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DHDT 7 =y 7 TR PNRBIFTH o7 D Wi 5 (Bl 21 magic methods DHE) HEITA ¥ & —
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L7z

asynchronous generator (JEEHAY = L — &) asynchronous generator iterator % iR 3BT 3, async
def TEFEI NN —F VEBUZBTOE T2 yield REFOHRTHERD £3, yield Rid async
for M—7THATEZ 2HDOW I ZENRT 2 DIMHEHEINE T,

EEFIERAY = 2 L — 22 L £ 305, WRICK - Tid IEREBS T RL—21TL—%& 257
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DET,
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chronous iterator TF, Z® awaitable 7Y =7 M, XD yield XEF TOIFFEIAY = 2L — X
BOREZFEITLE T,

yield 12 27202, ZDNMBETOEITIRE (v — I VAR FIRED try X) WHIZ—EIEXh
¥, _anext () TRENMHD awaitable 12Xk > T RIS TR L —F2 1T L —42 PERICH
MXxhi-rx, B LEEFRZERELE T, PEP 492 BXU PEP 525 2B LT 77X,

asynchronous iterable (JEFI#IA 7 5 7)) async for XOFTHHTEZ2 47227 + T3, HHOD
__aiter__() XY v M, 5 asynchronous iterator iR X213k D ¥ A, PEP 492 THEA X
NE L7z
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StopAsyncIteration 4t XM § 2 £ T, JFEMA 7L =KD __anext__() XV v FHRT
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awaitable (f#f%RIHE) await X CTHHT 2 PR 2 A TP 27 FTF o coroutine 2, __await__() X
VY RRDHEZFTT =2 P TT, PEP 492 22U T ZE W,

BDFL AL XK EMEE (Benevolent Dictator For Life) DI§ T3, Python OfE#, Guido van Rossum
DI LTI,

binary file (VN4 FV 7 7 A bytes-like 7T TV b DiRARAABLIUHEZRAANTES T7AILAT
JIVb TE, N FV T 7 ANDFNE. N4 FVE—F ('rb', 'wb' or 'rb+') TN T 74
)b, sys.stdin.buffer . sys.stdout.buffer . io.BytesIO X gzip.GzipFile. DA Y A X VX
‘t\\\j—o

Str ATV 2 POBABEINTELZ 77 AN0FTY 27 MTOWTIR, text file BB TLIZE W,

bytes-like object bufferobjects %R — h L TWT, C SiEDOEKT i L 72 contiguous Ny 7 7 — %2
HEATREIR 4 7Y = 7 b, bytes, bytearray, array.array %°. % { O—fKN7 memoryview 7Y =
Z b ZTHE 2D £F, bytes-like 7Y =7 ME, T —XEH. N4 FV T 7 A NANDRE, VY
T FeRHLERERE, XM FVTF—R2ERT D20V AREECHHET S I enTEET,

BODPDRETREINAF VT —R2ZEETIHBEN DD FT, ZOREOFF 2 X FTIREL 7 H
HEZWRER bytes-like £ 7Y =227 b7 WEKRLTWES, LHEAFERNY 77— 7Y =27 T,
bytearray ¢ bytearray @ memoryview REDVEZENF T, F/z. MDD OBIETIINELA
TV VDAL F Y F—& (7 HAHLEHD bytes-like A 7Y =27 b)) ZRELE T, U
bytes ¥ bytes ® memoryview A 7Y =7 MOEBENE T,

bytecode (/X4 + 22— F) Python ®Y —Za— Kid, Python v 25 4® CPython A > & 7V X DNHER
KHTHHEZNA Fa—FAary fLENET, N FI—=FiE .pyc 774 F > v aEh,
FL7 7 ANPZERICETEINS EZE LD EHCRDET (Y—RA— 25N L ba— FADH
Eoar 4 idEh#EsNET), 20 7 PREEE (intermediate language)” 1&, &4 DN fa—F
WS BHEMEEZ EIT T 5 REYDY TEIET 22 VWA ET, BERAFEREZ LT, N ba—FiZ
$72% Python (R~ VEITHEIEST 2 Z 2=, Python V) —ZAMTLEETH S Z LdHFXhTH
EH A

N4 Pa—-FomH—HEiE dis EY 2 -1 ZHH FT,
callback (T—= Ny 7)) FEROD ZRERTHEITINS D5 B LTHESh 5B

class (7 I9R) 2—HF—ERA TV 27 M elflT27DDT7 YT —FTT, 77 AERIEE, ZD72
FADA VARV ALOWEZETHRXY v FOEREEAET,

class variable (27 7 AZH) 7 7 A LITERIHN, 7 F7ALNLT (DFED, Z7FADA Y AKX YA ETIER
LIZ) BHIND e ZHINE LTWAEKTT,
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coercion (BU5EH) RICHD 2 512> HEORTITITbN S, HEHDA VAR Y ZADHIDBINDIEERD
EHTT, FlRIE, int (3.15) ITFE/MNEAE R I 3 I L £ 3, LA L 3+4.5 TiE, &518UZ
BRI D (—DOI3B. —DZE/NEURE). IR % § 2 A0c[F CANC AT 2723 MU TypeError
BRI T o N FE T, BEHIA R o726, TRTOFIEIZ. 728 A HERATH - TH, HIZ 3+4.5
Tl < float(3)+4.5 ¥ WS K512, 7 I =R CRICERIL L RITUDNT FE A,

complex number (HFEE) L<HMOLNTVWLEBERZILRL 72D DT, TRTOBIEL L EHOFME LT
REINF T, BEUIELINL (-1 OFHR) KEBZHITI D OT, —fRICEETIR 1 eFErN T
Tl j eFPNET, Python BEZEBUTHAAATHIG L, BEDEKILEZM > TVWET, EHRIIRE
2§ RO TEEE Y, HlZIE 3+1j TY, math TY 2 — L OEIBFRRZFIH T %121%, cmath Z{#
WE T, HEHROMHIEZPR D BERBFORETS, PEEZRECZTIUR, IZIEHEWR R
TLE>T&LWTL x5,

context manager (27 FA M3 —T %) __enter__() & __exit__() XYy FEEXT LI LT uwith

XHNOERGEZEH T 547922 T3, PEP 343 22 LT EZSW,

context variable (Y7 F A MER) a2V 7 F A MIKEFEL TRZSMEZFOLER, TR H2ERDEDL
BRADETAL Yy RTEEDVEZAL Yy FE—ALZA L —JRETVET, LhrLaryT*2 MEH
T, 1 DOFETAL Y RIQWK 29D a Y7 F A MEH DA, a ¥ 7 F A EHOERHREIMHN
FJEFIAZ R 7 DERDBIFTT, contextvars L TL X W,

contiguous (B, i) Ny 7 7 BEEEIC CEHt %7213 Fortran Eft TH 2581, 2Oy 7 71358
L TWREAREET, LaRit Ny 7 7id C @ifiiTH D Fortran EiTF, —RILOHBHITIE,
%@%?ﬂi%ﬁ"x T L TBHET 2 X5 BN, RESEaLOHE DI T L EF T F

ZRILD ClfERRHITIE. XEV 7 FLRECERE K 2 BICIIRBEDOIBZ FORINCED
@Lﬂ L. Fortran @it 2 B8 CTIRBRA DR A FORANCEN & 5,

coroutine (IN—F V) AN—F B Y ITN—FDED —RNZIERXTT, ¥ 7 1r—F 3RO LN7
ML BAD, HORD N MAIHHET, aL—F VIZIFZL DA BRMIA» DAL, HiD. H
S22 eNTEET, 2—F ViF async def X THETEZX T, PEP 492 2ZHL T EZZ W,

coroutine function (2 —F YBE) coroutine A 7Y = 7 b ERTEBTT, a1 —F U BEIE async def
X THEEEXN, await. async for. BX U async with ¥F—V—FE2FOZLHHEKET, Zhsid
PEP 492 TEAZNE L/,

CPython python.org THIMAF XN TW3, Python 71r 7' 2 ¥ 7/ SEEOEHEN TS, "CPython” &
WO EEEIE, ZDFEEE% Jython % IronPython ¥ W o 7= FEEE ¥ XHI3 2 HEHHE 2 551K X
nxd,

decorator (7 2L —&) BIOBEZERE ST, @%. eurapper X TRBZEIRL L TEHS XS, 72
L — X DO— %2 FFHFNL. classmethod() ¥ staticmethod() TT,

FAL—RDNIREZI VR VAT aH—TF, XD 2 OOEBERIIERIICHEL DT

def £(...):

f = staticmethod(f)

ROR=STEER)
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(FiDR— 25 D %)

@staticmethod
def £(...):

FUHERD 2 ZACBHFIELETH, HDEDEDLDNELA, 7L —RIZOWTHL I BBGER B
FEIZIRER ODRFa XY FEBRLTLIEE N,

descriptor (FRAZ VT X)) XV v K __get__(), __set__Q, H2F __delete__() ZERLTWVWEAT
PP MTT, BBV IRBEUMNT RV IR TH5 2, BHERRICL > T, HEIh TV BRHIZ
EENPEC XN E T, EH. get,set,delete D/=DIZ a.b 2 EL L, a DI ITRAFHENTAH IV =S
b EBMBELETH, 0 BT RIZYTFRTHNEZNEND TR Y FRZRXY v RBREFHINE T,
TRV XD, Python ZIRHE T2 FTHE LD ET, 2 WVWIDIE, 7RIV TSR ZH,
BB XYV v P, a7 4, Z7ZAXY P, fIXY v F{ ZLTA=RI FRADZRE Vo %
 DHERED IR0 5T,

TAZYVTEZDXY v RIZBLUTFEL I, descriptors ZZH L TLZ&E W,

dictionary (#F) EE D ¥ —ZHIHICT) 2 HABEH|TF, __hash__ () XV v F& __eq () XAV
ERELMEBEOA TV 27 F2F—ITTEE T, Perl Tld vy > a (hash) eI TVWET,

dictionary comprehension  (FFEHMNTIKGL) iterable NORTH 2 WIE—HOERZUH L T, ZOHR» 5
RLZFFERRTa T M EESTT, results = {n: n *x 2 for n in range(10)} ¥ T3
. F—n ZfHn #x 2 IWIMTT 2EFEZ LML EF . comprehensions ZZ L TLZE W,

dictionary view (§#&FH Y 2 —) dict.keys(). dict.values(). dict.items() 25RFTA T =7 FTT, &F
HOHEHO#F R 2 — 2R L3, bbb, HEPLHIN v a—3Zhze kML x93, &
FEL 2 —ZmHlcEeR Y X M2 512E list(dictview) ZEALTL 72X W, dict-views 2%
RLTIZEW,

docstring 77 R, B, EY 2 - NORYIORTH 2 XFHNV TV TT, ZDRAA — b DETRIIIE
MENE T, ar 4 FR2E-THAlEN, 20772, B £Y2—1D __doc__ BMELT
RESINET, A Y FRART T arTES RE: BELLTSRTES) OT, A 7927 bDF
Fa Xy b aEENRIGITY,

duck-typing »2F 77 bMBELWVWA VR T 2 — 2> TWEPERETZ2DIA TV 27 FORl%E
Ranwrars I v 7AXANVTT, bbbz, BfiCAH 7Y =27 DX Y v FRBWEAIIXND
b LET, (FEADISICRAT, 7LD XS XBHE ZHIT7 AL THZ,1) 4 ¥
272 —REREIDEHRTEZILT. LFELSTFTHFAvEINTa—RE RVE—T7 1 v 7 RRELF
LCEMEZMEXEET, v 7 XA 7E type() X isinstance() WX A HIET BT E T,
(272U, B 224007 % HMRERI SR THETAIDHTEET, ) 2ofb b, WA
hasattr() @S FAFP 7ur7 537 %2FHLET,

EAFP TEER]%Z & 2 X DFFLEFH S ADAES (easier to ask for forgiveness than permission, ¥ —7 4 —®
FEHD ) OBETF, 2D Python TIAL bl TW3a—F 4 Y Z7AXALTIE, WHEIFEMNRF—%
BUENTET 2D ERE L. ZOREN > TWGEIHN ML 5, COMRTTFRIET
53—=FT 4 VT RARANMIZ, try XB XU except XD TADZDPFRETT, ZDT77=v 7
Z. COXOIRBTETILLHEOATWS LBYL ZAZ A4 L XIS DT,
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expression (R) M DELFHEEN L, —F ¥ D DR (a piece of syntax) TI, Wz 52, i
V7o, Al BT 22X HETFPEETCHE LRE, H2R T ROEROEARENDTT, o
Z < DFFELEV, Python TIEFFEOETOMBBERIRN L VWI DI TIEH D FHA, while DX
Wy RELTREAZNY X DD %5, RADBKTIEIRIXTY,

extension module (EIREY 2—) C % C++ THLNZEY 2 — /LT, Python ® C API #FHL T
Python a7%a1—#—a—FeRhehLET,

f-string 'f' R 'F' ABEEICAN W XXFHY T 5 0E ostring” 2RI, ZHUE T 4 — < v FIFAX TS
V770 OREMEDEIFTT, PEP 498 3L T F&X W,

file object (77 ANF T2 ) TiD VY —=AAND 7 7 £ V&M API (read() % write() XYV v K
PROLD) ZRHALTVWE ATV 27 T, 7740 F 7Y 7 NI, MBI ALFRICK - T,
FEEDT 4 R LD T 740, ZOMDEA TDOR ML —IRWET AL R (FIZIX, BEEAHT,
AVAEYURNY T 7, VT v b AT, FE)ANDOT IV CREZHENTEET, 77404727 M
file-like objects X streams & MM F T,

T7ANF T 27 MIBEBRICE 3 BESD T LD NAFU—=T71IL, Ny 7rShic N1
FV=T74l. ZL T TFALT 7ML T, A VX =724 RiF io EY2a— L TERIATL
X5, 77ANAT T 22 +RAES RN TTRIE open () BABZES Z 2 T,

file-like object file object ¥ AT,
finder (774Y&) 4 YR=FZNTVBEI 2—LD loader DFEAERTT 247922 b TT,

Python 3.3 UETIX 2 D 7 7 £ VY XH3H D %3, sys.meta_path THHX NS meta path finder
Y. sys.path_hooks TEF X413 path entry finder T3,

Mz DWW T PEP 302, PEP 420 8X U PEP 451 2L T & W,

floor division —FITWVVNE WEEEIZ LD B EEERREL, floor division HETIX // T3, HIZIE, 11 // 4%
2 127D, float @ true division DFER 2.75 L EAD T35, (-11) // 41F -2.75 & NS VHIC AL
DBEDT -3I1XRZILICHFERLTLEXW, PEP 238 2L TLZX W,

function (BI%Q) MEOCH LANCMEZ R T —HOX D Z e TF, BBICIZ 0L ED K518 2ET e R
T, EEOEITRICSIBEFEHT 2 Z e AHRE T, ®51EL. AV v . function 2L TL X0,

function annotation (B¥(7 /77— a2 >) BIED T X —XRREDED annotation TF,

BT 77— ayid, @HIZEEYF odifbhEd: IR ZoOREZ 2 2D int BD5|
Breiis L s, 7 int MORDEEZFO EHRFEATVE T,

def sum_two_numbers(a: int, b: int) -> int:

return a + b

BT /) 7—3 a v OXER function OFI TR INATVWE T,
HERED AN B B variable annotation ¥ PEP 484 ZZMEL TL X\,

__future___ HEEHORWHI-RSEMEEZIRIEDA VX ) X THEMIT 20170 s<h Tt
AELEY 2 — LT,
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__future__ Y 2—/L% import L TZOERZFMTIUX. FiBEDHID TBINE NzD0W0»
DT, WOFET 7 4L FOEEEIC R 2000 ) £5:

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (A R—yalL 7> ay) ZAlEEONS Z 2 DRWVAEY ZRRT % 0T, Python
. ZRAV Y e, BRSEEBRHLIEET 2ERIN-—Y AL 7 X Z2ffioThHR—YaL I ay
EIIWET, IR—YaL 7R ge BV a— L EHo TRIETE X T,

generator (¥ = L — X&) generator iterator %R 3BT, WEOBEBUIBI TV E T2 yield XzHfo
MTEZDET, yield i3, for V=S THHATELD, next() B THEZ 1 >FOWMHELAED
TZ5., HOWMFEERT 2DIHHINET,

BHEEY AV —FBEBEZRHRLET. URICk->TE P RL—RATL—F 2T HEVHD %
T BRISNLEE®RDSHS TR WEGE, HRLO DI 2R HEE2 AL 5,

generator iterator (¥ =z AL —&X A 7L —X&) generator THEREINZ AT 7 VT,

yield D7 NICHEFTEATIREE (AFTABSPARUED try X ¥ E2ET) 2L T, WEIE—RAicH
Wrxhgd, DzRL—F4TL—2 PEHAIN ., FLMELZEIR L ES (B OB ET
D7 RTH LWIREED & B%RS % D & MR T ),

generator expression (¥ =L —XKX) 4 7L =2 %2RIXNTT, @O, V—TEHEERT S for
i, #ipH, Z L CTHEIEATREZ if M0 OoWTW3 KSR T, 25 LTz g, SMllo
BRI TEEZ AR L £ 9

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285

generic function (P =4V v 7)) Bz 280 LR C#RIELZ 3 2 BEEHE» oM S W 2B TT, MU
HLUEHC Y OFEERHVEPIET 4 Ay F7 AT LA E D IRESNE T,

single dispatch, functools.singledispatch() 7L —X, PEP 443 ZZML T 72X W,
GIL  global interpreter lock B LTL 12w,

global interpreter lock (7B — N\ Y X 7Y &y ) CPython £ ¥ &X 7V ZBPAHLTWSE, —FIZ
Python ® N4 FO—F 27522 L vy RE—27FFTH2 2 2HET 2 AT, 2k
D (dict R DEELRMAAAMEEL) A 7Y =7 bETADFR T 7 2120 U TR ICZ S
1272 % DT, CPython OFEEDNS Y TNZRDET, A VX TV 2ekEray 73522 T, wLF
Taty = ypELZUILD AR g EHRIC, 4 V2T ) XEfHICTLF ALy FULTE
X517 ET,

7272 L. FEEDR 2 VIO WL D DIIEEY 2 —iE, Ffie Ay ¥ 2382 P OEOE WL
33L& GIL 2T 2 X5 KIS TOE T, /2 /O WHE T 254 GIL IZH SRR
INET,

BRI BHRYALF ALy M LA Y& 7Y & (tHEh 27— ZffirvwkETry 735 5)
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DEAFINFE LD, RS 7070ty FDGEDRT + —< VY ADREN =D THII L £8
ATL. TONXRT73—<ADOMEZRRL LS 53, FEENLDEHICR DR R A
THLEZLNTVWET,

hash-based pyc (/v ¥ aX—2Z pyc 7 7 A V) IESWEZHHIT 272012, WEFT2Y —R 7 7 4 L OFRAE
BRI TE RNy Y 2l ffHT 24 Pa—FDF v v 27 741 TT,

hashable (v ¥ 2 f[RE) Ny adBE RA 7V =7 b, EFBEPZEDS ROy Y a2 D
(_hash__ ) AV v FAURE)., lOF TV 22 b LHBATES (__eq () AV v RANE) 47
Pz Z bTT, FERANY ¥ 2aFREA 7Y 2 7 MIBTRU Ny & 22 ROBENDH D 7,

Ny Y ARRERA TV 2 7 PEARHEDOF —REEGDA AN L TR £ T, HEPESD T — X MiE
BHNETA Y & affzfioTn 27 56TT,

Python O A I 2 =X TNV RMHABIAALL TSI 27 NI, IEEAEBAY Y ab[RETT, (VR MHED
E97) I2a—RITNRAYTFENY T2 RARETT, (XTI N% frozenset DX S72) 4 I2—&7
NV THE, BERPNYy V2Rl THIL ZDANY Y aAlfETT, T—V—EE DI FADA ~
ARVATHDZEIRATI 27 MEIT 74V P TAHAY T 2aA[fETT, 206132 T (HHZRWT)
FEBHEREIEFMTH D, Ny > afElF idO) Kb EsNET,

IDLE Python O#EFHFHEREL (Integrated DeveLopment Environment) T3, IDLE & Python O
ZELARICFR S TV S BRI ZEREDO L7 1 X 4 &2 T ) REET T,

immutable (£ I 2—&%7NV) BEDHEEZFi 07A T 27 b TT, A I2a—RTNRBRFTT =7 MZiE, K
., XFH, BROERTAREDRHDET, TAHDA TV =7 MIEEZZEZONEE A, FIOMHEER
REERBTE, FeBA 727 P2ERLRIFAERD ERA A 32X TARIT TV
E EEDAN Y ¥ 2 @R 72 2 IR CEHERFEH 2R LT, HEDOF—2Z0HITT,

import path path based finder 7% import § 2 EY 2 — LV EBRRT 25 (L7210 path entry) DV R b,
import #1, @Y X MIEH sys.path 2ERETH, $ TNy r -V OBHEHAY -0
__path__ BEE»SHHKE T,

importing $»%EY 2—/1® Python 2— FHBFIOEY 2 —1D Python a— FTHZ 2 & 5123 3 0E
T3,

importer EY a—AZEELTHR—RFTEATI =7 b, finder & loader DEBLHTHHE2ATI =V b,

interactive  (XfE&) Python ICIEMEENA > X TV 2D, XPREA VX TV EZDTR Y T MANT
% L HIPRICFEITINTHRZ R 2 223 TE £ J, python LB EIHELEZFTICETLTILEI W,
(AYE2—FDAXA YR =a2—p5 Python DXNFEINA V&2 T ZRZEHTE20d LNEETA, )
MEEIA > 2TV R2E, LW T AT 7R LTALD, BV a -2y r—YOHEFHNTAHS
(help(x) ZHZTBWVWTLZIW) OIZIEHICER LY — LT,

interpreted Python i34 & 7V ZBAXDFFETH D, a> 4 SEHEOMBIZNELET, (N Pa—F
AVNRATRDH57DIT, TOXFNIEKRTTH, ) TTTOAL Y& FYXEELIE. Y —RXa—FD
T 7 ANE, FTEATEERCL T OFITIEZ L o R LIc, BEHEETTE2 2 2EK
LT, 4127V XEROEEEER. a4 FBROFELD K TNy 7034 27 Vi3
WHDD, 07T ADFETE—MITENT T, WEEN dBMLTLEX W,
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interpreter shutdown Python f ¥ X =7V X =3 vy XUV REFHINLFIZ, €Y 2 -1 TXRTD
VT 4 WVBNEEEEZ R LD, TRTOMRLIZY Y — A ZBREMCHRT 5. Fil7z 7 = — X
ADET, 2O7x2—XF AR=VOL I % ZER-EFOCHLET, TAURID 22—V —FERDT R
b7 & —% weakref A=A Ny IPEIPEINEZZEDRHDET, v v FEU YT = —XHFITE
TENBa— Rk, ZOPMEKIETE Y)Y —ARTTIRERE LRV (X H2HIEFA TV —EY 2 —
LR warning HHETT) 72Dk 4 RAPMIER L 3,

AVR—=TVENT vy AT ZEREHIZ __main_ TPV a2 —RETERTWERAZY T+
DEITHET L2 TS,

iterable (KIERIREA 7P =7 b) BRE—HIC 1 D3 2ORE LI A7V 227 FTF, KIEWREA TV =2
F OB, (1ist, str, tuple LW o i) B TOT =7 Y AHP dict R T77AINA T Ik
YWoEOohDIES —F A BB WL Sequence BRIRE RE L __iter__ () XYV v Fh
__getitem__() XV v REFROTEDI FIADA VARV AREGENET,

RIEAIREA 7Y = 7 Mid for M —TARZOMZL DY —r 2 @RF: 22 TOY—F YR LI,
S — 5 Y AT K T DF L NS ) ARE L 72 5K (zipO), map(), ...) THATE %3, K
HAlREA 7Y = 7 P R AHAABBIEL iter O D5 LTHET L, ATV PINT 24 7L X%
BLET, 2OA4 7L —XE—HOMEEG S TEIERNT T, BEIIRKEREA 7Y =7 25 B
1ZiE, iter O ZMEATEDATL—R ATV 27 Ve ESTHRIET 2B XD D £ A, for XTI
DEAIEE BEIFNZATV, R REZLOZEREFR L TL—7ZEILTWAHA 7L — X2 REFL ¥
T AT7L—2 =TV DL —2 BBMLTLIEZ 0,

iterator (A 7L —&) T—=XOWMNERITEA T2 bTT, AT —XD __next__() XV v K&
DIRURFOH S (E 7213 AA BB next ) ICHET) &, AOHTOEEEZ —DFTORLET, 77—
2072725, D DIC StopIteration HISt 2R L E T, ZORKT, A 7L —&A 7Yz
MIRZTEBD., 2 LEE __next__() Z{IEMATD Stoplteration ZXHLET, 1 71—
RiE, ZDATVL—RA 727 PEKRERT __iter__(O) XV v FEEELRFNIEIRSRVDT,
A 7L =MD iterable T 2I1ZL AL DHFICTHHATEE S, 3o 2 b & LEFABNIBERD
RIBZITDE5%aA—FTT, (List DEHIR) avy7F-4F 7Y =7 ME. BE% iter () B A 7
Px7 MIELZD for L—TFWNTHS 2N, HILBRBHOA 7L —REERL KT, IOhEA
FL—=RTIIB T 5L, HBOATL—>a Yy THERAFEADFR LA 7L —&F 7Y 22 F ZHHUC
B, ZOaryTFDEIkoTLELET,

S IBEIE typeiter I2H D 5,

key function (F—BA%) ¥ —BI% &2 WVWIEHERKLIZ. vV — M RIEFHERD 7D D% R T OH LAT
HEA 7Y = 7 b (callable) T, Bl XX, locale.strxfrm() % F—BIFICMHEZIX. v — UKFEFED
V—rDEFIZDo o7y — b X —FRLET,

Python D% < OV — Mg F —BKEZITIR D EZOW SIERS 7L — b2 EHL £3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE2H D £3,

¥R EIEL HIEZVL 205D £3, BlZIE str.lower() XY v KEKXF/INLFEXHIL 4
WY — FERITIF—BBE LTS T HERET, HSWE lambda r: (r[0], r[2]) D XS
7% lambda 26 ¥ —BIBEE2 Z e B TE £F, F/. operator EY 2 —/lid attrgetter(),
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itemgetter (), methodcaller() ¥ W5 3 DDF - A+ 7 X2 L TVWET, F—BK
DYED F7 2 T DAE Sorting HOW TO S L TL 72X,

keyword argument 5| 2SI LTI W,

lambda (7 A %) ¥ D4 > F 4 YHET, BEAIFIHIhL 2IRHiichs 1 20 XX 2E8AF T,
7 LA XA EVE S lambda [parameters]: expression T3,

LBYL TZ 230Dt (look before you leap)) OIS TS, ZDa—7 1 Y Z7ZAXA VTR, HEH LR
K27 O NS, WIRINCHTRSEME (pre-condition) HIEZITWE T, FAFP 770 —F 0RIYT, if
X372 S AMDND DO TS,

<ILF ALy FEXhZRETIE, LBYL 7 7 —F13 7 R37 @fE e " R BREOBAREELS &
BTV RIBHY EF, #HlZiE, if key in mapping: return mappinglkeyl ¥\ 5 a— FiZ,
HEDEZ. BOAL v ROEERDHNS mapping 75 key DR L KBL E3, ZOMEIE vy
7350 EAFP 7 70 —F%2ffi5 Z L TRIRTE £ 7,

list (VU A}) Python DFAAAD =722 TFT, VAMLWOIHKFTITH, V27V RMTIERL,
D FFETE DB (array) RO S DT, EREAD7Z7+EXIF O(1) TT,

list comprehension (U A FANERKI) =7 Y AHOLTH 5 WVE—HOERZIUHEL T, ZOMEr 415
VA MERT, a2 FRFIETT, result = ['{:#04x}'.format(x) for x in range(256)
if x % 2==0]1 T 2L, 025 255 TTOMEE 16 EMELT (0x.) LEXTFHHBH2Y 2k
FERLET, if @ild4 7> 2 0 TF, if HiHRWEE, range(256) D2 TOEREMUE XN T,

loader EY a2 — %R —RKTE4 727 b, load_module() EWIHIHZHTDAY v REEFEL TWRITN
2D ERA, B—K—=E—MNC finder 2> HIRENE T, Ml PEP 302 %, abstract base class
W2 DWTIE importlib.abc.Loader B L TL Z X W,

magic method  special method ® {12 =FIFFET T,

mapping (¥ vy BV ) {EEDO X —HFRKE VK- L TWT, Mapping 5 MutableMapping @ fHEREEK Y
TR THRESINEZXY v REFEELTWSary7F+ 47927 bTF, 2, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter /£ ¥ T9,

meta path finder sys.meta_path ZME L TES5N7 finder. meta path finder I path entry finder & B
REHH F2. FIWTT,

meta path finder 235255 % X v FIZDWTIE importlib.abc.MetaPathFinder #ZM L T 7
ISR

metaclass (XX 7T R) 7T ADI FTATT, 77 RAERIZ. 7 TR, 77 ADFEL, BEZFADY
APEEDE T, XX FRF, £0o 305 LTRITMD., 77 X232 BEZEAVET, 1F
CAYDFTY 27 MEAEEE (REXZX 7 20) 77 40 b OFEREEZRELEL TWE T, Python
DRIZ DI AR LDARY FRAZERCTELRTT, FLALDI—F—IZHoT, XXT7FRIF
BABEDIZVHDTT, LrL, —HOBETIE, X X7 7 RAFBITZ LAY PRTEZREL X
T REZRBBBUET 7RO RS2, ALy Re—TWEBMLED, A7V =2 bOERE
BEHLED, SN REETERY, ZLOGHATHHZNET,

FEMIIE metaclasses ZZHR L TL &0,

22 18 A & FB5E


https://www.python.org/dev/peps/pep-0302

Distributing Python Modules, J1)—2X 3.8.19

method (XY v F) 7 7 AKMEDOPTERSINEE, 2077 ADA Y AXADEEE LTHOHZ R
7HE. XYy REA VARV AF T 27 b E— 58 L LTRITID 25 (Z0HE 5183\
self LMHINE T ), B & RA TN —-T 3ZRLTIEI W,

method resolution order (XY v FEIRIEFF) SRRHICHES 2 ADHMEEREMREIN L IHETT, 2.3
LD Python 4 Y2 —7 U XBERT 2 7130 X 5DFHMITOWTIX The Python 2.3 Method
Resolution Order ZZHRL TL 72X W,

module (&Y 2—/l) Python 2 — FOMEHME LTELHLA TP 27 FTT, EY 2 —LIFEED
Python * 7Y = 7 b2 BUHRIZEMEZRD £ T, Y 22— importing OUIIZ & - T Python 12
MAAENZET,

NYT—2 Z2B2RLTLIEZEWN,

module spec EY a2 —LEku— RFT5DIffbh s R — FEEOERE &THATZEMTI, importlib.
machinery.ModuleSpec DA Y A XY A TT,

MRO method resolution order ZZMR LT 7FX W,

mutable (I 2—XTN) 32— TARATV =2 M, id0) REZS L BLEEEETEET,
S2-47)) BBRLTLEIW,

named tuple " ZHIFEZX T WS HFEIX, ETALEHRELTOT, £V F v 7 AW BRIIH LUEMNE
PHESTD7 7 2RBTELZHEEDOER Y FRAWICHENTVET, ZOHLr 7 XIIMOKRED £ o
TVW5ZedbdbbET,

time.localtime() % os.stat() DRV EZZLWV L DD DHAAALBNIAFINE X LT,
D% sys.float_info TI:

>>> sys.float_info[1] # indezed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

(EDFID & 512) WL DD DHFIMTE X T AAARINI R o TV E T, 2O dHHIfN Z & T
X, BEDZ 5 AEHRT tuple ZMAEA L., IO 7 4 — L FE2ERLTERTEEZT, 2DE5k7
7 ZEFETE WD, collections.namedtuple() 7727 MUK TIER LD TEET, BED
HEE. FETEOLAEIN & X TR AIABDHHIT & X T AEINS IR X Y v R 28T
ERE S

namespace (fREIZEMH]) ZRAIEMNE NS HTTT, ARTZEMIZEE L LTEESINE T, ARTERICIZS
T2 D (RAY v FD) ARNFIZKR-o7d DT TR, RFINZRS D, KB ARDD, ZLT
HARBDEDRHD 5, AMEHMBIAMOEREEZNC IR Lo TEY 2a— M2 K-+ T
%o Pl ZIXB%L builtins.open & os.open() WFHHIZEMTXAIENTVWE T, /. EDEY 2 —
A EELELTVE0IHRT 2 2 22k o THETEMIIFHE L RTEEZ B L 9, HIRR
random.seed() X itertools.islice() &L ¥, ZHEFNEY 22—/l random X itertools T
HEINTVWBR ZEBHLNTT,
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namespace package (HHIZEHE Sy =) ¥ IR r—yoaryrFe LTRHEEHR S PEP 420 package
o Namespace package 138 % & WMERH 2 FZ3. __init__.py 7 7 A ADBRWZ D, regular
package & EZD FF,

module 2SI LTL ZE W,

nested scope (F A PEIN/TzZRa—7) AMITERIN TV A EHE BB TAHEET T, HlZI1E. D288
AOBEBOFTERSIN TV EHAE, NEIOBEEIMIOBEKh LB ESRTEE T, 2R Mahi:
Aa—=FRZT 7 4N P TREBOBRZTIHTE, ZHORARZTELVDOTERELTLLE WV, B —
ANZERIE, mDAMD R 3 —FTERZHABTELE T, RIS, e — VR ZfS £ 7m— N
VLRI D% FiAEZ L E T, nonlocal THMIDZERICEZADF T,

new-style class (IR XA N7 5 R) STRERTOIZ FAXTY =27 MMEON TV KM IT O E W]
T3, YUATD Python O N—2 a3 Y TlX, iREXANT T ADAD __slots__ . TARAIZ VTR,
__getattribute__() . 77 AXY v R, ZLTHNAY v FED Python DLWV, L EEREL
FIHTEE L7,

object (A 7Yz 1) IKEE (BIERM) LERSINLEAEN (XY v F) 202 TOF—&, b LI,
ETD FARZAILI TR ODEMDEEY 52D &,

package (v =) VT EY 2 — LLHENIZY T 0 F =2 B I L DK S module D Z ¥ T,
HIZE, Sy =% __path__ @M% D Python 7Y =2 M TT,

reqular package ¥ namespace package SR LUTL & W,

parameter ({R51%50) %A OEMET B (2 AV YR ) OERICBWTHEDNZIT 2 Z5|H 2EEL
T, REIEICE S D D 5

o MEBEXLIFF—T—F: IB THEIWE F—T7—F3H 2 LTET LB TEL5I8EHRELE
To ZAUIZE ZIELLTD foo R bar DX ST, 77 4L b DRFIBOBEETT:

def func(foo, bar=None): ...

o NEHMA: MBIZL->TOAGRLNZGIBEIHREL 3, MEHFHDOTIET BEERDTIBDV
AMDHTEZENLDRAIC / R EDDIIETERTEET, HIZIETRD posonlyl ¥ posonly?
B ESERATIECRD £9:

def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—U—FER ¥F—VU-FNZLkoTOAEZLNL5REEELES, ¥—V—FEHDOTIEZ
ERTE2EAMNE. IR TD kw_onlyl R kw_only2 D X 512, BEERDRTIEY X M
B ERMES B EIHD x» D% TT:

def func(arg, *, kw_onlyl, kw_only2): ...

o BAERME: (RORGITEICR T SNAERDOMES IR A T) EROEBOMES G 2
LNB T EEELE T, ZDXIRIRGIEE. LT D args D & 5 IRGIEA DN * 221 %
CETERTEET:
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def func(*args, **kwargs): ...

o HAERF—I—F: (MOREIBTHICZI ONLTEEDOF—V— FEEICMZ T) EEOEED
F—U—FEEPEZONZ I EBELET, 20L& RR5IEE. EOBID kwargs D & 512
BB DR *%x Z2DF 2 TERTEE T,

RBIEUEA 7> a vy ENEDSIBOEE HBIEETE, 72 a vO5IICIZF 74 MEBIEETE
%9,

RE1% . FAQ D HE5H ARG DE WM TFT2? . inspect.Parameter 7 7 A, function 72
Yarv, PEP 362 2SR L T ZE W,

path entry path based finder 3 import § 2 €Y 2 —LE2ET import path ED 1 DDGFITT,

path entry finder sys.path_hooks IZ®% % callable (D% D path entry hook) 23R L7z finder T3, 5%
517z path entry WXHBEY 2 —L B HBOTF2H5EEZHoTVWE T,

NRAZY ) =T 74 VEPEETZ XY v FIZOWTIX importlib.abc.PathEntryFinder %%
LTSN,

path entry hook sys.path_hook U R MiZ®H % callable T, &E XNz path entry WCHBEY 2 =% R
D 2 HEEH > TWBIBEI path entry finder 2R LE T,

path based finder 77 4/ +® meta path finder D 1 2DiF, €Y 2=V D import path ZHREL EF,

path-like object (path-like # 7Y =2 b)) 77 A VT AT LA R L £F, path-like 7Y =2 M, 3
A%RT str A7V 27 bR bytes A7V =7 b, £/ os.PathLike B ba L xFEHEL LT
V7 bOYNDTT, os.PathLike 7B I L% H K- LTWVWEAF T =7 M os.fspath()
ZMUSEHT 8T str £721% bytes D7 7 A VT AT LANSRICEWITEZE T, os.fsdecode() &
os.fsencode() IZZNZEN str H BV bytes ITRZDERIAT 2D ET, PEP 519 T&
ASHZE L7,

PEP Python Enhancement Proposal, PEP (%, Python 23 2 =7 4 IZR L THERZIRET 2. HE W0
Python OHHERES £ DIBFEPIRFICOW TR T 2 REIXHETT, PEP & KEEIC DOV TOEER
Bk L 1R R 3 2 t8REDamill (BER) ZIRR 2 NETT,

PEP 13, HEEEDRBEICHh DS, 23 2 =7 4 I X 2HEIREDER Y Python 1272 X4 5 3&EHLET
DNEND-DDOR MO 7223 2 ZERLTCWVWES, PEP OFZIZEZaI a7 1 NOEE
FERET >, KMERENENTZ20BEBERHD T,

PEP 1 22 L TLZEW,

portion PEP 420 TEF X4 TV 5, namespace package IZJBT %, HED 7 7 A LD (zip 7 7 4 MK
MENTWEHEDH2) 1 D07 4 L7 b VKNI NS D,

positional argument (iIE5|#) E5|EH 2ZHL TS W,

provisional APl (EfE API) fEHE S 4 75V 0% HIREREED HEHEIVICKRA SN DTT, 2D X5
BAVET 2 —ANORKERETIZ, HETH2 L TN TV IMFARFENTOERAN, a7HEE
WXoTREL AREINNI, BITIFEILZEE (4 V27 = —ADHIRETEEND) BITDONRAF
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T TOEIRBREFRZORAITONZBDTIEDD THA - ZHUS API ZHAALENICIIRE L X
NTWEERBRBPBEZR L2 BIZOATONE T,

E APL 22OV Td, BAHEBEORVEET X TREFE vARINTVET, MESIHBEL -
BETHHRT HR IR PR T RETT,

Zo7atRICE), BHES A TS VERBEE R T VLS —ICEVWHBLAD NS Z 2L,
FRE B X TELLZRIT SN FE T, 58k PEP 411 2B L T 7ZXW,

provisional package provisional APl BB LT IEX W,

Python 3000 Python 3.x YV —XJ74 D=y 73 —ALTT, (Python 3 2EWRRDETE o ZEHIZ/ES
NIZEETT, ) "Py3k” kSN2 ZdHD ET,

Pythonic MO FFET—MAYZFE Z T TELNIza— F T3 <. Python ORIV A 7 4 A 212 -
7B ZFRa— P, flziE. Python O—fHV72 4 74 F 4 Tld for XaMHoTATII7NLDITART
DHERICE->TL—TLET, DZ L DFFEICIEZDEHAZRVWOT, Python WZIERTWRWA
WBRHLDWCEHEDO A v 2 =25 0d LILERA:

for i in range(len(food)):
print (food[il)

ZAUIR L. ZhWi Pythonic A ER:

for piece in food:

print(piece)

qualified name (Bfi%h) €S 2 — DB — LR A=TN5H, ZOEY 22—V TERINLT TR, B
XYy FAD, ? %" #RT Ky VEEHLTT, PEP 3155 TEHRINATVWET, by LD
B 7 9 AT, BHitEA 7922 FOKRIEEILTT:

>>> class C:
class D:
def meth(self):

pass

>>> C.__qualname__

o
>>> C.D.__qualname__
'C.D!'

>>> C.D.meth.__qualname__
'C.D.meth'

EYV 2 AADOBEBTEDLND b, TRIEMB (fully qualified name) EFTXTOFARy F—I % &L
2D ¥y K. HlZIE email .mime.text ZERL £ 5

>>> import email.mime.text
>>> email .mime.text. name _

'email.mime.text'
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reference count (BAV Y b) H2A 7T 27 MITHTEZRO, BRIV IB0RBR s E, ZD
A7V MIWEINET, BRAH VY MIEHEIE Python ®@a— F RIQZHENERAD, CPython
FEDERERBEHRTT, sys BV a—ME, Tl Iv—0BEEOA T2 VOSBRIV Y F2HIS
72D getrefcount () BIRZIRALL TV F,

regular package &ftfU7%. __init__.py 77 ALEELT 4 L7 Y & LTD packages

namespace package FZBLTL EE W,

_slots__ ZSRANTDEEST, A VARV ABWUOEBEH O LDERLTEBE, £ VARV AFEEE
PR3 22T, XEVERHWLEST, ZhExX{fbh27 7=y 7T, ELIESEAPL
Uy F—72DT, Mrr—A, FIZIEAEVIEREL 227 TV r—2arTA VARV ADKRE
WIFET S, EWVol e BRRE, FDRVOBRZ FTT,

sequence (¥ —7 Y R) BEA VT I R X DMEBIRELRT 7 X% __getitem__() FiEAXA Y v P&
CTHR—=—bL, BEEIRT __len__ () XV v REEFKL iterable T, HARAAS —F > RAUC
%, list, str, tuple, bytes 2 EDH D £9, dict IF __getitem__() & __len__() dH¥XK—FL
FIH, MROBICEBETIE 2 MEED immutable ¥ —%F5 7280, > —F Y ATRRLS vy Y
27" (mapping) £ AR EINTVWEDTERELTLIZE W,

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().

set comprehension A compact way to process all or part of the elements in an iterable and return a set
with the results. results = {c for ¢ in 'abracadabra' if c not in 'abc'} generates the

set of strings {'r', 'd'}. See comprehensions.
single dispatch generic function D—FTHEEITZ—DODFIBDOENC X HBEIREINF T,

sice (RTA4R) —HC Y=o YR O—WEGEATI 27 by AT4 AL, TEED [ THZ HNH
BooMicany2EL Ze TEbNE T, HlZIE, variable_name[1:3:5] T3, AN (RTF)
LB slice A7V =7 PEAETHHAL TVWE T,

special method (KiFkX Y v F) & 2BNTREE OIE, BIZ IR Z F 572912 Python 7 & REEICHE U &
NBEXYy ¥, ZOEEDXY v Rk, XYy NIHORIIEBRRIZT Y X =237 2 DHRDONTVE
o FFEA Y v RIZDWTIX specialnames TN TWE T,

statement () XIFAA—F (A—=FRD” 70y 77") ITRAIRBERTT, F X »F—v— KoMK
N3b0DEHLHTT, HFITIE if, while, for BH D £,

text encoding L=a— FXFHELya—-FFsa—7v /T,

text file (7FATLT774L) str ATV =20 P 2HAFEZTES file object TF, LIFLIE. 7F A7 7
AVZEBRIAAL MEFO T — XA PV =227 78 AL, TFA IV O-T 1 7 ZHBINAT
WET, 7F A M7 74 LDHIE, sys.stdin, sys.stdout, io.Stringl0 1 Y AKX VAR E T F
ARME=F ("' or 'w') THWEZ 74 LTI,
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bytes-like 7T Tk BHAEETELZ T 7ANFT T2 FIZOVWTIE, NAMFUT7AIL 5
JRLTEEW,

triple-quoted string (=E 727 #» — X)) 3 DOEKE L2+ — PELs (V) AT ARA MR T 4 — () TH %
NXFH, BED (—E) 74— PXFINCHRTRETE 2 XFINTE VD D FRAD, Eoh
OHHTHEHATT, 10,2008kt L7r 4 — bl BEI Ry —TRMULICES LD TEETL, 17
Mz (\) ZHEDORL THOEBITICE LD E N TELZDT, FFaXyi—yaryXiilzE#El
RFIZ RIS R T

type () Python #7927 bORUIA T 2 7 I BED LI RDDDERODET, HHWE AT 7 b
WEIEFF > TWET, A7V 27 POBIX __class__ BHET7Z 7t AL%D, type(obj) THIGFL =
bk ES,

type alias (B A V7 R) BRI T, BZ#AFICRALTERL £3,

B Y723 Ber b Z2HMET 20ICEHTY. HlZI:

from typing import List, Tuple

def remove_gray_shades(
colors: List[Tuplelint, int, int]]) -> List[Tuplelint, int, int]]:

pass

CHERDESITEDFHHARTSTEET:

from typing import List, Tuple
Color = Tuplelint, int, int]

def remove_gray_shades(colors: List[Color]) -> List[Color]:

pass

FEEEDFIAD H % typing ¥ PEP 484 2L T F X\,

type hint (e > ) Z8. 77 ZEM. BB I X =X 2R DEDOIRFE N2 BIZH5E T 5 annotation
T3,

Ak ¥ MRBATIZZR < Python TIREHITIEH D FHAD, FHVRETY — i > THHTSH D,
IDE ®a—Fi5ee V772720 ZOFIFITHRD T3,

T —NLVER 77BN BRT, - AZHRTRVDIODOE L ¥ M typing.
get_type_hints() THUSTZ %7,

FEEED AN % typing ¥ PEP 484 ML T 2 & W,

universal newlines 7¥ A PR bV — A DERED—DT, UTDIRTEITREEIBHL F£3: Unix DITR
FZE "\n'. Windows O#E '\r\n'. &\ Macintosh OE '"\r', FFEIOWTEFHL L X, PEP
278 ¥ PEP 3116 . X 5IZ bytes.splitlines() SR L T Z& W,

variable annotation (Z¥7 / 7—>ay) ZED 5037 5 AEED annotation .

ZRD BV 7 7 RAEMCIHERZ M7 & 213, KA IMERE TS
28 1 A & FsE
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class C:

field: 'annotation'

ER7 7 T7—a @B BEEYE odifibiET: flZIE. ZOEEKII int DEZIRSLZ
PRI TVWE T

count: int = 0

BT 77— a DT DWW T annassign i T L TWE T,
Z DREBEIC O WAL L TW 3 function annotation, PEP 484, PEP 526 ZZH L TL 72X\,

virtual environment  (RAFEREE) HFANICUI D BEX M2 HRITREE T3, Z4UC X D Python 22— 77
r—aYERILY AT L ETEIOTWA MO Python 7 7’V r— a2 Y OXEENCTFHT 2 2 2721
Python v 7 —YD A4 ¥ 2 h—L L EFRITS 2 EATEFT,

venv ZZHAL TL 2 & W,

virtual machine (A= Y) BRIV 7 bV 27X DERI N3 Y ¥ 2 —&, Python DR~ >~
B N ba—=Fay LSRN LE N RO—F 2FETLET,

Zen of Python (Python ®1&D) Python MR LFIH S 2 L TOEZ 725, Python O RAIL H¥E%
YAMILZSDTT, XMahi7 2> 7 T Yimport this” X T2 IDVRAMNEHOET,
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CORFaAXYMIDOWVT

ZDORF2RXY I, Python DR Fa Xy M 2FELREANE L TELONL FXFaXy ety yo
Sphinx Z#H|fH LT, reStructuredText B DY — 2 54EMRXNE LT,

FFaxXx>bezoy - #HoOBREIX, Python B L FRRICTEEICRI YT 4 7TOEHNTT, b LHKREN
B LWL, YO LI TRIEEWVHNIZDOWT reporting-bugs R—I 2 ZEFE W, HTILWLWKRT VT 4
FTIFVOTHEGTY! GRIE: HAZEROMEIZOWTIE, GitHub £ ® Issue Tracker THiE 2 BE WL
i‘j—o)
EPNIRRT R

e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FrOIERET, FFaXr D%

CEEEF L
e Docutils B =2 b. reStructuredText ¥ docutils V—1t v b ZEML E L=,

e Fredrik Lundh @ Alternative Python Reference 72 =27 b5 Sphinx 132 D74 T 7215 %
L7z,

B.1 Python RF¥aX> b+ BEtE

%< DF 4P Python §if. Python #5475V, ZLT Python F¥aX>7—>a YIZHBLTL
NTVET, V—REMYD Misc/ACKS 12, ZRHEBML TSN AL ZEARNTTIEH D 30V X b
7y 7L THHET,

Python 2 2 2=7 4 25 DIEHRBE L BRI ZDORBEL LV R Fa X v 7—rayidEFhEEA
Tl -HhHHLS!
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C.1 Python DFESE

Python (& 1990 D4, * F >~ X2 H % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
ZH) T Guido van Rossum I & 5T ABC &IHIN 2 SiEOBMSEEL L TEALINE L, Z0HEE
L DAN4AD Python ICEBAL TWE F2, Guido 1345 H T Python B{EE DI > TVWET,

1995 4, Guido 1 &KEY 7 =Y =7M 1L X + > i2dH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnri.reston.va.us/ ZH) T Python OBFIHE DD, W 2HrDNN=YarE VIV —-RALEZE
L7z

2000 F 3 H. Guido & Python @ 2 7B¥F — 41 BeOpen.com 2 D, BeOpen PythonLabs ¥ —
LEFER LU E L7z, FE 10 H, PythonLabs ¥ — 41 Digital Creations (i ® Zope Corporation,
https://www.zope.org/ ZH8) 12D ¥ L7z, 2 LT 2001 4E, Python B3 25N ELIRE T 272D
FEEFIFHRE Python Software Foundation (PSF. https://www.python.org/psf/ ZH) 23256 B L7z,
Z D ¥ % Zope Corporation 1 PSF OFBEBICkD £ L7,

Python OV VY —R@3ETH -V V- (=72 YV —RXDEFKIZ https://opensource.org/ ZZHRL T
EEWV) TH, BERINICAT, T —HZRIZL A LD Python VY —2R1& GPL A#IZRo TV T; %
VY —ZARDVTUIFTRICKEDTHD £,

Jy—2 | R—=2 FEEE FEF) GPL Hif:
0.9.0-1.2 | n/a 1991-1995 | CWI yes
1.3-15.2 | 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 no
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 DU 2.1.1 2001-Bif£ | PSF yes
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FMR: TGPL Aty 25 ERBIX, Python 78 GPL TEHHAZNTWBE 2 WHEKTIEH D £ A, Python
D4y RAFLT, GPL 2BV, ZELEANA—Y a VERMATARICEEL2F—F Y —RI2LRLTH
PEVWERA, GPL HE:F DS A4 Y ZADF T, GPL TY VU —X2ZNTWABflidY 7 hY =7 & Python %
MHAeEbELNETY, ZNLHD T4 LV ATIEZSTIEDD A,

Guido RO T, TNHDVV—RZARICL T L E 0B DRI VT 4 TDARIATEHL F75,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the PSF License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed

under the PSF License Agreement 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 PSF LICENSE AGREEMENT FOR PYTHON 3.8.19

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.8.19 software 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 3.8.19 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 3.8.19 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 3.8.19 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

3.8.19.

4. PSF is making Python 3.8.19 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
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.8.19 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.19

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.19, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

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.

. By copying, installing or otherwise using Python 3.8.19, 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

. 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").

. 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.

. 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
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.

. 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 THEREOF.

RDOR=I 1% L)
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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,
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.

ROR=STRER)
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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 provisioms.
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
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.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.19 DOC-
UMENTATION

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.

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 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

RDOR=I 1% L)
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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.

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 VYT7vyhk

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate

source files from the WIDE Project, http://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
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SUCH DAMAGE.

C.3.3 Asynchronous socket services

The asynchat and 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
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR
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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.

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
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C.3. Licenses and Acknowledgements for Incorporated Software 41



Distributing Python Modules, J1J—X 3.8.19

(FiDR— 25 D %)

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 conditioms:

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
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.
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C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEATHET:

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.

C.3.9 Select kqueue

select Y 2 —E kqueue f Y Z— 7 2 — AZOWTDROEHNEEATOVET:

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
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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
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
http://www.netlib.org/fp/. The original file, as retrieved on March 16, 2009, contains the following

copyright and licensing notice:

/****************************************************************

*

The author of this software is David M. Gay.
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
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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.

L R S R R
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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 Mac OS X installers for Python may
include a copy of the OpenSSL libraries, so we include a copy of the OpenSSL license here:

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL

please contact openssl-core@openssl.org.

OpenSSL License

* Copyright (c) 1998-2008 The OpenSSL 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. All advertising materials mentioning features or use of this

* software must display the following acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

* 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
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* endorse or promote products derived from this software without
* prior written permission. For written permission, please contact
* openssl-core@openssl.org.

* 5. Products derived from this software may not be called "OpenSSL"
* nor may "OpenSSL" appear in their names without prior written

* permission of the OpenSSL Project.

* 6. Redistributions of any form whatsoever must retain the following
* acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit (http://www.openssl.org/)"

* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~“AS IS'' AND ANY

* EXPRESSED 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 OpenSSL PROJECT OR

* ITS 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.

* This product includes cryptographic software written by Eric Young
* (eay@cryptsoft.com). This product includes software written by Tim

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

* All rights reserved.

* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).

* The implementation was written so as to conform with Netscapes SSL.

* This library is free for commercial and non-commercial use as long as

* the following conditions are aheared to. The following conditions

* apply to all code found in this distribution, be it the RC4, RSA,

* lhash, DES, etc., code; not just the SSL code. The SSL documentation

* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

* Copyright remains Eric Young's, and as such any Copyright notices in
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* the code are not to be removed.

* If this package is used in a product, Eric Young should be given attribution
* as the author of the parts of the library used.

* This can be in the form of a textual message at program startup or

* in documentation (online or textual) provided with the package.

* 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 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. All advertising materials mentioning features or use of this software

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~“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.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/

C.3. Licenses and Acknowledgements for Incorporated Software 47




Distributing Python Modules, J1J—X 3.8.19

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 extension is built using an included copy of the libffi sources unless the build is configured

--with-system-1libffi

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,
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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.

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 T L TW2 /Ny ¥ a7 — 7L DEE
&, cfuhash 7B 27 FDHDICESEET:

Copyright (c) 2005 Don Owens
A1l 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
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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)
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 module is built using an included copy of the libmpdec library unless the build is configured

--with-system-libmpdec:

Copyright (c) 2008-2016 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)
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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
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:

Copyright (¢) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang), All Rights Reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted

provided that the following conditions are met:

o Redistributions of works must retain the original copyright notice, this list of conditions and

the following disclaimer.

o Redistributions in binary form must reproduce the original copyright notice, this list of condi-
tions and the following disclaimer in the documentation and/or other materials provided with

the distribution.

e 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 LIM-
ITED 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 LIM-
ITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA,
OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THE-
ORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUD-
ING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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list, 22

list comprehension, 22
loader, 22

M
magic

method, 22
magic method, 22
mapping, 22
meta path finder, 22
metaclass, 22
method, 23

magic, 22
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special, 27
method resolution order, 23
module, 23
module spec, 23
MRO, 23
mutable, 23

N

named tuple, 23
namespace, 23
namespace package, 24
nested scope, 24
new-style class, 24

O

object, 24
package, 24

parameter, 24
path based finder, 25
path entry, 25
path entry finder, 25
path entry hook, 25
path-like object, 25
PEP, 25
portion, 25
positional argument (fIE5I¥), 25
provisional API, 25
provisional package, 26
PyPI
(see Python Package Index (PyPI)), 7
Python 3000, 26
Python Enhancement Proposals
PEP 1, 25
PEP 238, 18
PEP 278, 28
PEP 302, 18, 22
PEP 343, 16
PEP 362, 14, 25
PEP 411, 26
PEP 420, 18, 24, 25
PEP 427, 3
PEP 443, 19
PEP 451, 18
PEP 484, 13, 18, 28, 29
PEP 492, 1416
PEP 498, 18
PEP 519, 25
PEP 525, 14
PEP 526, 13, 29
PEP 3116, 28
PEP 3155, 26
Python Package Index (PyPI), 7
Pythonic, 26

Q

qualified name, 26

R

reference count, 27
regular package, 27

S

sequence, 27

set comprehension, 27
single dispatch, 27
slice, 27

special

method, 27
special method, 27
statement, 27

T

text encoding, 27
text file, 27

triple-quoted string, 28

type, 28
type alias, 28
type hint, 28

U

universal newlines, 28

V

variable annotation, 28
virtual environment, 29
virtual machine, 29

Z

Zen of Python, 29
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