—ZEMO2OEERREZANCZD $5, XFH FEIZFEICF 12323
ENTEET, XTUE CFF, Bl ZOMDXTNDAEELHBEEIF—ICTLILNTEET, B
B, HEVIIHEENCEET R A 7Y 2 7 P BRI VEF—ICTEEEA, VA ZF—L LTS C
LIETEERA, 2R, VA MIRATARARA VT 7 RIFEDRAZITo7 D append() % extend() O
EORXY v FEMFS >, A VS V—RATERTLZIENTESDHTT,

FEEE *— (key): 1B (value) DRT7DEETHD, F—» (HHFOHT) ~HTRINILLZN, tEZXD
EXWVWTL x5, BEEIN (brace) DR7: {} BZEOFEZAEML FT., ¥ TRUILNT key: value DX
7 RBEEIR 7 OIC AN S &, HHEOYIIMEL 725 key: value 2SBIXNE T; 2 ORBTIRIEHIRHCEE
EnEZHINZDLEFETAIETT,

HETOERBEZ. H2MEEMOIOF—2MITHET I, F—ZHELTHEZWMDIBT Z LT
T, del T key: value DR7ZHIFRT 22 dTEE T, I TREONTVWEF—%2 o THERLET S L.
DHTZDF —1ZHEED 5N TV EITENESLNTLEVE T, FELRVWF—2fo THEHEZIMDHEZS &
THRLIT—IIRKRDET,

HEA 7Y 27 ML list(d) 2FT3 5L, HETHEDATVLIETOF—75785 Y R e X —)iff
AENLZIEFTRELET (Y — SNV X PR LWIESIE. RO DIC sorted(d) ZH-oTLEEW), &
LH—DX—PHECDH L0 PRNZITE, in F—V—FE2HVET,

DI, BEER o il nflz R £3:

>>> tel = {'jack': 4098, 'sape': 4139}

>>> tel['guido'] = 4127

>>> tel

{'jack': 4098, 'sape': 4139, 'guido': 4127}
>>> tell['jack']

4098

>>> del tel['sape']

>>> tel['irv'] = 4127

>>> tel

{'jack': 4098, 'guido': 4127, 'irv': 4127}
>>> 1list(tel)

['jack', 'guido', 'irv']

>>> sorted(tel)

['guido', 'irv', 'jack']

>>> 'guido' in tel

True

>>> 'jack' not in tel

False
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dict() YA P77 XIE, F—LHORTDX IV 2ELY A M1 oEEERZERL £

>>> dict([('sape', 4139), ('guido', 4127), ('jack', 4098)])
{'sape': 4139, 'guido': 4127, 'jack': 4098}

BT, HENUERBZH- T, FEOF—LEORT7 2 oREZFNE S

>>> {x: x**2 for x in (2, 4, 6)}
{2: 4, 4: 16, 6: 36}

F—DHEMLTHNOEE. ¥—V— N5l fio TERT 2 iDBMRLEsH D £

>>> dict(sape=4139, guido=4127, jack=4098)
{'sape': 4139, 'guido': 4127, 'jack': 4098}

56 L —TDTFo=wvo

HEICNLTA—TZ2ITIBE items() XY v F&EMS &, F—t ZRUTHIET 2 EZ FIRHICHD K %9,

>>> knights = {'gallahad': 'the pure', 'robin': 'the brave'}
>>> for k, v in knights.items():

print(k, v)

gallahad the pure

robin the brave

=TV RIZOTBN—TEITHEE, enumerate() BEEM S v, HEDA V7T v 7 R BERERFKHTIED
HIzehhTEET,

>>> for i, v in enumerate(['tic', 'tac', 'toe'l):

print(i, v)

0 tic
1 tac
2 toe

ZoFREERUED Y =7 RBIRRIRHICL— 7T 27012, B zip) BHoTEEREZ VO HAICT
B5ZENTEET,

>>> questions = ['name', 'quest', 'favorite color']
>>> answers = ['lancelot', 'the holy grail', 'blue']
>>> for q, a in zip(questions, answers):

print('What is your {0}? It is {1}.'.format(q, a))

(RDR—DIHE<)
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(RIDR=I D5 DR E)
What is your name? It is lancelot.
What is your quest? It is the holy grail.

What is your favorite color? It is blue.

=TV AEHWAHMIZESs TV =TT 51203 £ Y RAOHMEZIEAFICHEE L. XKW\ TEK
reversed() ZMUHL 3,

>>> for i in reversed(range(1l, 10, 2)):

print (i)

= W o1 N ©

= U A%V — FENEEFETAL—7F 31213, sorted() M ZMFVET, ZOMBIITTOESIEEEE
T V= EADFREAN IR L F5,

>>> basket = ['apple', 'orange', 'apple', 'pear', 'orange', 'banana']
>>> for i in sorted(basket):

print (i)

apple
apple
banana
orange
orange

pear

= YR set() BFS ., BEHEEEIREINET, —F Y RITset() BHio7z LT, sorted() %
F5 WS HAEDLETIE. HEPES XN TWEY— 7 Y AT, A—ERIZ1EDAL—TTT7I7LRT3
EBRHMNRFIETTS,

>>> basket = ['apple', 'orange', 'apple', 'pear', 'orange', 'banana']
>>> for f in sorted(set(basket)):

print (£)

apple
banana
orange

pear
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LELEN—TATYVRMEELLZVWFERICBONLETL &I, KODIHLWI AP 2EoTLEIE
IVEDHHTLERIRI D, FEHHET

>>> import math
>>> raw_data = [56.2, float('NaN'), 51.7, 55.3, 52.5, float('NaN'), 47.8]
>>> filtered_data = []
>>> for value in raw_data:
if not math.isnan(value):

filtered_data.append(value)

>>> filtered_data
[66.2, 51.7, 55.3, 52.5, 47.8]

5.7 £MHICOWVWTHSPL
while % if Tl o 725 (condition) 1213, HOLELZ I TR, MOHEEFHMES 2B TEET,

H#HEEF in BX W not in &, HAMEAH 23T F—OHFIHEET 25 (FRIEELRVDR) ¥ 5 H
EHERT AR N9 T TAMTT, HET is XY is not &, Z20oDA TP =7 bPEBICE LA T
Pz bTHIZDEIPERANRET, ETOHBEE IR CERIECZR>TED, L HIBHEHEFLD
HIRNESENEN ¥ 72 D 5

FERIERE S 2 Z e TEE T, HlRIE. a <b==cld ad b LD/Ph&EL, 22DOb & c BFELVDRY
I T APLET,

T—ViEETF and X or THKEHEZMHAGHLEL N TEET, 2L T, HEBHEE (H20VWEM 500D
7 —K) OFRDOEBEEE not TENFT, INLHDEHETIIR T, HEKHEHET X D HRWERIAGICZ 5 T
WZEF, A and not B or C ¥ (A and (not B)) or C WM/ 2 LSz, 77— LHETFODH T, not D
BERIEMPREDE L. or PERDBESBR>TVET, bbAA. AHEMEHFRIXEADHAGDOE LRI TE
9,

7 —)VHE T and & or &, WbW 3 & (short-circuit) HETTT, I OHBEFOFIEIILEL, AN
EMRCFH S A, FERDHERE L7 CRHiiZ b £9, BIZIE A & CIFETBAMBDOL &, A and B and
cidl ¢ ZaHliL ¥ A, —fRIC, EREEFORDELZ 7 — VETEZR S TRNZMEE LTHWS &, |
BRBRICFHI S Nz 518U b $£9,

Heefthd 77— N KOFERZZBITRATZ2 2 HTE LT, HIRIE

"', 'Trondheim', 'Hammer Dance'

>>> stringl, string2, string3d =
>>> non_null = stringl or string2 or string3
>>> non_null

'Trondheim'

Python Tid, C &13®%4ab, KoPTORAR A4 v FERET = Z2/H L THRIIITSBERH 2 L
WHERLTESIV, ZAZED, = RN TV IAIZ=2A/JLTLE VS, CFurrIAn
THAET 2L 7 AOMEZERTEET,

5.7. ZHFIToWTHSAL 55



Python Tutorial, J1)—2X 3.12.9

5.8 =T VR EDMDEDLEE

LT, >—Fr>2F 7Y =27 b, ALy —rrRBIoiod 7Y =2 bR TE 3, i FE
B% (lexicographical) IEFEPHWOLNE T, £33, BHIOZOOERZHK L., ZOEIEFL L RIFIUIZD
R CHURRERARE D £3, FLIIUIRO ZODERZHI L, MY —r Y ROERMNRE 5 FTHilY
5, ML ES LT3 00BRPVINSRILY —7 Y RBITHIUE, FD>—F v A TORFELKE
BRINCITOE S, 2Dy =7 Y ADETOEBOHEFERAEL S BNR 2 —Fr Y RABFELVWEARE
NEF, RADY =7 Y A0S 5 —FHOEEENCH T 285> —r Y AR BIE, FNHTDY—7 ¥ AHNE
W= YR ABRENE T, XFINIH T 2 HERZIEFOFI2IE. il 4 D3 Z 2112 ASCIL HfFZ v
¥9, UM, RACBOA TV =7 bakiod—r Y AMTONEZ{To 7l 2R £

1, 2, 3) < (1, 2, 4)

[1, 2, 3] < [1, 2, 4]

'"ABC' < 'C' < 'Pascal' < 'Python'

(1, 2, 3, 4) < 1, 2, 4

1, 2) < (1, 2, -1

(1, 2, 3) == (1.0, 2.0, 3.0)

(1, 2, (taa', 'ab")) < (1, 2, (tabc', 'a'), 4)

ESMOA T2 PALZ <R > THKTZId, TNHDAT Y =7 PHBEYIRHERX Y v F 2724
LTV DTHIUIFFAIENE T, Pl B2 2BERFELOE T, ZOBEIC & » THEZTO X
T BRI 0 & 0.0 13T, —75, @WYIRHBIEFR 2 WEEE. 4 ¥ X —7 1) X—Ii3 TypeError i
NeREIEET,

1D
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T a—-I

Python 4 ¥ &2 7)) X227 3¢, BUOEHTZ L., ZHETIATo TELER (BIRSCER) 3kbhtn
¥9, TI2o6. XDRVWIO IS L2EERLVEL, TFRAMLT 4 X 2ffioTA V2TV ZANDATTZH
HLTBE, FEEORDDICT7 7 AN EANCH o TEEIRZ2 2 XV TL xS, ZOME¥EE RTUTH
(script) DIERRE B VWE T, TR T LANRIKRIICON, AV TFYRAERICT 501, A7V T ME0N
KOPDT 7 ANZHENL K BB LNFERA, Ty WD Tar T L TEWTELMEMNLEEIC
DVWTC, ZOEHRE AV -T2 h{Ml4AD7T0 77 A THVVWEES S LLEEA,

2OV REREYR— T 5701, Python TIHERE 7 7 A MITHEWTBE, X7 VT POHFRAL V&
TN RDWNGEA VAR VA LTS FERHDET, D7 740% £V a—Ib (module) LW ET, E
Va—ZHBERI. MDED 2—0R main TY 2 - (EFTO Ly TLANALRERE—RTT7 7€ AT
XLZLMOEED R LUET) I import (BDIAA) T2 ZEDBTEET,

EY 2 —lE Python DERP UM A07T7 7 AV TT, 77 ANKIFEY 2 —VAERER .py OV
BOWED T, EY2a—ADOHFTIE, (XFHND) £ a—NH% 70— \VER __name__ THIFTE X
T BlZIE, BRIADDTFRAMNLT 4 XE[foT, HEDT 4 L2 FVIKLIRONED 7 7 4 )L fibo.py
ZERLTAHEL & 5:

# TR YFHEROES 2—-)L

def fib(n): #nETODITARFTYTFREHENTS
a, b=20, 1
while a < n:
print(a, end=' ')
a, b =b, atb
print ()

def fib2(n): # nEXTODITA Ry FHEERT
result = []
a, b =0, 1
while a < n:
result.append(a)
a, b =b, atb

return result
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I Python 4 Y27V RIZAD, EY2a— %2 ROa~<>Y KT import LEL & 5:

>>> import fibo

ZDMETIE. fibo TERSI MBI OAHTZ EREBED namespace (I Python DA 11— L 4REIZE
M EZRLUTEIWV)ICGEMT2 22 EHD ERA, BITEY 2 —L% fibo I 2 AAIZERMIEML £
3, BBICIZEY 2 - ZHoTT7 7B AL T

>>> fibo.fib(1000)

0112358 13 21 34 55 89 144 233 377 610 987
>>> fibo.fib2(100)

o, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

>>> fibo.__name_ _

'fibo'

Bz EA#S D6, n—ANVBHAENICRATE LT

>>> fib = fibo.fib
>>> £ib(500)
0112358 13 21 34 55 89 144 233 377

6.1 EZa—JLICOVLWTHSICL

EY 2 —UZiE. BEERICMATETXEZANL I ENTEE T, TNOHDETIEY 2 — L2 T
270D DTT, TNHDEITIE. £ VR— FXDOHFT BV TV 2 —LEZBRRONP o728 BITFITE
TERET, L (T7AABRZ VTP LTHTINBBEDEFTENET, )

BADEY 22—, BODT 74 X— PRAHTZEZH > TWT, EY2— A TERSNL TV EHI
DT =T NEZA— I IURAHZERE LTEWE T, Lo T, BV 21O 2—FDrm—
NVERE BARWNBEENREZ ZOEEZETIC. 70— NV BREREEY 2 — L THI N TEET,
—7i. BOPMTo TV AIEZ EbALHBEL TV, Y 2 -V NOBBESRT %0 L R URELE
modname.itemname T, EV 2 —1D7a—"\LERENLZZ 2B TEE T,

ED 2= MIIDEY 2 =% A4 VKR—=FTEFE T, import XIFEI 2=V (XIHWKFAEARAZ VT MTY)
DEHICEZFTH, ZHIBEETHo TRATIED D FHA, 1 Y KR—bEINZET 2 —NHIE, TV 2—
LD by TLL (B 7 208 ZEWTHIZE, TY 2— 1D v — L RGHTZEEICELPNE T,

bl

import X2, HBHEY 2 — LV ADHAHI%Z. import ZEITLTWVWBEY 2 — )L OAHTZEMPNCESEE D A
LEWVWHIERRH D 5, HIZIR:

>>> from fibo import fib, fib2
>>> £ib(500)
011235813 21 34 55 89 144 233 377

*OEERE, BIBERD T INB O T, V2L LNLOBBEREET TS, BAEEY 2a—1DZm -0
_ rAEiZERcEiX A E T
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Z DEMEIZ, import DR KRB EY 2 — Nk —HVRAGEZERBANCED ANLE 2 2iddh F8A (Ko
T EDOHITIE. fibo IFERINERA),

EVa— L TERBINTVWAILETZLT import $32WHSERIBLHH 35

>>> from fibo import *
>>> £ib(500)
0112358 13 21 34 55 89 144 233 377

COEEHTRET7VE—R2a7 (_) THEZDDERVWTINTOLATEA Y KR—FLET, AL DB T,
Python 70275 — 3 0HEZAEZHVERT A, RHEDAHIHA VX =TV X ZHHAAEN, ERFAD
YEiz EEELCLES AL D 205 TF,

—RANTE, BV 2 — ARy —I 05 * & import T2 LWVWIHIRD HIKIIERTEZHEA, LW DI,
COEEERITS  LIRLIEAHEICZ LWVWa—RiZR 252 56TY, LL, Mty aryTx—%4 FOR
O T DI DMLV TL & 9,

EY 2 —LFHDKIZ as DO TOIGEEIE, as DRADHHTEREHE, 4 VR—FENTEY 2 — LB REL
%9,

>>> import fibo as fib
>>> fib.£ib(500)
011235813 21 34 55 89 144 233 377

TAUIFEEMICIE import fibo YR UAETEY 2 —L% A Y R—FLTWVWT, HE—DEVZA KR—FL
72EY 2 —H £ib EWOSHATTIDKRZ S L5118k >TWVWBH I LT,

ZDA VE—FHEZ from BTV TWTHH R, RUMRIBONET:

>>> from fibo import fib as fibonacci
>>> fibonacci(500)
0112358 13 21 34 55 89 144 233 377

0 IR

EITMBELOEHT, SEV2—-NME3A Y X=FVEZD 1y a>rIZriZ 1 B import X4LE
T oT. EVa—AZBIELEGAEIIE. A Y& —TV X 2HEHIERTNERDEEA - DL
. ZOHTFELLTT AN LIEWEY 22— 1 DX 5 5HEICIE. flZ1E import importlib;
importlib.reload(modulename) @ X 51T importlib.reload() Z{fo T &\,

6.1.1 E2a2— I %Z2XRIVTFELTEITITS

Python €Y 2 —1%

python fibo.py <arguments>

6.1. EZa—J)LICOVWTHSFCL 59
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YEITTBE, __name__ I __main__ DPREINTWVBEERWT import L7z EERUEIITED 2 —
NADI— EPFEITINET, DFDEY 2—LDORREIZ:

if name == "_main_ ":
import sys

fib(int(sys.argv[1]))

ZOa—FEBMTZIET, D77 ALY import TEZEY 2a— L TH2LRAKFICAZU T LTH
X2 LD ET, BRELSLEI 22— "main” 7 7 ALk LCGEEXNZL &5, avr P4 >
RS 22— FHAE[TEINEZNHTT:

$ python fibo.py 50
01123581321 34

EY 22— import SNAHEIR. ZDa— FIFTINFEA:

>>> import fibo

>>>

COHBIFEY 2 = VBB LA VR =T =R ERHELED, TRAIDLEDIC (RZV T EE
Ja— e LTEREILTAMAL—MEETLT) b,
6.1.2 EXa—I)LEENR

spam LW HHDESY 2 — %24 VKR-—1FFT2LE AV EX—TVRIFTZOHATDHAIAAEY 22—
NERLET, EY 2—1HAD—EIX sys.builtin_module_names IZH D 3, HOd SR - 2HEE,
spam.py L WIHKHID T 7 A V% sys.path IZHBZT 4 L7 P VDV R IHHELETF, sys.path 1T
DL SN £y

e AMENFAZ VT DBHET 4L I M) (BEZWVET 7 ANADIEESNRP T2 ZTHIL Y M T4
L7 RV

o PYTHONPATH (¥4 L2 FUHDY R b, ¥z VAR D PATH ¥ [A LX),

o AVAM—IHEKIF LT 74 b (Bl LT site-packages 74 L7 MU —DIEFH, site
EV 2 Mo T EN D),

FEAE sys-path-init 2B L TLZ&E W,

0 iR

SURYV IV EYR—PITBET7ANTRATAETIE, ANENEZZAZ2) T DHB7 4127 MY
By RV IV IR oRICHEINE T, BV VRV 2V IR2ELT 4L 7 b
VIFEY 2 —URBRAZITEN ShEEA.

WAt X %%, Python 7B 25 AlX sys.path #BIET 2N TEET, RZVT 77 AV EED
yal ) DIMRER S 2 DYEGH, KEHES 4 T 5 1) )2 HiLZ3E RDT._ 94 75VDF
60 B6EES2-N
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ZIVCHBZT7ANLEDD, ZOTFT4 L7 FPVICHBREICARDRAZ Y T BERLTA Y R—rENE
T, ZHE, EES A TS REBERLTEEMEZTVWADTRVEDIZEEVDD T3, LhFELWERIZ
EEEY1—)L 2SBLTLIEEW,

6.1.3 ” a2 /51JL” Shiz Python 771l

TV 2 —NDieAAAEERILT 5725, Python 12 Y %A VEADZEY 2 — L% __pycache__ T4 L
27 b VU @D module.version.pyc 7 7 AN LTHFryr v alfxd, TIT version Far A LEniz7 7
ANDT7 =<y FERTDHDT, —KANIE Python DN— 3 YHFESTF, #lziE. CPython DY Y —
Z 3.3 D, AV A NFEAD spam.py & __pycache__/spam.cpython-33.pyc £ LTy v a2 EN 5T
Lo, ZOMBADEEICED., Python ODRRIZEHDV ) —ANN=Ja>Dary A VEAEY 2—)L
PHETEET,

Python 1Y —ZADZEHAKZ 2> A NFEADDD LKL, 2> L LFEADDDBREI TR LD EHa
URANHBRBEIZR > TORVWLZHERLET, ZHUITERICHETUEINE T, Fiz. a Y [ LEAE
Ja—METT v N7 —LIEMRERTD, T—F T/ FxDERRLZIRATABMTH—DI4 75V G
5ZHTEET,

Pwmnﬁzo®@n;#v//1®%m/7%ﬁmiﬁﬁ Or2iF, avY R IA VP LEHEEY 2 —
ADPFHARENTIGET, BICHa Yy M LEN, HRERETI2I2EHD EHA, 220DIF. V—X - E
V2= LDRBRWGEET, ¥y vy aOMRETOERA, Y —RADRW (Y RAVEADSDDAD) Fifi
EYR—-PTIIE, aVRSANBAEI 2 —LEY =R - T4 L7 PVIZELSTEESLT, YV—R T 4L
TRV =R+ FEY 2= NABHoTIEWITERA,

I 28— MANF D Tips:

o AVNANBEABLEY 2 —LDY A X%/NEL T 57DIZ, Python a~< > FiZ -0 ¥£7213 -00 XA v F
S Ze DB TEET, -0 RAA v Fid assert A7 — b XY FEREL, -00 XA v F T assert A7 —
Yhr _ doc_ XFHNERELET, W 2hDTuTI7AIINLDREINS D DITKE
LCWRAREMED H 2720, B2 LTV 22HRELTWS L ZXRoTIhoDA Ty a v %
FHRETT, " HFlEL” INETY 2—IE opt- X7 ERDB, BEOIVRANVBEAEY 2 —L X
DY A ZXDNEL B ET, ROV Y — XA TREHEILOHENED ZAREERD D 75,

o .pyc 77 A% .pyo 7 7 AADLHANINIZE LTS, Tur I L3 .py 7 7 ANADHHANE
N 2LXDMLEHRICENET 2D TEDHY ERA, .pyc 7 7 AN TEEILEN S DX, FiAAA
W % R T,

e compileall Y a2 —ZH-oTF4 L7 FIHNDETDEY 2 — N LT pyc 774 VEIES Z
EPTEET,

o ZOMFICET AEEMNX. HIEDO TR —F v — b EED T, PEP 3147 IZiH#HlZhTVET,

6.2 IEEEZa—Il

Python \3HEE 2 -V I A4 77V EEMLTWT, BlD Python 74 75V 1V 77 L YR WS RFa X
YRTHHRLTVWET, BODDEY 2 —MIEFHEDOATICET 7 LALRVH DD, P, Y AT La—
N2 OS OHREZRH T 272012, 4 Y EZ =TV XL L P4 Y ERTVET, Z50VokET 2—
Nty MEERT Iy b7 3 — L RKEFELIHRA TS 2 > T3, BIZIE, winreg Y 2 —LiX Windows
6.2. IZEE 21—l 61
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VAT LATOARBEINTVET, 1 DFHIKETS2EI 2—12 LT, sys Y 22—, £TD Python
AVER=TVR =L I YENTVET, sys.psl & sys.ps2 EWVI AT v e ZR7m
YT MIRRTINFHNEERL TS

>>> import sys

>>> sys.psil

S>> !

>>> sys.ps2

>>> sys.psl = 'C> !
C> print('Yuck!')
Yuck!

c>

INBEDZODERIE, A VX TVRPMFEE—FIZHD L ERTERINTVET,

EH sys.path EXFHDPHREIVANT, A VXTVEABEI 22—V ERBETLLZDORERELET,
sys.path (JEREEZAHL PYTHONPATH %> 51577 7 4 )L b oS RIZ, PYTHONPATH 233 E X LTV R T AU AA
HBDT 7 AN MECRESINE T, FENRY X MMECTEE T2 N TE X

>>> import sys

>>> sys.path.append('/ufs/guido/lib/python')

6.3 dir() B

FIAABE dir(Q &, BB ET 2 — DB ARLHZERZL TV E2HFARSE12DIHORE T, dir() &
V— FENEXFHDOY) A ERLET:

>>> import fibo, sys
>>> dir(£ibo)
['__name__', 'fib', 'fib2']

>>> dir(sys)

['__breakpointhook__', '__displayhook__', '__doc__', '__excepthook__"',

' __interactivehook__', '__loader__', '__name__', '__package__', '__spec__',

' stderr__', '__stdin__', '__stdout__', '__unraisablehook_ _',
'_clear_type_cache', '_current_frames', '_debugmallocstats', '_framework',

' _getframe', '_git', '_home', '_xoptions', 'abiflags', 'addaudithook',
'api_version', 'argv', 'audit', 'base_exec_prefix', 'base_prefix',
'breakpointhook', 'builtin_module_names', 'byteorder', 'call_tracing',
'callstats', 'copyright', 'displayhook', 'dont_write_bytecode', 'exc_info',
'excepthook', 'exec_prefix', 'executable',6 'exit', 'flags', 'float_info',
'float_repr_style', 'get_asyncgen_hooks', 'get_coroutine_origin_tracking_depth',

'getallocatedblocks', 'getdefaultencoding', 'getdlopenflags',
'getfilesystemencodeerrors', 'getfilesystemencoding', 'getprofile',
(RDOR=VIFil)
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(RIDR=I D5 DR E)

'getrecursionlimit', 'getrefcount', 'getsizeof', 'getswitchinterval',
'gettrace', 'hash_info', 'hexversion', 'implementation', 'int_info',
'"intern', 'is_finalizing', 'last_traceback', 'last_type', 'last_value',
'maxsize', 'maxunicode', 'meta_path', 'modules', 'path', 'path_hooks',

'path_importer_cache', 'platform', 'prefix', 'psl', 'ps2', 'pycache_prefix',

'set_asyncgen_hooks', 'set_coroutine_origin_tracking depth', 'setdlopenflags',
'setprofile', 'setrecursionlimit', 'setswitchinterval', 'settrace', 'stderr',
'stdin', 'stdout', 'thread_info', 'unraisablehook', 'version', 'version_info',

'warnoptions']

IR, dir() BHREERL TV AHIZHIEL 7

>>> a = [1, 2, 3, 4, 5]
>>> import fibo

>>> fib = fibo.fib

>>> dir()

['__builtins__', '__name__', 'a', 'fib', 'fibo', 'sys']

ZH, £V a—, B 2o, TXRTOFBEOLEIZV XA T3 EIERLTL XV,

dir() 1%, HAADBEESLEROLENZVRA P LERA. TNHDOHFINLRDZ Y A NPQLER S, EEE
Y2 —/l builtins TERINTVE T

>>> import builtins

>>> dir(builtins)

['ArithmeticError', 'AssertionError', 'AttributeError', 'BaseException',
'BlockingIOError', 'BrokenPipeError', 'BufferError', 'BytesWarning',
'ChildProcessError', 'ConnectionAbortedError', 'ConnectionError',
'ConnectionRefusedError', 'ConnectionResetError', 'DeprecationWarning',
'EOFError', 'Ellipsis', 'EnvironmentError', 'Exception', 'False',
'FileExistsError', 'FileNotFoundError', 'FloatingPointError',
'FutureWarning', 'GeneratorExit', 'IOError', 'ImportError',
'ImportWarning', 'IndentationError', 'IndexError', 'InterruptedError',
'IsADirectoryError', 'KeyError', 'KeyboardInterrupt', 'LookupError',
'MemoryError', 'NameError', 'None', 'NotADirectoryError', 'NotImplemented',
'NotImplementedError', 'OSError', 'OverflowError',
'PendingDeprecationWarning', 'PermissionError', 'ProcessLookupError',
'ReferenceError', 'ResourceWarning', 'RuntimeError', 'RuntimeWarning',
'StopIteration', 'SyntaxError', 'SyntaxWarning', 'SystemError',
'SystemExit', 'TabError', 'TimeoutError', 'True', 'TypeError',
'UnboundLocalError', 'UnicodeDecodeError', 'UnicodeEncodeError',
'UnicodeError', 'UnicodeTranslateError', 'UnicodeWarning', 'UserWarning',

'ValueError', 'Warning', 'ZeroDivisionError', '_', '__build_class__',

(RDOR=V1Fil)
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(FiDR— 25 D %)

' __debug__', '__doc__', '__import__', '__name__', '__package__', 'abs',

'all', 'any', 'ascii', 'bin', 'bool', 'bytearray', 'bytes', 'callable',
'chr', 'classmethod', 'compile', 'complex', 'copyright', 'credits',
'delattr', 'dict', 'dir', 'divmod', 'enumerate', 'eval', 'exec', 'exit',

'filter', 'float', 'format', 'frozenset', 'getattr', 'globals', 'hasattr',

'hash', 'help', 'hex', 'id', 'input', 'int', 'isinstance', 'issubclass',
'iter', 'len', 'license', 'list', 'locals', 'map', 'max', 'memoryview',
'min', 'next', 'object', 'oct', 'open', 'ord', 'pow', 'print', 'property',
'quit', 'range', 'repr', 'reversed', 'round', 'set', 'setattr', 'slice',
'sorted', 'staticmethod', 'str', 'sum', 'super', 'tuple', 'type', 'vars',
'zip']

6.4 NX\vior—o

2y r—¥ (package) 1, Python €Y 2 —VAR1ZE/MZ ” Ry MIEEY 2 — A% 2o THE(LT 5
FERTI, FIZIE EY2—LZABIE A LWVI Ry T —VDY TEI2— LB ERLET, bxroL, E
Va—nLEHHTEE, HADES 2 —NDEENLND 7O —  SOUVEBGIZOWTOER LA THER XS
WR2DEFAU LI, Fy MIEEY2a—LHZFHAT 2L, NumPy ® Pillow D X5 ITEHEY 2 -1
MPOHRDZNRY =Y DEEDN, HODEY 2 —LZHIZOVTODI LR THHFL LIk £3,

BE 77 ANREE T — XS 2DDET 2 —1DaLrsay (" Ry r—o7) & LEVER
ELEL &S, BR77ANMCREBELDRRSLERADDH 2 (BFIIILET. HlRE .wvav, .aiff, .au R
THHENET) OT, EWABIBRLART7 7 ANBEREZHEALEIT 2EY 2 — V% fER LD XV TF >
ALTD T 2RENDZ20H LNLERA, £ BRET =X L TEITLVERA R EOHRE (I F> >
7, Ta—0BEM, 4274 FEBOEH, ATHRZATVAMBROERLZY) 3520 LhEEA, Z5
BB IO ULBMERFITT2EY 2L 2RTLARCHESZLRARSTL x5, UTFIC (BENZRZ 7 4
NS AT LATRBLR) Sy r—YOMERERLET:

sound/ Fy FLRILDNY T—
__init__.py sound /N7 —Z DOHIHAME
formats/ T77ANT A=y FOEBBY TNy r—2
__init__.py

wavread.py
wavwrite.py
aiffread.py
aiffwrite.py
auread.py

auwrite.py

effects/ BOVRITT I OB TN =2
__init__.py
echo.py
(RDR—T12HE )
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(RiDR=T 226 DfE X))
surround.py

reverse.py

filters/ TANE=—DY TN T—2
__init__.py
equalizer.py
vocoder .py

karaoke.py

Ry 7 —% import 35, Python i¥ sys.path LOT7 4 L 27 PUEBRKRLT, by TLNLDRy 7 —
ORI T4 LI PV ERLET,

T7ANVEELT 4L 7 MV ENy = LT Python Zfb®212iE, 774V __init__.py SRET
T (XD @ERERE namespace package ZHESHEZIRL ) THUTX D, string DX 5K X H2HHTD
TA4LZ VKD, BV 2 BRARRADBRD T TROPBHIELWVEY 2 — AP ERETRIBEATLES
DERICTDTT, DR T —ATIE __init__.py X207 » A LV THOWERAD, __init__.py
TRy =Y 0Ot a— FZ2EITLED, BABD __all _ ZHZHRELTOIILEVEE A

Ry —=IDa—HFE, HLDEI 2 - %y r =I5 import $5ZeHTEFT, FlRIX

import sound.effects.echo

OBV 7EY 2 — )L sound.effects.echo U —RLE3, ZOEI2—lE. URDESICREER
ZHITSR L RTER D T8 A,

sound.effects.echo.echofilter(input, output, delay=0.7, atten=4)

PTEY 2—)L% import T5H I —DODHFEEXRLET:

from sound.effects import echo

INBYT7TETa—)becho ZR—FL, Ny Fr—IHLRLUTHHARBICLES, ROTIHS5MHRAET:

echo.echofilter(input, output, delay=0.7, atten=4)

BRI —DDONY L= a vy LT, BREREESLAERZER import T2/5E0H D £73:

from sound.effects.echo import echofilter

Fh, INDBYTEI 2—IL echo B — FLE T, echofilter () BAEEEHEFAEEICLET

echofilter(input, output, delay=0.7, atten=4)

from package import item % 5B, item XSy 7 — package DY TED 2 —)b (E721FH T8y
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=) THPEVERAL, BB 7R, 2D K572, package TERSN TV BIHIOAETTH 0 ED
RV EIWHERLTL X, import UEFE T, item 238y 7 =N TERSIN TV I I D#NET,
ERINTORIFIZ item FED 2 —NVATHZRELT, EV2—L%Eu—FLLI LRAET, D
LEY 2 —AROH521F1UR. ImportError 2NEH TN E T,

XPIZ, import item.subitem.subsubitem @D K& 5 BRI E - 7255, RIZED subsubitem ZfR KE
BRI TRINEED TR A, BREOBERIZED 12—y Fr—JZTEEITH, —OHOERT
ERSNTVD Y 7 APHBRERITIITE A,

6.4.1 \Nv7r—h5 * %Z import 9%

ZH T, 22— from sound.effects import * X EFE WD, ¥HRZDTL & 52?7 HAERNZIE, ]
EHPDTETT 7 A VY AT ARSI, ZDNRy I =D EARY TED 2 —ABHEh e LT, 2
T% import $5, WO IHZELZ 2 TL k9, ZHNRKIEEVKRHE PP TLESZ DD ET L.
HZYTEY 2—)L% import T5IZ LT, FDEY 2 —LHBRINZ import SNz EDAFEAELTHRL
VWEWEADPEEZTLES 2D LOEE A

ME—DIRIRIZ. v T =Y DIEEI Ry =Y ORG| 2RI EE 2 LW B DTT, import XD
SN, Sy =YD __init__.py 2—FIZ __all__ EWHELHTDO VU X bBEFR SN TOIUL, from
package import * 23Rz ¥ FIZ import IRNEEI 2 —AZDV AP LTHES, 2W0WHIBDTT, Ry
T=IDFN=Ta PV —REINDZ L XV X MERIOIREBICETNT 2DIE Sy r—IDIEEDET
YRV ET, HOORy =I5 * & import $3 WS WENREZ SRRV SIE, Sy r—YDIEE
BZDFEWHETFR-—PLAEVZI2IZLTHPLEVERA, HIZIE, 7 74V sound/effects/__init__.py
WiE. XD X572 a—F2ANTD Xwhrd LA EEA:

__all__ = ["echo", "surround", "reverse"]

CNHEKRT 2D, from sound.effects import * ¥ 522, ZHIDEN 72 3 DDV TEY 2 —LH
sound.effects Xy 7 —I 25 import N5, EWVWH LTI,

FERELT, 7Y 2a -3 u—h L RARTRENDZ ZEEXHDET, Hle LT, reverse B %
sound/effects/__init__.py W8T &. from sound.effects import * TI!& echo ¥ surround @ 2
B 7EY 2 =72 import ENFE T, reverse 7 EY 2 —LiX import ThEHA . ZHUIe—DLiC
ERINT: reverse B TR X N7zDT:

_,all__ = [
"echo", # refers to the 'echo.py' file
"surround", # refers to the 'surround.py' file
"reverse", # !l refers to the 'reverse' function now !/!!

def reverse(msg: str): # <-- this name shadows the 'reverse.py' submodule

return msgl::-1] # tn the case of a 'from sound.effects import *'

HLD __all__ MEFRINTORITNUL, FITX from sound.effects import * i%. »¢v & —3 sound.
effects DETOY 7T EY 2 — LV ZBEDHAFZEHDOH A import LEBA . ZTOXIHIZ FEICX TR
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Wb — ¥ __init__.py ZEITLT) »Sv s — sound.effects A’ import TNz W5 Z e ZHEFEL.
ZDRY T =Y TERINTVEHHTZ LT import 327213 T3, import XN 2HF1ICIE. __init__.py
TERINLAHE (2. PRNICR— FINLY TEY 2—0L) BEENET, SvF—YDHFTEY 2 -l
T, DAETOD import X THRINICE - FEN1b DI EFAET, UTFDa—FEEZTLLE W

import sound.effects.echo
import sound.effects.surround

from sound.effects import x*

L oFEITI, echo ¥ surround £ 2 — AMBEEDLHIZEMIZ import ERET, INHDEY 2 —LIX
from. . .import XASFEIT X N/FHIC sound.effects W TERINTWVWE NS TT, (ZOBEMIE __all__
PERIN TV EZICHEEET, )

FEDEY 2 —/L T import * Zffio7z & 21T, FED X — Vo AT D A Z R (export) §5 K
KA SN TEVE T, ZATHREIDEFDI—FTRERVWI TR RVWEEZ LT,

from package import specific_submodule % {fio TH M S MBEITR NI LICHEL TSIV FEE
ZORFEIE. import BT EY 2 —AMMMO Ry 5= LR UCART 2ROV 7TEY 2 — A2 HORITUL
B WEERRNTHREE NS KT,

6.4.2 Ny Tr—IREHE

Ny =9 (AROFID sound v 7 =YD X)) 7y F—YOEE D ITHELIh TV A 55,
X import 2o THABRICH 28y =Y 2 ZHTE2FE T, I, £ 2 —)L sound. filters.vocoder
T sound.effects /v 7 —I D echo &Y 2 —ADNEIRYA, from sound.effects import echo 73
fFzx g9,

F 72, B/REVZAMEX import % from module import name DD import X THATEET, Z DR
BN import TlE, 88D Fy P THAEB X UOB Sy 7 —I%HEL £, surround £ 2 — L OFIT
F. Lo k5 iciihTtEgd:

from . import echo
from .. import formats

from ..filters import equalizer

FAXT import IZREDEY 2 —LHZER—ARXTEZIEREFRELTLEEWN, XA VEY 2 —LOHKHFNIFIC
"__main__" DT, Python 77V 5 —>a DAL YEV2a—Le LTHHINZ Z L 2ERLTWSE
Y 2 — /L TIEHMEXT import ZRHT A XRZ T,

6.4.3 EHFTs LI NURDINY =

Packages support one more special attribute, __path__. This is initialized to be a sequence of strings
containing the name of the directory holding the package’s __init__.py before the code in that file is
executed. This variable can be modified; doing so affects future searches for modules and subpackages

contained in the package.

CORKREIZIZ L AL BENTIZR BIRVDTIN, Ry r—INFHET 2 EY a — A HEHERT 272D 5 &
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EPTEEXT,

71D
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SEVEN

ABetA

70277 AOHNGEIZNL O0OBENRD D ET, T—X 2 ANEP@EDFETHNIT bR, F
KFES DT 7 ANREL 3DV ET, ZOETWE. T LEEOPOHENTOFECOVWTHELET,

7.1 BHZER¥I<T+x—<Iv T3

INETI, EEHIT 2 20D X (expression statement) ¥ print () BB TEE L7z, (BB=
B77ANF T 27 FD urite() XYV v RS HIETT, BEENNEZERT 7 7 4/ VX sys.stdout TS
WMTEET, FHMZZA 7V U 77 LY RARBRLTIIEZ N, )

BIZZEARXY)D TEEZEARZZTFOH N ED D, 7+—<y F2HHILIZVERS 23 L HBZETL &
5, HihZE 74—y FT2HEFZVLOhH £T,

o 74— v FEAXFHIVTIIL BHES1CE, BESIANP=EHOMESIHANTORNIC £ HEWVWIEF %
I TXFHN MDD E T, ZOXFHOAMTIE, XF { & XF } OMIC Python ORMBEFF, 20D
K oZHRY 77 VENRSIRTE X T,

>>> year = 2016
>>> event = 'Referendum'
>>> f'Results of the {year/ {event /'

'Results of the 2016 Referendum'

o XFHID str.format() XY v R, 353D LFMB22DET, Z2TH { & } 2> TEHIR
AT 25O ZT T, Vw7 =<y FOfFEREHEETH, 71—~ v P I NHDFHE
B220ERHDET, ROa—FiZlE, BEE7+—~ v b T3HEOHR_2HH 3

>>> yes_votes = 42_572_654

>>> total_votes = 85_705_149

>>> percentage = yes_votes / total_votes

>>> ! YES votes ' . format(yes_votes, percentage)

' 42572654 YES votes 49.67%'

yes_votes A3, AR—Z ¢, ABOHERIAFSTHDOLATVE ZLIZERELTLIEZ WV, Zofl
Tid. 100 Z#hJ) 7 percentage . X—t ¥ Ml BN ET/PMMUEUTN 2 TERTZ2ZL BT T
WE T, (FElE, formatspec ZSRLTL XV, )
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o BRI, XFHNDR T A ARG REZ V., 2ToX iz TAEL, Bvw@EbolL 47y
FEERT & £9, XFHIRNIE, XFHIDRIIRZ T L TIRES N 7 7 L08ITHTZ 2 DI 72
EZITI XY v FBWLO0H D T,

BoTHNTHZHBEIENTNY, TRy JHNTEREZ TR RRLZVE Tk, reprO HH#D»
str() BT Y ARMED XFINTEHRTEE T,

str() BIIIMED NMICHD 2 RIAZIRT DD S DT, repr() BEIIA ¥ 2 =TV XZHDH B (D50
[FE & 72 2 XD 72 VB34S SyntaxError 1225 X 57) RIRZIRT DD DTT, AEPFTELDIZ
HURREDORR 2R 20 A 7Y 27 MIZBWTIE, str() 1 repr() ERICEZEL 7, BiER. VR
PRBHELMD LTI T—EEERY. ZLDEDPEE S OB L THRICERZRELES, —FH. XF
T, 2 ODRERIR 2 EH > TVWET,

WL DDBITS:

>>> s = 'Hello, world.'
>>> str(s)

'Hello, world.'

>>> repr(s)

"'Hello, world.'"

>>> str(1/7)
'0.14285714285714285"
10 * 3.25

>>> y = 200 * 200

>>> X

>>> s

'The value of x is ' + repr(x) + ', and y is ' + repr(y) + '...'
>>> print(s)

The value of x is 32.5, and y is 40000...

>>> # The repr() of a string adds string quotes and backslashes:
>>> hello = 'hello, world\n'

>>> hellos = repr(hello)

>>> print (hellos)

'hello, world\n'

>>> # The argument to repr() may be any Python object:

>>> repr((x, y, ('spam', 'eggs')))

"(32.5, 40000, ('spam', 'eggs'))"

string ¥ 2 —/)L D Template 7 7 A d, XFHTOMEEZEHRT 2RO EEZREL TR T, $x DX S
BRIV —ARNR =%l ZOEREHFHFCHIELZEBESMAEIN, #2257 +r—<y PARETHD
2T,

711 74—y FESXFHITII

74— MEAXFY 77 (B LT fstring £ PSR FET) Tld. XFFIOTEIC £ 2 F 2FF. X%
{expression} & Z 2T, Python ORXDEE XFFHNDOHFIZAILAD T,

T ardD7r—<y MEETFERORAMNITIONET, ZO75—<y MEETFICX > THED 7 +—
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<y PAREHIETE LT, RofITld, FERT 2/MUELIT 3T T7 +—<y PLTWET:

>>> import math
>>> print(f'The value of pi is approximately {math.pi:.3f}.')
The value of pi is approximately 3.142.

i ORAICBHEOT S, ZDT7 4 -V FORNDXFIIREIETE XS, I OEAEIHEZ T 2 DIfE
AT,

>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 7678}
>>> for name, phone in table.items():

print (f'{name:10} ==> {phone 10d}')

Sjoerd ==> 4127
Jack ==> 4098
Dcab ==> 7678

OBHiFIZ. 74—~y FTARNCHEZERTIOWCMEZE T, "1a' i ascii() &, "Is' & str() %,
"Ir' E repr() ZHEHALET:

>>> animals = 'eels'
>>> print(f'My hovercraft is full of {animals}.')
My hovercraft is full of eels.

>>> print(f'My hovercraft is full of {animals/7}.')

My hovercraft is full of 'eels'.

=fHEFeMlT s e X2EBHAL T, K. 4 a—nid, XeaHiliL 2xXFHRE, O TEREINET,

>>> bugs = 'roaches'

>>> count = 13

>>> area = 'living room'

>>> print(f'Debugging {bugs=}/ {count=} {area=}')

Debugging bugs='roaches' count=13 area='living room'

= 5E T DFMIC OV TIE self-documenting expressions Z S L TL Z&E W, 7+ —< v MIOWTDOAEE
X formatspec DY 7 7 LV AH A REBHLTLEE W,

7.1.2 XF5 D format() XV v R

str.format() XYV v FOHEARWLRFENHERDO LS5 2B DTT:

>>> print('We are the {} who say "{}!"'.format('knights', 'Ni'))
We are the knights who say "Ni!"

ML 20D (ZhE T 4=y b 74 — A REIERET) &, str.format() XV v RIZHES T4

71. HPOZRPI<T+—Iv T3 71



Python Tutorial, J1)—2X 3.12.9

TV McEBEINET, {FHENOFOFT str.format() XV vy FEEIN-F TP 27 FOliE%EFE
TOIMHRET,

>>> print('{0} and {1}'.format('spam', 'eggs'))
spam and eggs
>>> print('{1} and {0}'.format('spam', 'eggs'))

eggs and spam

str.format() XYV v FIZF—7 — R5IBDBEINZIGE. ZOMHEIEEF— 7 — F5IBOELFNIC L > TSI
£7,

>>> print('This {food} is {adjectivel}.'.format (
food='spam', adjective='absolutely horrible'))

This spam is absolutely horrible.

EFG IR E ¥ —7 — Pl eHAGDETHES 2 dTEET:

>>> print('The story of {0}, {1}, and {other}.'.format('Bill', 'Manfred',
other='Georg'))
The story of Bill, Manfred, and Georg.

S LLRVERLFIND D, EREHH L BVEEIE, ZRETIRORMEBTIIR  EHOLHTER
TEHLEVTLE S, AU, BEEESIBICIELT, MR (1" 2o THEDX —2BHT 5 LTl
BT

>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 8637678}

>>> print('Jack: {0[Jack]:d}; Sjoerd: {0[Sjoerd]:d}; '
'Dcab: {0[Dcab]:d}'.format(table))

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

TEE table & #* fLIEZ o THF—V— N LTHEITHELDD £7,

>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 8637678}
>>> print('Jack: {Jack:d}; Sjoerd: {Sjoerd:d}; Dcab: {Dcab:d}'.format(**table))
Jack: 4098; Sjoerd: 4127; Dcab: 8637678

ETOA—NNBERDA - 5EE 2R THAALERK vars O LillAEDE S LRHTENTT,

>>> table = {k: str(v) for k, v in vars().items(}
>>> message = " ".join([f'{k/: ' + '{' + k +'};"' for k in table.keys()])
>>> print (message.format (**table))

__name__: __main__; __doc__: None; __package__: None; __loader__:

Ble LT, Foa—MTREZONLBHREZD 2R/ 3/RPEBA LA FNIZERL $T:
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>>> for x in range(1l, 11):

0 N O O W N =

9

16
25
36
49
64
81

10 100

print (' '.format (x, xX*x, X*X*X))

1

8
27
64
125
216
343
512
729
1000

str.format () 12 & 3 XFHEAREDTLLMHIL. formatstrings ZSH L TL 2 & W,

7.1.3 XFHDFERTDT =< v b

RiZ 2R/ 3FEDEIPSRLIFEUCREFFET I+ —~<y PLAEBDTT:

>>> for x in range(l, 11):

O N O O W N =

©

16
25
36
49
64
81

10 100

print (repr(x) .rjust(2), repr(x+*x).rjust(3), end=' ')
# Note use of 'end' on previous line

print (repr(x*x*x) .rjust(4))

1

8
27
64
125
216
343
512
729
1000

J

(BT LOBDAR—=Z—H571F print ) OEETEMEZNTVS Z L ITERLTLZE W, print () 1
I BECEEZEMLET, )

XFINA T 227 b D str.rjust() XYV v Pl FEESNLIED 7 4 —L FRIIXFINDRERTFETAS LS
WCEANCZZAHZEBMLUE ST, FEOXY v R LT, str.1just() & str.center() 2% H FF, ZHhdHD
XYy Ri3MARH N 2T DI TRIRL, REFLOWFHZIEL 3, ANWXFINRTELHE. X5
ZYIDFED L3 T, HEZOEFRLET, COHRDLDITH T LDV A TV b HRERETRICIL D H
S LNFERAD, BOBEIRODICEXTHINZ IDIEELTT, (BRYUDFEDEITVIZVWDRS, £T

7.1.
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DAT LI x.1just (@) [:n] DEXIKCRATARAKGLEMZZ D TEET, )

HH—DODAY v K, str.zfill() ¥, BEXFHOLEMZX oD LET, TOX Yy RIZIELADRE
PIELLFVET:

>>> '12'.zfil11(5)

'00012"

>>> '-3.14'.z£fil1(7)
'-003.14"

>>> '3.14159265359' .zfi11(5)
'3.14159265359'

7.1.4 HLWXFINENRESE

% HEET (FR) IXFHNDT7 +—< v P THMZ X F, format % values (format FXFH]) &5 XF
FIME 2 5 NT=5E. format PO ¥ BEIEEIXIL O H 50X values DRH DBERICBHRZ SNET, 2D
BEISCFAIR . LTI TnE S, filzid:

>>> import math
>>> print('The value of pi is approximately ." % math.pi)

The value of pi is approximately 3.142.

X D FH L WERIZ old-string-formatting 1I2®H b 3,

1.2 771N EHRHEETTS

open() & file object IR L ¥£3, K&, open(filename, mode, encoding=None) @ X 51T 2 DDA EH|
Be 120F%F—v— 5o THRUTHEINET,

>>> f = open('workfile', 'w', encoding="utf-8")

BRUIDGIEIET7 7 A NBDA> X FHTT, ZD0DDFIHMBXFH|IT, 774V EEDIIMHES ERT
BMADOXFDBA>TOET, mode 3. 7 7 AADamAHLERLS 'v' | FZALEH (RA%OBGFED 7 »
ANHBHINIHEZINET) o 'w' L LET, 'a' W7 7 A VZERHICHEES, 774 MWEZIAEN
7RBEEHERNC T 7 A VOKIITBMENE T, 'r+' X7 7 AV EFRAESEMAIHE £3, mode 51801%
HEEAIRE T, BRI NHEKIE 'v' THERELET,

WE. 7 74 METF A ME—F (text mode) THN, FED TA—TFT4 VY Txra—FIhik7 >
AL TXFHNZHAEELE T, TYA—To 27 PMEESNRTNUE, 774V 3T Ty b7 4—
LAETT (open() ZSMLTL 12X W), UTF-8 3HHEDEE LOFEDLO, Bixixzrva—T4 27
ZIEE L2 WIHEDLIMNE encoding="utf-8" DIFEVBITTHTT, E—FIZ 'b' 2DF 57 741%
binary mode THEEF, "M FV—FE—RTDT—XI bytes 77V =7 N THABTZILET, 7741
ENALFYV—FE—FRTH TR IVOA—FT1>J BRETEZEEA,

TFRAME-FOHAWD T 77 v b 74— AFEAFDITRGS (Unix T \n . Windows Tl \r\n) %
D \n KEMT 20077 4V FOEETT, 7FAME-FOEZAALTIE, \n BT 28z 7
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v 74— LEEDITRELEBCRTONT 7 4L bOENETT, TOETITONE T 7 L LT —XDEHIZ
FERANZ7ANMIEFLBEE T2, JPEG 77 A LR EXE 77 A NVDE I BANALF Y F— R EMHET 3
BNMBEDET, ZOLIBRT 7 AVEHRHAEEZTIEEICWEEELT, XM FUE—FEM#S X5l TL
7ZEW,

T7ANF T 27 b EPD L FIZ with F—V—REFSDIXBWEIETT, ZOFSiE, MEPICH 4
FELTHRBIRRBRICZ 7 AV b2 ALHILS2ZE T, with 25 . MU It % try-finally 780 v
IEFoTELL XD T o eEHEICETF I

>>> with open('workfile', encoding="utf-8") as f:

read_data = f.read()

>>> # We can check that the file has been automatically closed.
>>> f.closed

True

H L with F—V—FEFHLRVWEGESIE. 77ALVEZHC. 2O7 7 ANLDEDIFHEINZS AT LD
V— AZEBIRRT 27912 £.close() ZEFH LT X0,

A

f.write() % with ¥— 7V — K% f.close() O T WKMIH LGS, 70l 7 LADBEFEIKT L
BETH, f.urite() OEFIHMBT 4 A7 I ETAEFNEVWEHRBDOET ,

T

==}
[=]

with X f.close() DFEFHLICE > THUGNEZRIC I 7 AN AT 27 b 2B5 235222 T
ML F T, ¢

>>> f.close()

>>> f.read()

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

ValueError: I/0 operation on closed file.

721 274N ATSzI DAY YR
ZOHIDOLEDHNZ, £ L WS T 7 ANF T 27 PHBBECERINTVWBEHDEIREL 3,

7 7 ANVONEZHATITIE, f.read(size) ZIFIHLE T, TOX Yy FRHIED T —XZamAhL
T, XFH (7FAME—FDHE) 5 bytes £ 727 b (N4 FV—FE—FDEH) L LTRLET, size
3A Ty a YORUEE T T, size WEBINTLDBOTH o758, 7 7 A VONELETEeH A L TR
LES, L, 77 AT VOREYVD_MEOREZIDDHIG5HITEZESIRE20DND EXA, size B}
BTRVWERLIE, BKRT (77X R ME—FDFR) size XF. (N1 TV E— ROEFA) size N4 FZFEAH
LTERLET, 774 VOKEICT TITELTOWRGA, £f.read) 13ZEDOSCFY] (') ZIRLE T,

7.2. 7710\ ZHHEETTS 75
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>>> f.read()
'This is the entire file.\n'

>>> f.read()

f.readline() &7 7 A H 5 LTI ZHARD 9, SUTXF (\n) 13FiAH S N7 FHN ORGGTTE D
E5, BUTHAEBEINZDIZ. 7 7 A ADBITTED o TORWHEDREITOATT, ZHud. EVELD
WEWTHEWESIZT 572D TT; f.readline() DD FHNEIR Lz, 7 7 A VDOMIREL-Z 20
TN ET, —77. T \n'. TROBBUT 1 XFRETPOREXFITRIHINE T,

>>> f.readline()

'"This is the first line of the file.\n'
>>> f.readline()

'Second line of the file\n'

>>> f.readline()

T 7 ANDPOBEBATERAMBIZE, 77 ANAT I MR L TV 2ELSFEVBHDET, ZOHIE
FEXEY ZRRANSMHEZ, @R T, @@L — Nk D 9

>>> for line in f:

print(line, end='")

This is the first line of the file.
Second line of the file

TZ7ANDITRTDITE Y RAMERTEHAIRD 7205, list(f) ¥ f.readlines() Z#S5 ¥ TE
9,

f.write(string) (&, string DNEZ 7 7 A VICEZIAA, HEAFNAEXFHEZEL T,

>>> f . write('This is a test\n')
15

FTVx s OO, BEAGHICE L RIS D FHA — XF (FFZ FE—F) & bytes 7
Yr bk (NAFY—E—F) OUFASTT:

>>> value = ('the answer', 42)
>>> s = str(value) # convert the tuple to string
>>> f.write(s)

18

£.tellQ & 77 ANA T2 FDT7 7 ANHIZBIT ZBEDNEZ RTEEZELET, 774 1HD
BIEDHEIE. NAFVE-FTR7 7 A VDEELHD AL T, 7F X ME— FTEAHBRRMETES
nxd,
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T7ANZT T2 POMNEREET 5121E. f.seek(offset, whence) ZfiVET, 7 7 4 NMEIFE
HER (reference point) 124 7+t v ME offset Z /R L THtAEINE T, ZHAIE whence 5IETEIE T,
whence DED 0 2 HIEX7 7 A VD FHEP SO, 1 ROEBHED 7 7 A MUEZMEN, 2256137 741D
e SR LTHWE T, whence 3BT 22 TE, 774V bOHEIZ 0. ThHODBESHEEAL LT
7 7 ANVOFEEHNET,

>>> f = open('workfile', 'rb+')

>>> f . write(b'0123456789abcdef ')

16

>>> f.seek(5) # Go to the 6th byte in the file

>>> f.read(1)

b'5!

>>> f.seek(-3, 2) # Go to the 3rd byte before the end
13

>>> f.read(1)

b'd'

TX¥A N7 740 (mode SLFFNC b BT o 75E) T 7 7 A VOEED & OB I T 2
=R EINTVET (fIshe LT, seek(0, 2) TZ 7 A LVDOKEADS —ZIIARETT ), Fizn
Me—DHEMIR offset fHIX £.tell() D HIRINMEL, 0 DTN TS, ZNLHND offset [HIFRERD
RaforglERLET,

T7ANZT T2y MiZid, fizd isatty() X truncate() W\ olz, HEDMHFDIBRNAY v R23H D
XY, 77ANA TV 27 MIZOWTDREEBRAA FIE. 7477V V77 LY AE2BML TS,

7.2.2 json IC&LBBELEINI-T—RDRE

XFHNIHHIZ 7 7 A NICHAZTETEE T, BHEHOGEWIID LENPHETT, 2 W0WHDd, read() X
Yy FIESFHI LR E 072, int () O & 5 RIS Z DX FHNZTE L T, & ZIEFH] 123" O Xk
DI FHNE . U 123 ICE L2 TEARLBRVWLLTT, bo Mk — &8, Iz ZANTICkR-T2
VA2 NPEHEOERS., FEEXTON—ZR2I ) 754 Wtz 5,

2—BhgEa— F2ENLD TNy Z LD LTEMZT 22 7 7 A VITRIEFET 222D DIZ, Python
TR T — X R¥JEHRTH % JSON (JavaScript Object Notation) 25 Z & B TEFF, T DOFEHE
EY a2—/ json &, Python &7 —& BEEZED, XFHIRIUCERL £, oL SUT7S5404X
(serializing) LWHINE T, XFINEH» ST — X 2HMERT 21 TUTF4M4X (deserializing) &
MHINET, V774 XENTHLT IV T IAXENZETOMIC. 727 FOXFHNERBIIT 7 4
NRTF—=XDETREFELZD, 3y b= 2B U TN~ V2K D TR TEET,

0 IR

JSON BRBBAWNZT TV r—2a vy TTF =22 e h I 2L fibhxd, ZlDTnr5
~ =R JSON IZRE LW, JSON 137 — X DA Z 3 5355 D RWERK T,

7.2, 771N EHRAHEZTTS 77



https://json.org
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A7T 27 b xDHH, £D JSON BROFHNREZ R 51213, Bz 1fToa— F2EIZITTY:

>>> import json
>>> x = [1, 'simple', 'list']
>>> json.dumps (x)

'[1, "simple", "list"]'

dumps () IZBIZ2BE%IC, dump ) 2B D, THSIHMICA TS =7 b & teat file TSV T IAXLET, £
DEXABRICHDPNT: teat file 77T, RDIIWCEL P TEET:

json.dump(x, f)

WIZT VT 74 XF5I120E. £ DBHRAAARICED» N binary file 5> text file 778552, RD XS24
DET:

‘x = json.load(f)

O IR

JSON 7 7 A Vi3s3 UTF-8§ T a—FL %3, JSON 7 7 4 V% teut file & L CanAihA, HEA
ATHIL & Z12iX, encoding="utf-8" ZIEEL T,

ZDEIRBMAI )74 X BT EFEE. VA MPHEERS 2 EXTEZIN, EEDI TR -4 VA
XY A% JSON T VT 54 XFT2IED 5D LEN LR TIRD FEA, json EV2a—LDY 7 7LV
2 ZAUTDWT DR D D 5,

& BE
pickle - pickle EY 2 —JL

JSON 2IIMIRINC, pickle ZEE DKM Python 7Y =27 b2 )7 74 XA[RE/ 70 b 2T
3, L2 L. Python D70 b a LT, MOFETHARINLT TV r—ay@ET 5012
HRAEEA, EHIT, T7 4NV P TREETRL, BETERVREILILELNTEL, XX LDDHD
WEBHIZX > TEREINT pickle T—X %2 T2V 774 XF58, KEEZIDVEEDa— RPFETEH
TLEVE T,
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IS—rH5

INETLT =Xy =IOV TIRHRICN 272 TLED, Fa— b 7AFOflZ B THL TV
By FRICWKDDPDLT =X v =Y ZRTVWEILTLES, T7—1EF (Dktd) Z0oDlF-%D
B 2MENH Y £F, ZHUI XTI F— (syntaz error) & IS (exception) TF,

8.1 BXI>—

WX T —I13M Rt 7 — (parsing error) & LTHHI SN TE D, Python ZH#E L TWARICED &<
HET 5MED—DOTL & 5:

>>> while True print('Hello world')
File "<stdin>", line 1
while True print('Hello world')

SyntaxError: invalid syntax

The parser repeats the offending line and displays little arrows pointing at the place where the error was
detected. Note that this is not always the place that needs to be fixed. In the example, the error is

detected at the function print (), since a colon (':') is missing just before it.

The file name (<stdin> in our example) and line number are printed so you know where to look in case

the input came from a file.

8.2 fi5t

o8 AXREPEXINCIEL S ThH, ETL LD LA BRI —DRET 20 LOLER A, FEITHITH
HENiex s =13 GBI (exception) LIHEN., WITHGHILIIRD A, Zhpr 6, Python 7m 275 AT
BISNE ED XS WI D EFEATOEET, FLALOESNEIT 07 A TIEINT, UTTRENS &S
S R A U35

>>> 10 * (]_/O)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

ZeroDivisionError: division by zero
(RDR=V1ZHiEL)
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(RiDR=T 226 DfE X))
>>> 4 + spam*3
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
NameError: name 'spam' is not defined
>>> '2' + 2
Traceback (most recent call last):

File "<stdin>", line 1, in <module>

TypeError: can only concatenate str (mot "int") to str

I Xy be D OREITIRTAE S > 7B LT WE T, FISHIEE L 2 (type) THRZ D, Z0Hpx
T—XyE—YD—r LTHIEIhET, LOHITHOEIL ZeroDivisionError, NameError, TypeError
TY, B LTHh SN e o FAE L BINDHAAAL TS, ZAUIERTDHAABFIINT DN
THD B ETH, 2—FEROHIHNTIE (D IDOXI T 2DFARBLRIEETID) LT LK IDH
FH A FEFINDOAFNIHAALDFINFTT (TREETIEDD FEA).

D DITIZBIANDFHMT, ZDHIS DRI L MH3 & 7 IR IF L £ 97

LT —X vt —IDIEHEETTE, BIADBRELLFEITaYTF AL (context) Z. ARy 7D L —ANy
7 (stack traceback) DFERTRLTWET, —fITE. ZOETICIZY — R —FTE2VAPLAEFL—2R
Ny IRFREINET, LrL, BEANDPOHANONa— FEERSNEEA,

bltin-exceptions 1Z1&. #AABHIIE ZDEKH Y X FEATVET,

8.3 BN zIRT B

Bl 2R L TS 2 X577 02BN TEET, LRz RTLEZXV, Zofltik, &
W SCFHNMANEIND ETLZ—HFICANEZRLE T, 2—F2 78275 AIC (Control-C 2. FizldA R
L—=T 4 YT YRTAPIR=PLTORAL2DX—%foT) EIDiABEPITTR ST 22X E 25
TENTEZEITLTVETS, Z—VDERL7EIDIAAIL, KeyboardInterrupt Stk EN S Z &
THAEINZ WS Z2IHERLTLEX N,

>>> while True:
try:
x = int(input("Please enter a number: "))
break
except ValueError:

print ("Oops! That was no valid number. Try again...")

try I TR D XS WCEMEL $9,
o X9 try 81 (try clause) (¥ —7—F try & except DHDX) HETEINE T,
o MHFISNDFEAELLRITIUI, except B ZAF v T LT try XOFTEHRZAE T,

o try BINDEITHIHINLIRET 2., ZOHIOED IIMRIINET, KT, HIFED except F—
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U — FORIITEESN TV RHMI—KT 325G, except BINFETSINE. try/except TR Y 7D
BANETORIEENE T,

o HLD cxcept B THEINZHI e =L ARWHISNDRET 2 2, ZOHIFNE try XOIMIICE X h
9, BIFNTHT 22 FF (handler, JLBEER) A3 Z12d 2 AU, SIBES NGB WEISA (unhandled
exception) 7D, TI7—RX vt —YBHLTETEEELE T,

—DD try XITITEBD except B BMTF S, AL DFIMINTENY FIRFEETEE T, 2L Ld—
DDNY R ULDEFTEINERA, NY FIEIIET 3 try 8 NTRELLZFINZTEZUEL, FU try i
HNDFNDFINANY R T TR ETZHIFMIUIE L 8 A, evcept B TRILFRIMTH 722 712 WS B TEEOD
BISZiEECE ST, HIZIERDESICLET:

. except (RuntimeError, TypeError, NameError):

pass

except fii DT 7 RE, ZDI FTARIRET FADA VARV ATH P e~y FLET (ZOHIEHD
FRA - IREZ T ADEDINT except B 1. FOREZ FJADA YRRV RIZWE~ v FLERA), HlZ
3. Roa—FiEk B, C,D DEICHIEAET:

class B(Exception):

pass

class C(B):

pass

class D(C):

pass

for cls in [B, C, D]:

try:

raise cls(Q)
except D:

print ("D")
except C:

print("C")
except B:

print ("B")

except B DHIZWA TV E (except B IRMNIL 25E). B, B, B t H1EN 333K o2 L ITiE
BLTLEIWV — BRUNC—H L7z except B DB 2 DT,

BISNDFET 2 & &, FIINIBEM T SN EE RO A TEE T, ZOMHEIFHIND 518 (arguments) &
HIFENE T, 5IBOARS XUTIHOMII, SO BITIKFL $3

except HIIHIS L DRICERZIEETE E T, ZOEBIHINA > 222 TSI 60, —RENTIEGIEL
ZREFY % args BIEERD 9. MEEDD, HAAABIANEITE __str__ O PERSNATE D, BIR
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(1 .args Z#BTEFL b TRTOFMERRTETT,

>>> try:
raise Exception('spam', 'eggs')
. except Exception as inst:
print (type(inst)) the exzception type
print(inst.args) arguments stored in .args
print (inst) __str__ allows args to be printed directly,

but may be overridden in exception subclasses

H O OB R R

X, y = inst.args unpack args
print('x =', x)

print('y =', y)

<class 'Exception'>
('spam', 'eggs')
('spam', 'eggs')

X = spam

y = eggs

Bistod __str__O MR LBEEALWHINDX v —KE (FHHl) & LTRRSNET,

BaseException X I RNTORIMIIEE T Z2HIES FRXTT, 2DV 777 AD—DTH5 Exception I,
BRI TROWHIN TN TORIES 7 A TF, Exception DY 77 7 A TIEHRWHIINE, —icTa s J 4
PERTTBIeR2RTEDIMMEONTVE DU EINERA, HIZIZ sys.exit() KXo TEHEIN S
SystemExit %, T—HF =707 LBV E FITEN &5 KeyboardInterrupt 2% H £35,

Exception {JZX IR TOFNZHIRT 2 VAN II—FE L THRAE T, LA LRWHSNLEOFE L 13,
WHNROBIN DT ZTE ZRDFFMICEE, FPHILARWIINIZDOEFEDS X 51CT 228 TT,

Exception (ZXf 3 % & & —fRAZBISMLIED X — > Tld, P ERRD 2 0WEw 7N LT o HEXL
LES (MOHLATHESZUBTE 2 X51CLET):

import sys

try:
£

open('myfile.txt')

s = f.readline()

i = int(s.strip())
except OSError as err:
print ("0S error:", err)
except ValueError:
print("Could not convert data to an integer.")
except Exception as err:
print (f"Unexpected {err=}, {type(err)=}")

raise
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try ... except XIZlX, 47> a ¥ T else B (else clause) BT 5 Z e TEE T, else HiZ I 254,
2TD except Hik D DBRAIWCEIRITIUIRD £ A, else Hil try 8 TERLIHMIDEL E N BRI o L
FWHETSNDa—-F2ELDRIKRLEE T, HIZERDISITLET:

for arg in sys.argv[i:]:
try:
f = open(arg, 'r')
except OSError:
print('cannot open', arg)
else:
print(arg, 'has', len(f.readlines()), 'lines')

f.close()

J

BMOa—F2NIMA2DE try Hik D b else HIDTHBIVTL &9, BERDL, 2535 LT try
.. except X TREIN/za—- FHrLEMNINLSOLNDOFIANZE > THIELTLE S 25 HEZ BT
LB 5HTT,

BN B Z0E, try B OEEARTRE LB 2 LIS 27203 TR ZD try B 225 (72 AR
IZTH) MO SN B OWE THRAE L ZHA BB £3, fIZE:

>>> def this_fails():
x = 1/0

>>> try:
this_fails()
. except ZeroDivisionError as err:

print('Handling run-time error:', err)

Handling run-time error: division by zero

8.4 MANzZEHT D
raise X&H-T, FFEDFNEREXFZ BN TEET, Hlzi:

>>> raise NameError('HiThere')
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

NameError: HiThere

raise OME— D5 BIFEHEINZHMAZIHLRLET, ZHEHINA >R 220057 5 R
(BaseException ZH#E L7z 7 A, 72k 21X Exception R ZDH 77 5 R) TRIFNIERKRD FHA,
BIS 7 Z AT NTIGEE. FIEIELDOa Y R+ Z 7 AP UIHE N, BRI, YA v 2 {ba3hET:

raise ValueError # shorthand for 'raise ValueError()'
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BINDBFREAE L 72285 P2 HE L 7eWE T T 20BN ERHE T 253 D257 tud, BHLIERXD raise
Xefo ThINZFALSES Z e TEET:

>>> try:
raise NameError('HiThere')
. except NameError:
print('An exception flew by!')

raise

An exception flew by!
Traceback (most recent call last):
File "<stdin>", line 2, in <module>

NameError: HiThere

8.5 BN D:ESH

except HiOH CRUHDOFISHFEA L35G, ZDORUHOFINILE S W FIND LT — X v £ —IITE
EX =352

>>> try:
open("database.sqlite")
. except OSError:

raise RuntimeError("unable to handle error")

Traceback (most recent call last):
File "<stdin>", line 2, in <module>

FileNotFoundError: [Errno 2] No such file or directory: 'database.sqlite'
During handling of the above exception, another exception occurred:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>

RuntimeError: unable to handle error

B BH N DENI D S EBEHEXN TS I ZRT=HIZ, raise XIXA T a v from AJEIETEL
3

# exc must be ezxzception instance or None.

raise RuntimeError from exc

IR 225 B b E BRI T S, R

>>> def func():

raise ConnectionError
(RDOR=V ki)
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(RIDR=I D5 DR E)

>>> try:
func()
. except ConnectionError as exc:

raise RuntimeError('Failed to open database') from exc

Traceback (most recent call last):
File "<stdin>", line 2, in <module>
File "<stdin>", line 2, in func

ConnectionError
The above exception was the direct cause of the following exception:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>

RuntimeError: Failed to open database

K70 BB G5 0 HEH 2 023 51213 from None ZH5E L £7,

>>> try:
open('database.sqlite')
. except OSError:

raise RuntimeError from None

Traceback (most recent call last):
File "<stdin>", line 4, in <module>

RuntimeError

B DEFE DA AICEI L T, L < & bltin-exceptions S L TL X\,

8.6 21— —E&H5

Tl A ETHLWEIN S 52 2/ERT 22T, MEDBSZIEEST 5 2 e TE X (Python D27 5
ZIZDOWVWTIE 752 2R, flshE, BAEIIZ Exception 7 7 A6, ERFZIEXMEMICIRELZDD
T,

BIHNT 5 2 TlE, BBDZ IAMTEDZIEROMTHERT D IENTEE TN, EHFHEMZHDIILT
BEFT, KX, W 0r0BUERTERMEEL, AINPRELEL BNV R IR T — 12T 2 [ElREH
DHEZ XS ICTEREBICL YD ET,

FE ALY DRISNE, BFEOFIS DA L FIFIC, "Error” TROZHHITERSNTVET,

ZLDEHEET 2 — L TlE, BV a— L TEHEIN TV AN THRET MO H 2 LS — 2L X2
72z, HMEOHINEEEL TVWET,
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8.7 V=27 TEMEEERT S

try XIWZEd 5 =24 T a v Ofindbh 5, TOHIKI V-7 v TEERERTE70DHDT, LA
IR THBTEITENE T, flzRmLFT:

>>> try:
raise KeyboardInterrupt
. finally:
print ('Goodbye, world!')

Goodbye, world!
Traceback (most recent call last):
File "<stdin>", line 2, in <module>

KeyboardInterrupt

b L finally Hinddh 2358, try XD 2 HIORBONIEE, finally BiNEIT L F T, try X654 %
HEXBLZ0EPICED ST, finally HiEFTINE T, IR TE, HIADLFET 2 20w HICEHER 7 —
Ahikim L ET:

o B L try XOFEFTHHANFREEL S, ZDHIIME except HilZ Ko TUBENEZTL x5, B L
Z DI DS except HilC & o TAUR X R IFIUL, finally EiINETEINBIT. ZOBIAEEH
EhET,

o except HiF 7213 else HIOFITHIHINDGFRAET L2 DB VIGE T, 20HE S, finally HioiE
TEINRIHIAEERLENET,

o finally fiiC break, continue ¥7:i% return XWETINLGE. HSNIFEN I ER A

e B L try X2 break 3. continue X E7zi& return XOWFTNNIZET % &, ZD break X,
continue X ¥7:21F return XOFEITDERNC finally I ETINE T,

o L finally Hi’' return X2 &G, RSN 2HEIX try HidD return XT3/ <, finally i
D return XIC X2 DDITHD X5,

I Z 4

>>> def bool_return():
try:
return True
finally:

return False

>>> bool_return()

False

& D EMETL
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>>> def divide(x, y):
try:
result = x / y
except ZeroDivisionError:
print("division by zero!")
else:
print("result is", result)
finally:

print ("executing finally clause")

>>> divide(2, 1)

result is 2.0

executing finally clause

>>> divide(2, 0)

division by zero!

executing finally clause

>>> divide("2", "1")

executing finally clause

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
File "<stdin>", line 3, in divide

TypeError: unsupported operand type(s) for /: 'str' and 'str'

RTHH»2eBD, finally Hild L DHAICDEITINTVWE T, XFHTHDREEZT L2 THRELE
TypeError % except HiTUUHX N TWRWAD T, finally HIETRICHEENINTVET,

FEF DT 7V r—2a T, finally HilZ (7 7 A AHy P 7 — TR ED) MY Y — 2%, FIH
DRI LT 85 DT h b & F RIS % 7= IR TE,

8.8 ERFEHV)—27 v TUIE

A7 27 bDIEME, ZOMHDERBIT»ND 6T, FEIR - BRICFET SN EENZ V- T v
THWHEPERINT VDI HDHHD ET, UFD, 77424 -7 LTHAEZEHICEKRT 56%2 A TL
7Z2EW,

for line in open("myfile.txt"):

print(line, end="")

ZOa— RFOMELSIX, a— FOETHERD R EDRE 7 7 A VEHWEFETVWE 2T, &
MBI 27 ) T TRBECRD FBAN, RELRT7 SV r—2a TRBEICRZD 2 £3, with XiE
T7ANDESIRITI 27 FFIZ, HIBIZIELL ZY) =7y FENB e R RIELET,

with open("myfile.txt") as f:

for line in f£f:
(RDOR=V1Fil)
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(RIDR=I D5 DR E)

print(line, end="")

ZOXDFEITENT2H T, e ZITOMEPICHER D 722 LTH, 774 fIFHEIT close ENET,
T7ANRED, BREAIZ V=27 v TUBEROA TV 27 MZOoWTIE, ZRZRD FF a2 XY M TR
TINET,

8.9 REDEE L LW DX & E

WL ODFEE L 7FINDOREDDEZIRT NS D T3, WHNBED 71— 207 — 7 Tld, BEDO X X7 PFLT
LTHERMT 22072072000 3, MICHRIIOFINEEZHT S LD &, MEEKE L TEEOHIN 2%
WLEAPEF LWL —R 7 —23HDFET,

AR A D ExceptionGroup ZHIMNA v 2 XY 2DV R b2 F o, FARKICERTEZ X5 CLET,
ExceptionGroup b #l5DT, MOFIALFEIL XS i TcEE T,

>>> def £():
excs = [0SError('error 1'), SystemError('error 2')]
raise ExceptionGroup('there were problems', excs)
>>> ()
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 1, in <module>

| File "<stdin>", line 3, in f

| ExceptionGroup: there were problems

40)
. except Exception as e:

print (f'caught {type(e)}: e')

caught <class 'ExceptionGroup'>: e

>>>

except DX DIT except* ZMHT 2 2. FV—TOHICH ZFEDTENC—E L 724721 23R LTl
HTEFET, UTOHITIE. 2R LRSI L —TITH LT except* BiTHREDTRDFISZELD HI L.
ZHLA OB MO ENRZ S, BEANCHINB A ENE T, -

>>> def f():

raise ExceptionGroup(
(RDR=D12Hi )
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(RIDR=I D5 DR E)
"groupl",
L
0SError(1),
SystemError(2),
ExceptionGroup(
"group2",
L
0SError(3),

RecursionError (4)

>>> try:
£0O
. except* OSError as e:
print ("There were OSErrors")
. except* SystemError as e:

print ("There were SystemErrors")

There were OSErrors

There were SystemErrors
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 2, in <module>
| File "<stdin>", line 2, in f

| ExceptionGroup: groupl

>>>

FIA TN — F O ED 2HIME. BITREBRLAA VARV RATHEIDERDHZ I LICERLTLEEN, Th
FE—ANC, UTFDAREZ =2 5512 7n o 2 TEREINEROBNEHIET 2 2 e 20D TT,

>>> excs = []
. for test in tests:
try:
test.run()
except Exception as e:
(RDR=V 1K)
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(RIDR=I D5 DR E)

excs.append(e)

>>> if excs:

raise ExceptionGroup("Test Failures", excs)

8.10 /—hICEL->THIAZREETES

BN 2R T 272 DICAER T % L 2, @REEFEE L7 —2@HT 2I8m ok h g 3, Fistez
o725 IZEREBINT 2 ENREERHDET, ZOHMD-HIZ, FlFHE add_note(note) XV v
FREBLET, ZOX Yy NEXFHEZFIWMD., fISD ) —tDV A MGEMUE T, HHED ML —2 Ny
7 TEHst ORI, 2 TD/ — bEMUERICHIXINE T, -

>>> try:
raise TypeError('bad type')
. except Exception as e:
e.add_note('Add some information')
e.add_note('Add some more information')

raise

Traceback (most recent call last):
File "<stdin>", line 2, in <module>

TypeError: bad type

Add some information

Add some more information

>>>

J

et 23, BBOHNE 1 OO TN —TICE DB EIC, BT T7—Da YT F A MEREZEML WS
BBHYFT, UROIZNV—THOZFIINDFED ) — Md, T —DP0ORELDLZRLTVWET,

>>> def £():

raise OSError('operation failed')

>>> excs = []
>>> for i in range(3):
try:
£0O
except Exception as e:
e.add_note(f 'Happened in Iteration {i+1}')

excs.append(e)

>>> raise ExceptionGroup('We have some problems', excs)

(RDR—=D12Hi )
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+ Exception Group Traceback (most recent call last):

File "<stdin>", line 1, in <module>

| ExceptionGroup: We have some problems (3 sub-exceptions)

>>>

Traceback (most recent call last):
File "<stdin>", line 3, in <module>
File "<stdin>", line 2, in f

OSError: operation failed

Happened in Iteration 1

Traceback (most recent call last):
File "<stdin>", line 3, in <module>
File "<stdin>", line 2, in f

OSError: operation failed

Happened in Iteration 2

Traceback (most recent call last):
File "<stdin>", line 3, in <module>
File "<stdin>", line 2, in f

OSError: operation failed

Happened in Iteration 3

(RIDR=I D5 DR E)

8.10.

J—hI&oTHANZRESTHES
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7 I RIT =R R AT DE S HIELRBE LT, FHCI RN T2 T, HiLtvwtrry =2
PO B ORER L. ZOREROH LWV AVYRAEVX PMENET, 7 7RADENENDA VARV RAZEY
DREEZMRET2BUEEZR/HTE T, 77 RADA VARV RIFZ, ZOREEZLEET 27200 (Z2D7 7 ADER
T2) AV Y RHETET,

Python &, o 7w 7 I v 7EE LKL T, BNROMLEBERMN I 2T 7 22 FFEITEML T
WEF, Python @27 7 &, C++ & Modula-3 D7 7 AX I =X L%REEZDDTT, Python DI 7 R
HMEEA 7Y 27 MERIT R 75 IV VOBERN L 2 TRIELTVE T, 77 ROMEX =X 413,
BRORIE S 72 FOZ e N TE, JREVZ FATRIEY JADEEDRAY v RKEF—NFAL RTEI DT
EFET, XAV Y FTIR, EEZFRADAY v FEFEICARTHOHT I EBNTEET, A7V =7 MRER
D BDOT —REBNT 2N TEET, EVa— A eRLL. 772D Python O MHEIC
PES XOWEFTENTVET, 77 RIETRICER I, ERRICEETSZ P TEET,

C++ DRHFETEZR, BEDI IRAX YN (F=RZRX NS EL) 1 (FFAR—EH 2E»rATH B
HzFRNT) public THH . X AT RT REEE (virtual) TS, Modula-3 IZH 2 & 5%, A7V =
T IDAYNERXY Y BB T 27-DDFM LB REAEFEA: XYy FEABOES TR, A7V
7 FEREZERTE GBI RLRTNERD S8 A, 58O A 727 MEXY v FIEUH L ORI
O #r LTEINFE T, Smalltalk Il T, 77 REEFNBENL TP 27 FTT, 2D/, import %
PRIAETE L Vo JBENARET T, C++ % Modula-3 £3E» T, 2—¥—3MHAARIEEIEK S 7 212 LTk
RBEITAET, £/, C++ IEFA LT Modula-3 2i3#E S Rz LT, R EHS 1T A ¥ D AAA
AT (BMEAET (arithmetic operator) RIRFRAL) 37 7 AL VARV ATHES -DICHERTE LT,

(7 7 AL THENRHEERSZVOT, Smalltalk & C++ OHGEEZHEICLETHE->TWL Z 2
LEd, C++ £Dd Modula-3 DFHF 7Y = 7 MEMDEKA Python IZEWDT, Modula-3 O HFE
EHEOVZWOTTA, 1FL ALY DOHHEIE Modula-3 IZOWTLLRWTL X ID 5, )

9.1 HFEATDTI MMIDOWT

ATV 27 MIREARERD D, A—DA TV 27 M (BRORa—770) HRoAHEE DY TR,
NTEZT, ZOMEEIIMOSIETEINELOT (alias) ¥ LTHISATWE S, Python Z—R L7721 T,
MEDFOEERITH BN e HZ L BEAREREAR (BUE, LT, X7 V) 245 & 23 mH L
TELXZADD R A, LLLEMS, HIBMNIE VR MREERPMOZ OBy, BHEARERMEZRS
Python 2 — K ETELIRENEIDH D £3, HAMFENL DD2DETRA VXD LS KREN, oz

FEEEE T 07T LHT 5 X5 IEDRET, FIZIX A7 =227 bORIFELIEZ, FEEEIZKRA 2 XHE
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INBFEIHBOTaAAFNDOBENEEICRD T, £/ BERH2A 72027 b5l LTEINEE X,
O LIRS 7Y 27 MR TA2EEEPR 2D TEE Y —— ZHUT KD, Pascal Th 3 k5%
ZoD5IBELEME D OMBEZRLLTVET,

9.2 Python DX J— L ARIZEM

7 2 A% $ BHENC. Python D23 =T DN —MZOWTH 2 Z e Zii LTEPRIFNUILD A, 7
FAERIITIAIZ NV v 7 2 AATZEEICH T OT, AR > TV2 02 Z2ERICHEST 2121, Ra—7
CHRIZERBE D XS CEEST 202 R T 2 0ENH D FT, BRAIK., ZOMBEICET 2HRILTD
Python a2/ o<z s THATT,

FIERDPOMDEL & 9o

ZEIZER (namespace) L3, BHEIPHF T 27 P AOMIGAT (mapping) T3, F& A Y OHAHETZERIZ,
BUHK-CIE Python OFEE L LTHESNTOVETA, 202 LIZEBMIE (7 4 —< ¥ ALUTI) HizoZ
WL, REREBEEINE 1D LI EE A, HHETZEBOHNIZ, HAAHLODES (abs() FORIERHH
ABHIHNA). EY 2 —VNO 7 a— V4L BEENOCH L Zor— VB4R H D £5, 7
Pz bORUEDPSRLZEED T, HLERTIIHATEM T, BATEBICOWTH o TBINEHERZ
Lid. B o AR D 2 HHTORICIE 2 BRAZVWE WS 28T, fIZIX, ZODHlADEY 2 —
VDM TR naximize L WHBAMEZERT 2 2T, ERARITERAEINL ZEHY EEA — £
V2= DIA—FRAROHNTEY 2 — LB EDFRITIIRD 2 A,

LIZAT. B WIS EEE. Fy MCRCAMIRNTICHLTHE->TVET — HlZIFR z.real T\
real 347V =7 b z DEMETT, BBV, Y 2 —LHNOAFNIINT 2 SRIIBHEOSBRTYT, R
modname . funcname Tl modname XHZEY 2 —N 4 7Y =2 T, funcname X ZDEWEETT, ZDH
B, BV 2 LOREEEY 2 -V DOFTERINTVS 71— ILH ORI, BRI TS
hEd, ZhsoamidAeaiiEMzitELTwsoTcy !

JEPEEFE D EHICSH, FIAAARRICL TE T, HFRAAARTHINIR. BHIRKATZ2Z N TEEXT,
EY 2 —VEMIZEIAATBET, modname.the answer = 42 ¥ EL 2N TE T, TAATRERBMEIZ,
del XTCHIBRT 22 dTEEJ, HlXiE. del modname.the answer ¥, modname TIHEESIN/2A TP =
7 +H 5@ the_answer ZBRELE75,

FHTZERENIRR 2 R R CIER S M. ZOHFmMHIRA TT, HAAARDHLATDA o 7-HH1ZEHIX Python 1 > &
TV REET B & ZIMER I, RUTHIBRINZ 223D D R A, Y 2 =D 78— UL RFHTZERH
i, BV 2 VERDPTAAEN ZIERENE T, @HE. Y 2 LOLETZEMIX, 4 V&7V X%
TF2FETRERDET, A VETVRDMy LRV TEITINLE. A7V T YT 7 A biAE Iz
HDTHMFENCHAHNEINZDDTDH, __main__ EWVWIHATDEY 2 —LD—HNTH 2L ARINDED
T, MEOHRIZERZROZ LIk D ¥ T, (HAAADARNIERIIIEY 2 —VNIFELET, TDE
Y 2—/U& builtins EFEINTVETS, )

BB D b — A V2 AT ZERNE, BB O S & ZITfEE . B bR o 7 & 2%, BIBINTHIS A
EH SN, OB T X o HEICHIRR S T, (EFICE, Ehohd, LEokIE5 S

*1 Except for one thing. Module objects have a secret read-only attribute called __dict__ which returns the dictionary
_dict_
using this violates the abstraction of namespace implementation, and should be restricted to things like post-mortem

used to implement the module’s namespace; the name is an attribute but not a global name. Obviously,

debuggers
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TW3ZeZ2LRLTVET, ) BBSA, BRIFELOL 2T, EL2ONSFHLTEHDR— A L%
RIZEfA D D 5,

2O—"7 (scope) &%, HBHMEMPEELE T 7 ATE S L 5%, Python 7027 AD7 £ X b _EORE
TY, 7 EHET 7 AARE” &, Bffize Lic (BRIE: spam.egg TIdR K HIC egg D X5 12) Al SR L 72
BIZ. ZDAFZERM D SEHEROT LS LilAZ e 2EKRL T,

2 a—FRFENCREI N T2, BRI E T, EITHRZWOTH, EELHIZERICY 7+ XAEE
. 3D0FREFAODANTIC R oA a—=THRbHh £3:

o BANCHEEINS, BRBAMODZRa—F13,. B —HNREHTEFH > TVWET,

o HMHlD (enclosing) BIEID R a2 —7E, IEWVIEI 2 SIEICERI N, =1 TH 7 a— L THRVEG
ﬁﬁ%*%:fofb\ij-o

o XDAA—FX, BIEOEY a— 1D ra— L FiERi o TWE T,
o —FIMUD (RIBITHREINZ) Ra—FEENL M Y EEF>TVET,

#Hi2Y global L HEFEXNTVWAEHE. ZOAFNINT 2ZRPLRAEFET, Y 2 — 1D 7 — LR 4H]
DA TmED D 2/BEDR I —FITH L TEZTONE T, RNA2—TDIMINCDH 2 ZBUCHRM T 512
¥, nonlocal XHMF X 3, nonlocal L EF IR o7ZERE. 2 THABLEHLRDET (£ LD
BEBIINT 2FZAAZE, BUT LW o — A28z b o L A0 R a—FTIER L. Ao Ra—7
DIIFZLL EHA),

WHE, o—HLRa—F (TR 7467% A ED) BIEOMBOu -V RA4RTEZSRL 3, BB
ficix, ve—H N Ra—=F&E e — rOVRAFIZER & F CARTZERM., Y 2 —LOARIZEMESRLUES, 7
FRAERTIE, B—HNRa—=7DHICH 5 —DLRTEMEMPBELNE T,

2a—=FRFTFA N ETREINTVR L HFET e PEETT, TV 2 — LNTERINZHBD 70—
PV A =T, B ZhLESHENTS, CARNGEDITHUIHINTH, ZOEI 2—1LD
PEIZERNICZ D £9, RO, FEBROAHIOMRIIETRICHMNTOIET — L3R, SEOERIZ, 7
a R4 V" RO EH R AR D HFNSHEL LTV 3 DT, BINARARIRIICHE > TIEWI 8 A | (FE
0 — A VIR ZERBIIBICEINCIRE S N TV E T, )

Python OF§ & LT, global % nonlocal XHIMTRWEGEIE. HENIN S 2 ZRITHE TR D AMID R
A—=TINLUTEMIEDET, RAZT—X2a—-LERA, 7027 P E2EFNCHEST 27213 T,
HIFR D [T, del x 1&. B—AN R —TDHFIZERD S x I T 2HREZWMDREET, DF5L T A,
LWL 2522 &5 BT RTOBIER, o—p L Ra—F 2o TTbIE T, import X, BIMDEH
F. EY 2Rl E O ANV R - T OHANHIR L £ 3,

global X%ffi5 &, REDEN /A — "L ZAa—=TITHEL, ZZTHREING Z L 2ERTEE T,
nonlocal Xi¥. FEEDEHMPIMUD R a— A IHFEL, £ I THREINE Z L 2ERLE T,
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9.2.1 XRO—-Tr&mZERDH

B2 227 ZHIZEMMBED X5 ICSHREI N 50, £/ global 3B XU nonlocal BEKDHKMIZL S
WETZh, ZOFITHERELET:

def scope_test():
def do_local():

spam = "local spam"

def do_nonlocal():
nonlocal spam

spam = "nonlocal spam"

def do_global():
global spam

spam = "global spam"

spam = "test spam"

do_local()

print ("After local assignment:", spam)
do_nonlocal ()

print ("After nonlocal assignment:", spam)
do_global()

print ("After global assignment:", spam)

scope_test ()

print("In global scope:", spam)

ZDa— FEoHI:

After local assignment: test spam
After nonlocal assignment: nonlocal spam
After global assignment: nonlocal spam

In global scope: global spam

ZoeBhH, (F74b0) A—AILE KA scope_test LD spam ~OFRFEZEE L EFHATL 7,
nonlocal AL scope test £ spam NOHRFZZTE L, global AAXEY 2 — L LIV Z 2 H
LE L7

722226, global RADHENZIE spam A FMINTWRP oI d DD 3,
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9.3 V5 RHR

AT FiLWiLzd L, =20kt 7Y =7 ML 2 U TR BRERMNT 20 00 Hh Ah
TVWET,

9.3.1 VS RAEREDEX

7 7 ZAERDOEDBEHILERE, KDL S512%D 7

class ClassName:

<statement-1>

<statement-N>

BIBUESR (def X) LRIME. 277 AEBPFNRZ D DOWREETEITLRINILD 8 A, (7 7 RAERE if
X DR BNEICEL 28 b, BEXAHLLTREHY AT, )

ERBRIX, 77 REZROAINCSD 2300%, EFEIZEBERICRD £330, oXEHEL I TE, 2L E
WD ZedHDET —— ZHIZOVWTEBRTHERE T, 77 ANOBEBERITEE. XV vy NORUHLKR
WD SN T-HRFOERDSIBMY A b 2B ET - ZHIROVWTHRERTHERE T,

27 RAERICAND &, Wi RARTZEMPER S, a—A L iafEizEfe LTibhEd — itoT, v—%
NIRZERITNT 2 2 TORANX I OF B HATZERICAD £5, RS, BBUERZITS &, #ic 2B O]
B DOHHIEMICHE T 5N E T,

7S RAERDHEBIC (EROKIGCENELC) HRII 2. IFRFTT LU b (class object) BWER S F
o VIARF TV 2T ME, BEARINTIZY 7 AEFRTIER S N AHTZEBONE %2 K 287 v 8— (wrapper)
TS, VIAFTT 27 MIZOWTRROEATRHLLFERNZ LI LET, (V7 AERICASHNTHMZ o 72)
TEDA—HNRAA=THE[L, ERENF2 FRAF TV =27 MIER LR =N R a—=F127 5 ZERD
Ay XTHEE L7401 (LofITiE ClassName) THRUMHT SN E T,

932 VSRATTxUk

VIAF T2y PR 2BEOEE, BSR4 VR XV RERETR—FLTVET,

BB (attribute reference) &, Python B 3 TXTOREESETHEON TV B EHER 2, obj.
name ZHWVWET, 7 I RA T 27 bHPEREINTBIC T 5 ADOHFZERNC D o 14T T X TOBENRIENE
#HTT. MoT, LIRD XS 7 RERTI:

class MyClass:
""" simple example class"""

i = 12345

def f(self):

return 'hello world'
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then MyClass.i and MyClass.f are valid attribute references, returning an integer and a function object,
respectively. Class attributes can also be assigned to, so you can change the value of MyClass.i by
assignment. __doc__ is also a valid attribute, returning the docstring belonging to the class: "A simple

example class".

27AD A YA (instantiation) [ZEBEEEZEVWE T, 77 AA T2 DI, 7 TAD
LA YRR ZAZRT, 5HBOROEBD X5 1cifkoTLEZ W, L7 7 ATHIRT S L:

x = MyClass()

F. 77RO LW A YRRV R (instance) RER L. TDX T 27 b ea—IAVER x ~RALET,

A VAR ZEBE (V5 RA T2 b 7 L) TR, ZOA T2 PPMELNET, 24DV
I ATIE. BFEOWHIREICH A XA RENEF T =27 b EEDZWTT, ZDO0HIC, 77 AI21E
__init__ () PWVWOAHETIORIAX Y v REERTEE T, HIZIERDLSCLET:

def __init__(self):
self.data = []

ZIAM __dnit__ () XV v REERLTWVWBREA, 725284 02X 26538, HiLiEbhi=2 5
ZA VAR UTHEMNC __init__ () ZMUHLET, o T ZOFITIX, FHizwi#iEs (A > R
BRURABRDESICLTEONET:

x = MyClass()

bbAA. EDRERFHMER 272012, __init__ () XYy FKEROSIHE -8 n8TEF
T FOBE, ROBMD LS, 7 F5ADA Y AX Y AUREIiEE 51803 __init ) WKEINET,
B 213,

>>> class Complex:
def __init__(self, realpart, imagpart):
self.r = realpart

self.i = imagpart

>>> x = Complex (3.0, -4.5)
>>> x.r, x.1
(3.0, -4.5)

933 1VRAVRAFTT Uk

YIAT AVARYAFA T 27 b RS AN TEZDTLEIN? A VARV ARFT TSI 27 + PR
TE2M—DEEZ. BEOBETT, AMRBEL I (F—2BUEBIUX Yy FO) ZEEDD £,

T—REMY (data attribute) 1%, Smalltalk @ " £ YARXVREE R C++ D 7 T =R AN ITHY L F
T, TXENEESTEANEEDD FHA, B—IAEH AR, 205 DBIEIERINRA XA
THEEHTEET, HlxE. ETAERLE MyClass DA Y ARV A x KHRLT, XDa—FEFETT 3L,
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WEEXTE 16 ZAIFELET:

x.counter = 1

while x.counter < 10:
x.counter = x.counter * 2

print (x.counter)

del x.counter

5 =00 YRR RABUHDOBIIZ, XV YR TF, XYy P A7V M2 7T 5" oz
‘t“‘j—o

AVARVAF TS 27 NTEMBAY v FEE ZD7FRCEDET, ERICED. 77 RDL2TOH
BATO 27 bV THIBUDPA VARV AL TS 27 bOEYRAY v REBITIRED £F, o T, BT
MyClass.f ZBIR DT, x. £ 13XV v FOBME LTHMTT, LA L. MyClass.i ZBE TR VWO T,
x. 1 3EXAVy FOSRE LTAMTIEDD £ A, x.f 1d MyClass.f AL HDTIEH D FVA — BEEA
7Y 227 PTIREL XAVYRATI LI b (method object) TF,

934 XYy RFTZxI+

@, AV vy FidnA v FERERRMECE IR T:

x.f()

Z D MyClass OfITIE, XFF 'hello world' 2RI NE T, LoL. AT LI TIAY v REMUHX
RINIRORVDITEDD A x.f BXY Y FATV 227 b ThHD, EIPRANTBOTH TR
H3 e TEET, fIRIERDa— Fid:

xf = x.f
while True:

print(xf())

hello world ZFRHEH 2 EFTHIFELEIIZTL & 5,

XYy RN IS & EICIEERIIIMAIRETVEIOTL 252 ? £ OBBERTIZSIEE—DoF
ELTWRIb b5 F. LofITid x.£O MR L THEHINTVETS, 518E 58720 T
Lxom? 7zUb, 5180 ERBEECE 5 [ BIR LU TIEUH 3 & Python 23St 223 2133 TF — &
ZZ DB EBRIEELNR LTS

LIBFBEBRTETVELD LAEEAR: XV Y RIZOWTHAIRZ L LT, A YRRV ATV =2 b
DEBOE 158 LTEINET, fITIE, x.£O0 WO MEEH LI, MyClass.f(x) & BEICEMR b D
T, —MRIZ n HDOGE VA Fb o7 XYy FOME LI, ZDOXY v FOA VYRRV RAF TV =20 M ek
YIDO5IEDOBNTHIA L1258 R T, XY v RICHET 2B8ENUHT Z 2 2 EMTT,

—fBENZ. AV Y FIZULTOESWCEIELE T, 4 VAR Y ADIEF—RBEHENSRBINE L XX, 204 >
ARVADYT FTADPMBEINE T, ZOLHINEMNR I ZABEERL TWIEBA 727 b, A VR
RUAX T2V eEBA T 27 VOMANDBIRERAY v RA T =27 M2ty 7 &8 NET, AV R
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FTO27 "B R HICRRPHEINDIEE, A VAR VAT T2 P eEINEIRY A 06
LWBIEY 2 F2ER LT, TEOMBA 7Y 22 FEH LWV 2 FTHROH L5,
9.3.5 VSREAVAAYRE

—BHNZ, £ VARV AERIIFNZERDA VAR RIZOWTEED T —Z DD DT, 77 AZEHIT
FDIZIGADTRTDA VAR VA E o THEEINZEESRX Y v FOEDHDOHDTT

class Dog:

kind = 'canine' # BAVRARAVATHEINS VS AEH

def __init__(self, name):
self.name = name #AVARVACEICEEDA VAR A

>>> d

Dog('Fido")

Dog('Buddy ")

>>> d.kind # IRTORTHE
'canine’

>>> e.kind # INTORTHE
'canine’

>>> d.name # d BB

'Fido'

>>> e.name # e ER

'Buddy'

>>> e

BRIEAT OO FIDOVWT T L & o1, HEF—XIFV R MRFED X 572 mutable X 7Y =7 b
D5 T2 L EANEMELHRBEE T, HlRE UTFOa— RO tricks VA MIZ 7 228 LTlibh
ERNETEDDERA, BREROLLoT—DD VR IMPITRTD Dog A VARV RIZLkoTHEINZ Z k
W DBEHN5TY:

class Dog:

tricks = [] # U5 AEBDEE > T-EH

def __init__(self, name):

self.name = name

def add_trick(self, trick):
self .tricks.append(trick)

>>> d = Dog('Fido"')
>>> e = Dog('Buddy"')

>>> d.add_trick('roll over')

(RDR=V1FiL)
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(RIDR=I D5 DR E)
>>> e.add_trick('play dead')
>>> d.tricks # BRET IRTORTHE
['roll over', 'play dead']

D75 ADIELWEEITIEA VARV AZTHERD Y I T A3RETT:

class Dog:

def __init__(self, name):
self .name = name

self.tricks = [] # RTCICHLWED X F%21E3

def add_trick(self, trick):

self .tricks.append(trick)

>>> d = Dog('Fido')

>>> e = Dog('Buddy"')

>>> d.add_trick('roll over')
>>> e.add_trick('play dead')
>>> d.tricks

['roll over']

>>> e.tricks

['play dead']

9.4 WAWALIEFER

A VAR YA 7 S ZADWHETRICBEBHEGHIFERHINTWEEGEE, BERRIZA VARV ABBRINET,

>>> class Warehouse:
purpose = 'storage'

region = 'west'

>>> wl = Warehouse()

>>> print(wl.purpose, wl.region)
storage west

>>> w2 = Warehouse()

>>> w2.region = 'east'

>>> print(w2.purpose, w2.region)

storage east

T=REEZ. XYy F2ROZRTEL LR, @EOAF 7Y 27 PO (" 757347V ) »26b5
TEFT, SVl 2L, 77 RAIMBBMRT — XA LTHS Ze P TE A, FEBE Python T,
F— X Rk RS 2 2D ORI HD FHA — T ROBRRII TN TN E STV E T, (¥
9.4. WALWBRLIEER 101
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2. C SR TEDPNTz Python ORETRIEEDFEMEZE2ICREM L, BERIECTATY =227 bADT 7
L RAZHIETE LT, oM C SFETELNL Python HHRTHS 2B TEET, )

7747 MET—REWEERRESWONETT — 7747V ME XYy RBHERL W27 — 2@t
DAEREREAIZTLD, BELICTZ2DDLNERA, 77472 M ARTOEEPEEXNTVWARD,
XYy FOENMICHEENIFT I B VARV RAHBDBEZEBMT 3N TES, tWH Ik
FELTLEZ WV - 22 ThH, 4T oRMEERoE2EL LTI E T,

AV 'y FOHdE, FoREEE (272EHDXY v Kb 1) BET 370 0RME0HEEH D £ A,

FhiZ, OB Y v FOFAFGNEZEDTVD EEETVET, HDEX Yy FeHDdTWE L Zicu—AL
BEBEA VAR ABEREEZ>EDRAITEZHHTT,

L XYY FOBADGIHE self LIFUE T, ZOHFTIHIHELRZEETLYLHD $H A, self LD
ZiiE, Python T SRR ERERD TV A, 2IdWVWZ, ZOBETIEDRWVWE, 23— FiZfthd Python
T IR o TRPHAIS VDD ERDET, ¥/ IFRTZIY (class browser) 7075 L3 Z
OETEDHTUIILTEIATVEDS LOLEEA,

I ABETHIEBMA 727 MidwIhd, ZOIZITADA VARV ADEDDXY v FRERLTVE
T, BBERIEZ. 7FAFETIIRAEROPICA > TWARLEIDD FRA,. A T2 275 XD
O—ANBEROFIZRATE2DD OK TF, FIZIEUTOa—RDOESIZLET:

# VAN TERINTEE
def f1(self, x, y):

return min(x, x+y)

class C:

f =11

def g(self):

return 'hello world'

h=g

INT. f.g. BXUhiE TRTCOEBUETHIEBA T2 b EZRLTVET, #EoT. Z0H
F, TRTCDAVRARYADRAY v FekDET —hid g b 2T, ThEEBRLTDH, KEIZH
7B 7o A0FEREEZ L 0TI ROTERELTL XN,

XYy R self 51O Yy FEUERfioT, thioxX Yy REMEHT I e TEET

class Bag:
def __init__(self):
self.data = []

def add(self, x):
self.data.append(x)

(RDR=V ki)
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(FiDR— 25 D %)
def addtwice(self, x):
self.add(x)
self.add(x)

XYy N, BEOBEBEFEICLSICLTIr—\UREHESRLET, D2 XYy FIZBETS7m—0L
RAA—=TF, TOEREELEY 22—V TT, (Z7REIv—r B Ra—-TFeLTHWONSZIEHD
FHA, ) AV Y FT/R— R T—=REMHES RBOEHIXIZE A DD FRAN, Zu—Ligxa—-7%
FEOSNEFMIZADHDET, —D2FIT2L, XV Y FALSL, B — VLR A3 — 71T import E72B%
REV 2R, ZOEY 2 — VP TERINLEEL I FRAZMS 2B TEXT, @HE. XYy FOA-
TWVW3 277 Z2RE 78— VBRI -THNTERSINTVET, XROHITIE. XYy RBEZDY 7 A%
M3 2EAL LTIEYRDDERTAEL x5,

Bz DEEFA TS v 2DT, 27X (B bFVET) ZE->TWVWET, 24U object.__class__ I
REEhTVET,

9.5 ik

EOETHRL, MROMZRZ Y R—FLARWVWEERAERE ” 7 7R EENIELER A, IREZ F R
(derived class) ZEFRT 2WUIRD X 51272 D F3:

class DerivedClassName (BaseClassName) :

<statement-1>

<statement-N>

BJEZ 5 R (base class) D% 7] BaseClassName (&, JREZ T RAERDA > TNVWEIRA—=T 0567 7L ATE
LHFEMTERINTVRITINERD THA, BRI 7R D2DYIMEEORZ ANDS LD TEXT,
ZHERDOBID & ST, HIEZ 7 ADRIEY 2 =L TERINTVE L ELfERRIEHHD 5

class DerivedClassName (modname.BaseClassName) :

REZ 7 RAEBROFETIE. HEZ FRADGHELRIL LS KEDSNET, /7R A TV 27 PHIMERERINS
e, BIEKZ 7 2 EENE T, il EEY 5 %, BESRERRT 27-01fbh s, BERIh
P2BEN T 5 AR OM SR o 12560, K T AHRMNEAE T, ZOHENK, BEES 5 2hMhofM s
DT I ADBIRELZDDTH - 154, BIRICERSRE T,

IREZ FADA v 22y AT, Kl Z 2 i3fild H Y £2 A, DerivedClassName () &7 7 A DHi7272
A VARV AEERLET, XYy ROBRBIIRD LS LTHRRINE T, I0T 27 7 ABIEIMRER
INFET, BMRIZ, BDEGL, REZ 5 HEE R Tiibh, REDERL LTRS20BBE 7Y =2
P THINTIGE. XV v FBRITEMRDIDO LD 5,

RAEDZ T RFRIES JADRY v R EFEE (override) T2 TEET, XYy REFRAULAT7Y =2 b
DDA Y v FEFOH B SRHRRHERZ R D FHA, CD%D, HEIEIKI FADRAY v Fp%, [HL
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BRI FATERINTVEH S5 =20DX Yy FIEOHLZ1ToTWa A, IREZ 7 AT EEZ SN
ERDRXY Y RHRFIHEINS Z 82 shd LOLEEA, (C++ B F <\ Python Tld, $RTDX
Vv FIFHEFEL virtual T, )

RAEZ FATEEELTVE XY Y TR, BES JRADAEHZLDRAY v FEBEEMHZ 20 TR, R
VOB LNERA, HEKZFZADXY v FREEMOHTEL7EADH D $3, HIC BaseClassName.
methodname (self, arguments) ZFFNH T2 T, ZOMHRE BECL-TIEI 747 ¥ PTHRIZ
VHET, (ZOFNHLADENET 201, BEEY 72078 — L 23 —7 D BaseClassName &\ 5%
MIT7 2 RTEB L EFTT, )

Python (ZIZMEAKICEIR ST 2 2 DD AAABEEDH D 5

o isinstance() 2S5 2 A VR XV XRDEPF NS FF, isinstance(obj, int) & obj.
__class__ 7% int ® int DIRES 7 ZADELEEIRD True 272 H F3,

o issubclass() ®FS5 & 7 7 X DOMABEBRBARSNF T, bool X int OV TV 7 A KD
T issubclass(bool, int) & True T3, LA L., float & int DY 727 F XA TE R VDT
issubclass(float, int) (X False T3,

9.5.1 ZEHkK

Python Tid., ZEMAK (multiple inheritance) DFER IR — T+ L TVWE T, BROEKS S X%2bD7 7
REFIIRD X 512D F3:

class DerivedClassName(Basel, Base2, Base3):

<statement-1>

<statement-N>

ELAEDY Y INRLZERKICBVT, B2 7 A ofEIh 2 EBEORRI, EIBELET, AroHIC,
ZLUTHARDBEBORTHEL 27 7 ANBEBETL 2 GRIE: &4 782 FREREIIENET) HEIC 2 ER
RELBRD, LEZBIENTEET, RDT. H5EMD DerivedClassName THONSLRWEHE, £
Basel »»HME X, Z LT (HIFMWIZ) Basel DEES I A HMRI N, ZNTDHRO0oR1r>GE
¥ Base2 »HMKIND, LWoEHITRD 5,

ERR2X, ZRE DSV ULETEMTT, W% super O O L D7=HICX Y v K ORIIER XH)
MICEBEXNET, 207 7 —F I 3MOZERADH 3 S5ET call-next-method ¥ L THIGATED, B
—HEE L DIV EFED super MU L LD HEHTT,

BMIEF I HBREZDEF. TRNTOZEPETI OUEDXA Y EY iR (DR d 1 20k r 5
AW U TR R 5 A H BEGET 2 R0 EE D 2 IK8) DR LN 7HTT, X 2ToHERD >
Z X% object ZHA L TVWBE DT, EOZLHEMKTSD object NDEERBEVEMD D ET, HEI I X
PEHE 7 722X NBVE ST B0, BIN7 L) XA THRRIEFERFALL T, 2hud. &2
FATHEIN TV I EISEANDIEFEIHI T, &4 0MH%ET 7 2% —ERLFHCH L, o8k 5
(DF DT 7 RORRIEFICHEEEZTICI IS T 77 2{LTER) L RITVWET, FedHd L,
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INSDRBOBPIFCTEEME IR0 2 ZE MR L7 IR EHRFTT AN TELDTY, bl
python_2.3_mro # RTL 72X\,

9.6 771 RX—FE#

ATVl FOHPE LA T 2 AMERN T T A R— b 4 22K Y AERE, Python 3B D T8
Ao L L. lZL A YD Python 2— EARE-TWABEDNHD 5, 7> X — 227 THhE 5480 (22
_spam) l&. (BETHNAY v FTHNF—Z A 2 ATHA) JE public 7 API £ LTHRVEF, ZhbiE.
THEREBEENZ S LURWEEOFM L L TRONENETT,

JIADT T AR=F R NIZOWTHHY)R =R — 2 (FHCH 77 9 A TERI N1 & OFfZEZ LT
S,E) BHBDT, 4RI~ 7Y V7 (name mangling) £ "WHIN 5. BRES NV R— MEEIDH D 5,
__spam (ZEBEIC AL LD ™R F REIC—L RO ™ET) & W 5 TR0 FI3. _classname__spam
AN THFRMEBEINDE X SICRDF L/, Z I T classname (&, BIED T 7 X440 H5EHD R F &1
EL oA £, 2O XS5 BE#B (mangle) X, @Al TOXXENRMBICr2H S TITHOAZD
T, 7 7 ZAEBNCEN @I T 2T L TEITENE T,

> B

A & FfllE. private name mangling specifications

ZHEI~ 7V N, BT TABNEDRX Yy FIRUH L EZEXFTIIAY Yy REF—N—5 4 R TEZDIZE
¥, fHlziE:

class Mapping:
def __init__(self, iterable):
self.items_list = []
self.__update(iterable)
def update(self, iterable):
for item in iterable:

self.items_list.append(item)
__update = update # JTD update() XV Y RDTZAR—rIE—
class MappingSubclass(Mapping) :
def update(self, keys, values):
# update() NDFIITXFvEA

# LHL __dnit (O IXBEITHW

for item in zip(keys, values):

self.items_list.append(item)

LofliE. b LIRIC MappingSubclass I __update kil F2HE L LTHEBALEEET, £
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DI HIZ. Mapping 7 7 A TIE % D #JF% _Mapping__update IZ. MappingSubclass 2 7 XTIl
_MappingSubclass__update \CZNEZNE XX 20 5TT,

HE L OHANI T REOERE DD DDE LN Z L IKER L TL IV, BEILNRTIET, 77
AR=PESNTVRIERIIT 7R AL D EET 5 2 LIMAL LTAIRER DTS, TNy H D K 5 Lok
BIRITIE, CORRIMEN TS S5HD 7,

exec() ® eval() NS N/za—FTRE MHELITOZ ZAAZBED Y 7 AL AR BN LITERL
TV, ZOEHEE global XOBEREMUTEL., ZOFED FFEAMKIC, XA bay M ranik
a— RIZHIBREIhTWET, FAUHIKID getattr() ¥ setattr() ¥ delattr() ICHBEHINE T, Fi=.
__dict__ *EESRT I 2 IcbBEAINE T,

9.7 b oIFLIEL

Pascal ® ” L a—F (record)” . C FiED 7 #EK (struct)” DL S5 7%, HAHIOZDT—XEERKEe—F¢L
DT BT —RURD2 v FRZ e dh FF, BANLFEL LT, ZOHMDZHIZ dataclasses %
ERL %3,

from dataclasses import dataclass

@dataclass

class Employee:
name: str
dept: str

salary: int

>>> john = Employee('john', 'computer lab', 1000)
>>> john.dept

'computer lab'

>>> john.salary

1000

HBREDMGBR T — XA EE KT % Python 2— FOWFIZ, ZOT—XBDRXY v FETLIal—ya vy
277 ARODICETIENTEET, HIZIX, 7740 F 707 b 2ofohDT —X 2T 2B
DH %6, read() & readline() ZFD2 7 FRAZEEL T, 77 A NVTELRIXLFIINY 77 b7 —X&
ZHIFTHEOICLTEE, G LTETZENTELT,

Instance method objects IZHEMEDH D FT, m.__self__EAYVY Fm() DELTVWEAL VYRRV AAT
Pz MT, m.__func__ 1 ZFD XY v RIZNIHT % function object T,

9.8 7L —% (iterator)

FTTREDOTWAETL &I, for X2MHILIFLAY DAY TFA T2l MZhblzoTA—F%2{T5Z
EMNTEET:
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for element in [1, 2, 3]:
print (element)

for element in (1, 2, 3):
print (element)

for key in {'one':1, 'two':2}:
print (key)

for char in "123":
print (char)

for line in open("myfile.txt"):

print(line, end='")

IOV BEREADT 7L AHERHETHZETHNE VWD DTY, 47 L —XDIEHIX Python ~NAL AT
D, H—BERLETVET, BT for WEIaar 7747V 27 MTHMLT iterO) BAZEIFATOX
T, BEE. v FoFDERIZLI DT OT7I7ERTSE _ _next () XYy FRERINTVWSEATL—
RATV 27 bRIBRLET, ZhYEERPIENEEIE, __next__() XY v Fid StopIteration Fl#} %%
HU, 2@ %22 for V=13 T LET, HAAAD next() BAZH - T __next__ () XY v %
EEERZDHTEET; ZOFNEEBDE 5B D2 RLTVWET

>>> s = 'abc'

>>> it = iter(s)

>>> it

<str_iterator object at 0x10c90e650>
>>> next (it)

lal

>>> next(it)

lbl

>>> next (it)

c

>>> next(it)

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
next (it)

StopIteration

47— b alDORIZHZAHAEBEL TWIUE, BIEDZ 72124 7L —& 2 L TOIREWEIBN
TEHZOIRMHETT,  next ) XV REFfOI T2V b EiRT __diter. () XV Y REERTHDT
FTo VAW __next__() XV v FEERLTWVWAEA, __iter__() XY v FNIZHIZ self ZIRTZ & HA]

RETT:

class Reverse:
s —lr Y 2B BN EEDBITFL—R.
def __init__(self, data):
self.data = data
(RDOR=V1Fil)
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(RIDR=I D5 DR E)

self.index = len(data)

def __iter__(self):

return self

def _ _next__(self):
if self.index ==
raise StopIlteration
self.index = self.index - 1

return self.data[self.index]

>>> rev = Reverse('spam')

>>> iter(rev)

<__main__.Reverse object at 0x00A1DB50>
>>> for char in rev:

print (char)

n ”9 p B

9.9 ' x L —%4 (generator)

DAL= B3 AT VX Z2ENT 2D OMRTHENBZY —LTT, Y=L —RT@EEOEHD X5
CHEIPNFTH, SO T -2 2R L ZZE yield XE2MHVWET, 20OV = XL —XIZH L T next()
DO EN S22, Y= A L —XIELANCHMT L7 2B L ET (Y=L =&, 2TOTF—X1{H
ERRICEDIXHPETENT 2B L TVEY), UTofIZ R, ¥ xF b —XH 8 THHEICIERT
EHIehbrhET:

def reverse(data):
for index in range(len(data)-1, -1, -1):

yield datal[index]

>>> for char in reverse('golf'):

print (char)
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VAL —RTTERZZLIE. BIOHI TN L7 SR EBFo/A T L —RTHERTEET, V521 —X&
DEBPA T MZRZDIE _ _diter. O AV v F¥ _next () XYy FAHIFTEREINEILSTT,

TR —&RDYH S —DODEELERIZ. MOHL Zicu—d A Z e ETIRENHBIFNICMRIEI NS LWV
ST TT, ZHTXD, self.index X self.data E\WolzAf VARV AER BHiolz7 70 —F kb d
BB ZEL e TEZ LI ET,

XYy REHBER LD F0r 5 AoFETREZ BEIRFT 513012, ¥ =2 L —XERTRICHBINIC
StopIteration ZXH L £7F, INHDEEZHAGDE S L. BEOMBZE L OLRILI T, f{HEIZ
ATV—REERTEFT,

9.10 L —%3

Biiey 22— o e LTHRICa—FT 4 ¥ 7T %3, 20Rd Y R P NERFIEIZMCz v
T, AREMTREZSIFEMTCHWE T, Y= r L —&Rid BEBOPTY 221 -2 T IV n
EOBRRDZDICHABE SR TVET, Y22 L —FRIERBRI 2 AL —RDERLD %7 P TETH,
B ko LRMADIINIRNE ZAMDHD ET, ALHNEZET VR MNEERL LD EAEVIELVI EHZW
EWVWSHIEADD X5,

fl:

>>> sum(i*i for i in range(10)) # 5
285

>>> xvec = [10, 20, 30]
>>> yvec = [7, 5, 3]

>>> sum(x*y for x,y in zip(xvec, yvec)) # Rv ki
260

>>> unique_words = set(word for line in page for word in line.split())
>>> valedictorian = max((student.gpa, student.name) for student in graduates)
>>> data = 'golf'

>>> list(datal[i] for i in range(len(data)-1, -1, -1))
[Ifl, Ill’ Iol’ Igl]

filE
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BESATSVIZVUT—

10.1 OSADAI>H—Tx—2R

0s EVa—ME, ARL—T 4 VTP ATAENETE-0DEL OB EREHEL TR T

>>> import os

>>> os.getcwd () # Return the current working directory
'C:\\Python312'

>>> os.chdir('/server/accesslogs') # Change current working directory
>>> os.system('mkdir today')  # Run the command mkdir in the system shell
0

from os import * T <. import os JERZM S K5I LT XV, 25552 T, BIEIREL
FI2 B AAAEE open () 25 os.open() THERMEN2DEWITSENET,

HAAABR dir() BX U helpO) &, os DX I BABIBLEY 2 -V TIEEE T 2 & 1T, MREHIRIRME
Lo h 9

>>> import os

>>> dir(os)

<returns a list of all module functions>
>>> help(os)

<returns an extensive manual page created from the module's docstrings>

T7ANRTF 4 L7 P YOHBENLZEHEEXED-DI1IC, EOHBEICHZ3EKEDL VX —T 2 — AN
shutil €Y 2 — L THEHEXHTVWET:

>>> import shutil
>>> shutil.copyfile('data.db', 'archive.db')
'archive.db'

>>> shutil.move('/build/executables', 'installdir')

'installdir'
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10.2 Z71ILDT1IL kHh— KR

glob EXa—LTE TALZ MIDUALFA—FRBELSLT7 74 ADY R M RERT 270 0L ZZ
L TWET:

>>> import glob
>>> glob.glob('*.py')
['primes.py', 'random.py', 'quote.py'l]

10.3 OV RS 1 5|8

—fR L —T 4 U T4 A7 YT TR, X a~vr R4 VEIBZRSDERDYET, a~vr K4 V5|
Bix £ 2—1D arg BERYV R LTRIESATOE T, il LTLLRD demo.py 7 7 A V&R THA
FL&O:

# File demo.py
import sys

print(sys.argv)

MRiE, a<%¥ FJ 4 LT python demo.py one two three &FfTL KD ITT:

['demo.py', 'one', 'two', 'three'] }

argparse EY 2 — U, a~v Y P4 VEIBZUHT 2 -00B I N AHAZREL 5, RDX
2V T ME1DOUEDT7 7 A H ML, AT a Y TITRERRLET,

import argparse

parser = argparse.ArgumentParser (

prog='top',

description='Show top lines from each file')
parser.add_argument('filenames', nargs='+"')
parser.add_argument('-1', '--lines', type=int, default=10)
args = parser.parse_args()

print(args)

J

a< Y R F4 YT python top.py --lines=5 alpha.txt beta.txt ZFETT 2. LOXZ V7 MI
args.lines %* 5. args.filenames % ['alpha.txt', 'beta.txt'] IKHELEI,

104 T5—HADVHEAL I beT7O75LDKRT

sys B 2 =, stdin, stdout, stderr ZRTBHEDFEL F T, stderr &, BEPZI— A vt—V%
HIJILU T, stdout XV XA L7 MENTIGETHHD D LT 27DIFEFTT:
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>>> sys.stderr.write('Warning, log file not found starting a new one\n')

Warning, log file not found starting a new one

sys.exit() &, A7 V2R TSE 2D o HEENZTIETT,

10.5 XFHNDONR—2IvF2T

re EYa—TiE, XD @EELXFIINHD 7D DIERKB 2R L TV, IERRBUIEM L —ZBR
REIEITN L TR TREL S N IRR 2 1R L 5

>>> import re

>>> re.findall(r'\bf[a-z]*', 'which foot or hand fell fastest')
['foot', 'fell', 'fastest']

>>> re.sub(r' (\b[a-z]+) \1', r'\1', 'cat in the the hat')

'cat in the hat'

BRANROBEEERZ T DBIRETL S, GiART TNy LR TV TFHIXY v FOTHBEDTS:

>>> 'tea for too'.replace('too', 'two')

'tea for two'

10.6 #=F

math T 2 —Uid, FIVNUSEED DD C SiEo74 77 VEBIC 7 78233 FEEZIREL TV T

>>> import math

>>> math.cos(math.pi / 4)
0.70710678118654757

>>> math.log(1024, 2)
10.0

random B 2 —Lid, ELEICHESOWBRERO 200V — L EREH L TV 3

>>> import random

>>> random.choice(['apple', 'pear', 'banana'l)

'apple’

>>> random.sample(range(100), 10)  # sampling without replacement
[30, 83, 16, 4, 8, 81, 41, 50, 18, 33]

>>> random.random() # random float

0.17970987693706186

>>> random.randrange (6) # random integer chosen from range(6)

4

statistics £ 2 —VIFBIET — X QIR HRE (P9, PRE. 28 ZRITEL X7
10.5. XFFHONE—2RvF2T 113
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>>> import statistics

>>> data = [2.75, 1.75, 1.25, 0.25, 0.5, 1.25, 3.5]
>>> statistics.mean(data)

1.6071428571428572

>>> statistics.median(data)

1.25

>>> statistics.variance(data)

1.3720238095238095

SciPy B x 7 b <https://scipy.org> I3BERED 72D DL L DEY 2 — VL TVE T,

10.7 1 22—y bADT IR

AVR=Fy VT 7 RALEDA YR =Sy b TR barZUB LD T5720DZDEY 2 —ADHD
F9, ROHEMR 2 O0DEY 2 — & URL 2267 —XZHF T 570D urllib.request &, X —/L&iX
57D smtplib TT:

>>> from urllib.request import urlopen
>>> with urlopen('http://worldtimeapi.org/api/timezone/etc/UTC.txt') as response:
for line in response:
line = line.decode() # Convert bytes to a str
if line.startswith('datetime'):

print (line.rstrip()) # Remove trailing newline

datetime: 2022-01-01T01:36:47.689215+00:00

>>> import smtplib

>>> server = smtplib.SMTP('localhost')

>>> server.sendmail ('soothsayer@example.org', 'jcaesar@example.org',
"""To: jcaesar@exzample.org

. From: soothsayer@example.org

. Beware the Ides of March.

nn /I)

>>> server.quit()

(2 2HDHIZ localhost TR —)LH—N=DEWTWERENDH 2 Z LITHFERLTLEZEN, )

10.8 BfY %!

datetime EY 2 — id, HITRRAERIET 272007 7 2%, Bz 5k e @R ITIEOM A THREE L T
WET, HRRZNC T 28 MNP R— I T0BE—0, EETEHNID 7 +—~< v bRBIEDTZDHDH)
BT — XA AHBICESZEVTVES, TOEI2—LTIE, X4 L) —VIZRIGLEA TV =2 b
Y R-—PLTVET,
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>>> # dates are easily constructed and formatted

>>> from datetime import date

>>> now = date.today()

>>> now

datetime.date (2003, 12, 2)

>>> now.strftime("/m-/d-%y. 7d %b %Y is a %A on the /d day of %B.")
'12-02-03. 02 Dec 2003 is a Tuesday on the 02 day of December.'

>>> # dates support calendar arithmetic
>>> birthday = date(1964, 7, 31)

>>> age = now - birthday

>>> age.days

14368

10.9 F—XEHE

—M T =& 7 =4 T ERERE, U TDOESREY 2 — 2 & - TEEMNIYR— P I EF: z1ib,
gzip, bz2, 1zma, zipfile, tarfile,

>>> import zlib

>>> s = b'witch which has which witches wrist watch'
>>> len(s)

41

>>> t = z1lib.compress(s)

>>> len(t)

S

>>> z1lib.decompress(t)

b'witch which has which witches wrist watch'

>>> zlib.crc32(s)

226805979

10.10 N7 #— > X D&tA

Python 2 —H#0HIZIX, RUEEE R -77=7 o —F TROWBOENIN LR T 5 —< > 222V THD
72V WS EWER - TV 3 ADWE T, Python &, Z 5\ o EERNCEIEEICE 2 2 5HH1Y — 0 % 248
LTWET,

Bl ZIE. BIED AN ZBIEICH LT, R 7 70 —FDORODIZER IINDRy 77 Ry %o T
Bl EI LD LNFERA, timeit EP 2 —LZ2MHZIE, 73—V ABFEADDLEVWI BT
THDFET:

>>> from timeit import Timer
>>> Timer('t=a; a=b; b=t', 'a=1; b=2').timeit()
(RoR=1Hil)

10.9. F—%[EHE 115




Python Tutorial, J1)—2X 3.12.9

(RIDR=I D5 DR E)
0.57535828626024577
>>> Timer('a,b = b,a', 'a=1; b=2').timeit ()

0.54962537085770791

timeit TN W EZREMAEL TVWEDIIH L., profile % pstats EV 2 — LTI LD KRERI—FT
0y ZIZBWTHEE 2202 HET 720D Y — L 2R L TV E T,

10.11 REEE

BVWHREBEDY 7 b 27 REHETELODO—0D7 Fu—FF, FBEEICH L THELRIBICT X M 2E X,
BIROBETHEIIT AN 2ELEDZ LWV B DT,

doctest EY 2 — L TlE, BV 2a— L EBRRL T2 F LD docstring DA ENT-T7 2 b DFHi % 1T
7DDV —NERBLTWE T, 7 X FOIED HFIZHEMT, BRI LEIE 20K % docstring 12
Ay PER=APF BT TT, TOMEEZ, 2—FHEAGZEZ 2L WSERT F ¥ 2 X > bOFREHE
RFTLFAFIC, FXaXy McEIATVEa—RPELVWHEHRTEZ X511k D 73

def average(values):

"""Computes the arithmetic mean of a list of numbers.

>>> print (average ([20, 30, 70]))
40.0

nnn

return sum(values) / len(values)

import doctest

doctest.testmod()  # automatically validate the embedded tests

unittest EY 2 —/ LI doctest EV 2 — LFERIBICMEZ 2D DTIEDH D AN, X OMHENZT X b
ty bEHIO7 7 ANVTEBTZZENTEET:

import unittest

class TestStatisticalFunctions(unittest.TestCase):

def test_average(self):
self.assertEqual (average([20, 30, 70]), 40.0)
self.assertEqual (round(average([1, 5, 7]1), 1), 4.3)
with self.assertRaises(ZeroDivisionError):
average ([1)
with self.assertRaises(TypeError):

average (20, 30, 70)

(RDR—=D12Hi )
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(FiDR— 25 D %)

unittest.main() # Calling from the command line invokes all tests

10.12 /Ny 7)) —[EHH

Python i2i& 7 Ny 7 U —[A#f (batteries included)” T H D £5, ZOTHIE, JESh, LEL K
HEZ D Python O Ky 7 —PBRCHIECRNL TV E T, HlZIZ:

e xmlrpc.client B XU xmlrpc.server € 2 —/ UL, EFFH ZMUOH L (remote procedure call)
EESRLEZEDRWERICZZTLEVE S, EY 2 — A Li3EL, XML 25 7= OE#EK
BHGERIIDED D FEA,

o email Xy 7 —IF, MIME Z0fthid RFC 2822 IZHI Xy =Y XELZUEFA—NL Ry
t—VEREHTE2DDIATIVTT, EBIIX v —Y%EFLEDZELZD T2 sntplib X
poplib Lo T, email Xy 7 —JIld (MIXEFEZ L) BHRA v -V BEOHESLTa -V
Toleh, AV Z—%vy MEEDOTZYaA—FoAv X0 b aLOELEETo72D T E2DDTER
V—ty FEHATVET,

o json Ny Fr—IRBIO—NRT - XD =22 B NZ MIHFR=FLTVET, csv E
V2= NMET = ER=ZAPKFET RN R— P ENTWS CSV 7 7 A VEEHGAEEZT 20
ZYR—PLTWVWET, xml.etree.ElementTree. xml.dom 7% 5 NI xml.sax Sy 7 — 1% XML
DN EFR—PLTVWET, BETRL, ZNOHDEY 12— ML > T Python 7 7V r—>yart
fthdY — VDR T e THEEICT — X 22T Z e R E T,

e sqlited3 Y 2 —/LX SQLite 77— R R—ZAF5 A4 753 VDT v —TF, HTIEEED SQL > > &K v
7 A% AW THEFRHERUHR 2 kiR 7 — X2 N— A2 L ¥ 3,

o [EFLIZBE T 2 HEHEIZ. gettext, locale, codecs Sy T —J Vo ET 2 — I HTHR—-FEN
VCL\iTo
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%

ELEVEN

BESATZVIZYT— - FD 2

V7D 2ETIE, TuTxviarlTuloIv I BRI o0 v BEREY AL EBIN-LET,
CITRIFZ2EY 2N, NERRAZ VT OB TIRIZLAEHEVER A,

11.1 HADT7#+—< v k

reprlib E¥ a2 —lid, RERavy7F+, AR M LA VYT FHFE2EABLTERRTEAN—Yar0
repr() ZIHFELTVET:

>>> import reprlib
>>> reprlib.repr(set('supercalifragilisticexpialidocious'))

||{|a|’ 'C', 'd', |e|’ Ifl, Igl, ...}n

pprint EY 2 — U, HAAARRLI - ERUL DD DT ERRT 5 720 DL X N HilfTF Bk 1t
LTVWET, BERIEBITICOZ 2581, "pretty printer” PN 2 D DHEATRA > 7 > b ZBM
LT, F—2En K DI 2 K5 ICHF L £T:

>>> import pprint
>>> t = [[[['black', 'cyan'], 'white', ['green', 'red']], [['magenta',
'yellow'], 'blue'll]

>>> pprint.pprint(t, width=30)
[[[['black', 'cyan'],
'white',
['green', 'red'l],
[['magenta', 'yellow'],
"blue']]]

textwrap EY 2 —/LE, BE TSN EZ, HEELLAZ V= VIRIZT 57 DINE 23 K 5 12FEL
£

>>> import textwrap
>>> doc = """The wrap() method is just like fill() except that it returns

. a list of strings instead of one big string with newlines to separate
(RDR=V1Hi <)
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(RIDR=I D5 DR E)

nnn

. the wrapped lines.

>>> print(textwrap.fill(doc, width=40))
The wrap() method is just like £ill()
except that it returns a list of strings
instead of one big string with newlines

to separate the wrapped lines.

locale EY a— L, XLICE W ERZTF—RXREB\EADT —ZR—RWZ7 7t ALEF, locale D
format () BARLD grouping EHEZMH 21X, BEZEYLRHXY D XFI2 & b 77— A bEh el T
EREAN

>>> import locale

>>> locale.setlocale(locale.LC_ALL, 'English United States.1252")
'English_United States.1252'

>>> conv = locale.localeconv() # get a mapping of conventions
>>> x = 1234567.8

>>> locale.format_string("/d", x, grouping=True)

'1,234,567"'

>>> locale.format_string(" !

, (conv['currency_symbol'],
conv['frac_digits'], x), grouping=True)

'$1,234,567.80"

11.2 X=FHF7>TL—b

string €Y 2 —/LZiE, FRT, =¥ F2—FDHHICHRE T Z 2R 2 A 72 Template 27 7 AH3
A2TVET, TOZFRZMES 8, 2—FRT7 TV r—>a 2 BETHI LR LT TV r—>a v O
NERNARTAXTESLXDITHEDFT,

7Y 7L — FTRE $ AR Python #il 74 (RBFE 7 vy X—Ra7) 567425 L —ARNVEE 2
WET, FL—ZARALEDREADE {} THAZIE, TL—ARLEDHRAICAR—AZRHE T, EELTF RS
HZZENTEET, $$DXOICT 2L, $ HRR TRy —FTEET

>>> from string import Template

>>> t = Template('$ folk send $$10 to $cause.')

>>> t.substitute(village='Nottingham', cause='the ditch fund')
'Nottinghamfolk send $10 to the ditch fund.'

substitute() XY v FliE, L =X KRV KXICHY T 2EIFHFELF —V — FeIEUCKRWVWEAEIZ KeyError
EREBLET, X— AR —VBEDISRT7 IV —2a v DIFAE, 2—FBANT 27— XEFELRT
EBBHIEZDT, RELET—ZDBHZ2L T —RARNEEZZDEFIZLTCH T % safe_substitute() X
Yy RS THEY»S L kEA:
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>>> t = Template('Return the $item to $owner.')
>>> d = dict(item='unladen swallow')
>>> t.substitute(d)

Traceback (most recent call last):

KeyError: 'owner'
>>> t.safe_substitute(d)

'Return the unladen swallow to $owner.'

RYIDXFIET 7 40 MiE $ TITD. Template DY 77 FARIET I AETLHILNTEET, flx
FOERT SR B TR AEE T2 2—T 4 VT 4 ZFo Tkt LT, BEDOHMNRHEGD Y — 5
VAFEE, 77 ANVERE Vo L — AR KIZR— Y FEEEE#S LS, RDLSITRD T

>>> import time, os.path
>>> photofiles = ['img_1074.jpg', 'img_1076.jpg', 'img_ 1077.jpg']
>>> class BatchRename(Template) :

delimiter = '%'

>>> fmt = input('Enter rename style (/d-date /n-seqnum /f-format): ')

Enter rename style (Yd-date %n-seqnum %f-format): Ashley_Yn/f

>>> t = BatchRename(fmt)

>>> date = time.strftime('/d/bl%y"')

>>> for i, filename in enumerate(photofiles):
base, ext = os.path.splitext(filename)
newname = t.substitute(d=date, n=i, f=ext)

print (' = ' . format(filename, newname))

img_1074.jpg --> Ashley_O.jpg
img_1076.jpg —--> Ashley_1.jpg

img_1077.jpg —-—-> Ashley_2.jpg

FUTL—1rDBS—ODHRIZ. BRHIZEN 7 r—~y Fhrb0TursiuYy Z7ON5MTT, ZhC
b, XML 774V, 7L—7FAMDLUER—MH, HTML @ web L R—F HD 7> 7L — M2, [
Crarssady 2 bflEEOALZ N TEET,

11.3 N1 FUTF—2L 01— FDIRE

struct EY 2 —LTiE, BEAREZIDOANAL F VL a— FERERIET 2 pack() ® unpack() ¥\ - 72E#K
PRELTVE T, LUFOHITIE, zipfile TS 2 — L2 {#H T, ZIP 7 7 4 LDy XIF#HRE KA 27
BEERLTVET, "H' & "I" 2V Ry IR, 22N 2514 b 41 POFESEL BHERLT
WET, "<" X, Dy VB standard A4 X THH, NA bA—X =DV MZVT 4TV THBZ
R LTVET:
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import struct

with open('myfile.zip', 'rb') as f:
data = f.read()

start = 0

for i in range(3): # show the first 3 file headers
start += 14
fields = struct.unpack('<IITHH', datal[start:start+16])

crc32, comp_size, uncomp_size, filenamesize, extra_size = fields

start += 16

filename = data[start:start+filenamesizel
start += filenamesize

extra = data[start:start+extra_size]

print(filename, hex(crc32), comp_size, uncomp_size)

start += extra_size + comp_size # skip to the next header

11.4 IVFRLyTa 2T

ALy N (threading) ¥1d. MEFRRKERBRICRVERDO XX 7 20857 7=y 7 T3, ALy ¥
F. =Y DOANEZIMNIoD, BRTHNOXRZEHNPT LX5R 7TV r—>a OB ErEdET,
FU LSRRG LT, I/0 ZAlOA Ly FOFELEEHI L CTHEXEL VWS dDHHH £F,

FOa—FRTlE @KEDEY 2—)L threading TXA > DT 077 LR LB SBEHRTHDOX R
ZENESEOLNDZ XD T2HEERLTVETD:

import threading, zipfile

class AsyncZip(threading.Thread) :
def __init__(self, infile, outfile):
threading.Thread.__init__(self)
self.infile = infile

self.outfile = outfile

def run(self):
f = zipfile.ZipFile(self.outfile, 'w', zipfile.ZIP_DEFLATED)
f.write(self.infile)
f.close()
print ('Finished background zip of:', self.infile)

background = AsyncZip('mydata.txt', 'myarchive.zip')
(RDR=V1FiL)
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(RIDR=I D5 DR E)
background.start ()

print ('The main program continues to run in foreground.')

background. join() # Wait for the background task to finish

print('Main program waited until background was done.')

i

JAVFRALy 7TV r—2a v ffs ETRBBELVIER, 722V Y —22HATEAL v FHOHA
#% (coordination) TF, ZOMBEZMERT 279, threading EY 2 — L TIER v 74 X2 b, REEEL
LT E Vo BADRMTY I 7 4 TRBEHLTVE T,

I

O Ly —nNE3lhis—7. brob L&t LORMTHERERMEZI ST ernDDET, L
T2 o T, XA T TIX quene TV a2 — L Z2fo THOEBDRAL v RBLDY I ZXME2—DDXR
Ly RIZEDIAB, —DDV Y —AANDT7 7L RAETELZI—2DA Ly FICEFIEZIZIHPRVTL &
5, ALy FHEOBERHTEIC Queue A 7V 27 MRS &, REVEZICRD, AlFELEE D, EEME
BELUETS,

11.5 OJEE#&

logging €Y 2 — LT, BEL OKERZZRALFRNOD 20 Jiligs A7 2B L TWE T, &b
HHEZHENATIE, B Ay E—=I% 7 7 4 L% sys.stderr ITEBELET:

import logging

logging.debug('Debugging information')

logging.info('Informational message')
logging.warning('Warning:config file not found', 'server.conf')
logging.error('Error occurred')

logging.critical('Critical error -- shutting down')

TR MO ZAERL 5

WARNING:root:Warning:config file server.conf not found
ERROR:root:Error occurred

CRITICAL:root:Critical error -- shutting down

774 P T, info() & debug() IZ X2 HAEIHI S, HNIEEL S ISR EI N T T, EIRATRE
RIEEICIE, email, T—&RZ7 T4, Vv b, HITTP 3 —A"ANDOEEREDRD D FT, #Hizic74a &%
{ERL 3 % ¥ . DEBUG, INFO. WARNING, ERROR. CRITICAL ¥ \W\Wo7/2X vt —YDF 54 F VT 4I2&> TR
RAEEREERTZ N TEET,

058RS 27 2% Python 5 BEHERETZ I TEFIL, 77V —2ay2EB LR THAHIAR
RARXTEL XS, 2—YPREARERRE7 7 ANV K-> THRETLIILHTEET,
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11.6 55501

Python ZHEHNCXEV ZEHELET (IZLALDATY 27 VEISRA YV PAXTERL, AXN—20
Lo>ay TIERSREBRELE D), 77927 VINTAREBEOBRLBRABR T LIS TEEXEY
BEREhE T,

CDEIRT7TA—=FRELALDT TV r—>ayTOELEELE I, FIA TV =7 2220l
OB THAL TV REIZES L TBELVWEELH D 5, WERS, A7 7 MeBIT 27200 T
F T2 M T BEANBRBREEL Z2IZR>TLEVWE T, weakref TV 2 — L TlE, A7V =7
FADOSBREES STITEBMT 27200V — LERELTVWET, SR A 7927 PR EICR S ., 95
(weakref) 7— 7426 BEIFNCEREZ N, a—A Ny ZEED P TS E T, HSRZ2 M S IR R)EH
BN, B A PDRENVA T 27 FDF v v addHhET:

>>> import weakref, gc
>>> class A:
def __init__(self, value):
self.value = value
def __repr__(self):

return str(self.value)

>>> a = A(10) # create a reference

>>> d = weakref.WeakValueDictionary ()

>>> d['primary'] = a # does mot create a reference

>>> d['primary'] # fetch the object if it 4is still alive
10

>>> del a # remove the one reference

>>> gc.collect() # run garbage collection right away

0

>>> d['primary'] # entry was automatically removed

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
d['primary'] # entry was automatically removed
File "C:/python312/lib/weakref.py", line 46, in __getitem__
o = self.datalkey] ()

KeyError: 'primary'

11.7 Y X MEED Tz DY =)L

Z L DF—REX, HAAAY X MIEFS2HETHED 3, 213V R, RIASHAAAY 2+ 2Ii3E
INRTF—<VRALED ML= FAT7REFOL S REENPEICRIEDIDD FT,

array (Ft%l) €3 2 —Tid, array A 79 =7 b 2R LTV E S, A Y X MTRITOWETH, [FED
T—=RDAE%E XD 7 ML E T, UTOPNTRTOE. @H 1 EEH7D 16 N4 MES Python
Dint A 7Y =27 PDYRPTIRRL, 284 MESFSELANL FVER (XA Fa—F "H") OBEFITT:
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>>> from array import array

>>> a = array('H', [4000, 10, 700, 22222])
>>> sum(a)

26932

>>> a[1:3]

array('H', [10, 700])

collections £ 2 —/L T, deque A7V =7 PZRBEHELTVET, VA MIIHTWETE, 7—X0D
BINE Eo o OO HLAHEL, 20— A THHEICH 2EOBIIESRDET, 25 LA 7Y =2 MI
¥ 2 —RPAREDIRE SRR DTN TV R T

>>> from collections import deque

>>> d = deque(["taskl", "task2", "task3"])
>>> d.append("task4")

>>> print("Handling", d.popleft())
Handling taskl

unsearched = deque([starting_node])
def breadth_first_search(unsearched):
node = unsearched.popleft()
for m in gen_moves(node) :
if is_goal(m):
return m

unsearched . append (m)

Y2 PDROHYDREDANICH, EHES A TV ICEY — FEADY R N E2RIET 3-8 EHA -
bisect DL Y — L HEHEL TVE T

>>> import bisect

>>> scores = [(100, 'perl'), (200, 'tcl'), (400, 'lua'), (500, 'python')]
>>> bisect.insort(scores, (300, 'ruby'))

>>> scores

[(100, 'perl'), (200, 'tcl'), (300, 'ruby'), (400, 'lua'), (500, 'python')]

heapq EY 2 —/Ud, BHDV AT —TF2HET I -DDBMERMAL TVWET, -7 TR, HHEWV
fEzd Oy MU DRREEDNEREBEZNET, -3 BEVR M2V —-1+F252%<, hD
B2 bOBEREEDIBELY 78R T2X5K7 7Y r—> a Y CERTT:

>>> from heapq import heapify, heappop, heappush

>>> data = [1, 3, 5, 7, 9, 2, 4, 6, 8, 0]

>>> heapify(data) # rearrange the list into heap order

>>> heappush(data, -5) # add a new entry

>>> [heappop(data) for i in range(3)] # fetch the three smallest entries
(RDR=V1FiL)
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(RIDR=I D5 DR E)

[_5’ O: 1]

11.8 10 EZ&NEER

decimal EY 2 — LT, 10 EFH/NEKOEMTEEZ P R— b $5 Decimal 7—XEREE L TVE T, #
AIAAD 2 EEFB/NEDEETH B float ITHRT, TDZ A0 b bIFERZDIZ. LUITDGETY

o MB7 TV r—a vz MMoIEHR 10 EREDPHBERT SV r—ar,
o FEEE DHIE,
BRI E 72 3R _E o B HNCE D < EALSD D HFilfE,

AT DB EN T8 258

o I—VNRFHEOMREAUEREMERZHET 2L 507 TV r—2ar,

BIZIE, 70 £ b OB B 5% OMEZFAREL LS &2 L. 10 EOFB/NMUIEE 2 EDEEEI/N
BURETIES ERICH o TLEVE T, sEMRZMELAL TR PEMIILES T2, UIFD XS
WEWDIZo E BN E T

>>> from decimal import *

>>> round(Decimal('0.70') * Decimal('1.05'), 2)
Decimal('0.74")

>>> round(.70 * 1.05, 2)

0.73

L DHIT, Decimal Z2ffio /3 ETIX. REMOLuMRFEINTE D, AMET 2 HTOHELL & BENN
WHMETZ 4 MWL TWE 9, Decimal 3 FEIHE L FUGETIHREZITW, 2 EFE/NEA 10 /)
B 2 EHEICRBITERNW I LT Ko TREZ 2MEZ B L TWE T,

Decimal 27 7 RIIMHELEZRITE 270, 2 EFEF/NEGRETIX MIRHE D IR TE RV L S BRERD
FAHHPEET A FDEBTEET:

>>> Decimal('1.00') % Decimal('.10')
Decimal('0.00")

>>> 1.00 % 0.10

0.09999999999999995

>>> sum([Decimal('0.1')]*10) == Decimal('1.0'")
True

>>0.1+0.1+0.1+0.1+0.1+0.1+0.1+0.1+0.1+0.1==1.0

False

decimal EY 2 — L% {HS &, HELRIFITORBE THMEEZITAE T
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>>> getcontext() .prec = 36
>>> Decimal (1) / Decimal(7)
Decimal ('0.142857142857142857142857142857142857 ")
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%

TWELVE

%

Cim
e

BENyIr—o

3

12.1 XL ®IC

Python 7 7V 7 —> a VIZ X EES 4 TS5V DND Ry 5 —IRET a— L E2FHALET, £/7 7V
F—alPHAINTBEEZLEL LTWED, BEONN—a DA VX —T7 24 RARKELTWE =D
. A7 VDHEDN—a v 2R BLrI22dbdhET,

ZDEH, 1 D2DA4 YA b= N Python BETDT 7V r—3 a YOBERISHIET % Z L IEARA[EET
T BLT7 TV —2a ARDHEZEISa—lDNN—Vay 1.0 ZERLTWT, o777V r—2ar B
HELEY 2—1DON=Tay 20 ZERLTVIHE. 2 00ZRIFEELTVT, 1.0 &£ 20 DB LD
D= a YA VA=V LTOHIDT7T TV r—aryh#zsEA,

ZOMEOfEIRIT RIBRE 2152 22 TF, RAERE LI FHEDN—Y a ¥ D Python &EDO00DE
Ny r—I%EAT Python £ YA+ — LB T 274127 FUTT,

D7 TV —2 a ViZZhZhBIOREERIRE# S e A TEX T, KOHNCH > -BEROBEREE RT3
e, 77V 5= ay APERORBREZRH > TZEIWRIATIVDN=Ya >y 1.0 4 YA =L L,
77V —>ay BRAFEOROEBREICIA T VDN—2ay 2024 YA M—LTRIENTEET,
ZFLTT7 7V r—2ayBWRI4770VDNN=ary% 30 XEHTAHIE2ERTIEES. 77V 7 —
Yav AITHELERA,

12.2 {RABIRIZTDIERL

RABRBRIRE DR - EEICbN 2 EY 2 — L, venv X FHINF T, venv I&, a7 ¥ FA5EITEI N7z Python
DN—Y 3 ¥ (--version 7> a Y THERIND) A VA=V LET, flZiE, python3.12 Ta~w>¥
REFTT2L, N=Yar 312084 YA F—LINET,

RFEEREEEZ I, (REBEEZELS T AL VU ERD T, ZDT 4 L7 P DARREFEL T, venv ¥
A7V T r e LTEFTLET:

python -m venv tutorial-env

Z AU tutorial-env 7 4 L2 M UDRIFIUIIER LT, ZOHIZ Python 4 > &7V &, ZOfiEE# T %
Z7ANDA—2ZLY T T4 L7 Y EED £,

RIEESRD— RN T 4 L7 2 VDN .venv T3, ZOHAENE, BHEHIES 2V TRENTWE =D, T4
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L7 NUDEET 2HEHEZHAT 2402 TH, HEIE D FRA, £ —HOY =L THKR—- X
NTWVW3S .env WMBERERT7 7 ANCED2 7Ty adblhiiELE T,

FEBEZEo 6. ZR2GMLT 2 R0ENDHD 7,

Windows D&

‘tutorial—env\Scripts\activate ]

Unix % Mac OS D5H:

source tutorial-env/bin/activate J

(ZDRA 7Y 7 MX bash shell TEPNTWET, csh % fish ZFAL TV RHAE. RbhiHHATE 2
activate.csh ¥ activate.fish RZ U 23H D £7F, )

FREREZEET 2. 2D 7 ay 7 MCHHAFOREERENR RTINS X 51274 D, python ZFE{T
5 ZORMIRIED Python ZET32 X512 D £7:

$ source ~/envs/tutorial-env/bin/activate
(tutorial-env) $ python
Python 3.5.1 (default, May 6 2016, 10:59:36)

>>> import sys

>>> sys.path

['', '/usr/local/lib/python35.zip', ...,
'~/envs/tutorial-env/1ib/python3.5/site-packages']

>>>

FABERGE 2 S L3 2121E, & — I i

deactivate

EANLET,

12.3 pip ZFE> T N\NvT—C R

pip EMIZN 2 70 I LA TRy =V %A YA =)L, Ty T 7L —F, HIRTZZ B TEET,
7 7 4V T pip & Python Package Index 258y =Y % A4 YA M=V LET, 77U 2o T
Python Package Index #Bi% 32 Z 2 3 TEXF 3,

pip & Vinstall” | uninstall” | "freeze” ¥, W OhDHTavw Y RERK->TVWET, (pip DTELK K
F 2 X ¥ MJ installing-index 4 FEZZRL T XV, )

Ny F—IHBEELTED Ny F =Y DERHINREA VA P—LT 5 eNTEXT:

Cm
i
Sl
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(tutorial-env) $ python -m pip install novas
Collecting novas
Downloading novas-3.1.1.3.tar.gz (136kB)
Installing collected packages: novas
Running setup.py install for novas

Successfully installed novas-3.1.1.3

RO —VZDHYIT == N—Va VEERMIFIBZIL T, FEDNAN—Ta D r—I% 4 VA +—)L
TAHIEHTEET:

(tutorial-env) $ python -m pip install requests==2.6.0
Collecting requests==2.6.0

Using cached requests-2.6.0-py2.py3-none-any.whl
Installing collected packages: requests

Successfully installed requests-2.6.0

FLavy FEHEETLEEES, pip BERINZA—Ja UPBA YA —ILEARERRLTAS LE
‘Ao MON=Y a VFEERIETIUEZEDON-Ya %4 YA b=V LEFT L, python -m pip install
-—upgrade ZETTIUIZD v r =V R BFIRICEHLET:

(tutorial-env) $ python -m pip install --upgrade requests
Collecting requests
Installing collected packages: requests
Found existing installation: requests 2.6.0
Uninstalling requests-2.6.0:
Successfully uninstalled requests-2.6.0

Successfully installed requests-2.7.0

python -m pip uninstall 2~ FICHIFRS 2 ¢y —o %% 1 DLULEIEEL 7,

python -m pip show IFFEES Ny F—YDIFERERRLET

(tutorial-env) $ python -m pip show requests

Metadata-Version: 2.0

Name: requests

Version: 2.7.0

Summary: Python HTTP for Humans.

Home-page: http://python-requests.org

Author: Kenneth Reitz

Author-email: me@kennethreitz.com

License: Apache 2.0

Location: /Users/akuchling/envs/tutorial-env/lib/python3.4/site-packages

Requires:

12.3. pip BfEof/Ny r— B 131
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python -m pip list IXMRAEFRIFICA VA M= EINR2TOR = 2FRLET:

(tutorial-env) $ python -m pip list
novas (3.1.1.3)

numpy (1.9.2)

pip (7.0.3)

requests (2.7.0)

setuptools (16.0)

python -m pip freeze ¥4 Y X b — A& N7y 7 —Y—% %, python -m pip install 2SR T 2
T4—<vy FTERLET, —MIBEFL LT, 2OV R M% requirements.txt &\ 5 7 7 £ LIZRIF
LEJ:

(tutorial-env) $ python -m pip freeze > requirements.txt
(tutorial-env) $ cat requirements.txt

novas==3.1.1.3

numpy==1.9.2

requests==2.7.0

requirements.txt ZN—Ya VEHEI AT AIAIv MLT, 7V 5= aryo—H LTHAT ST
ENTEEY, 2—F—3BELZ Ny 7 —T% install -r TA YA P—ATEXT:

(tutorial-env) $ python -m pip install -r requirements.txt

Collecting novas==3.1.1.3 (from -r requirements.txt (line 1))
Collecting numpy==1.9.2 (from -r requirements.txt (line 2))
Collecting requests==2.7.0 (from -r requirements.txt (line 3))
Installing collected packages: novas, numpy, requests

Running setup.py install for novas

Successfully installed novas-3.1.1.3 numpy-1.9.2 requests-2.7.0

pip W7 EADA TS a v HH D 3, pip DIBRR F¥ 2 X ¥ M installing-index #ZM L TL 72X
W, Ny =Y BER L TZN% Python Package Index TR L72WHE, Python packaging user guide
ESIRLTLIEE W,
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https://packaging.python.org/en/latest/tutorials/packaging-projects/

%

THIRTEEN

SHhaz ?

ZDFa—bITNEHAZIE T, BZ5L Python 2> TAHEI L VIELIFETETHI Lo/ L
TL &I — HEMROMEZFERT 272512, Python ZHEAL TARZL Ro2 33 TY, ¥T. ZhTE
YITHEELESXVWDTLE DD ?

ZDFa2—bVU7UE Python D RFaXy5F—2arey hO—TT, £y FOHFOMD FFa x> 5—
TarEWL oML ET:

e library-index:

IO a7 EE o kD TEL LEHTY, 2D~ a7 38, B EH#ES 4 75V DEY 2 —
N DWTDFEEZY 77 L Y AT, {EHE[)7Z Python BLANE 7oK TAD Bila— FE2&EATYL
%9, Unix X —L ARy 7 2DFHAAA, HTTPIZX % F¥ 2 X > MRS, GLBOEMR, a~> FIo4
VA TY a r OEN. T REFERZ DM RADERAT DIDDET 2 —ADBHYET, 74
TIVV I 7 VLY A%BEo A28 T, MPRHTEZ0DAX=I %00l e B TEET,

o installing-index &, fi® Python 2 —¥IZ K o> TEPNZBIES 2 —LE2EYS5RoTA YA b—JL
TEEHALTVET,

o reference-index: Python OXEr £~ > 74 ZAZFH LLFHLTOVE T, HODIIRKETIT, §
FBOTEERAA R LTEHTT,

X 57 % Python BT 2V YV —2A:

e https://www.python.org: B 7% Python ® Web %4 +, 2—FSL FF 2 X b, Python B3 %
Web R=IADKRA VR —ZEATVET,

e https://docs.python.org: Python RF 2 X ¥ bADHERWT 7 A2 L 3,

o https://pypi.org: Python »$v 7 —24 7 v 7 2, L& Cheese Shop™ &\ 5 BT HIEIZNT
WE L7z, Zhud, 2—PEROX Y e — R T&2 Python €Y 2 — L DORF|TF, a—FDVY Y —
A LTb, TIWERT LI THOADBROF ST T,

« https://code.activestate.com/recipes/langs/python/: Python 27 v 7 7w ZiZa— Ffl, €Y a2 —
v, BEANRAZYV T VOEKRRaL 2> aryTF, EERZSDIZFAA DA Python Cookbook
(O'Reilly & Associates, ISBN 0-596-00797-3) IR XN TV E T,

*1 »Cheese Shop” 1& Monty Python D27 v FTF: BEIANF —XBICA-7FNRY, BARDEF—RI R ENL
clerk 238 - 7z,

133


https://www.python.org
https://docs.python.org
https://pypi.org
https://code.activestate.com/recipes/langs/python/

Python Tutorial, J1)—2X 3.12.9

e https://pyvideo.org X FRRLI—H IV —TORED S Python BHEOELTADY V7 2HEDHTW
3

e https://scipy.org: Scientific Python v = 7 MIEH| O EHREE - #BIEEY 2 —WITMA. #E
REL 77—V =, JRRIE Y Aon— BB, MEtAaREDZL Dy r =Y 2R LTV E T,

Python BIEOEMSPLHBEOMEICOWVWTIE, =2 —RFV—7 comp. lang.python T 20, F721
X =1 ¥ 7Y A b python-list@python.org IZHEBZZ B TEET, =2 —ATNL—TX—-Y 7Y XM
F=rvzAENET, LEDoT, FAREREIN X yE—JiF b5 A ANEENICEEAZINET, B
M (2EE). FIUVEREORRE, FiLVEY 2 - LORRLRET, 1 HIHEEORRAHD EFT, X—V >
Z VA MDT —HA 7 https:/ /mail.python.org/pipermail/ THIHFEET 3,

BAROENZ, 83 X< HZEM (FAQ & dMEINET) DYR 2T =y 7 LTS W, FAQ 3# DKL
Wh EFohsZ OEMIIEZTWET, HRLOFEINT ZMRBBCEITN TV E0E LAFTEA,

1D
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%

FOURTEEN

MEANRE L EEER

WL OPDNN—=Y 2 »D Python 4 ¥ &7V X Tid, Korn ¥ =% GNU Bash ¥ = JUIZH &1 3 85REIC
Too BUED ATATITN T 2 fREHRECBIREIEEZ P R— P L T0E T, ZOMBEIIMN A RIFEA XA L E
PAR=F LTS, GNU Readline 74 77V 2o THEINTVET, DI T7IVIIIHED F¥ 2
AYEHRBHY, ZITENEEDIETOSDIEHD FEA,

14.1 2 Jfh5E L BRERE

ZREEY 2 —NVHDOMTREA 27 2ORIFHIC BEIRICAMLEINET . €oT Tab F—13AH5%
FEREZ PO L, Python O X ORI, BAEO R — A NVER. BRUFHARREY 2 -1V B E2MBLET,
string.a DEH5 %2 Fy FTRYshK oV TE, HEO "' FTOXREZFHHEL, FRe LTELNL
A7V 27 F RN OHEEMERLE T, __getattr__() XYV v F&Fo=A 7Y 227 bHARCETH
TWVWAHE. __getattr__ ) 237 SV r—2a VERDA—RZETT20S LARVDOTHERLTLLE
W, 774 PORETIEDHRIzDL—F -7 1 L7 U D .python_history & WIS KHETD 7 7 £ NIZJBE
ZRFLE T, BEEREONGENRA X2 T YV 2Dy > a Y THROMHAT 2 B TEET,

14.2 WENT > 2—T ) 2ORE

This facility is an enormous step forward compared to earlier versions of the interpreter; however, some
wishes are left: It would be nice if the proper indentation were suggested on continuation lines (the parser
knows if an INDENT token is required next). The completion mechanism might use the interpreter’s symbol

table. A command to check (or even suggest) matching parentheses, quotes, etc., would also be useful.

XD BENTMEER A > 2 =T ) ZORFED—DIZ [Python BB H EF, DA Y R—TFV XiE Hacre T
ATHEONTVT, &T7HT. A7 27 MERPEENLBREH Lo iEZ R o TV E T, o7 7
Vr—2a iZhARTAXEINED, HAEhIedHDET, JloBNLS X F7 774 TEREL LTI
bpython 23% b £,
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%

FIFTEEN

FENRUER. £ DORIRE IR

FENRBIZ 2 Y E 2 — X —D = F Y = 7 1Z 2 L (binary) OB CRI KT, 2t 21E 10 EHK
DTECTIE 0.625 1& 6/10 + 2/100 + 5/1000 L WS {EZFH, 2 EH O TIX 0.101 X 1/2 + 0/4 +
1/8 W5 EzHibEd, ZD 2000 BIF o7 M UHEEZRS, ME—R22 513 1 DHD 10 ER DI
TEIPNTED, 2 20HE 2 EBODHTEINATNE VWS ZETT,

BRIZZ LT, LAY DN 2 EEDO DB L TIEREICRDT Z B TEEHA, ZOME, —IZ. A
F1U 72 10 EOFF/ NIREUL. 2 EIRDO R/ MR T blE ik, R ic<s VicidlES iz 3,

RONIFEL 10 25 HEZHREICHERTE XS, 7 1/3 2EATAEL x5, 78 1/3 & #E 10 D
LT, MFO LM T 22N TEET:

‘0.3

& BT IEREZR IR,

‘0.33

& HIZIEREZR IR,

‘0.333

b DIBRIEET T, MENTECEES L TEI S A, BRI L CHER 1/3 i3z %A, LrL. D
Lo DIERERIELUCIZ R > TWLTL & 9,

FkRIC, Bz 2 & LRBTHNTER S &b, 10 #D 0.1 13588z 2 £ LA/METIEICERBT 2
BTEEEA, HE 2 Tl 1/10 3FEBR/IEL (repeating fraction) &7 D £5

0.0001100110011001100110011001100110011001100110011. ..

EIHBEROMTIED S &, EPEZF2 Z 82D 5, BFEDRED AL Y2 —X T float M3, &b
ey P2RLMATRAID 53 By b 20T, 2 DEEL L L, @ MNETERENES, 1/10 DHE
. TE/NEUZ 3602879701896397 / 2 xx 55 LA D FF, ZAuUI. 1/10 ITEWTE A, EEICHE CMET
BEHDEEA.

ESRERENZHEDDIZ, 1IFL AL DT, LUK DEEHA, Python iZ< ¥ Vi hTw
2 _HERBUED 10 #/NITORMEE £RT 2 DT, BRI TV BEDITEO 10 E/NEOITLUET L 2 HE
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WZEENDNBTT, EFLALDYI YT, H L Python 25 2 EHTHEEX N 0.1 DELEEZ ZDF %
10 ETRRL TV, ZORRBIIRD IS -27-TL &I

>>> 0.1

0.1000000000000000055511151231257827021181583404541015625

IR BEALDAPRELEL 2 LD BZTEIHTY, DT, Python BAD/MEEZFRTH I L
T, HRZRNRTWHFIZE ED E T

>>> 1 / 10
0.1

FRSNTAERDIEREIC 1/10 TH S XS ICHAZLE LTH, EBRIIKBHSI N TV AEIIR DA KBITES
THENETH B VS ZERITREZATBNTLES WD,

BODPOHEL D 10 ERHOMEMS, AU 2 EFHHEOEMEZEAELTVWE T, Hl2iX 0.1 & 0.
10000000000000001 ¥ 0.1000000000000000055511151231257827021181583404541015625 X ¥ 1
3602879701896397 / 2 ** 55 [ZABlENFE T, MUELELZHEEGLTVWEDT, YD 10 #HOMED
eval (repr(x)) == x LWVWIHFEAZMALZLALEERL XS CERINTT,

HOD Python i3, B> 7 M¥ repr() L A4 YEEBUX 17 HTOFEREF Z+HF> 0.10000000000000001
D& S5 10 ERDOEZEATERLTWE L, Python 3.1 22513, IEXAYDIFET 0.1 DX LHED
WD 10 EBOEZERNE ST D L,

Z OEIEIZ 2 EROFE/NIUSIC o TR T BAR B DTY, ZHUE Python DANZTEH D ERAL, H
R7zDA—FONTTHDHYERA, N—FU =7 DF/NMNUHEZ Y R— P LTVWE2E2TOFETHL
FHEOMEZAOF 2 ZENTEET (W OPDFAETIRT 740D, HEWVIEDHTE— FZ2HEAT
b, ZOEE RR LRV D LNLERAN)

I X VHITD:EDI, XFF 7+ —~v bEFHALUTEMNEEGIR L2 10 #EER 2B N TE
x9:

>>> format(math.pi, '.12g') # give 12 significant digits
'3.14159265359"

>>> format(math.pi, '.2f') # give 2 digits after the point
'3.14"

>>> repr(math.pi)
'3.141592653589793"'

J

Ihp, EEOaAYEa—X—LEOHEO RR ZADTVEZTD, WHIISHRZL WS Ze 2@ L TBV
TLREE W,

b5 —DOOFEEMMALE T, flZIE. 0.1 2IEMEICIE 1/10 TRARVWEDIZ, 2z 3R LMES F/-1k
MEIZiZ 0.3 TIEH D FHA:
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>>> 0.1+ 0.1 +0.1==20.3

False

0.1 13ZALLE 1/10 13K 722 Z e TERWET, 0.3 %7 3/10 IZ—FHEWEL DT, round() BIEX
o CTEHERNCHD 2T R THEKRLDH D £EA:

>>> round (0.1, 1) + round(0.1, 1) + round(0.1, 1) == round(0.3, 1)

False

BEx BEX U EEREIODT) 5 2 23 TEEHAD, math.isclose() BN IEMEREZ LR DIT
RT3

>>> math.isclose(0.1 + 0.1 + 0.1, 0.3)

True

H 350X, round () BIECE M VITLUEEICHES 2 S TEFT:

>>> round(math.pi, ndigits=2) == round(22 / 7, ndigits=2)

True

DX 2 EBOREH/ MR OHEFEICIZZ OEEHANDH D 5, 10.1) OMEICOWTEELWEHE, (R
I5—1 27y ayTHVET, 2EROFE/NMUEROHMA YL, FEBICKCEBT 3 MESHIIOVWTOS
2D T VR, Examples of Floating Point Problems 2L T 723V, ZOMI H2EEZD &
D BB The Perils of Floating Point $ MR L TL 72 & W,

AN WS &, "ESGREZEZD D ERA, TITH, FE/NMNERD Z e BBEICER LN T ZZ W0 !
Python @ float BHEEIZBT 2 =5 —3FEF/NURLHEN— R T 2 72 0RITFD20W b DTH D, IFLAY
DX Y ETRE—2DEEDHZDEL 2¥*53 7D 1 TI, TDi \%biﬁt/u}:O)VF%“C/uJ\U\J:O)%O)“CT

P FEVNERTEEELE 10 EOERE TR FEVNIROEEZ /12T S b ik B ALOREDRE L%
J2ZeZ2MNZE EDTBNTLEZN,

BER T —ADPFET 52— T HEROFH/NEAEEOR A TR, BICEMKRREROMEZ HE L 10 #
HIBUCALD THRRT 2D 6, BEHNIIIRHED ORER 21825 Z8ITR B TL & 9o WVWTIE str() er
DTTH, DM RGIEZ Lzir U, formatstrings 125 % str.format() XV v RO 7+ —~< v MEk
EHBRRLTLIEE N,

EHEZ 10 EBERBELIMNEL 22 X 5255121, decimal £V 2 — L ZFHLTATLEE WV, TDE
Pa—NVEZRFT TV = a VREEEORENRDOLNDE T T r—a @ L, 10 EROFEY
EIELTWET,

B DIEMEZREHETIEL LT, fractions Y a —UVFHEICESCHAEZEELTVWET (1/3 D &5 R
ZIEMEICRT D TEET),

BT HBEFENUTHBEDA Y —2—% —7% 5, SciPy 7R Y =7 FAREL TW3 NumPy Sy 7 —I%
ZOMDEER N r =D RFANTABZRETT, <https://scipy.org> ZZRLTLZE W,
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Python & AHIC float DIEMRESDERL 745 — AZHIGT 27200V — L 2L TWE T, float.
as_integer_ratio() XY v FiZ float DEZHHEL LTRHL £ T

>>> x = 3.14159
>>> x.as_integer_ratio()
(3537115888337719, 1125899906842624)

ZDNEIIEER DT, JLOEEFERIIEICT 2B TEFT:

>>> x == 3537115888337719 / 1125899906842624

True

float.hex() XYV v Fi& float DfE% 16 EHTRHLE T, ZOED IV a2 —X—0FF o> T3 IEfERE
PRIETEF 3

>>> x.hex()
'0x1.921£f9f01b866ep+1"'

Z DIEffE: 16 EEEFREIZ D & D float HEIEMIIETLT 272015 2 e N TEF T

>>> x == float.fromhex('0x1.921f9f01b866ep+1"')

True

Z0D 16 EBERIUIEMEZOT, HZ (F7 v b7 4 — LA KREET) N—Y 3 YDHIZ S Python TS
DERD L7zb, D Z D7 =<y bEHKR—F LTI (Java 2 C99 ¥ LIEMICRDELD 3 2 DITH|
H55ZenTEXT,

ORIy —n e LT, GtlLHIZBII 2MEORZAZHEM LTS sun() MDD 3, ZHIFR
FHINEHR DOIDITHRIE 2N E T, ZAUTK D, BREDPRRNLERHMEICHEL S5 2 5 £ TERS L
BY. FRPEESNET:

>> 0.1 +0.1+0.1+0.1+0.1+0.1+0.1+0.1+0.1+0.1==1.0
False
>>> sum([0.1] * 10) == 1.0

True

The math.fsum() goes further and tracks all of the "lost digits” as values are added onto a running total
so that the result has only a single rounding. This is slower than sum() but will be more accurate in
uncommon cases where large magnitude inputs mostly cancel each other out leaving a final sum near

Zero:

>>> arr = [-0.10430216751806065, -266310978.67179024, 143401161448607 .16,
-143401161400469.7, 266262841.31058735, -0.003244936839808227]
>>> float(sum(map(Fraction, arr))) # Ezact summation with single rounding
8.042173697819788e-13
(RDR—T12HE L)
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(RIDR=I D5 DR E)
>>> math.fsum(arr) # Single rounding
8.042173697819788e-13
>>> sum(arr) # Multiple roundings in extended precision
8.042178034628478e-13
>>> total = 0.0
>>> for x in arr:

total += x # Multiple roundings in standard prectision

>>> total # Straight addition has no correct digits!
-0.0051575902860057365

15.1 RITS5—

COFETE, 70.17 OFNTOWTEFHHNCHAL, T X527 —R L TED XS5 2 TIUIE#ER D2 B
DTITA2PERLET, 2T 2 EERBEOFH/NMNUIBICOWT ORI LA H 2 D & LT
ZHEDF T,

KWL 7 — (Representation error) &, WL 20D (FEREITIXIZL AL D) 10 EO/NED 2 #HE (FHE 2)
DN LTRETERVE WIS HEFIHEKRLTOET, Z4ud Python (% W& Perl, C, C++, Java,
Fortran. B XU Z 0% <) 2385 D O IEfER 10 2 RRTERVWFELZHHTT,

BEZSRBEDTLES ? 1/10 13 2 EHED/ MITHEICRITE £ A, DR < L b 2000 FELKE. 1HETA
ToO~ > ViZ IEEE 754 2 ¥ OFE/ NIGRHEEZ W TE D, 1ZEITRTDF 5 v b 7+ — A TiE Python
DOFE/NIR % TEEE 754 binary64 ” f5#55 (double precision)” fEIZH G ) ¥ 3, IEEE 754 binary64
fEIX 53 ¥y bOMELRFOLD, HEMICANEZITE > 358, fRELRRD 0.1 ZRIEVEOTEICE
fal. J/2"*N OB L X5 8N L ET, Jidbxr5E 53 £y FOMEOEKTT,

‘1 /10 ~= I/ (2%+N)

ERDFET, JIFEEIC 53 By POREEER o TWVS (>= 2%x52 7208 < 24%53 ) T ZEWVWHTE, N ¥
L CHRaBE B 56 1272 D £3:

>>> 2%x52 <= 2%x%56 // 10 < 2%%53

True

FThbb, 561 JE2Hx58 53y NORBEDEFIHED N OHE—DETT, J DID X 2{HIZZDRE%
MDD TT:

>>> q, r = divmod(2**56, 10)

>>> r
(RDR=V1FiL)
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(RIDR=I D5 DR E)

6

RIRD 10 OFU DT, REOEREYID EFThddoicih x5, ¢

>>> g+1

7205759403792794

> T, IEEE 754 OfSKSEICHBIF 5 1/10 DELD 2 2 R OB

‘7205759403792794 / 2 x*x 56 }

DT afE 2 TH > THBENSSLET:

‘3602879701896397 / 2 *%x 55

I YD EIFF0T, ZOMBERICIE 1/10 EDHALASV I 2IEHLTLEE W, LEDE
TELESEE. M3 1/10 X b FhIhIS R T, YH5ICL 5 BER 1/10 TEHD EHA |

DF D, FHEMKIZ 1/10 2 " HET2” ZLIRLTHD £ A, st BEIHBETZ 2013, EELO X 5 72
BT H D, IEEE 754 OEREFE/NUTETRLONS D - 2 & SWVIERUILIMCZ D 9

>>> 0.1 * 2 **x 55
3602879701896397.0

ZDAENT 10¥*55 RENIIUR, 55 MO THERDEE RS Z e N TEFT:

>>> 3602879701896397 * 10 ** 55 // 2 ** 55
1000000000000000055511151231257827021181583404541015625

oh i B E OB O OB L T w 3 IE M OB OB E o2 10 # % fE
0.1000000000000000055511151231257827021181583404541015625 IZIFIEFFELWVWE WS Z & TT, %
CDEFE (HWwoN—=Y 3y Python 28%) TR, E2% 10 EEZFRT 2D TERL, HRE2ANET
17 fcho £3:

>>> format(0.1, '.17f")
'0.10000000000000001 "'

fractions Y 2 —/L ¥ decimal Y a—LZ{S5 ¢ ZNH DO EPEREICITZ 7

>>> from decimal import Decimal

>>> from fractions import Fraction

>>> Fraction.from_float(0.1)
Fraction(3602879701896397, 36028797018963968)

(RDR=V 18 <)
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>>> (0.1) .as_integer_ratio()

(3602879701896397, 36028797018963968)

>>> Decimal.from_float(0.1)
Decimal ('0.1000000000000000055511151231257827021181583404541015625")

>>> format(Decimal.from_float(0.1), '.17")
'0.10000000000000001"

(RIDR=I D5 DR E)

15.1. RFI>—
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%

SIXTEEN

983

16.1 XfZFEE—F
16.1.1 T5—0LIE

IT—DRETZL, A VR—TVRELT—RA v —IV AKXy 7 L —RERRLET, WFHE—FT
., 2SOy T rIRDET; 7 AARLEITLEERIE. ARy 7 L —REFIRLTE DL
HOMTRAT—RRATHRTLET (try XD except MIiTMIHX NI, ZZTWI T I —XEHih F
FhAo) —HOL T —IZMEMHCHBNTH D, ¥ ulHOR TRAT—XATHET LET; ZUINETO RS
RHZFEOXABYVARARDHBECHEAINET, 25— X vt —YREeTEELS —HhHicEEAThEd,; &
AU LT, BEIEFET L a5 I NRIIEEH IcE S AENE T,

E D IAAE (interrupt character. X Control-C 2 Delete) X —RELIWFIZX TR Y 7 ML TX
47T, ANBWMOEEINT—RXTu Yy T PR ES, ' ax >y FOFTHCEIDRAAXLTFE XA T
3 % ¥ KeyboardInterrupt fISNSEHENE T, ZDFIHI try X TUHETE E T,

16.1.2 =24FaT4E% Python X7 U7+

BSD A® Unix ¥ X275 A Tid, Python 227V 7 MES =227 Y P DX S ICEEFETAREICTERT, 2
NEATIE. LUROAT

#!/usr/bin/env python3

(ZZTRAYERTYEZPL—HD PATH LIZHZERELTVWET) 2R 7Y S FOEHICEEZ, X7 Y 7
P77 ANVCEITAREE - FERELE T #! B 7 7 A LVORYIO 2 LFETHRINERD FHA, TTv
F7x— 22K o TE ZORMDIT2 T 58T FH Windows JEE ('\r\n') Tid7 <, Unix JEX
("\n") TRIFIBRLEBNIEDBHD FF, Ny P2 EREEY FXFE, T4b5 '#' &, Python Tlxa
XY EEERDZDIMMbN TS Z L IERLTLEE W,

chmod <Y FEMZIE, X7V TS MIFITE— FRFETHREZE5Z 2 2 eNTEET,

$ chmod +x myscript.py

Windows Ti&, 7 EITE—F" O X5 BBEREH D £¥ A, Python DA VX b —F—I1ZHEWIC .py 7 7

*1 GNU Readline v 7 —J I T 2BEOBNTH TN e 2HH £T,
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A V% python.exe IZFHENIT 2 DT, Python 77 A VEXTAZ Yy 752 ZNEAZ Y e LTE
TLES, .pyw #EiR T3 (BRIE: pythonw.exe I2) BlEfIF S, @HEa Y Y- Y 4 ¥ FUZHIHl L TE
TLE T,

16.1.3 WEEE— FRAOEIRERTI 71/

Python ZXIFEANIMES & Z12iE, 4 27V XEENT 2 BICEITIN A 500N Ra~ Y 33D S
YRR NI B ET, TNEITIITIE. PYTHONSTARTUP ¥ FEEN 3 ERELHEZ. 4 &2 7)) X
FHCETEIN2 A Y R A7 7 A VAICREL T, ZOHAEE Unix > =10 .profile Il TV
%9,

D77 AMINEEEYy Y a v ERTRANEINE T, Python 5a~>Y FERZ VS bpbiiiAai LT
W3 ER, /dev/tty A~y FOANTLE LTHRRNICIEE SN TV (Zo%LaMENty > a o X
SIKHIEL ¥ 9) HDIFTIFRWVL HEKE IO 7 7 A MEFAH I ERA, 77 A AVND I~y Fid, MEEH
ax Y RHARTSINSHATEM & [ CAATEHNTIEITENE T, 20k, 77 A VATERSIATWED
import NEA T2 MEI. FOEENFE LYy a VHTHS Z N TEET, £/ ZD7 7 A LAT
sys.psl ® sys.ps2 ZZHEL T, YRV M 2LHETLHILHTEXT,

SLBEDT A L7 PUDLEBIMTARAXR—7 vy T 7 7 AV EHAHLZVWDIRS, 78— NLDRXX—
7777 ANDHIZ if os.path.isfile('.pythonrc.py'): exec(open('.pythonrc.py').read())
DESRTOTFTL2ELIEBTEET, A7V T MRTRX= T v T 7 7 A V2 fncnoizs, MR
DEIICLTRZ Y I M THRINCEIT LR TIIRD $H]A:

import os
filename = os.environ.get ('PYTHONSTARTUP')
if filename and os.path.isfile(filename):
with open(filename) as fobj:
startup_file = fobj.read()

exec(startup_file)

16.1.4 hXA2IAXHEa—-I)

Python (&2 —%—2% Python 2 H AR~ A X§ 570D 2DD7 v 7, sitecustomize ¥ usercustomize %
FBELTVEST, TR EDISKEMEL TV A2 5121E. £31E2—% —D site-packages 74 L7 b
Y DEFHTE RO 208N H D £3, Python ZREEL TRDa— FEFEFFTLTL X

>>> import site
>>> site.getusersitepackages()

'/home/user/.local/lib/python3.x/site-packages'

usercustomize.py ZZ D7 4 L7 FVIZ/ERL T, ZZTRD VI ZITRTEL LD TEET, 2
D77 AMIBEA ¥V R— b REINCT S -s AT a v EFEDORVED, £TD Python OEEIRHIIHESTE
nEs,

sitecustomize €Y 2 — VSR U LS WCEEL X T, —RNICa s a—X—DEHEIZL T, -~
LD site-packages 7 4 L7 b VIT/ERR X 41, usercustomize & D24 ¥ R— b I FET, 5L site €
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Va— D FFaX Y bEBRLUTIIZE N,

71D

16.1. MFTEE—F 147






149

8%

>>>

The default Python prompt of the interactive shell. Often seen for code examples which can be

executed interactively in the interpreter.

/N

DHLDPEZONET:

e The default Python prompt of the interactive shell when entering the code for an indented
code block, when within a pair of matching left and right delimiters (parentheses, square
brackets, curly braces or triple quotes), or after specifying a decorator.

o HHAAADER Ellipsis

2to3

A tool that tries to convert Python 2.x code to Python 3.x code by handling most of the

incompatibilities which can be detected by parsing the source and traversing the parse tree.

2to3 is available in the standard library as 1ib2to3; a standalone entry point is provided as

Tools/scripts/2to3. See 2to3-reference.

abstract base class

(HIREE S 5 R) HIREE Y 7 21 duck-typing Zf5EF 5 S DT, hasattr() REDHDT 7 =
I TEMNBHFTH o 72 D Wb izii 2 (1213 magic methods DEHE) HEICA Y X —7 2 — A% ER
THHEZRMEL £, ABC 1K (virtual) 727 S RZEALE T, ZHIFE T 7206/ kK L
FHAN, ZNTH isinstance() X issubclass() IKFRMINFET; abc EP a2 —1D KF 2 X
Y FEZLUTLEZE W, Python 123, £ OflAIAA ABC RRIME A TWE T, ORI,
(collections.abc EY 2 —)LT) 7— X HMi&E, (numbers €3 2 —/LT) #. (io €Y 2—/LT) X}
U —2A, (importlib.abc EY¥ a2 —T) A Y K- 774 Y E/FET—K—T7F, abc EZ 2 —)L%
FIHLTHBED ABC Z/ERTZ %7,

annotation
(77 7—=2ay) BB 77 R BEDNRTX—-22RDEIEGFRT 2 7L TT, BlickD
type hint £ L THEDONTWET,

O—ANEBDOT ) F— a VIZETRICE 7 72 ATEZIEAN, 20— AEH, 75 ek B
Bo7/7—yayidtEhzhEe®da—, 75 R, BD __annotations__ RFFEMICHREFEINT
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WEY,

FEBRE DRBADI D 2 variable annotation, function annotation, PEP 484, PEP 526 &L T 72
WV, . 7/ T7=2avEMATEIRANTTS 77 4 A LT annotations-howto S L TK
7EE W,

5|% (argument)
(F25180) BIRCZ PO TRRIC, BAE (F/1d AV Y F) ICETHETY, ERE2EEH D $3

o F—TU— 5% BEEMECH L OBICEIBORNIHEB T2 D02 b D (fl: name=) R, *x ITHil}
J2EEOHFDEE L THEINZEE. FlZE. KD complex() OMUIHLTIX, 3 & 5 % —

7 — 58T
complex(real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

o IBSIE: ¥—7U— FEIELIANDFIEL MEFIBUXSIEY X b DETICEL 22 TE, /2 %12
Wit 7z iterable DEFEL LTETIENTEET, MIZIE ROFITIE 3 & 5 XMWAHEAESIE
T

complex (3, 5)
complex(*(3, 5))

FHIRFBIBDOEBIC B THEIT E D —AAVZRICHID I TohE g, D HTZTSHANTON
Tid calls ZBRLTLEE VN, YV Xy Z7RRZBVTEFFERTLDICHL0 M5 Z el
RET, FHBiEhfEIe - VZERICE DL THNET,

RE1% . FAQ D FEEIEEARGIBDENMIMTTH? . PEP 362 2SR L TL W,

asynchronous context manager
(EEHa > 77X A b~ —Y v) __aenter__() & __aexit__() XY v FEEFET S I LT async
with XNOREZEM T 2470227 T, PEP 492 TEAXNLE L7,

asynchronous generator
(FERIY = % L — &) asynchronous generator iterator iR 3B TY . async def TEFEI Nz
N—F VBB TV E A, yield ReHORTRLD £, yield R async for /— 7T
TEZHOMIZERT 2DIMHHINE T,

BEHFIBIEFEHY = 2 L — 2B L 95, XRICK > TE RS zRL—R21TL—% 25T
GEhd 0 £, BREINTERIHS 2 THRWES, FBRLD 7012 R B2 EA L £ 9,

FEFMY = 2 L — XU, async for XX async with X2 THL avait RdDH 222D
D i?o

asynchronous generator iterator
(GERIY = 2L —& 4 7L — &) asynchronous generator B THERENZ LTS 27 M TT,

ZAUX asynchronous iterator T, __anext__() XY v K& THIXN 3 & awaitable 7Y = 7
FEIRLET, 20D awaitable A 7Y =27 MI, KD yield RETIEFAY = 1 L — XEBMDOAREKE
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FATLET.

Each yield temporarily suspends processing, remembering the execution state (including local
variables and pending try-statements). When the asynchronous generator iterator effectively re-
sumes with another awaitable returned by __anext__(), it picks up where it left off. See PEP
492 and PEP 525.

asynchronous iterable
(GEFIBAA 7 Z 7)) async for XOHPTHHTES2A 7227 M TT, BHD __aiter__() XV v
B2 & asynchronous iterator R ERIFIUIZ D $¥ A, PEP 492 TEAINE L7,

asynchronous iterator
GERAA 7L — &) __aiter__() & __anext__ () XY v FR2EELLATI=2I +T
3, __anext__ (O & awaitable & 7Y =27 bPERIRIFNIERD £8 A, async for 1
StopAsyncIteration 4t Z X T 2 £ T, EFRMAA T L —XD __anext__ () XV v KR
3 awaitable Zf#R L 5, PEP 492 TEAXNZF L/,

(Bt) A 7> =7 MCEEMITHN. Fy FRERIC KX - THATTEESHREINSETT, HlE
Tz b o EN 0 B oTWBEE, ZOEMNE 0.0 TSHREINE T,

F 7Y =7 MZIE, identifiers TEZREIN I T TREBRVWHBTOBELEE5ZX 2 2N TEET, 2k
ZIL setattr() 2V, A7V 27 M ZNEFAILTVWAGEEIITAE T, ZOL3BEMIEF Y
FREARTE 77 ERATET, RODIC getattr() 2o TWEZLENDH D 3,

awaitable
(FFH&PTRE) await N CHAT 2 2 AR Z AT I = 7 M TF, coroutine H __await__() XV v
RBHAEATI 27 FTT, PEP 492 2L TL 72X W,

BDFL EXA
AR Z KR EMIE (Benevolent Dictator For Life) OIS T 3, Python OfE#E. Guido van Rossum @
ZeTY,

binary file
(NAF VT 740 bytes-like 7TV TV b OFARAALBLIOEZRALNTES J7MILF T
Ik TS, "AFVT77AN0DHNE, N4 FVE=F ('rb', 'wb' or 'rb+') THINIZT 7 1 L,
sys.stdin.buffer. sys.stdout.buffer, io.BytesIO % gzip.GzipFile. DA Y AKX Y AT,

Str A7V 2 POBABEINTELZ 77 AN0FTY 27 MTOWTIR, text file BB TLZE W,

borrowed reference In
Python’s C API, a borrowed reference is a reference to an object, where the code using the object
does not own the reference. It becomes a dangling pointer if the object is destroyed. For example,

a garbage collection can remove the last strong reference to the object and so destroy it.

Calling Py_INCREF() on the borrowed reference is recommended to convert it to a strong refer-
ence in-place, except when the object cannot be destroyed before the last usage of the borrowed

reference. The Py_NewRef () function can be used to create a new strong reference.
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bytes-like object

bytecode

callable

callback

32

bufferobjects 4R —hLTWT, C SFBOEKT EHilLit Ny 7 7 —ZREAGER LT TV 2 7 b,
bytes, bytearray, array.array . %< O—fk{J7% memoryview # 7Y =7 FBTHICEHD X
T, bytes-like 7Y =7 MI, T—XEHM. A FV T 7 ANANDIRE, Vv FNEREHLULEER
LN F Y F=REFERTZ0S0ARIBECHHT 2 TEET,

ROPDRIETIEINAFT VT —REZLET2RUENDHD ET, ZOREDONFa XY FTIELL 7
HE ZATRER bytes-like £ 7Y =27 b IKERLTOWES, EHARERAY 77 —F 7Y =7 M,
bytearray ¢ bytearray @ memoryview REDEZENF T, T/, MOEOPOBRIETIINELRA
T2 FVHNDOAAL F Y TF—& (7 HAHLEHD bytes-like A 7Y =7 b)) ZRELE T, U
bytes ¥ bytes @ memoryview A 7P =7 MEENE T,

("4 Fa—F) Python ®Y =23 — Rl Python 7023 4®D CPython £ ¥ &% 7)) X DNERFEH
THLIANA Fa—FAeary 3 LENEd, N1 ba—Fi& .pyc 774 MZF vy adh, AL
77 ANADZEHICFEITINZ L ZR LD ERICRDET (Y—RA—=FhrHNf Fa— FAOHED
AVRAVIERENET), 20 " HHEEFEE (intermediate language)” 1&. & & D NA b a— R
IS AR TS 2 RAEYS Y TEET 2 WA %Y, HELRERL LT, N ba—FidER
% Python (R~ > VB THEIfET 2 Z £, Python V) —XMTRETH 2 Z L3RI T0E
Ao

N Pa—FomES—Elddis EV2a—L ZHHET,

A
callable is an object that can be called, possibly with a set of arguments (see argument), with the

following syntax:

callable(argumentl, argument2, argumentN)

A function, and by extension a method, is a callable. An instance of a class that implements the

__call__() method is also a callable.

(TN y 7) RO B BEEETIIT A DI LTS 2 B

(ZIR) =P —ERA T2 7 " EMERT 27007 T L=+ TT, 7 7AERIEE, 20T 7
ADA YRR A LDBERTHAY v FOEREZEALE T,

class variable

(27 2AER) 77 A RICERSIN, 2T ALNLT (DFD, Z5ADA VY RARX YA ETERLIR) &
FXNZZe2HME LTWAREHTT,

complex number

(BEH) L<HLNTOAEBREZIIRLZH DT, TRTOKIIFERH L EHoM e LTRINET,
RSB (-1 OFHR) CFEBEHIT 20T, —ICBETIE 1 eFEhN, T¥TIE ) e
HIEd, Python I3EFBHITHAAATHIEL, BEDOKILZWM> TVWET, BHEIREIC j 20
THEEFET, HZIX3+1j TF, math Y 2 —VOEEBIREFIH T 21213, cmath 2#FWE T, &
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FROFEHIE» ) BELRBFEOKETS, HDEEZERCZITUL, ZIFHEVRIEHRLTLEST
LWVWTL &9,

context manager
An object which controls the environment seen in a with statement by defining __enter__() and
__exit__() methods. See PEP 343.

context variable A
variable which can have different values depending on its context. This is similar to Thread-Local
Storage in which each execution thread may have a different value for a variable. However, with
context variables, there may be several contexts in one execution thread and the main usage for

context variables is to keep track of variables in concurrent asynchronous tasks. See contextvars.

contiguous
(B, 8ft) Ny 7 7 DRI C8Bft F£721% Fortran #Bf: THREAIIC, TONy 7 7 EEKE LT
WBEAREET, LuXe Ay 7 711 C L%"’C“Zﬁ D Fortran ##HTF, —XKILOEHITIE. ZDE
REIVLTAEY FCHHES 2 X5 CEES N, BFEXIEa2rOME DI TOIHF TS ET, 2X
TLOD C-H#i Rl TId, XEV 7 F L RAMICEZR 2K 5 BRCIZRR DI A FDRANTED B DITH L.
Fortran @i R CIEEA OB A FORRINCE 2 £ 5,

JL—F>
(AN—F ) AN F Y EF TA—F YDk D RIBIRT T, F 7 F 3T ALK
PHAD. BlORD s ismdh S ET, aL—F L idZ Ok BHMis»r S A5, 2, BT
B5ZEMTEET, IV —F I3 async def XTEETEFT, PEP 492 2ZHL T ZE W0,

coroutine function
(aAN—F VB coroutine A7 =7 b EIRTEAKTT, 2/ —F VBEEIT async def X THEE
., await, async for. BXU async with ¥F—TV—F2EFOZ L BHKRET, Zhdid PEP 492
THAZINFE L,

CPython
python.org THEHA ENTWS, Python B2 7 I V7 FiEDIEHERNRFEETT, "CPython” £\ 5
HEEE, Z0F%E% Jython % IronPython &\ o 7 FE%E v XilF 2 RENE 255 FH I
9,

decorator

(FTav—x) HloBEKZIRTEET, @Y, ewrapper M CHIBZEH i L CGHEHAINE T, 7aL—
2 ORI 72 M AHRFNZ. classmethod() ¥ staticmethod() TI,

FAL—RDIREZI VR VAT ah—TF, XD 2 ODOEBERIIERICHEL DT

def f(arg):

f = staticmethod(f)

@staticmethod
def f(arg):

(RDR—DIHE<)
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(FiDR— 25 D %)

FUHEED 2 ZRACBHFELETH, HDEDEDLNEFLA, 7AL—RIZOWTH LI BBER B
FEIZIRER ODRFa XY FE2BRLTIEE N,

descriptor

Any object which defines the methods __get__() set__(), or __delete__(). When a class

attribute is a descriptor, its special binding behavior is triggered upon attribute lookup. Normally,
using a.b to get, set or delete an attribute looks up the object named b in the class dictionary for
a, but if b is a descriptor, the respective descriptor method gets called. Understanding descriptors
is a key to a deep understanding of Python because they are the basis for many features including

functions, methods, properties, class methods, static methods, and reference to super classes.

FRZVTFEDRAY v FIZBE L TOFEMIZE. descriptors % Descriptor How To Guide 2SR L TL 72
WY,

dictionary
An associative array, where arbitrary keys are mapped to values. The keys can be any object

with __hash__() and __eq__() methods. Called a hash in Perl.

dictionary comprehension
(FFENTIKELD) iterable NORTH 2 WE—HBOERZ MM L T, ZOMRP SR 2FELIR T 3 >3
7 M3 EETT, results = {n: n ** 2 for n in range(10)} &35 &, F—n Zflin *x 2
WS B EEE 2 AR L £ 9, comprehensions 2B L TL X W,

dictionary view
(fFEY 2 —) dict.keys(). dict.values(). dict.items() 2NRTA T =7 b TT, HEHEDIHEHE
DEZE 2 — 2R L $ 9, bbb, HENLEEINLZ b a—RBZhEKMLEF, HELa—
ZERHINCSERIR Y A MCF 3121F 1list (dictview) AL TL 2 XV, dict-views 2L T
7ZE W,

docstring A
string literal which appears as the first expression in a class, function or module. While ignored
when the suite is executed, it is recognized by the compiler and put into the __doc__ attribute of
the enclosing class, function or module. Since it is available via introspection, it is the canonical

place for documentation of the object.

duck-typing %)
2TV MHPELVA VR =T 2= R%FfoTWADERETZDICATI 27 FORE RN
Ry IIVIRARANTT, Kbz, BHUZA T 27 DX Y v RRBEMELFHINZ Db D
LES, (ZEALDESICHRZT, TEAD IS TEIHE, 2RI TEATH2,1) A VR —Tx2—2R
EREDERTZLT. EFRFVPA v ana— R, RVE—7 4 v 7 RREBE2H L CRIER
MEXEET, Xv 7 RXALEY20E type() % isinstance() KX BHIEEBITE T, (2L, Kv
IRAVY Tk MREEV SR THETA2IdTEET, ) Tofb b, MAIMIC hasattr O
ER EAFP 7ur o2 7%2MALET,
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EAFP
MRl Z L 2 X DEFLZF 5 /DA% (easier to ask for forgiveness than permission, ¥— 7 4 — Dk
AN OWETF, Z@ Python TIAL fbhTwda—74 Y F7AXAALTIE, BEFENEF R
WDFIET 2 HDEMREL. ZDRED > TORGEIHINEMIEL £F. ZORTFRIET
=T 4 YT ARXANMITIE, try XB LU except XD TADZDPRE TS, ZDT77=v 7
F. COLIRBHETEILIMMONTWS LBYL AXA L MIBIZSDTT,

expression

(R) AIroEriHiizhsd, —FrFH DML (a piece of syntax) TF, Wz 22, XV 7
Fov, 4 BT 7R, HEFPEEMUCH LAY, HERTROEROEAERELRTT, thoZ<

Sif L EWV, Python TREFHEOETOMMERENK L VI DI TIEHD FHA, while DX 51,
ReLTHERA R X dHDFT, RABATIEIRLIXTT,

extension module
(FEREY 2—1) C R C++ THIPNZEY 2—L T, Python ® C API %F|f L T Python 27
RP1—Y—a—FKePhebLET,

f-string
YU TF DRI W SCFEAN Y T I MR PEestring” 2RI, 2T T 4 —~ v MEAXTFAY
F I OEMEEOEM TS, PEP 498 3B LTLF X\,

file object
An object exposing a file-oriented API (with methods such as read() or write()) to an
underlying resource. Depending on the way it was created, a file object can mediate access to
a real on-disk file or to another type of storage or communication device (for example standard
input/output, in-memory buffers, sockets, pipes, etc.). File objects are also called file-like objects

or streams.

T7ANF T2 MFERCE SHEEIDEI T A0 N1FU—=T71)L. Ny T77&0/= NA
F)=T7A4)l, LT TFALT 7ML TT, A VR =724 AF i0o EY 22—V TEHEINTWL
ET, 77 ANATI 27 b EEIIEERNRAEL open() BIEEMES Z ¥ T,

file-like object
file object ¥ [AFETT,

filesystem encoding and error handler
Encoding and error handler used by Python to decode bytes from the operating system and

encode Unicode to the operating system.

T77ANY AT ADTYA=T 4 Y7 TR TRTH 128 N PUTRERRZTa—-FEhz Zed
RAEX N TEBRD ER A, 77 AV RTLADIY A =T 4 ¥ 7T IHBRIES NI o 156
%, API B%4?% UnicodeError ZiEM T2 03B D £75,

The sys.getfilesystemencoding() and sys.getfilesystemencodeerrors() functions can be

used to get the filesystem encoding and error handler.

The filesystem encoding and error handler are configured at Python startup by the

PyConfig_Read() function: see filesystem_encoding and filesystem_errors members of
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PyConfig.
See also the locale encoding.

finder
(774 R) A VR=PEINTVDEI 2 —VD loader DERZFITT 24722 bTT,

There are two types of finder: meta path finders for use with sys.meta_path, and path entry

finders for use with sys.path_hooks.
See finders-and-loaders and importlib for much more detail.

floor division
(T D #BTHRE) —FE VB DIE T2 8ANRE. U BTHREEE AT // T3, flzIR 11
/] 40F 227D, TR NSRRI NIEBOEDORAETIX 2.75 AV RoTE 3, (-11) // 4
X -2.75 2 INEWAIC D D GRIFE: ADERARADOADEITI) DT -3 12485 IFERELTK
72ZW, PEP 238 #ZRL T ZX W,

3k
(BE%) PR LENCEZ RS —E oD Z T3, BRICIZ 0 U ko 318 23 2 e hHkRET,
FEDEITRHI T Bz RS2 Z e ik E 5, R5IE. XYV v F. function ZBL T X,

function annotation
(B 7 /77— aYy) DT X—=ZRIRDED annotation TT,

BT 77— ayid, @HIZEEYF oDifbRET: AR ZoOBEZ 2 2D int BD5|
Brelis e fffE ., £7 int MORDEEZFO LHfFE ATV T,

def sum_two_numbers(a: int, b: int) -> int:

return a + b

BT /) 77— a v OXER function O TSI TVWE T,

KEBEDFAD B % variable annotation, PEP 484, #ZML T XV, /2, 7/ 57— a v &F|
32279275 4 A% LT annotations-howto 3 SR L TL 72X W,

future
from __future__ import <feature> ¥\ 3 future X i, 2 ¥ 84 F —IZFKD Python V VU —X
TIEEY R BYPEREEH L CHREDE Y 2a— A1 2a A VT2 X5ERLET, __future__
EY 2—ILTIE, feature DED S 3EZ FF a2 XY MELTWES, TOEI2—L%EAVKR—F L,
ZOERETNT 23 2 2T, FSEELRUICSEISBMENZZDIZWVone, WOF 7 4L MZkbh
(2720378 0720) ZRZ Z e TEE T

>>> import __future__
>>> __future__.division

_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection
(IR=yavrryay) ZRLBEEDNS 2 DRV EY T 20U TS, Python X, S
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vy b, EERSEEMRE UBET 2ERIN—YalL 7 X 2o ThHR—YaL sy ar2iT0g
To HR=VaAL I RF gc BV 2 %flio THRIFTE X3,

Jrxl—%&
(¥ =1L —2&) generator iterator ZiR TR T T, BE ORI TNE D, yield XEFORT
B D %9, yield R, for ' —FTHHATELD, next() BITHEZ 1 DFOWMOHLADTE
5, HOWM P 24K T 2 DIHHEINET,

BHEEY AV —FBEBZRHRLET. Rk T P RL—RATL—F 2T HELHD X
T BRISNLEE®RPHS L TRVWEGE, AL DI B2 AL 5,

generator iterator

(Yzrx =&AL TVL—25) generator BIETHERZINZ A TV =7 M TT,

Each yield temporarily suspends processing, remembering the execution state (including local
variables and pending try-statements). When the generator iterator resumes, it picks up where it

left off (in contrast to functions which start fresh on every invocation).

generator expression
An expression that returns an iterator. It looks like a normal expression followed by a for clause
defining a loop variable, range, and an optional if clause. The combined expression generates

values for an enclosing function:

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81

285

generic function
(=3 V vy 7B Rz 2800 LECREZ T 2 B> SRS 2 BT, MO LY
DFEREZHNDEPET 4 ANy FTAITVXLCEDPESNET,

single dispatch, functools.singledispatch() 7L —X, PEP 443 ZZML T 12X W,

generic type A
type that can be parameterized; typically a container class such as 1ist or dict. Used for type

hints and annotations.
For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.

GIL
global interpreter lock B LT IZ&E W,

global interpreter lock
(Za—nnAfrx7FY)xay 7)) CPython 4 ¥ X7V ZPFHALTWS, —EIZ Python @ /N1
FO—F 273 2ALy RIZ—273TH2 2 RAET2HAMATT, ZHUTED (dict &Y
DEBERMAAATEEL) 7Y 27 N EFADFEKET 71 2120 U THRBRIICLRITR 5 DT,
CPython OEENS Y INICRDET, A VX TVXERERY 75528 T, wLF Tty
SYDPELZMHULD AR M eHEHZIC, A X T) XEMBICTALF ALy METE2 X512k
9,
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7272 L. BHED 20D WL O DILERE Y 2 —Uid, iR Y & 23R R Y OFFHE OB WLE
3 5e EIZGIL ZERT 2 KO WCHREFENTVET, E£io. [/O WiHE T 258 GIL 135 IR
ShET,

Past efforts to create a "free-threaded” interpreter (one which locks shared data at a much finer
granularity) have not been successful because performance suffered in the common single-processor
case. It is believed that overcoming this performance issue would make the implementation much

more complicated and therefore costlier to maintain.

hash-based pyc

hashable

IDLE

(Ny ¥ axR—=X pyc 7 7 AN) ESEERHRIT 272012, WET B Y =R 7 7 4 VOREEHRZIT
RNy Y2 BEHEHT 2L ba—FDF vy v a7 74T, pycinvalidation ZZHE L TK
72E W,

An object is hashable if it has a hash value which never changes during its lifetime (it needs a
__hash__() method), and can be compared to other objects (it needs an __eq__() method).

Hashable objects which compare equal must have the same hash value.

Ny Y AA[RERF T 27 NAFEDF —REEDA A LTHZE T, HERPELGDT— &S
WEHERTAY ¥ 2 fliZ2FH > TWE 15T,

Python DA 2 2 =X TNVRMHABIALF TS 27 NI IZLAERNY P 2R[RETT, (VR MREHEFED
E97R) 32X ITNRAYTFENY T2 RARETT, (XTI N% frozenset DX S72) 4 I2—&7
N a Y THE BREBNy S aflETHLLEDHNYy Y affETT, 2—YF—ERDZ 7 ADA ¥
ARVATHZEIBRA TS 2V MET 74V P TAY Y adlETT, ZABIEET (HHZRWT)
HEBHERIBIEEMTH D, Ny > 2l idO) L EehE T,

Python OFERAFEREE (Integrated DeveLopment Environment) & U# R E5E (Learning Environ-
ment) TF, idle & Python OFEERLREMICFAMI ATV EARNLEREDO LT 1 2 4 V2TV
REREETT,

KA TSIk (immortal)

Immortal objects are a CPython implementation detail introduced in PEP 683.

If an object is immortal, its reference count is never modified, and therefore it is never deallocated

while the interpreter is running. For example, True and None are immortal in CPython.

immutable

(A22—270N) BEDEER 2724 T I bTFT A2 —RTNRATI 2l MTIE. Bl X
FH, BEORTIARBREDBHVET, INoDA 7V =7 MIMEEZEZONER A, HOEEZEESE
BHEICIE, FiiBA T 2 7 PV EERLRTNERDERA, A 32 —XT7ARE T NI BEE
DNy S 2 @PRE L 2 2 RN TEEREHZR-LET, HEOF—2ZOHITT,

import path

path based finder 3 import 3 %€ 2 —VEWMET 25 (£7213 path entry) DV X b, import
H, ZOVY R MIEH sys.path D SRFTH, 37 v F—IDFEEFH vy r—2 D __path__
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B BRET,

importing )

importer

5%EY 2—)1®D Python 23— K2FIDEY 2 —LD Python 2— FTHEZX 2 X 51CT 20T,

Ja—ERLTR=FTEF T b, finder & loader DEBLBLTHHBLTI =7 b,

interactive

Python has an interactive interpreter which means you can enter statements and expressions at
the interpreter prompt, immediately execute them and see their results. Just launch python with
no arguments (possibly by selecting it from your computer’s main menu). It is a very powerful

way to test out new ideas or inspect modules and packages (remember help(x)).

interpreted

Python 134 ¥ &2 7V ABADFFETHD., 3> 4 I FFBOMUHAEL FF, (N4 ba—Far
A IDBH BT, ZOXFNIEHRTTH, ) 2ZTOA YR TYXFiELIZ, V—Ra—FD7 74
N, FTEFARERRICL T ETIEI2 e Vo EER LIS, BHEETTEZIL2EKLE
To A VX TV XEROFEIEE., 2284 FIBROFFELD DK/ TNy 7OV A 7 UFH D
DD, TaZ T ADEFIEF—BITBENT T, WEEH S TN,

interpreter shutdown

iterable

iterator

Python £ Y& =7V X —d> v v bR Y REFHINLFFI, Y 2RI XRTOI VT 4 AR
NEEZ 2D, TRXTOMRLZZY Y — 22 BRBERNCHIS 52, Fil7 = —XICAD 9, 20
72 —RF AR—=J LI F 2B BEFCHLES, TAREIDZI—F—ERDT AT 7 X—%
weakref 23— Ny IWIEPHEINZZBHDET, v v b EU Y7 2 —XHFZEfTEINEa—F
. ZNPMKET BV Y —ADBTTIEREL BV (KL HBHIE T4 77 ) —FY 2 — /L% warning
WTT) 7-DITkkc RBISMCER L ¥ 3,

AVR—TYVENT vy AT ZEREHIZ _ main_ TPV a2 —RETENRTWERAZY T+
DEITHET L2 TS,

An object capable of returning its members one at a time. Examples of iterables include all
sequence types (such as list, str, and tuple) and some non-sequence types like dict, file objects,
and objects of any classes you define with an __iter__() method or with a __getitem__()

method that implements sequence semantics.

Tterables can be used in a for loop and in many other places where a sequence is needed (zip(),
map(), ...). When an iterable object is passed as an argument to the built-in function iter (), it
returns an iterator for the object. This iterator is good for one pass over the set of values. When
using iterables, it is usually not necessary to call iter() or deal with iterator objects yourself.
The for statement does that automatically for you, creating a temporary unnamed variable to

hold the iterator for the duration of the loop. See also iterator, sequence, and generator.

FROFNEEBTEA TV 22 FTF, 4 FL—&D __next__() AV v FEEDELUILEHT
(Z 713 AAABE next O ITHET) ¥, HhOHOBEHEE—DOFTHELET, F—EDRBB L,
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R DT StopIteration FIAfEEH L ET, ZORET, A 7L —XA T =7 MIRETEBY, %
LI __next__ () ZfIEMA TS StopIteration ZEHLET, A 7L —XiX, ZDATL—
ATz VAKREIRET __iter__() XY v FEERELZTNUIRLZVDT, 471 —&IiEMoD
iterable ZZM T 2IF L AL DEFATHATEE T, 3o X2 e LAMNIERORIEZITS K57
a—RTT, (List DEOR) av7F+A72 =27 MI. BHEZ iterO) BICA TV =7 MICELL
D for V—TFHNTHS X2, FBREHADA T LR AR LET, ZNEATL—XTITES
E3ae, HiHOA 7L —>a YTHABEADRLA 7L -4 7Y 27 b 2HMITET 20, 22D a
YTFDESTIRoTLELET,

MBI typeiter I2H D T,

CPython RZEODF#: CPython does not consistently apply the requirement that an iterator
define __iter__().

key function

keyword

lambda

LBYL

(F—BE) *—BI%. 2 WAL IE. V- MRIEFLB DD OfEZR SR LATREA 7
Yz 7 b (callable) T3, HlZIE, locale.strxfrm() % F—BIUCEZIE. v 7 —KFDY — b D
BEICDo oY — b F—ZIEL T,

Python ®Z < OV — i3 F —BEZIITRD BZRZOWM SIERS 7L — A2 EH L £3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE2H D £3,

F—BBEELZHEFVLO2DHD £9, Bl str.lower() XY v FZ2RXF/NFZXAIL
BWY — b RT5F BB LTS ZeHkET, HBWVIX, lambda r: (r[0], r[2]) ® X
5 7% lambda HH 6 ¥ —PBAZIESL Z LA TE £ 9, F7/. operator.attrgetter(), operator.
itemgetter (), operator.methodcaller() ® 3 DDF—HMa A+ 572 HD % T, F—BK
DIED 75 2 0T ORI Sorting HOW TO 2ZHE L TL 72X W,

argument =S
FlE 2SR T &,

(7 LK) BHDA > T4 VBT, PO iz 2iciHiixns 120 X 2E8AFF, 724
XEEBUE VE 2 0X lambda [parameters]: expression TF,

FZ 21305EDH (look before you leap)) DIFTSE, ZDaA—F 4 Y7 AXANLTIE, FFOHLPBRK
AT D HNC. BARINCHTIRSEM (pre-condition) ¥IEZITWE T, FAFP 77 a—F L 5T, if
X3z S AMDND DHFHEHI TS,

TILF ALy FEXhZRE T, LBYL 7 7 —F13 7 R37 @fE e " R BREOBAIREELS &
EZFTVRIZBEHDET, HlZIE if key in mapping: return mappinglkey]l ¥\ 5 22— Fii,
HEDZ. DAL v ROBRLBDHNC mapping 5 key DR EERLET, ZOMEIEZ, vy
7325 EAFP 7 7/u—F %25 Z L TIRTZ X7,

lexical analyzer

Formal name for the tokenizer; see token.
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list A
built-in Python sequence. Despite its name it is more akin to an array in other languages than to

a linked list since access to elements is O(1).

list comprehension
(VAMAEER) =7 YAHFOETH 2 WE—EHOERZUFL T, ZO/R»257%2V X P&k
T, AV T PRGIETT, result = ['{:#04x}'.format(x) for x in range(256) if x % 2
== 0] £32¥.0m5 255 FTOMBE 16 #EHEEREL (0x..) LEXXFI»HK2 Y R PRERL ¥
To if HildA 7> a2 2T, if HiBL WA, range(256) DR TOERSUH SN E T,

loader
An object that loads a module. It must define the exec_module() and create_module () methods

to implement the Loader interface. A loader is typically returned by a finder. See also:
o finders-and-loaders

e importlib.abc.Loader

« PEP 302

mly e e Bt P2/
On Unix, it is the encoding of the LC_CTYPE locale. It can be set with locale.
setlocale(locale.LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: "cp1252").

On Android and VxWorks, Python uses "utf-8" as the locale encoding.
locale.getencoding() can be used to get the locale encoding.

See also the filesystem encoding and error handler.

magic method
special method @ 721) 72[RZZFET T,

mapping
(R EVY) EROF—HFEE Y R— b LTWVT, collections.abc.Mapping »* collections.
abc.MutableMapping @ MIREEK S 7 X THESI N LAY v F2EELTWwWsary 7+ 4
7Y 227 b TF, Bl 21X dict, collections.defaultdict, collections.OrderedDict,
collections.Counter R ¥ T3,

meta path finder
sys.meta_path ZMK L TE SNz finder. meta path finder & path entry finder £ BfRIZH D F
/AN 117 G

meta path finder 255255 % XY v FIZDWTIE importlib.abc.MetaPathFinder #ZMR L TL 72
é L\O

metaclass
(RRIFR) IV FTADY FATT, VIRAERIEZ. 77 A%, 77 RADFEL, HEIFADY R+ %
EDET, XAZI7RZ, ZN5 3 20%5[e LTRIFED, 79 REE2ETEEEWVWET, ITLAY
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DATY x 27 MEAISIEEX GRIE: X X277 AD) 77 4L b OEERFRMEL TV E T, Python 23FE5
BROFGHAARLDARY FARMERTELZRTT, FLAEDI—F—ICH->T, XX 7 7RI
EORVWDHBDTT, LrL, —HOGETIE. XX 77 RFENITZLH Y MRAGEEZRELET, &
LZRBBYE T 7 2on R0, ALy Re—THRBIMLED, 7927 FOEREBHIL
72h, SUINN U EEETRRY, ZLOBHETHHEINED,

FEANE metaclasses 2SR L TL 72 & W0,

XYy R
(XY v R) 7 IAREROHFTERSINTEL, 2D F7ADA VAR ADEELE L THUH iz
B AYY FBA VAR YAATY =27 bE— B L LTRITMD £F (Z0HE—518ILER self
CIENET), B ¥ RAMSINRO—T 3B LTLIZX W,

method resolution order
Method Resolution Order is the order in which base classes are searched for a member during
lookup. See python_2.3_mro for details of the algorithm used by the Python interpreter since

the 2.3 release.

module
(£ 2—) Python I— FOMMEN YL LTREBATT 227 FTF, £V 2 — LIFEED
Python 7Y =7 v 2 &8LAREMERE 3. €Y 2 —Lid importing DILEIZ X - T Python
WCHAAENE T,

INT— BB LTLEEWN,

module spec £
Pa—nEu—FT30fEbhd 4 R—-rEHEOEHREZLHATZMTT, importlib.
machinery.ModuleSpec DA YA X VA TT,

See also module-specs.

MRO
method resolution order ML T Z&E W,

mutable
(R2—=RTN) 32—RTNEF TV NI, id) ZERZ DI BREEZERETEE T, 12—
A7) BBRLTLIZE W,

”

named tuple
RN E 2T LW HEEE. AT VML TWT, A V7 v 7 A K BRI LEMNZ - T
D7 7 EAHTEZEREOBP T 7 AZSHAINTVET, 208 7 AIMOEHED K> TWnW5a Z
EHHHET,

time.localtime() % os.stat() DR D EZELWV L O DHAALIIHLHIN & X TV TF, i
DL sys.float_info TI:

>>> sys.float_info[1] # indezed access
1024
>>> gys.float_info.max_exp # named field access

(RDOR=V1Fil)
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(FiDR— 25 D %)
1024
>>> isinstance(sys.float_info, tuple) # kind of tuple

True

Some named tuples are built-in types (such as the above examples). Alternatively, a named tuple
can be created from a regular class definition that inherits from tuple and that defines named
fields. Such a class can be written by hand, or it can be created by inheriting typing.NamedTuple,
or with the factory function collections.namedtuple(). The latter techniques also add some

extra methods that may not be found in hand-written or built-in named tuples.

namespace

(HRTZEM) BRSNS N2 G TT, ARIZERITFE Y L TEEIAE T, BiZEMiciEt 7Y 2
FD (XYY FO) ANTFIZKRo7b DT TR, RFRS O, KNS D, 2L THAAALD
bOVDHD ET, HHEMEIAHTOWEEENC I LICLoTEY a— MRS K-+ T 5, HIZIFBER
builtins.open ¥ os.open() WFHHTZEM TSN TVET, /. EOEY 2 — O K EELE
LTCWADHRT 2 28I X o CHARTZEMIE AT HlE & R Z SR L £ 3, il 21X, random.seed()
X itertools.islice() ¥&FEL k. ZNZNEY 22—/l random ® itertools TEEINTWVEZ
LD S TY,

namespace package

A package which serves only as a container for subpackages. Namespace packages may have
no physical representation, and specifically are not like a regular package because they have no

__init__.py file.

Namespace packages allow several individually installable packages to have a common parent

package. Otherwise, it is recommended to use a regular package.

For more information, see PEP 420 and reference-namespace-package.

module ZZRLTL W,

nested scope

(AR PSRRI —=T) SMITERS N TV L EHE ST SHKEET T, BRI D2 BRI DB
DR TERIN TV L HE. NOBBISMIOBh oL 2B TEEd, A A PShkRa—7
377 40 P TREBOZRZINTE, ZHRORABTELVOTERELTLESI WV, B—AVER
3 ROBAMDR a—FTERHAEE LET, FIC, e — SVERE/S & 7o — o 4%
MOE%HAEZLE T, nonlocal TIMUDZERIZEZIADE T,

new-style class

object

Old name for the flavor of classes now used for all class objects. In earlier Python versions,
only new-style classes could use Python’s newer, versatile features like __slots__, descriptors,

properties, __getattribute__(), class methods, and static methods.

(A7 z7 b)) REE (BIERMH) L ERINLIRZBVL (XYY R) 2322 TOTF—X, LI
BTD FFHARZAILI SR ODFMOEES S ADZ ¥,
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package
(R T =) ¥ TEY 2= VPLHRNH Ty r =2 8L L DHEKD module DZ T, &
FIRNICIE, Sy 7 —20& __path__ JEMEZFiD Python #7922 F T3,

reqular package ¥ namespace package SR L TL EE W,

parameter
(IR51%0) ARMTOEET BEE (R AV YR ) OEBICBOVTHEENZIT 2 E5|8 2T LET, K
SIEIIE S EH D £

o UBXIEF—T—F: (i[E THEIWE F—T—FE|H 2 LTEST N TER5I8EHEELE
T, ZHUEZ 2 ZIELLRD foo ° bar DX H12, F7 40 s DIRFIFOEETT:

def func(foo, bar=None): ...

o NEHH: MBIZL->TOAEGRONZGIBEIHREL T, MEHFHDOTIET BEERDTIEDOV
APMDHTEZENLDHRAIC / #EDDIIETERTEET, HIZIE D posonlyl ¥ posonly?
B EERTIEICRD £7:

def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—U—FER ¥—Y-FlLoTOALEAONZFIBEEELET., F—V— FEHDG X%
ERTEBEANE. BIZIELITD kw_onlyl S kw_only2 ® X 512, BABEZEDREIEY R Mz
BN EEMES B E TR x DB T

def func(arg, *, kw_onlyl, kw_only2): ...

o AERME: (RORGITEIIRT S5 NIAERDOAMES IRUINZ T) EREOEBDMES G Z
LNB I BEELET, OIS RRGIEIL. LUTD args D X 5 REIEALDHIC * 221F %
CETERTEET:

def func(*args, *+kwargs): ...

o HAERF—TU—F: (MORGIBTHICZT ONLEREDOF—V — FEEICMAT) EEOEED
F—U—FEIEBDBEZ5ND e EBEELET, 20X RE5IEE. LOBID kwargs D X 51
IRB B DR **x 2DF 5 TERTEE T,

WA TS a Ve RADGIBDELLBIETE, A7 a vO5lBUciZT 7 + L MEDIEETE
iTO

R51% . FAQ @ FE5 | R5IEDE WX T 2? . inspect.Parameter 7 7 A, function 2
“av, PEP 362 22 LT ZEW,

path entry
path based finder H5 import § 3 €Y 2 — BT import path £D 1 DDIFFFTT,

path entry finder
sys.path_hooks IZH % callable (D% D path entry hook) DR U7z finder T3, 52 B4z path

164 {13 A & FIEE


https://peps.python.org/pep-0362/

Python Tutorial, J1J—2X 3.12.9

entry IWHBEY 2—E BT B HEEH > TVWET,

RAZY ) —=T 7 A Y EDPEETZ XY v FIZOWTIE importlib.abc.PathEntryFinder %%
RLTLZE W,

path entry hook A
callable on the sys.path_hooks list which returns a path entry finder if it knows how to find

modules on a specific path entry.

path based finder VA
7 # )V kD meta path finder @ 1 D&, €Y 2—LD import path KL T,

path-like object
(path-like F 79 =227 V) 77 A VT AT LNAZRLE T, path-like 72 =7 Mid, RR%EFR
T str A7 27 MR bytes A 7Y 27 b, 721X os.PathLike R a2 HEL ATV =
7 FDENDTT, os.PathLike 7B Fa P R—F+FLTWVWE A 7P 7 M os.fspath() %
MOH$ Z 2T str £721% bytes D7 7 A VI R T LANRICEITE £F, os.fsdecode() &
os.fsencode() IXFNFN str H2WVIX bytes WKRDZDEHAT 2DIEZET, PEP 519 T&

AZNZFE L7,

PEP
Python Enhancement Proposal, PEP 1%, Python 2 I 2 =7 4 I8 L THEMZIRIET 2. H 2V
Python OHFHERER Z DBERLIRIFICOW TR T 23EHLFHTT, PEP &, #EEIZOWTOERR
Ffifteg © 1223 2 e iRl (HER) 2 B2 2NETT,
PEP &, #FiSREDORRBICH DB, 33 2 =7 4 Ik 2HREREDOER . Python 127 X 2 ZEFTHTET
DNED-D DR LM OB 22 I 2EXLTWET, PEP 0FF I I 2 =7 1 NOAE
FEHZEIT5> 2, RNERZNFHMNT LI OBEBELHD £73,
PEP 1 2ZL T T W,

portion
PEP 420 TE&RXNTW5%, namespace package ICET 5. HED 7 7 4 DS (zip 7 7 A4 VKN
ENTWEHEDDHD) 1 D2DT 4 L7 MU IISHE N D,

fiI&E35 % (positional argument) %

I8 2ZML T ZEW,

provisional API
(&7 API) #7465 4 75V 0% BARVEREED S FHHANICERIN S N D DT, 2D X 5754 ¥ X —
72— ANDORKEREE I, BETH2 L INTVIMIIARFINTOERAD, a7HHEEICE-T
WEEARINIR, BAEABLREE (v 2—T7 2 —RADHIRETEENS) PITONAET, Z
DESBREFIZDLRAIITONE DDTIEDH D FHA - 20U API 2HAADENIERAE L T
TERBRRMEABE LI ZICOATOIET,

BE APT IZoWThH, BABHMOLWERZ TRIEFER LARINTHET, MERDHIL
e T RITEMRB IR ZR T RNETT,

Zo7atRAickh, EES A TSVEIMEERZTYA V27— ICEVWHEBELADONE Z 2L,
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Rz CELZi) o E 3. #lllld PEP 411 22 L TS0,

provisional package
provisional API 2B L TLZE W,

Python 3000
Python 3.x VUV —X74 D=y 7% —LT7T, (Python 3 DEWRERDFEK o LEHIESNE
T9, ) "Py3k” x5 dHh T,

Pythonic tt
DEEBTMRNRE Z A TEINIza— FTIER L, Python OFHC RN A T 4 A 2o 12E 2
Jiea— KA, FlziX. Python O—&RA 7 4 4 LTI for XEHoTA T I TNDITNTDER
WKE->TL—TLET, OZLDEEICFZOMEMEAITRND T, Python IZEHRTWRWAFD
DICBHED A Y v 2 =25 0d LILERA:

‘for i in range(len(food)):

print (food[il)

ZAUTH L. Ehwiz Pythonic 72 Ak

for piece in food:

print(piece)

qualified name
(Bffith) £ 2 —lDIZB— ULRA=T N6, ZOEY 2 —LTERINIZ TR, BB XV v R
AD, "R ERT Ry MEELTT, PEP 3155 TERSNTVWET, My FLNLOBEKSZ 5
2 TlE, BHitEA 7Y 27 FOAHTERILTT:

>>> class C:
class D:
def meth(self):

pass

>>> C.__qualname__

ICI

>>> C.D.__qualname__
'C.D!'

>>> C.D.meth.__qualname__
'C.D.meth'

EYV 2 AANDOBETEDLND b, TREMB (fully qualified name) EFTXTOHAR Yy F —I % &L
2D ¥y K. HlZIE email .mime.text ZEIRL £ 5

>>> import email.mime.text
>>> email .mime.text. name _

'email .mime.text'
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reference count
The number of references to an object. When the reference count of an object drops to zero, it
is deallocated. Some objects are "immortal” and have reference counts that are never modified,
and therefore the objects are never deallocated. Reference counting is generally not visible to
Python code, but it is a key element of the C'Python implementation. Programmers can call the

sys.getrefcount () function to return the reference count for a particular object.

regular package =
M, __init__.py 7 7 A VEZELT 4 L2 MY LTD packages

namespace package ZBRRLTLIZE W,

slots z
FANTDEST, A YRAX Y ZAEROHEBED SN ULDERLTBE, A VARV AFELYRT 3
2T, ABVZHNLES, ZhUI L EbNE T 7=y 7 TIP, ELLFESIEFHPLIY v F—
BOT, Wk —A, PIZIEAEBVDHEMEL 257 SV r—>a v TA VARV ABRKEIFET
5, LWVokt FRIRE. DOLRVDIBRR T,

sequence
An iterable which supports efficient element access using integer indices via the __getitem__()
special method and defines a __len__() method that returns the length of the sequence.
Some built-in sequence types are list, str, tuple, and bytes. Note that dict also supports
__getitem__() and __len__(), but is considered a mapping rather than a sequence because the

lookups use arbitrary hashable keys rather than integers.

The collections.abc.Sequence abstract base class defines a much richer interface that goes

beyond just __getitem__() and __len__(), adding count(), index() contains__(), and

) ——
__reversed__(). Types that implement this expanded interface can be registered explicitly using
register (). For more documentation on sequence methods generally, see Common Sequence

Operations.

set comprehension
(BB ELEED) iterable NORTH B2 VI —HOEZLZWIH L T, ZOHREIrORIZEFZRTa Y
R W EEFTT, results = {c for c in 'abracadabra' if c not in 'abc'} T 5 &,
{'r', 'd'} 2WVWHIXFHOEHEFEELEMRL 3, comprehensions ZZH L TL 72X W,

single dispatch
generic function O—FETERIETZ—OD5IBOENC X DBEIREINE T,

slice
(RTAR) —fIZ =T V2 O—WEELATI 27 by AT74RF BFEREL [1 THALNE
BoBoicanyzEL ZeTESNET, BIZIL, variable_name[1:3:5] T3, AHFEIMN (FF)
LB slice A7V =27 PEAETHHL TVWE T,

soft deprecated A

soft deprecated API should not be used in new code, but it is safe for already existing code to use

it. The API remains documented and tested, but will not be enhanced further.
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Soft deprecation, unlike normal deprecation, does not plan on removing the API and will not emit

warnings.
See PEP 387: Soft Deprecation.

special method
(R X Y » F) & 28NREDHIE. BIZIXME % T 272912 Python 7 HIFEIZIF U H 5 X
Vv R, ZOREDAY v RiZ, XV Y FEORHIERZRICT VX —Ra7 208220 TVWET, Kk
XYV v RIZOWTIE specialnames TREFH I N TVWE T,

statement
() XWEAAL—=1F (A=FD” 78y 77" TAARKRERTT, X kX 2xF—v—-FhroEEznd
HODEH L TT, %BEICIT if. while, for 23HH %7,

static type checker
An external tool that reads Python code and analyzes it, looking for issues such as incorrect

types. See also type hints and the typing module.

strong reference In
Python’s C API, a strong reference is a reference to an object which is owned by the code holding
the reference. The strong reference is taken by calling Py_INCREF () when the reference is created

and released with Py_DECREF () when the reference is deleted.

The Py_NewRef () function can be used to create a strong reference to an object. Usually, the
Py_DECREF() function must be called on the strong reference before exiting the scope of the

strong reference, to avoid leaking one reference.
See also borrowed reference.

text encoding A
string in Python is a sequence of Unicode code points (in range U+0000--U+10FFFF). To store or

transfer a string, it needs to be serialized as a sequence of bytes.

Serializing a string into a sequence of bytes is known as "encoding”, and recreating the string from

the sequence of bytes is known as “decoding”.

There are a variety of different text serialization codecs, which are collectively referred to as ”text

encodings”.

text file
(THXFARAINZ7A4N) str ATV 27 M 2HmAEETES file object TF, LIFLIE. 7F A7 74
JNIEBRZAAL MERAIO T =X A M) — A7 72 AL, TFALIYI—T 1 25 ZHBTY
F5, 7TFAMT7 74 LDFE, sys.stdin, sys.stdout, io.Stringl0 £ Y ARV AR EET ¥ X
FE—F ('r' or 'w') THWAEZ 74 1T,

bytes-like ZT T O b ZRAFETEZ 77404727 MZOVWTE NA1FUT7A)L %
LTSSV,

k—o > A

small unit of source code, generated by the lexical analyzer (also called the tokenizer). Names,
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numbers, strings, operators, newlines and similar are represented by tokens.

The tokenize module exposes Python’s lexical analyzer. The token module contains information

on the various types of tokens.

triple-quoted string
(ZEZ +— MXFH)) 300K L2 +— FEE (") T RRA a7 4 — () THENL LT, @
WD (—H) 74— FXFINIHARTRIT Z 3 XFINTENID D FHAD, EOorOMBTHAT
T, 1O0200E KR Ll A —  MIBEEZ IR —THLICEL N TEF T L, TETE () 2
HORSTHEBITICE D2 8D TELZDT, FF a2 X YT — a T S IR R
T,

type
The type of a Python object determines what kind of object it is; every object has a type. An

object’s type is accessible as its __class__ attribute or can be retrieved with type (obj).

type alias
(x4 )7 R) WOPILT, HERIITFICRA LTHERL £,

M4y 7R3 Ber b 2HMLT 2DICHEHTTY, HlZIE:

def remove_gray_shades(
colors: list[tuplel[int, int, int]]) -> list[tuple[int, int, int]]:

pass

CHERDESITEDFHARTSTEET:

Color = tuplelint, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:

pass

FEEEDFIHD D % typing ¥ PEP 484 2B L TL X\,

type hint
(Bler b)) Z8 7 7 REME BB D5 X=X 2BE D EOWIGF SN BZIEE T 5 annotation TY,

Type hints are optional and are not enforced by Python but they are useful to static type checkers.

They can also aid IDEs with code completion and refactoring.

Ja—NVEKR 77RAEME BERT. a—F LV EBHTRVWIDDE b ¥ M typing.
get_type_hints() THUFTZ %7,

WEEDFAD H % typing & PEP 484 ZZML T 72X\,

universal newlines VA
FRAPRAMY) —2DBRED—DT, UTFOFTARTRITRLEFH L £F: Unix OFTKHHE '\n'.
Windows DFFE '\r\n'. H\» Macintosh OFE '\r'c FHEICOVWTFHL L& PEP 278 ¥

PEP 3116 . 51T bytes.splitlines() S L T2 &\,
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variable annotation
(BBT7 ) T—>ay) ZRDH0NEZ 7 RBEED annotation .

BB B WNE 7 7 ZABMITERZ NI 72 & 21k, KA IMERTT:

class C:

field: 'annotation'

BT T—aidBEE EEY L OdifEbRET: flZIE. ZOZKL int OEEZEHSZ Ik
XA TOVE T

count: int = O

ZRT 7 T — a2 Y ORIZOWTIE annassign HiCHEH L TWE T,

HREDFBHDIH 5 function annotation, PEP 484 , PEP 526 2R LT & W, ¥/ 7/ 7 —
avERHTAERANTSTF 277 4 A2 LT annotations-howto HSHR L T L 72X,

virtual environment
(IRAEEHS) WY D B M 72 FAFBEC S, ZAUCE D Python 2—HF &7 7Y 7 —2 1 VIEIA
UL AT 5 ETEHINTWSMD Python 7 7V 7 — 2 YOBEHNCFH T2 Z 2742 < Python Sy
=Y DA VAN N ETEHEIT) LD TEET,

venv ZZHAL TL 72& W,

virtual machine
(i~ >) ERICY 7 Py 2 72 E D EHS N3 Y ¥ a— &, Python DA< i3, ~A b
a—FarX4 BRI L XM FO—F 2T LES,

Zen of Python
(Python ®1&D) Python #HfELFIHS 2 L TOEZ 725, Python OFETREIE HFH¥E%Z U A MC
L72bD T3, im0 > 7 b T "import this” ¥ $2L DY R MEHDET,
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ABOUT THIS DOCUMENTATION

Python’s documentation is generated from reStructuredText sources using Sphinx, a documentation
y s

generator originally created for Python and now maintained as an independent project.

FFaxXx>beZzoy — L #HoOBRIZ, Python B L FRRIZEEICRI VT4 7TOEHNTT, b LHREN
BEALZWAES, PO L3I FTHUT X WAIZDOWT reporting-bugs R—I % ZE RE W, HTLWLWEKRT VT 4
FIEWOTHENTY! GRIF: HAFEROBEIZOWTIX, GitHub F o Issue Tracker TG Z BEWL
i‘j—o)

EFNAYT ko

e Fred L. Drake, Jr., the creator of the original Python documentation toolset and author of much

of the content;
e Docutils 7B =2 b reStructuredText ¥ Docutils WV —bt v b Z{ERL F L=,

e Fredrik Lundh @ Alternative Python Reference 7R x 7 + 55 Sphinx 32 D74 F7 %218%F
L7z,

B.1 Contributors to the Python documentation

%< DF 4 H Python §7f. Python H¥EZ 4 751U, ZL T Python F¥FaxXr7—yaYIZHBLTL
NTVWEd, V—REMYD Misc/ACKS 12, ZRHEHBML TS NAEAL ZEAHICTEDD FTHV X
7y TLTHH ET,

Python 2 I 2 =7 4 25 OWEHREE EED 7RI NUIZ DR BESL LW R F 2 X v F—va VIZEFENEEA
Tl -®hre>5!
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C.1 Python DFESE

Python was created in the early 1990s by Guido van Rossum at Stichting Mathematisch Centrum (CWTI,
see https://www.cwi.nl) in the Netherlands as a successor of a language called ABC. Guido remains

Python’s principal author, although it includes many contributions from others.

In 1995, Guido continued his work on Python at the Corporation for National Research Initiatives (CNRI,

see https://www.cnri.reston.va.us) in Reston, Virginia where he released several versions of the software.

In May 2000, Guido and the Python core development team moved to BeOpen.com to form the BeOpen
PythonLabs team. In October of the same year, the PythonLabs team moved to Digital Creations, which
became Zope Corporation. In 2001, the Python Software Foundation (PSF, see https://www.python.
org/psf/) was formed, a non-profit organization created specifically to own Python-related Intellectual

Property. Zope Corporation was a sponsoring member of the PSF.

All Python releases are Open Source (see https://opensource.org for the Open Source Definition). His-
torically, most, but not all, Python releases have also been GPL-compatible; the table below summarizes

the various releases.

Jy—2 ~R=2 FEE &R GPL-compatible? (1)
0.9.0-1.2 n/a 1991-1995 CWI yes
1.3-152 1.2 1995-1999 CNRI yes
1.6 1.5.2 2000 CNRI no

2.0 1.6 2000 BeOpen.com no
1.6.1 1.6 2001 CNRI ves (2)
2.1 2.0+1.6.1 2001 PSF no
2.0.1 2.0+1.6.1 2001 PSF yes
2.1.1 2.142.0.1 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes

2.2 DI 2.1.1 2001-BifE  PSF yes
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0 IR
(1) GPL-compatible doesn’t mean that we’re distributing Python under the GPL. All Python
licenses, unlike the GPL, let you distribute a modified version without making your changes

open source. The GPL-compatible licenses make it possible to combine Python with other

software that is released under the GPL; the others don’t.

(2) According to Richard Stallman, 1.6.1 is not GPL-compatible, because its license has a choice
of law clause. According to CNRI, however, Stallman’s lawyer has told CNRI’s lawyer that
1.6.1 is "not incompatible” with the GPL.

Guido DFERD T, TNHDV YV —RZARRICL T EE o0%ZL DRI VT 4 TDHR S ATEH L £,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the Python Software Foundation License Version
2.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed
under the PSF License Version 2 and the Zero-Clause BSD license.

Some software incorporated into Python is under different licenses. The licenses are listed with code
falling under that license. See Licenses and Acknowledgements for Incorporated Software for an incom-

plete list of these licenses.

C.2.1 PYTHON SOFTWARE FOUNDATION LICENSE VERSION 2

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using this

software ("Python") in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby

agrees to include in any such work a brief summary of the changes made to Python.
(RDR—=1ZHE <)
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4. PSF is making Python available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditiomns.

7. Nothing in this License Agreement shall be deemed to create any relationship
of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.

8. By copying, installing or otherwise using Python, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
(RDR=12Hi <)

C.2. Terms and conditions for accessing or otherwise using Python 175



Python Tutorial, J1)—2X 3.12.9

(FiDR— 25 D %)
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREQF.

5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its

associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version

prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
(RDR—=V ki)
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Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013".

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to

include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
(RDOR=VIFiL)
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or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON DOCUMEN-
TATION

Permission to use, copy, modify, and/or distribute this software for any

purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software
incorporated in the Python distribution.

C.3.1 Mersenne Twister

The _random C extension underlying the random module includes code based on a download from
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html. The following are the

verbatim comments from the original code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)

or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
A1l rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR

PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF

LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
(RDR=VIZHiEL)
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NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VY4 vhk

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate

source files from the WIDE Project, https://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.3 Asynchronous socket services

The test.support.asynchat and test.support.asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo®@alum.mit.edu>

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS

SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
(RDOR=V1Fil)

C.3. Licenses and Acknowledgements for Incorporated Software 181



Python Tutorial, J1)—2X 3.12.9

(FiDR— 25 D %)
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.

Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to

distribution of the software without specific, written prior permission.
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C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

A1l Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is

hereby granted, provided that the above copyright notice appears in
(RDR=V1FiL)
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all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

The test.test_epoll module contains the following notice:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.9 Select kqueue

select EY 2 — Ui kqueue £ ¥ R —7 2 — ZIZOVWTDRDEHEEZEATVET:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24

algorithm. It contains the following note:

<MIT License>

Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
(RDR=V1FiL)
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all copies or substantial portions of the Software.

</MIT License>

Original location:

https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to and
from strings, is derived from the file of the same name by David M. Gay, currently available from https:
//web.archive.org/web/20220517033456 /http: //www.netlib.org/fp/dtoa.c. The original file, as retrieved
on March 16, 2009, contains the following copyright and licensing notice:

/sksksk ok ok ok sk ok sk ok ok sk ok sk ke ok sk sk sk e ok sk sk sk sk ok ok sk sk sk ke ok sk sk ok o ok sk sk ok s ok ok sk sk ok sk sk sk sk e ok sk sk sk s sk sk ok ok ok
£ 3

* The author of this software is David M. Gay.

*

*x Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* Permission to use, copy, modify, and distribute this software for any
* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy
* or modification of this software and in all copies of the supporting

* documentation for such software.

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

***************************************************************/

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made
available by the operating system. Additionally, the Windows and macOS installers for Python may
include a copy of the OpenSSL libraries, so we include a copy of the OpenSSL license here. For the
o 0 . . .
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Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1.

Definitions.

"License" shall mean the terms and conditions for use, reproduction,

and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by

the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the

outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity

exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modificatioms,
including but not limited to software source code, documentation

source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,

and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the

editorial revisions, annotations, elaborations, or other modifications

(RDOR=V1Fil)

C.3. Licenses and Acknowledgements for Incorporated Software

187




Python Tutorial, J1)—2X 3.12.9

(FiDR— 25 D %)
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,

the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise

designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and

subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the

Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution(s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross-claim or counterclaim in a lawsuit) alleging that the Work

or a Contribution incorporated within the Work constitutes direct
(RDOR=VIFiL)
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or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate

as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You

meet the following conditions:

(a) You must give any other recipients of the Work or

Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices

stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of

the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed

as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or

for any such Derivative Works as a whole, provided Your use,
(RDOR=VIFiL)
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reproduction, and distribution of the Work otherwise complies with

the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed

with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the

origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any

risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor

has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,

or other liability obligations and/or rights consistent with this
(RDOR=VIFiL)
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License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason

of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes C extension underlying the ctypes module is built using an included copy of the libffi

sources unless the build is configured —-with-system-1ibffi:
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Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the

system is too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

(RDR= ki)
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2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler

jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc THEH L TWa Ny ¥ a7 — 71 DHEE
&, cfuhash 70y =27 F DB DITEOZT LT

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided

with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR

SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
(RDR—DIHi<)
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

The _decimal C extension underlying the decimal module is built using an included copy of the libmpdec

library unless the build is configured --with-system-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from
the W3C website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause
BSD license:
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Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
A1l Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without

specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project. https://sourceforge.net/
projects/sox/files/sox/12.17.7/sox-12.17.7 tar.gz

This source code is a product of Sun Microsystems, Inc. and is provided for unrestricted use.

Users may copy or modify this source code without charge.

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND IN-
CLUDING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A
PARTICULAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR
TRADE PRACTICE.

Sun source code is provided with no support and without any obligation on the part of Sun

Microsystems, Inc. to assist in its use, correction, modification or enhancement.

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE IN-
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FRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFT-
WARE OR ANY PART THEREOF.

In no event will Sun Microsystems, Inc. be liable for any lost revenue or profits or other special,

indirect and consequential damages, even if Sun has been advised of the possibility of such damages.

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio

Parts of the asyncio module are incorporated from uvloop 0.16, which is distributed under the MIT

license:

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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Python 3000, 166
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sequence, 167
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special method, 168
statement, 168
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string
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coding, 41
sys

module, 61
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text encoding, 168
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