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annotation (7 /7 —>a ) ZR. 77 R@EME. BD T X =20 D EIZEFRT 2 7~ Td, 1HAINIZ

XD type hint & LTHEDLHRTVWET,

O—AVEBDT ) T— a VIFETRIIE 7 7 ATEZEAN, Fn— LB, 7o 2E%. B
BO7/77—rayidEhtheda—L, 77 A, B#OD __annotations__ fFHEIEICRIFEI T
WES,

BEREDELIADI D % variable annotation, function annotation, PEP 484, PEP 526 S L T 7
2V,

51# (argument) (FE5IE) BRI TREIC, B8 (7213 AV v F) ICEITHETY, E5lBu2ix 2 B

HHET:

o F—TU—F5I¥: BEITOH L OB IBORNCEHA T DO Wb D (Fl: name=) Ko, ** IZHEF
TiEEOROEE LTHEINLIE HIZIE. RD complex() DMFUIHI LTI, 3 & 5 2% —

13


https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526

Distributing Python Modules, V) —X 3.7.17

7 — FEIETY:

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})
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complex (3, 5)
complex(*(3, 5))
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asynchronous context manager (JEFfAa > 7F X b= —I %) __aenter__() & __aexit__() XV v
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asynchronous generator (JE[FHIY = & L — &) asynchronous generator iterator %3R3 B TF, async
def TEFEI NN —F VEBIZETOE T yield REFOHRTERD 3, yield Rid async
for W—7THATEZHEOM I ZER T 2DIMMHINE T,

HEFIERIAY = 2 L — 2R L 30, WRICK > Tid IEREAS T RL—2 1T L—% 25T
Landh £3, BRSNLERPIHS 2 THRWEGE, RO Een iz @AL £,

FEMBAY = 2 L — ZBIEICTIE, async for XX async with X2 TR await RdDHZZ 2D
h%d,
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2477 MTT,

ZHE. __anext__ () AV v FEMEoTIHEEH XNz T2 awaitable 7Y =27 b %IRRT asyn-
chronous iterator T3, Z @ awaitable A7 =27 NI, RD yield XNE TOIEFIAY = 1L — KB
BOREZFEITLE T,

yield 12K 27=TNC, ZOMETOFITIKE (09— AVEH e FFRED try X) LHIZ—RHEIE X
F9, _anext () TRINMHD awaitable 12Xk > T RS TR L —F2 1 FL—42 PERICH
fla/z &, LB EEELES, PEP 492 BX U PEP 525 #Z2 L TLZX W,

asynchronous iterable (JEFIIH A 7 F 7)) async for XOHFTHHATE 247227 b T, BHOD
__aiter__() XYV v B2 5 asynchronous iterator 2R3 1ULR D ¥ A, PEP 492 TEAX
NFE L7,

asynchronous iterator (JEFAMAA 7L — &) __aiter__() & __anext__() XYV v FEFEELLATY
=7 N T, __anext__ & awaitable 7 7Y = 7 b BRI RITINIERD £¥ A, async for I
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Dzt o DEM @ BEFoTWBE, ZOBMEZ 0.0 TSHEINE T,
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VY RBRBHZATY 27 FTT, PEP 492 22 L TLE X W,

BDFL ZEIER =M GMEE (Benevolent Dictator For Life) DBE T3, Python O, Guido van Rossum
DZ LTI,

binary file (VN4 FV 7 7 AV bytes-like 7T TV b DiRAHAABIUHEZRAANTES T7A1ILAT
IV TS, XM FVT 7 ANDENE NAFVE—F ('rb', 'wb' or 'rb+') TH»NZT 74
)b, sys.stdin.buffer . sys.stdout.buffer . io.BytesIO X° gzip.GzipFile. DA Y A X VX
T

Str ATV FORMAEFEENTEZ 77 A NF TV 27 MTOWTI, text file BBRLU TS W,

bytes-like object bufferobjects ¥R — h LTWT, C FEDOEMKT H#i L7z contiguous Ny 7 7 — %42
HEATEER L 7Y = 7 b, bytes, bytearray, array.array . %< O—f#V72 memoryview 7Y =
7 bR ZTHUCHTZD £F, bytes-like A 7Y =7 M T—XEME. NAF VT 7 A ANDRIE, VY
T FEREHLERERE, NMFVTF—X2ERTZ2VALVWARBEECHHT SN TEET,

BODPDEETEINA TV T —XE2LBTIHENHDET, ZOHIEORF 2 X bTIEEL 75
HEETEEX bytes-like 77V 227+ KERLTWET, ZHEAGER ANy 77 —F 7P =7 ML,
bytearray ¢ bytearray @ memoryview REDVZENE T, Fiz. MOBOIPDEETIIRERA
TV VDAL F ) F—& (7 HAHLERAD bytes-like £ 7Y =27 b)) ZRELE T, U
bytes & bytes @ memoryview A 7Y =7 BB ENE T,

bytecode (/N4 b a—F) Python @Y —Za— Fid, Python 7125 4® CPython 4 > X 7Y X DN
KHTHHAL FT— FAL AV SLASNET, A4 FT—FIE .pyc 77 A MF v v o2 IS4,
FL7 7 ANVH_EHICETEN L ZR3IDEHRIRDET (Y—RI—=F2H6NL Fa—FA O
Eoary 4 VEEEINET), 20 ” HlESFE (intermediate language)” 1&. &4 D NA P a—F
WIS T 2 EMEE 2 EITS 5 REYS Y TEET e WA E T, BEERIFEREL LT, N ba— R
B72 % Python R~ VEITEINEST % Z ¥, Python VU —ARBTEETH 3 Z & I3HFFEA TV
A,

NA FPa—FOMS—EIZ dis EX2a—L IZHDHET,

US5R (FFR) A—F—EHA TV =2 b RIERT 5720072 7L — T, 77 RERIWE,. 202
FADA VARV ALOBERETZAY v FOBEREEAE T,

class variable (27 7 RAZEH) 7 7 A LITERSI N, 7 FALNLT (DFD, 7 F7ADA VARV R ETRI
LIZ) ZHESINZZZHNE LTWHRERTT,

coercion (B M URID 2 518z 5 HEORPITON S, HEBDA VAKX Y ZADHIDRINDIEER D
ZHTT, FlRIE, int (3.15) IIFE/MEAB B 3 ITEH L £ 3, LA L 3+4.5 TIE, &518Z
BUMERZL D (— O3B — D3R EV N INE %2 3 2 AN [F U BN AT 2 7217 4UE TypeError
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FIADBENT S NFE T, BREIDS D o720, TRTOLEIE. L ZHBERMTH->TH, HIZ 3+4.5
Tld7 < float(3)+4.5 2 WS k52, 7u 7 I~—0E UBICERILL R ITIEW T EHA,

complex number (HEZFRE) XI<HOLNTVWEEBREZNIRL =D DT, IRXRTORIIFER L O L LT
KINF T, BEIIEEEHN (-1 OFAR) KE KBTI 0T, —RICBEETIE 1 eFHEHrN. T¥
TiE j eFEHINET, Python FEZEEBITHAAATHIGL, BEORILEZI > TWE T, BEHIIRE
2§ DY TEEE T, FlXIX 3+1j TT, math B 2 —LOERBIEFIHT %1213, cmath Z{#
WET, HEROMERIED» R D EERBYOMET T, DEEEZEURITIUR IEIZREW R EHL
TLE>TELWTL x 9,

context manager (27 FRAX M3 —I %) __enter__() & __exit__() XYV v FEERT S I LT with
XHNOBREEZEHET 24727 +TF, PEP 343 2B LT FXW,

context variable (Y7 F X MER) a7 F X MKFEL TRZZEEZFROZR, ZHE. H2E-DED
BARDEFAL Yy RTRAEDVEZAL Yy FE—ALZA L —YRETVET, LrLaryTF2 MEH
T, 1 DDOEFTAL Y FIQWDHhDa Y 7F R MHHDE, ar7F R MERO TR ARz
JEFIAR R 7 DA DEBIFTT ., contextvars ZHZML T X\,

contiguous Bz, JHifit) Nv 7 7 DIEIC C-ERE E721X Fortran EHt TH2HEIC. ZDNy 7 7 135
MLTWVWRLAREET, TaRXITAY 7 71d C #fHTH D Fortran #HE TS, —RITOHEFITIZ,
ZOHEBIMBTAEY LTHHET 2 L5 CHEIN. RFEPELR2HHE DI TWLEF TS %
To ZXOLO CERRENTE. XEV 7 FLRAECERZ K2 BICEREOBRAFHRINCED
DKt U, Fortran 2 S TERYIOBRZ FORINCE = £ 3,

JN—F> (AL—F) al—FLEIIN—F DI —BEIERTT, 7 L—F kD shiz
gL AD, BlokdonzHgmgr»ro5HET, aL—F IEZL OkA RS »S5 A5, HE, B
322D TEET, 2—F VI3 async def XTEETZZET, PEP 492 2SR L T Z& W,

coroutine function (2N —F YBIEK) coroutine A 7Y = 7 b IR TETT, a1 —F VBIBUT async def
NTHEEXN, await, async for. LU async with F—V—RFZEOZ e HERET, Zhbid
PEP 492 TEAIIE L,

CPython python.org THMF XA TW3, Python 7025 I v/ SEOEHEN R FEHE TS, "CPython” ¥
WO HEEIE, ZDFEE% Jython % IronPython & W o 72D 3EEE ¥ XAI3 2 EHHE 2 55 1CHH X
nNEI,

decorator (7L —%) IO Z RS BEIELT, #H. Qurapper M TR ZAH i L CGHEAZNES, 72
L — Z O— 7 FFFIZ. classmethod() ¥ staticmethod() T,

TAL—RDOXEEZ S VR VAT 2l —TF, XD 2 OOBBERIIEHRIVICA TS DT :

def f£(...):
f = staticmethod(f)

@staticmethod
def £(...):
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FICHEZD 2 Z ACDFEELETH, DENMFONTERA, TaAL—XITOWTFHLL X BEBER B
TR IR EZE DFFa XY FE2BBLTLEIW,

descriptor (FRAZVTFX) XY v K __get__(), __set__QO, HBW\WF __delete__() ZERLTWVWEAT
P MTT, BB TABUENT AV TR TH2 L E, BERRICK - T, LTV 3RIR
EERM O I E T, BH. get,set,delete D7=DIT a.b EEL L, a DI FRAFENTE IV s
b EMBRLETD. b BT AV T RTHENIZNETNDTRAZ Y TERXY v RHEMUEHEINET,
TR7 ) T ROMERIE, Python 2R EME T2 ETHERDET, 2W0IDE. TARAZ Y TR ZD,
BEL. XY o R, TaX74, JIAXY v R HIXY v ¥, ZLTRA=—RIFADZREVo72%
 DHEBEDRAE 72D 5T T,

TRV TEZDRAY v FIZBEUTEEL &, descriptors 2R L TL 72X W,

dictionary (%) LR D ¥ — R EIMISAT 1 2 HABESI T3, __hash__ () XY v F& __eq _ ) XYY R
ERELLEBEOF 7Y 27 F2F—IZTEE T, Perl Tld Ny > a (hash) eI TVWET,

dictionary view (###H ¥t 2 —) dict.keys(). dict.values(). dict.items() 25RFTA T =7 F T, &F
HOHHO# Lt 2 —2R®ELFT, bbb, HENLEINLZ b a—3ZhE ML x5, &
FY 2 — 2RI RIRY X MIZT 5121E list(dictview) ZHL TLEE W, dict-views 2%
LTSN,

docstring 77 A, B, EY 2 - NVORYIORTH 2 XTI T IV TT, ZDAA — b DETRICIIIE
WHENETH, arv LM Rk THRAEH, 20772, B, TP a2—1D __doc__ @M LT
RIFENET, AV baRARIZSayTES GRIEFE: BEXLTERTES) OT, A7V FDFR
FaxXy b eE ARG TT,

duck-typing 247V 7 bBELWVA VR T 2 —RAZR>TWEADPERET H2DIATY =7 +Oil%
Ranwrsar7s I 72240 TY, RO, BRicA 7Y 227 XYy FRRBEENIFIEND
bz LET, (FEADISIRAZT, 7LD XIRBIE ZHUIT AL THZ,1) 4 ¥
X7z —RERMIDEHRTZ2 T, EFLFFA vy ENza—Fid, RVE—7 4 v 7R &
LCERBMEERM EXEET, By 7 XA 270X type() % isinstance() IZ &k 2 HIEZ B £ 5
(7272 L. B2 R4y 7% MREEI SR THMTETLIdTEET, ) 2ofbb, HARIC
hasattr() H[ES FAFP a7 oI 7%2FHLE T,

EAFP TEER]%Z L 2 X DFHFLEFE D ADAS (easier to ask for forgiveness than permission, ¥ —7 14 —®
ZH) ) OB$TE, 2 Python T bR Twda—7F 4 Y Z2AXALTIR, BEIENZF—S
BUENPTFETZ2DDEREL. FORENR > TORGECHNERIEL T, ZOfETTFRLEY
53—=FT 4 VT ARA M, try XB LU except XD/ TADZDPFRETT, ZDT77=v 7
E. COXIRFHETIIMMEbITWS LBYL AZ A L EMIRINLR S DTT,

expression (X)) AILDOELFHEiXN 2., —F L FHDHEX (a piece of syntax) TF, FWRZ 3, ik
VT I, Al BT 7R, HETPEETCHLRY, H2RTROEROEAELTT, o
Z L DEFELEV, Python TEERZBOETOMBRERIKN L VI DI TIEHD £ A, while DX S
e R LTRERZRY X 8HD EF, RABATIERIXTT,

extension module (EIREY 2—) C % C++ THLNZEY 2 — LT, Python ® C API Z#FHL T
Python a7%a1—#—a—FeRehehLET,
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fstring "' R 'F' DRI W SCFESY) T Z U fstring” 2 FHER, 24U T 4 —7 v MEALES]
V7 I OFMEEOZMTT., PEP 498 3B L T X\,

file object (77 ANF T =2 ) Tid VY —AAND 7 7 4 V&M API (read() % write() XYV v K
ERODD) ZRALTWEA T2 b TY, 774047V MR ERERETFRICE T,
FEDT 4 R LD T 740, ZOMDEXA TDR ML —IREET AL R (FIZIX, EEAHT,
AVAEYURNY T 7, VTv b AT, FE)ANDT IV EREHENTEET, 77404727 ME
file-like objects X streams & MM F T,

T7ANT T2l MCBEBRICE3IEEIDEST: O NAFV—=T7A)L, Ny 7 7ENi= NA
FU=T7A), ZLTTFALT77A4I T, A VRX—T7 24 A& io EY 2 — L TERINLTWV
FT, 77ANK T =0 bEAEBIERENLITIEX open () BIEEES Z 2T,

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

Python 3.3 IETIX 2 D 7 7 £ VXA H D %3, sys.meta_path THHAX NS meta path finder
¥. sys.path_hooks T EN 5 path entry finder TH,

Iz OWTIZ PEP 302, PEP 420 BX X PEP 451 2B LT X\,

floor division —FITWVVNE WEEEIZ LD B EEERRE, floor division HE T // T3, HIZIE, 11 // 4%
21272, float @ true division DFER 2.75 L EAD FF, (-11) // 41F -2.75 & IhSVLAHIC AL
DBZDT -3I1XRZILICHFERLTLEXW, PEP 238 2L TLZX W,

function (BI%Q) MEOCH LANCMEZ R T —HOX D Z v TF, BBIIZ 0L ED K518 2ET ek
T, REDEITRICSIBEFEH T2 Z e AR E T, |58 AV v . function 2SI L TL X0,

function annotation (BI#(7 /77— a2 ) BIED X5 X —XRREDED annotation TF,

BT 77— avid, @HIZEEYF oD ifEbNET: AIZIE ZOREZ 2 2D int BD5|
Brelis e s, 7 int MORDEZFO EHRFE ATV T,

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

return a + b

BT /) 7—3 a v OXEER function O TR INATVWE T,
HERED AN D B variable annotation ¥ PEP 484 #HMEL TL F X\,

__future_ HEHORWHTT-RSEREEZTREDA VX T Y X TEMNCT 3201707 I <nFHATE
BELEY 2 — LT,

__future__ Y 2 —JL% import L T*DOEEE T AU, #i7zRAEREL WD TEMX Nz DH W0
DT, WOBET 7 4L OEREICR 2 0b2 ) 3

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)
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garbage collection (HAR—yalL 7y ar) ThPREEDNS Z L DRV EY 2RS5BT, Python
d BREAY e, ERSREBE LB T BRI R—YaL s X 2o ThHR—yaLrryay
ZITVWETS, IR=—Yalr7Xd gc BV a— Ve fioTHRETEET,

JIRL—=& (Y= AV —2&) generator iterator 2R TBIKT T, @EHOBBUIMTVWE T2, yield X%
FORTHRLED £7, yield Hid, for L —FTHATE 2D, next() B THEZ 1 >FOWDHL
7D TE5, HOM P ZAERT 2 DIHEHENET,

WEREY 22 L —ZBEBERLETH, URICE>TRE PxRL—FATL—R 246535 EH3HD ¥
T BRISNLEBERDPHS L TRWEGE, LD DI 2 BEE2 AL 5,

generator iterator (¥ = 3L —X A 7L —2X) generator BABTERINDE ATV =7 FTT,

yield D7 NICHEFTEATIREE (AFTAKSPARWED try XX E2ET) 2L T, WEIE—RIIcH
WrxhgEd, DzRL—F1TL—4 PEHAINZ ., FHILMEZTIS L ES (B OB ET
DI IHT LWVIKEED S BAGAT 2 D & MBIV T ),

generator expression (Y z L —&K) A 7L -2 %2RIKXTT, FHOKNIC, V—TE-EERT S for
fi, #WiPH, 2 L CAHISATEER if HisooWnWTWwa K5I Ed, &5 LTRSS R sMilo
BRI TEEZ AR L £ 3

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

generic function (Y =3V v ZBE) Bz 2800 LA UHEL 5 2 BEHEE» SRS N 2 T3, Y
HURHC EOEEZHNE 2T 4 Ry F 7LV R LS EDRESNET,

single dispatch. functools.singledispatch() Fa L —&, PEP 443 2SR L T X\,
GIL  global interpreter lock SR LT IEE W,

global interpreter lock (7B — N A ¥ XY &y ) CPython £ ¥ X7V ZBPHAHLTWS, —FIZ
Python ® N1 FOd—F Z2FT323A Ly RIZ—2FB I TH 2 2Ha T 2 HATY, Zhick
D (dict BREDEELRMAAAMEEL) A 7Y =7 bETADFER T 7 2120 U TR ICZ S
1272 % DT, CPython OFEERS Y TNZRDET, A X TFV 2k y 7§52 T, vLF
Taty ¥ yHEL BUAINLD AR PG EH]AIT, A VXY X eI LS ALy METE
X512 ¥,

7272 L. BEEDR 2 W0IEANED WL D DIIEEY 2 —id, Ffie Ny ¥ 2382 PO EOE WL
35 EICGIL 2RI 2 X5 TVET, £ 1/0 U ZF 256 GIL I XH IR
INFET,

WEW? HHARRALF ALy FIL” LA v 2 7)) 2 (HEh S 7 -2 2flirvhETr Y 75 3)
MEAFINE LD, BN o707 a3 DGEDRT 3 —< Y ADBEP 72O THIL T8
ATLze ZORT7 =<V AOREEZREIRL X5 2552, SHEXXDEHICR DRI R bAEM
THEEZILNTVET,

hash-based pyc (v > a2X—=X pyc 7 7 A V) IEMEZHGT 272012, WIET2Y -7 7 A LORE
BEHRA TR Ny Y 2 lEFHT 24 ba—FDX vy vy > 27740 T,
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hashable (/v > 2 A[RE) Ny 2 afEE LA TP =2 b eld, AP EDS LAy ¥ 2 fliR D
(__hash__ () XYV v FPRE), MOF 7T 27 FEHBBTES (__eq__ O XYV v FOBRE) 7
V7 bTE, AfERANY S 2FEATY 27 MEBTE Uy & 2R FFORENDH D 3,

Ny Y abRRATI 27 PEHEDF —REEDOX A LTHEZA % T, HEPEED T — X MG
EAFRTA Y & 2 fHZ > T2 25T,

Python ®A I 2 — X ZARMAABL TSI 227 ME, IBEAYDNY & 2ARETT, (VR FFEED
£97) I2a—FTNRAVTFIENY T aPARET T, (XTI NR frozenset DEIR) £ Ia—&T
NRaAYTHIE. BREPINY Y aAfETHE L EDANY Y 2A[RETT, T—F—ERDI 7 ADAL ¥
ARVATHDIEIRATI 227 METFT 74NV M TAY T amd[fETT, £ ET (HHEZRWT)
FEBSEFIEIEFEMMTH D, Ny > afliF idO LhEsNE T,

IDLE Python OFEABIFEEREE (Integrated DeveLopment Environment) T3, IDLE & Python OfHER
RECATICRI S TV S BRI ZEREO 7 4 X 4 &2 7)) RERET T,

immutable (f I 2= 7)) EEDHEERio7cA T2 b TT, A I2a—XTNRFTI =7 MTiF,
i, XFH, BEEXRTAREDRDHDET, IOHDFA 7V 27 MIMEEZEZ ONFERA, FlDOEZE
HEIE DB FieA 7027 PRERLRTNERD EFR A A 32 =K TNRBRA TV =2 b
E EEDANY ¥ 2 @R 72 2NN CTEHEREEZ R LT, HEDXF—BZOHITY,

import path path based finder 75 import 3 %€ Y 2 — L E2REKT 2507 (£721& path entry) DV X b,
import 1, ZDV R MIEH sys.path 2HRETH, ¥ 7y r —YOHFIB Y =P D
__path__ BE»S K ET,

importing »2%EY 2 —/)L® Python 2— FAHDESY 2 —/LD Python a— FTEZX % & 5125 2 0HE
T,

importer TV 2 — A ERLTR—-FT 24 T7I 7 b, finder & loader DEEBLTHHE24A T2 b,

interactive  (XfE&[Y) Python ICENFEHIA & TV ZHH D, XRREA 2TV EDTay T MIANT
5 LHIFBICEITSNTHIRZ R 2 2 e A TE X T, python M55 FTICEITL TSI W,
(AYE2—=RDAA Y A= a2 =75 Python DMFENA > X T X2 EHTE20b LNAEEA, )
MEENA 2TV R, LT AT 7 2R L TARRD, BV 2 -0y =Y OHZINWTAS
(help(x) ZHZTBWTLZXW) OIZIEFICER LR Y —LTT,

interpreted Python 134 ¥ 2 7V XKD FFETH D, 2284 FFFHFEOMBMEL EF, (Nf Fa—F
AYRATDDHBTDIT. TOXFFEKRTITD, ) TITOA Y& FYXFiELIE, Y—RAa—FD
T 7 ANE, FTFEITABEERC L THhLFETIE D e o R LIC, BEEFETTES 2 2R
LET, A 27V EZERDOFFEIIER. 2> 1 FBRAOFFEI DR TNy Z7O¥ A4 7V
WHOD, TRIT ADFATIE—MITENT T, WEH S L T LI W,

interpreter shutdown Python 4 ¥ X =7V X—3> v v bRV U ZEFINLFIC, T 2= TXRTOD
VT 4 INVBNEREEZ IR D, TRTOMR LY Y — R BRECHKT 2. Kk 7 = — X1
ADET, ZO7x2—XF AN=DAL T2 2@ BEFTHL T, ZAIREIDZ—-F—ERDT X
F 57 & —% weakref A — Ny IRPUEIHENLZZEDBHDET, v v PRV Y7 =2 —AHITHE
fTaNda— R ZAPMRET IV Y —ADRTTIEBRELEWY (X B20NEF74 77V —ET 2 —
X warning BT T) 7-DIcHEA RFISNCER L 3,
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AVR—TYVENS vy AT 3 EREHIZ  main TV a2 —IRETEINTWERAZY I+
DEITHET LI TS,

iterable (KIERJREA 7Y =7 b) BRE—HIC 1 D3 OREEZ2 A7V 227 FTF, KEWHEA TV =2
F OBz, (1ist, str, tuple EW o) B TOY =7 Y AHP dict ° 7 7AINA T Ik
Vo RO DIEY —F VAT BB WIE Sequence BRI EREE L2 __iter__ () XYV v Fd
__getitem__() XYV v REROEREDI I ADA VARV ABETENE T,

REFTREA 72 = 27 P for W—THRZDMZL D —F R GRiE: 2ITOI—7r Y AL
3= Y ZBITR R OB e WS EIR) DR E L 72 3R (zip(O), map(), ...) THHATEE T, K
EAlREA 7Y = 7 b R AABBEE iter ) D5IMELTETE, A 7027 MIWT 24 7L —4%
BLET, 2OA4 7L —RE—HOMERG| S FTEIERNT T, BEIIRKERREA 7Y 27 %25 R
WiE, iter() BMAEDATL =R ATV 27 VAN THRIET20EEH D $H A, for XTI
DEMEZ HEIFNCTIT V. — R OZBZER L T =T 2R LTV A HA 7L — X 2R/ L %
To AIT7L—R | =TV DL —2 3ZRLTLIEZ N,

iterator (A 7L —R) T—XOWMNERHTEA T2 b TTo A TL—XD __next__() XV v K&
DIRUMFNH S (E 7213 AA BB next ) WCHET) . MODOHDOEEEZ—DTORLET, 7—
207K 785, Kb DT Stoplteration At ZEH L 3, ZORKT, /7L —&A 7=
MIRETEBD., ZHLIEE __next__() Z{EMATD StopIteration TXHLFET, 1 71—
R, ZOATL—=2ATY =7 FAKEERT __iter__() XV v FEFEELRINUILSLVOT,
A4 7L =MD iterable ZZHE T 2I1ZL AL DEMCTHATEE S, 3o E b & LEABNIEED
RIEZITD &5%a—FTF, (List DLIR) avy7F+A 7Y =7 ME, BHZ iter ) BfucA 7
Y7 MZELED for M—=TFHNTHES 2N, FilBREHOA TV —XZ2ERLET, Thz A
FL—RTITBS T2k, MDA TFL—> 2 Y THABADOFEUA TL—&A 7Y 27 b EHHIC
BRI/, BOaAYTFDEIITHR->TLELET,

FM BRI typeiter I2H D T,

key function (F—B8%) ¥ —BIEL H2WIEFREREKLIZ. YV — FRIEFLEO 7= OfEZ KSR L]
REA 7Y =7 b (callable) T3, BIRIX. locale.strxfrm() % ¥ —RBIEUCH 21X, v Fr —LIKFD
V—1rDBEEIDo oY =X —%IRLET,

Python ®% < O — M 3F —BREZ T D ZROWM MIERL 7L — FezEH L £ 3. min(O, max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) F23H D £79,

F—PBAEED HIERIZ WL 205 D T, HlZIX str.lover() XV v FERKIFNLFEEXFIL &
WY — FERITIF BB LTS Z e HERET, HSWEL lambda r: (r[0], r[2]) D &S
7% lambda 26 F —BIB21E2 2B TE£F, F7/. operator EY 2 —/Lid attrgetter(),
itemgetter(), methodcaller() ¥\ 95 3 DDF - A I 7 X Z B L TV ET, F B
DIED 2 NG DAL Sorting HOW TO ZSEL TL &0,

keyword argument 25| 2SI LTI I W,

lambda (7 &%) X D4 > 74 YBRT, BRI OHES A 2IFHlizhs 1 20 R 284 F T,
7 LRI EE D M50 lambda [parameters]: expression TJ,
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LBYL Z2EBIEDH (look before you leap)) DTS, TDa—7 4 ¥ 7 ZAXANTIE, O LPHR
R2ITHENS. BIRIVICHTIESRF (pre-condition) HIEZ1TWE T, FAFP 770 —F L MERYT, if
X037z K S AMDN S ORI TS,

~VF ALy MEINLRETIE, LBYL 7 7m—F13 " B27 @R ” R BREOHAIREE 5| %
EZFTVRIBPHDEF, flZIX. if key in mapping: return mappinglkey] X W5 22— Fid,
HEDE. FDAL v ROBERLBEDHNIC mapping 5 key FEDRLS CEMLET, ZOMEIX, vy
75250 EAFP 770 —F %5 Z e THRIRTEET,

list (Y AF)Python DMAAALD =TV TF, VAPEWSHEHATTT, V227 VR MTERL,
MDOEFETE S B (array) ERIEDO S OT, HEEADT7 7L XIF O(1) TT,

list comprehension (VA FANEEG) =7 Y AHORTH 2 WE—HOERZIUHEL T, ZOMR» 5415
VDA RMZIRS, a2 FRFIETT, result = ['{:#04x}' .format(x) for x in range(256)
if x % 2==0]1 35,055 255 X TOMBE 16 EEHEL (0x..) LAEXFIN»H%225 ) X b
EEBLET, if Hildd 7> a > TF, if HinRWEE, range(256) DR TOEEINHINE T,

loader EY2—L%R—FF23547Yx7 b, load_module() EWVIHZRDRAY v REERL TWARITN
B EHA, B—X=IE— BRIV finder D HIRSINE T, #HMllld PEP 302 %. abstract base class
IZDWTiX importlib.abc.Loader ZZfRL TL 72X\,

magic method special method D < 7213 7=[AFKFET T

mapping (¥ v ¥¥ 7)) EBEOF —HKEZ VK- L TWT, Mapping » MutableMapping @ fGREJEK
TR THEINIZXY v FEEELTVWEaYT7F A7V 27 T3, fHlZIE, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 72 ¥ T7F,

meta path finder sys.meta_path #MZ L TI& 547z finder. meta path finder IX path entry finder & B
RiEHH EFT2. FIWTT,

meta path finder 235255 % XY v FIZDOWTIX importlib.abc.MetaPathFinder #ZHR L T 72
é L\O

metaclass (XX T FR) VFADY FTATT, 77 RAERIFZ. 7 I7RA%, 7 I7RADFHEL, BEIZ 52DV
APEEDE T, AXZITRIF. ZAS 305 LTRITMD., 77 RA2E32HEZEVE T, 1F
CAYDF TV 27 MEASIEEX RIEXZ 75 20D) 77 40 b OEEEZREMEL TWE T, Python
DR DIIHARRLDAR Y FRABEHTESLRTT, I FLALDI—F—IZW->T, X&X7 7 RiE
EBEDZNSDTY, LirL, —HOBHETIE, XX7 IR TILH Y M RGEZREEL %
T, R RARXEET 7 RADOu B S5/D, ALy Re—=TJWEEMLED, A7V 27 FOERE
BIFLZD, YN b rRFEET LR, ZLOGETHHEAET,

FEMIIE metaclasses 2SR L TL Z & W,

method (XY v F) 7 7 ARKKOPTERINBE, 2027 72AD4 YRR ADEMELE LTHOHEA
THE. AV Y FBA VYRR YRAA 7YV 27 b H— 518 L LTRUMD £3 (Z0H -5 BIEF
self LMHINET), B & RRA TR —T 3ZRLTIEZ W,

method resolution order (XY v FRIRIAFF) PREREHICEIE Y 5 AR ER MBI N2 HFE TS, 2.3
DD Python 4 ¥ & =7V ZMERT 2 713 1) X 4 DOFMICDWTIE The Python 2.3 Method
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Resolution Order ZZH L TL 7Z& W,

module (&Y 2—/l) Python 22— FOMEHAME LTIERH AT 27 FTT, TV 2—VIIEED

Python # 7Y =7 b2 EOHAIZEMERD £ T, €Y 22— importing DUEIZ X - T Python 12
MAAENET,

NYT—=2 ZBRLTLIEZZWY,

module spec EP 2 —lEBR—FFT23DIMHbN 3 AV FR— MEDERE ZLHAIZEMTT, importlib.

machinery.ModuleSpec DA Y A X Y A TT,

method resolution order ZBHRL T Z&E W,

mutable (I 2—X 7)) I2—XTARATIV =7 ME 1d) ARSI R EREETEET, 1

Sa2—27)) BELTEE,

named tuple 7 HHEIffE X TL7 LW S HEEE. ZTNVEMALTWNT, 4 7y 7 AWM L EHRITH LEN

EEoTO7 7L ABTELZEREOHLY 7 ATHEHENTWE T, Z0MP 7 7 IIMOIKRED £ -
TWAIrddHhET,

time.localtime() % os.stat() DRDEZEZLWVL O DHAAARIIAHIMN E X I TT, i
DX 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

(EDBID & 512) W D004 & X TVZHAAARII L o TV T, ZOMICd AR E X T
Z. BEHEDZ T AERT tuple AL, ZRIDT7 4 — L REERLTERTEET, Z0E53%7
ZAFFEHTENRD, collections.namedtuple() 77 7 M UPBKTIER LD TE %9, BRED
HEE. FETEOLARIN & &2 TRl AABDGHIN & &2 T EENI IR X Y v R Z2EBIT
EEI

namespace (%HEIZ4M) ZBOIEMEINZHFI TS, BETEMEIIHEL L TEEINE T, AEiZEEICIEA

T2 D (RAYy FO) ARFIRRobDEF TR, RFINEZS D, KB LRbD, ZLT
HARABDDDHBH D 53, HETEMELETOERZC Lo TEY 2 - HE2YR—1+F
%o Bl Z1XB9%L builtins.open & os.open() FHHIZEMTXAIENTVWE T, /o EDET 2 —
AP ZERE L TVE0IHRT 22 22k o THITREMIEATHE L RTEZ R L 3. HIRE
random.seed() X itertools.islice() & EL ¥, TN ZNEY 22—/l random X itertools T
FEIXNTWVDE Z DAL T,

namespace package (BH(ZE/M Ay r—I) BTN r—YDary7re LTHREEEN 2 PEP 420 package

o Namespace package 138 Z 6 K WHER 2 H 723, __init__.py 7 7 A AR WD, regular
package B2 H £7,

module ZZHR L TL 72E W0,

23



https://www.python.org/download/releases/2.3/mro/
https://www.python.org/download/releases/2.3/mro/
https://www.python.org/dev/peps/pep-0420

Distributing Python Modules, V) —X 3.7.17

nested scope (R A FINRa—T) SMUTERIN TV IEKESIT 2HEET T, BlRIE. H 25D
BOBOHFTERINTWAEE, NMUOBEIZIMIOBEKF TR ESIBTEET, 2R FEhi
Aa—=FRET 7 4N M TREBOBRZIHTE, ZHORARZTELVDOTERELTLLEE WV, B—
ANZERE, mDHAMDR a2 —FTERZHABTELE T, FRIC, e — oV ERZfS £ 7a— N
N DOEEFAEE L LT, nonlocal THMIIOZRICEZIADF T,

new-style class (TR XA NI FR) S TR ERTDI FAF 7Y =7 MZfb TV ZEMIT O W]
T, DHTD Python D N—=Y a YTl iREZANVT FADAD __slots__ . TARZ T X,

__getattribute__() . Z7AXY v R, ZLTHNAY v FED Python OFr LW, LR HERE
FMEATEFE L

object (A7 ¥z b) KRB (BIECME) L ERINLREIBN (XY v F) 2022 TOF—X, b LI
BTO HIRZAINIT TR ODRMOHEKT 72D ¥,

package (Sv 7 =) ¥ TEY 2 —ARHRNIY Ty r =Y BL L OHEK D module DZ 2 TT,
HMIZIX, Sy 7= __path__ BIE%EFFD Python £ 7Y =2 F T3,

reqular package ¥ namespace package S LTL 7Z2E W,

parameter ({R518) AT OEMET B (2 AV YR ) OERICBWTHEDNZIT 2 Z5|H 2EELF
T, REIECE S D D 5

o UBXLIFEF—T—F: (IB TELEF F—T—F3 I L TET I TEI5/0EEELE
o T ZIBLLTD foo R bar DL I, T 7 4L~ DIRGIEOEETS:

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

. UBOH: MBIk TOAGZ5NEEIMEEEL ¥, Python IX3IBAMBEDATHS Z ¥
REFET B LHEED D FRAS, HAALERCIIMEO AL HERSS D (Hl: absO) 2B Y
ES

o F—U—FER: ¥—VU-—FCIoTOAGALNZ5HERELET, ¥—V— FEHDGIHK%Z
EFRTE 25X, BIZIELLTD kw_onlyl R kw_only2 @ X512, BBIERDIRGIEY X M
B ERMES B EZITRD x» B TT:

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

o HAERME: (MOR5IETRICRZ T SNEEDOMES BUTIZ C) EREDERONIES Eh 5 2
LNBZZERIELET. ZOXIRIRGIEE. ITD args @ X 5 KRG DHIIC * 2DF 3
Zr TEHRTEET:

def func(*args, **kwargs): ...

o FAIERF—T—F: (MIORGIBTRICZY HNEEDOF -V — FEIBUCMZ T) RO D
F—U—F5BRE5Z5N2 e RIEELET, 2D X5 RE5IEE. LOBID kwargs DX 51
BB DRI *x Z2DF 3 TERTEE T,

BB A 7> a vy e NEDSIBOEL HHIEETE, 72 a vO5IICIZF 74+ MEBIEETE
%9,
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w518 . FAQ @ 3|1 K5I DE NI T 2?7 . inspect.Parameter 2 7 A, function 2
Yav, PEP 362 2SR LT 1ZE W,

path entry path based finder 5 import § % €Y 2 —LE2ET import path £D 1 DDGZFITT,

path entry finder sys.path_hooks IZ#® % callable (D% D path entry hook) DR L7z finder TF, G %
SNz path entry XHBEY 2 —NE BT 2 HEEH > TVWET,

NRRALY P =T 7 A VEDPHEET B RV v FIZDOWTIE importlib.abc.PathEntryFinder ¥ %
LTI,

path entry hook sys.path_hook U R MZ®H % callable T, $5E X7z path entry CHBEY 2 —L%E R
DY B FEEF - TWBIEEIZ path entry finder 2B L EF,

path based finder 77 #JV @D meta path finder @ 1 2%, €Y 22—V D import path ZMEL T,

path-like object (path-like A 7Y =27 V) 77 A VT R T L RRA%ERLE T, path-like A 7Y =7 M, %
A%RT str A7V 27 MR bytes A7V =2 b, £703 os.PathLike B b a v ZHEE LI T
7 hDENDTT, os.PathLike 7B FaLZHF K- L TWEF 7Y 27 M os.fspath()
EOHT LT str £720d bytes DT 7 A LT AT LNRRAZEHTEE T, os.fsdecode() &
os.fsencode() X ZNEH str HBWVIE bytes ICRZDEMRIET 2 DIMHEX T, PEP 519 TE
AENE L7,

PEP Python Enhancement Proposal, PEP (%, Python 2 I 2 =5 4 I L TEREZMT 2. HB W
Python OHHEHES € DMWERETICOW TR T 2 HFITXETT, PEP & HBEIC DWW T OfiER
Fefirufiak L 1R R 3 2 e Dl (BEm) ZIER 2 NETT,

PEP 1. #FHEREDIREIC»H 5, 33 2 =7 1 I X SMEREDEME Python 127 S 28k HRMT
DXENDTD DI LM O 25 e Z2HEKLTWE T, PEP 0FZHCEII2=7 41 NDEE
Eztis> 2. RMERZELT 2 COHEBIDD £,

PEP 1 22 LT ZE W,

portion PEP 420 TEF XT3, namespace package IZJBT 5. HED 7 7 A D (zip 7 7 4 MK
MENTVWEHEAELHZ)1D2DF 4 L7 bV IZEHE N2 D,

I3 |# (positional argument) 5% 2B L T2 X W,

provisional APl (EE API) S 4 75V 0% BIRVEREED HEHEIVICIRA SN DTS, 2D XD
BAVERT 2 —ANOREREHIL, HETH2 L INTVIMEIPARFEINTOERAN, a 7S
W EoThEr AR ENIUI, BAIEHMLETE (f X7 2 —RADHIRETEEND) DTDOIZE
T ZOEIBEFEFORAITONEDDTED N FHA - 24U API ZHAADINCIERE L X
NTCWARERBRREPBER LI 2ICOATONET,

& APL 12O\ TH, BRATAHMEDOBRWEE R TRERFE) ARSI TVWET, MERHHLZ
e T RITERB IR ZR T RNETT,

o7k, BHES A TSVREEL 2374 Y —ICEVWHB LA 6L Z L,
FRRE B X TELLZHIT SN FE T, 5l PEP 411 2B LT 723 W,

provisional package provisional API SR LT EE W,
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Python 3000 Python 3.x U U —254 >®=v 2 %—ATF, (Python 3 AEWIIRDFET - = EIZ M &
NIZEETT, ) "Py3k” kSN2 dbHD ET,

Pythonic D FFET— AL E X T TE»NIza— FTIE# <. Python OFHIC—EINIRA 7 14 F 2120 >
7B ZHRa— R, flziE. Python O—ii 4 7 4 4 L Tl& for XEMH->TA T I 7LD FTRT
DEZIFE>TL—TLET, DR DEFEICIFZOAMEAZROVDT, Python IZIEATWARWA
BROD DY v X —%ES5hb LA FEEA:

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

ZAUTH L. Ehwiz Pythonic 24K

for piece in food:

print(piece)

qualified name (Bffi%) £V 2 — DB — L2 aA—=T 05, ZOEY 12—V TEHRINLZ T A, B
XYy FAD, 7 RR” BRT Ky VKL TT, PEP 3155 TERINTVWET, by TL~ULDRY
B s 7 A TlE, BEiGIEA 7Y =227 FOARTERLTTT:

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

pass

>>> C.__qualname__

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

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

BV 2 NAADOBRBTHEDLNS 2, TLEMH (fully qualified name) IZTXTOBASSy F—I % &
2D Ky F K. HlZ1E email .mime.text ZERL £ 3

>>> import email.mime.text

>>> email .mime.text. name _

'email.mime.text'

reference count (ZRAV U b) H2F 7T 27 MTHT2ZRO, BRIV IB0RBR s E, ZD
A7Vl VEIWEINE T, BRIV Y MEEE X Python @ a— K RiZi3BNFRAD, CPython
HEQFEEREHRTT, sys BV a—lE, Tulov—>MEREOLF 727 VOSBRI Y Y MEHIS
72D getrefcount () BIEIZIRHELL TV F,

regular package faftfU7%. __init__.py 77 AVEELT 4 L 27 U 2 LTD packages
namespace package B LTL 72 E W0,

__slots. ZS5RANTOEST. A VAZRABHOHEEBEDODLUDERLTBE, f VARV ARER
HEbR 5222 T, XEVEHWLET, 2T I EONET7 7= 7 TTH, ELLIESEAPL
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Vo X—RDT, Mkr—X, BIZIEATVYIFERE e 257 TV r—> a3 Y TA VAR Y AN KE
WKHFEET 2, EWV0ol ERRE, bR VORRZNTT,

sequence (¥ —7 Y R) BEA VT R X DMEBNIRERT 7 R % __getitem__() FiEAXA YV v P&
CTHR—=—PL, BEZRIRT __len__ () XV v REEFRL iterable T, MHARAAS —F7 > R
%, list, str, tuple, bytes 2 EDH D £9, dict IF __getitem__() & __len__() dH¥K—FL
FIH, MROBBIIBETIIR MEED immutable ¥ —%2{H5 728, =7 Y ATIERLTYEY
27" (mapping) £ AR EINTVWEDTERELTLIZE W,

collections.abc.Sequence HIRIE Y 7 Rd__getitem__() % __len__() 7213 T7%< count().
index(),. __contains__(). __reversed__() XD JEBERA VX -T2 A AEZERLTVET, Z
DIFRENTA V=T 2 A A FEEL TV BAUL register() 2T 2 2 & THRIVNICERT 2
T EMRHKE T,

single dispatch generic function D—FETEIEZ—D>DF IO X VBRI E T,

slice (RFA4R) — R =TV O—WEEOLA T2 b, AT74RIF, BFREL [1 THERAONLHE
BoBoicanyzEL ZeTESNET, BIZIL, variable_name[1:3:5] T3, AHEIN (HF)
LTl slice A7 Y =7 FEARRTHAL TWE T,

special method (¥ X Y v ¥) & 2HNFE DIRIE. HIZXME % 3 2 72912 Python 7 HIFERICIEH &
NBZXYy R, ZOFEEDOXY v Fid, XYy FEORAIERRICT VX =237 2 DOPD0WTWE
To FFEAX YV v RIZDOWTIX specialnames TR XN TWE T,

statement () XUFAA —F (A=FD” 70y 7") ITARAIRBERTT, I X »F—U— K2 oMM
NBHDODEL LM TT, HBHICIE if. while, for BHD X T,

text encoding L=a— FXFH| k> a—F$2a—7Tv 27 TI,

text file (7FAMT77A0) str A7V =7 b 2FHAEZTED file object TTo LIELIE. 7FA 77
AVBFEBIIAL MEFOT— XA MY =LA T7 272 AL, THFA IV OA—T 1 7 2T
WET, 7FA M7 74 LDFNX, sys.stdin, sys.stdout, io.Stringl0 £ Y AX VAR % T ¥
AFE=F ("r'or 'w') THWZT7 741V TT,

bytes-like 7T TV b BHRAZEETELZ 77403727 MZOWVWTIE. NA1FUT 71 35
LTSS W,

triple-quoted string (=E 72 # — FXFH) 3 DOEKE L7 +— PElE (V) AT RA MR T 4 — () THZE
NXFH, BEHED (—E) 74— PXFINHRTREATE 2 XFINEVE DD FRAHN, Eoh
DHHTEHATT, 12202200 Ll +— MIBEEZ RS —FMLICEL LD TEET L, 17
M (\) 2R CHOEBITICERD 2 2D TELZDT, FFaXyi—yaryIFhEEL
IRFIC RIS ER T,

type (&) Python A7 =227 P OBIEA T 2 7 b BED LI RO ZRDET, HHWEIATI =/ b
W2 TVWET, A7 27 POBIX __class__ BHET7 272 AL%D, type(obj) THIGL 7
hHkET,

type alias (A V7 R) RO T, BZHENFITRALTERL £35,

B4y 7R3 BEeY b Z2HMLT 2DICHEHTTY, HlZI:
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from typing import List, Tuple

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

pass

CHERDESITEDFHAR TS TEET:

from typing import List, Tuple

Color = Tuplelint, int, int]

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

pass

FEEEDFAAD ® % typing ¥ PEP 484 &ML T2 & W,

type hint (e > ) Z. 77 REW. BB T X —=Z2RDEDOFRF XN 8I245E T % annotation
T3

e » MIWATIZR K Python TRFRHITIED D TRAD, HHVAEENTY —1iCe s THAHTH D,
IDE ®a—F i V77 7 &) Y ZTOFYPNHTRD 5,

Jua—NLVEKR 77REHE BET. a—-F LV EH TRV DDA ¥ X typing.
get_type_hints() THUSTZ %7,

HEREDFIHD S % typing & PEP 484 2SR L TL X0,

universal newlines F¥ X FRA MY — ADRRED—DT, LUTOITRTEZITREEFH#RL F9: Unix DITR
HE '\n'. Windows OFE '\r\n'. &\ Macintosh DRE '\r', FHFEICOVWTFHL L IZ. PEP
278 ¥ PEP 3116, X5IZ bytes.splitlines() $ZML T X\,

variable annotation (Z¥(7 / 7— 2 Y) BB 2027 7 ZABED annotation .

ZRDH 207 7 ARMEICHERZ I 722 i3, AARDRERTY:

class C:

field: 'annotation'

BT ) F—aid@EE EE L oD iEbRET: flXiE. 20X int OEZERZ L
PHIREINTVWET:

count: int = 0

BT 77— a YOI OWTIE annassign SiCHEH L TWE T,
Z DREREIC DWW TR L CW 3 function annotation, PEP 484, PEP 526 &L T 72X W,

virtual environment (RAEIRIG) WHAFAICYI D EEX N ETRIETS, 2HUT kD Python =% 77V
r—aYFRICY AT L ETHOTWA MO Python 7 V7 — a Y OXEENCTHT 2 2 272l
Python Xv 7 — D4 YR b= EFEITI N TEET,
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venv ZZIRAL TL 72X W,

virtual machine (REE<=> V) BRCY 7 MY 2 7LD ERI Nz Y ¥ a—K, Python DR~ >~
F. AN ba—RFary LIl N1 RO—F 2FEITLET,

Zen of Python (Python ®1ED) Python ZHfE LA T 2 L TOEZ 725, Python OFKGHFERAIL H¥%
Y2 MZLdDTY, WigE7m> 7 b T 7import this” ¥ 3232 2DV R M EFTMDHET,

29






8%

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

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.7.17

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

3.7.17 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 3.7.17 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 3.7.17 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 3.7.17 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

3.7.17.

4. PSF is making Python 3.7.17 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 3.7.17 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.7.17
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.7.17, OR ANY DERIVATIVE
THEREQOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.
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6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

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 3.7.17, 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
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 THEREOF.

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 provisioms.
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

RDOR=I 1% L)
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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.

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

ROR=STRER)
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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
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.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

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

RDOR=I 1% L)
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email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VY7wvhk

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.
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. 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
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
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
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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
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 TORTIOQUS
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/

(RDOR=1ZFE <)
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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
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
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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
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

test_epoll EY 2 —LIRDEHZEZATVETS:

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 conditioms:

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

(RDOR=I12Fi )
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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 — X kqueue f Y Z— 7 2 — ROV TDRODEHNEZEATOVET:

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
0UT 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
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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
documentation for such software.

*
*
*
*
*
*
*
* or modification of this software and in all copies of the supporting
*
*
* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN 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.

*

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

* 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/)"
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* 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

* 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
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* 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.3.13 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,
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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 libfli sources unless the build is configured

--with-system-1ibffi

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
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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 THEHALTWE Ny ¥ 27— 7L DFEE
1%, cfuhash 782 =227 OB DITEDZET:

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

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)
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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 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)
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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