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RAEREE 13, SXATLARMEKICA VAP —ATB3DTELRL, FEDT AV r—>ayTHHAT 220
Ry =% A YA P=LTES X527 2 MI7F O Python BREE T,

venv (FMRIRIEZ D<K 3 72D DEHEY — )L T, Python 3.3 2> 5 Python O—#zih £ L7,
Python 3.4 MRETI, (RIEIREZ O 2IZDTNTT pip A VAP =L T 23 L5112, HHHT
ORESINTVET,

virtualenv (¥ venv O #— F =7 4 OUEE (THIH) T, virtualenv 1T & D RAEEE %
Python 3.4 X DHiDON=T a TS5 Z e HRE T, UATON—=T 2 Vid venv ZHRMHAL TV EE
AL, TERESNZBRIRIC pip ZHEINICA YA —1T 22 bHRKERHA,

Python Package Index (& Python Ry =D 7V w7 - YRS P TT, ZOVRI MY DRy
=%, o Python 2—¥HBRATEZ X512, =TV YV —RXTIA LV REINTVET,

Python Packaging Authority (&, BHED Sy =T v 7YV — )L BH#TAEIXRT—RE T 7 ANV T 4 —
~v MEEDORTFEHEEZHS- TV, FRE - FXa XV FOEZFDOI/NL—-TTF, HoHIEIHLR
Y=L RFa X b, issue tracker % GitHub & Bitbucket @i A TEML TWE T,

distutils ZF VU I FILDEINF - BFi S 27 4T, Python EHES 4 775 112 1998 FEIHFNIEM
XNF L7z, distutils OEHENRFIFIZEBEIICHRD bR TOWEZTH, ZHUISTHERET
DRy T =Y TeBAADA YT TR N7 F v DEMEL LTHEELTWT, EHES L 750k
LTH->TWARZT TR, ZOHENIEHIOXMRTHE XTI TVET (Python DSy Fr—I > 7
EHEDRRE Z LD 2DIMEHLRTVE A=Y Y27 ) 2 FDLRTD & 512),
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Python Packaging User Guide: Creating and using virtual environments
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BARNREVE

Ry r=I YT DlDDEHEY —UIITRNTa~xv Y R4 U ofbhd 2 2EELTVWET,

UToa<wy Rid, €Y 2—-VOEHN—Ta » e ZUBMRET 2EY 2 —/L%, Python Package Index 2»
A YA M=NVLET,

python -m pip install SomePackage

AR POSIX Z—# (macOS ¢ Linux 2—FZ2EAFET) MFITIE. ZOHA FROHNZ, virtual
environment OFIFHZFHRICLTOWE T,

Windows T —HIFIZIE. ZDH A FADHNX, Python 4 > &2 b — KIS 27 2D PATH BRZEDH
BINTWDE ZE2HfRICLTWET,

FHERAN—D a U RR/INDAN—T a2 a~xy R4 Y ECTEBIEETZI LD TEET > R < REDHE
HETRY, Yo VPRS2 RRFEMH S GE. v r—I%e "=V a vy _EHIIHAMFTHATLE
X\

python -m pip install SomePackage==1.0.4 # specific version

python -m pip install "SomePackage>=1.0.4" # minimum version

HE, BETI2EY 2B A YA M—ILETHI2H5E5ICZNEHE install EITE2HATHHNRIEH D T4
Ao BRICIFHELTWVWRED 2 —LD7 v 7L — Fizid, HRIICEAZERLZITUIRD T A:

python -m pip install --upgrade SomePackage

pip ¥ FDREHEIC DWW T DFE L WIEHR L V ¥ — 21X Python Packaging User Guide i2® b 3,

AR DERIE venvy B 2 — VBB L TITONE T, BRIREHBREICA YA b —1T 312 Eitoa
<Y REHVNET,

BE.:

Python Packaging User Guide: Installing Python Distribution Packages
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59 nEVvung...?

T &L 2 REANOHEZEED L CIREENDY 27T,

3.1 ... pip%Z 3.4 £DOFION—23>D Python TIYAR—=ILT 3B
(el 7= e

pip % Python i@ % DX 3.4 IKET T, ZALMHTD N— a > Tld, "Python Packaging User Guide”

DFLIIC LT72h3 > T pip BEZ A YA =L T 2REDNDH D £5,

BE:

Python Packaging User Guide: Requirements for Installing Packages

3.2 ... NuT—CFREODA—HYRHRDOAICA VA R=ILTBICIE?

python -m pip install {Z ——user A /¥ a Y2 IF T LIV, Ry Fr—JR@F T AT LDITRTDL—
PHIZTIERL BEOL—FHDOAIZA YA -V ENET,

3.3 ... BIEEMHERD Python Ny 7 —SZA VX —ILTBICIE?

BEEHMFEA D Python 28w =Y DE PN FVEY 2 —MTEHITKFELTB D, BED L 25 pip
FEEFES>TA VAP —AT 2 3BESTEDD THA, BHIFE T pip 2o TA 2= L &S L
T30, BIOFE ZHOTA YA =T 350, ZLOGBAMHETL X 5,

BE.

Python Packaging User Guide: Installing Scientific Packages


https://packaging.python.org/installing/#requirements-for-installing-packages
https://packaging.python.org/science/
https://packaging.python.org/science/
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34 ... 1A= ILENEHRDN—-2 32D Python ZHE{TLTES
(I ?

Linux % macOS. Zofid POSIX ¥ A7 AT, N— a yHFSHMHED Python ax > F¥ -n X4 v F
ERAGOETHOWT, #YR A=Y a3 >0 pip ZETLTLEE W,

python2 -m pip install SomePackage # default Python 2
python2.7 -m pip install SomePackage # specifically Python 2.7
python3 -m pip install SomePackage # default Python 3
python3.4 -m pip install SomePackage # specifically Python 3.4

WUNIAN—=Y a YEEDPTENz pip A~V FHEZZ2Z22dHD ET,

Windows Ti&, Python 7> F ¥ —®D py & -m A4 v F L OMAEDLETH - TIZEW,

Py -2 -m pip install SomePackage # default Python 2
Py -2.7 -m pip install SomePackage # specifically Python 2.7
py -3 -m pip install SomePackage # default Python 3
py -3.4 -m pip install SomePackage # specifically Python 3.4

8 £ 3IE CSTNEIVWVD...?
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FL<HBM1TAM—ILICEAT 5 EE

4.1 Linux T. AT LD Python RICA X —=ILT 3

Linux ¥ X7 4 TlZ, Python O A ¥ 2 b —WZHARNIZIE linux 74 A MY a2 -2 a Y O—HICEENT
WET, 2D Python £ Y2 b —AADA YA b =)L, ¥ AT LT 3 root MERMBNET, £7=, pip
WEoTHHRFENTVEHDLIZERZAV K-V M7y T L —=FFTBEILT, YRAT LDy r—=
A =I X DARL =2 a VY RTLDIEIPDOAVR—F Y POFEETE205 LAFHEA,

ZFDEIBY AT LTI, pip TRV T —V% A VA b= AT 2BICERBREZF 5, 2—F DA~
A M= ETI DN, KIBRWAHETT,

4.2 pip DA Y X k—=ILETNTLAEL

pip BT 7 AN FTA VA= AEINTOVRNWI LA DHD T, XRDa~ >y FTHIEDRRD RIAD E 3

python -m ensurepip --default-pip

iz d pip DA ¥ 2 F—IL IZOWTOERDH D £7,

4.3 NAFV)DIFRDA VX b=l

Python 7R =27 FDEZLIEY —RRHWEEMAICHIMKFLTED, f YA b= 7rEXD0—RE L
T, Y F2—HPRETY —ADPSIREEI 2a— A2 a4 LT3 2 2 HfFL 9,

NAFY wheel 74—y FOVR—-bPRBEAINZZZ LT, 2. P4 < 23D Windows £ macOS 12D
WT D wheels D3BAAY Python Package Index 2B L THIRK 2 X572 2722 2T, ZOREIZDOWTODH
REORHEOHKI L, 2—FICL > TIEFTEAL FEFTICE N FFAILRE A Y R b—LT % X 575 5150
LICBR 0 LOLERA

L REA wheel 7 7 A LIRS AFH KW scientific software £ ¥ A2 b —ILIZBITF 510 { D DIRTED,
O—A ML RT3 2 { DA FVIREZG 2T 200 LA HA,



https://packaging.python.org/en/latest/tutorials/installing-packages/#ensure-pip-setuptools-and-wheel-are-up-to-date
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BE:

Python Packaging User Guide: Binary Extensions

10 F 48 < HB3TYXA+—ILICET BRE
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8%

>>>

2to3

RAsE&E

ARSI IT 4TI INIBITBT 7 4L bD Python 70> 7 TF, A VR TVRTA VRS
T4 TWEFENSZ - FHTISHTEET,

RDHDDVEZHLNF T

o AVERIIT4TIINRXBVT, A VT rENa—FTry 2, WMET3EEDXY D XF
o LRI, AFEIL, BRI, =HS A/ oW, Tar—& -k, a—-FZ2ANT 3
WRRENST 7 4L bD Python v > 7 T,

o HHAABDER Ellipsis

Python 2.x ® 23— F% Python 3.x O — FIZEHT 2V —LTF, Y—RaA— FZ@EHLTEOM
WiAR%Z K[\l (traverse) 35 Z & THRHITE 3. IEABMEO RIS 2L £3,

2t03 13fFEHEZ 4 75V D 1ib2to3 L LTHATE X T, BEDY - L LTHZI LR 7V T I A
Tools/scripts/2to3 & L THRMEEE N TV X F, 2to3-reference ZZMML T I\,

abstract base class (IREE Y 7 R) MRRIE S T R duck-lyping 2T T % D DT, hasattr() R ¥

DHDT 7 =y 7 TR PNRBIFTH o7 D Wi 5 (Bl 21 magic methods DHE) HEITA ¥ & —
7 r—ARERTDHERERML FF. ABC I3 (virtual) 727 7 RA2BALET, THUIEY
TAMOLMHERLFERAD, ZNTH isinstance() X issubclass() ICFEMINET; abc TV 2 —
ADEFa2XY ESBLTLZEW, Python 121, £ DflAAA ABC BEIEATVWET, Z
DIRIF. (collections.abc €Y 2 —/LT) 7— XHiE, (numbers £ 2 —/LT) K, (io EY 2 —
JVT) APV —24, (importlib.abc €Y 2 —T) A Y KR—F 774 VXN B —X—T7, abc &
Ta—NZHHLTHED ABC Z21ETE %7,

annotation (7 /7 —>a ) ZR. 77 RN BBOD RS X —ZPREDECHERT 2 7T, HEEIC

D type hint &€ LTHEDODRATVWET,

O—ANVEBDOT ) 7= a VIFFTRIE T 7 ATEERAN, Zu— LB 77 AEME. B
Bo7/)7—ayidEhzhE®d a—L, 75 R, BBOD __annotations__ FFEMICHREFENT
L\ij—o

See variable annotation, function annotation, PEP 484 and PEP 526, which describe this func-

tionality. Also see annotations-howto for best practices on working with annotations.
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51¥ (argument) (FE518) BIECZMECHI RIS, BIE (413 XV Y R) CEIHETI, EgIBIiZ 2 #E
HHFEI:

o F—TU—R5I%: BEEMECH L OBICEIBDORNCHEB T2 oWz b D (f: name=) S, *x ITHil}
I-EHEOHOEE LTHEX NI flZiE. KD complex() DFEFUH L TIE, 3 & 5 29%—
v — FglEcs:

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o MBI F—v— FEIELSOFIEL, MEFIEIIEIEY X P DEFHICEL 2 TE, o+ 12
Felr 7z iterable DBEFRY LTET Z e TEET, HlZIX, XROFITIE 3 & 5 dMmAHMES K
T

complex(3, 5)
complex(*(3, 5))

BB OERICBOWTERITEon— A ZRIcE b B TonE T, EH L TETIHANIOV
T calls 2BBL TV, PV X9 ZRAZBOWTEBBEZRTEDICHOLWIREHS Z a3
RFEF, TN fHIe —HAZHICE DY TONET,

RE1% . FAQ @ FEEIEEARGIEDENMIMTTH? . PEP 362 2SR L TL W,

asynchronous context manager (JEFfAa > 7F X b= —I %) __aenter__() & __aexit__() XV v
FZEHKT S LT async with XNOREZEHT 24727 M T3, PEP 492 TEAIIE
L7z

asynchronous generator (JEFEHHY = L — &) asynchronous generator iterator %3R3 BIE T3, async
def TEFEI NN —F VEBUZETOE T yield REFOHRTERD £3, yield Rid async
for L— 7 THMATE 2D P Z2ERT 2 DICHA TN E T,

EEFIERIAY = 2 L — 2R L 30, WRICK - Tid IEREAS T RL—2 1 TL—%& 25T
BEBRHH T, BERENLEERIHAL»TRVWGEE, FABLO /- DICERBFER AL 73,

FEFEAY = 2 L — ZBIEITIE, async for XX async with X2 TR await RdHBZZ 2D
h%d,

asynchronous generator iterator (JEFHAY = 1L —& 1 7L — &) asynchronous generator BHITHER Eh
53727 T,

ZHE. __anext__ () XYV v FEM o THUPEH XNz ZIZ awaitable A 72 =7 F ZiIBT asyn-
chronous iterator T3, Z O awaitable A7 =27 NI, RD yield NE TOIEFIAY = 1L — 2B
BOREZFEITLE T,

yield 12 27202, ZDNMBETOETIRE (0 — I VBB FIRED try X) WHIZ—REIE X h
¥, __anext () TRENMHD awaitable 12Xk > T RIS TR L —F2 1T L —42 PERICH
Maxhi-rx, B LEERTZIELE T, PEP 492 BXU PEP 525 2R LT 72X,

asynchronous iterable (JEFIAA 7 F 7)) async for XOHTHATE 247227 T3, HHD
__aiter__() XY v 25 asynchronous iterator iR RIFUIZ D A, PEP 492 TEAX

12 18 A & FB5E


https://www.python.org/dev/peps/pep-0362
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0525
https://www.python.org/dev/peps/pep-0492
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NEx L7z

asynchronous iterator (JEFIMHA 7L — &) __aiter__() & __anext__() XY v FERELLATY
=7 N T3, __anext__ & awaitable 7 7Y = 7 b BRI RITNIERD £¥ A, async for &
StopAsyncIteration B4 Z XM F 2 £ T, FFFAMIA 7L — XD __anext__() XY v FRT
awaitable Z kL £3, PEP 492 TEHAINF L7z,

B A value associated with an object which is usually referenced by name using dotted expressions.

For example, if an object o has an attribute a it would be referenced as o.a.

It is possible to give an object an attribute whose name is not an identifier as defined by identifiers,
for example using setattr (), if the object allows it. Such an attribute will not be accessible using

a dotted expression, and would instead need to be retrieved with getattr().

awaitable (f#F%REE) await X THHT 2 PR 2 AT 27 VTF o coroutine 2. __await__() X
Vo R0HEF T2 FTT, PEP 492 2B L T E W,

BDFL ZARIR M EMEE (Benevolent Dictator For Life) D& T3, Python OfE#. Guido van Rossum
DZ LTI,

binary file (N4 F VU7 7 AN) bytes-like ZTP TV b OHRAAABLIOEZAANTES T7AILAT
JIVb TE, N FV T 7 ANDENE 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
‘/Gj—o

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

borrowed reference In Python’s C API, a borrowed reference is a reference to an object, where the
code using the object does not own the reference. It becomes a dangling pointer if the object is
destroyed. For example, a garbage collection can remove the last strong reference to the object

and so destroy it.

Calling Py_INCREF() on the borrowed reference is recommended to convert it to a strong refer-
ence in-place, except when the object cannot be destroyed before the last usage of the borrowed

reference. The Py_NewRef () function can be used to create a new strong reference.

bytes-like object bufferobjects ZH%HK—+ L TWT, C FFBEDEIKT #¥Hi L7z contiguous Ny 7 7 — %12
HEATRER A 7Y = 7 b, bytes, bytearray, array.array . %< O—#17% memoryview A 7Y =
Z M ZHCE D £F, bytes-like £ 7Y =7 ME, T —XEM. N4 FV T 7 A ANDRTE, VY
Ty PERHULZEERE, XM FUVTF—XZ2ERTIVAVARBECHAT S Z N TEET,

BODPDIEETCEINAFV T —R2EBSTHHERDHDET, ZOREOFFa X PTIEXL 7 H
AEETRER bytes-like A 7V 227 M WWERLTVWET, ZEEARERANNY 77— 7V =7 M
bytearray ¢ bytearray @ memoryview REDEZENE T, F/o. OO OBRIETIIARELA
TV FADNRAF YT =& (? HiAst LERAD bytes-like £ 7Y =2 ) 2ELET, Ui
bytes ¥ bytes D memoryview A 7Y =V MOEZENE T,

bytecode (/X4 k2—F) Python ® Y —Z2— Fid, Python 7125 4D CPython A4 ¥ &% 7V X OWNER
RBTHENA Pa—FALary i LEnEd, N Pa—FiE .pyc 774 MZF ¥ v a2 3h,

13
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L7 7 ANDPEHIZETESNZ L X2 EIDEREIRDET (Y—RA—F2HNf ba—FANOF
Eoary 4 VidEh#shEd), 20 ” PEEEE (intermediate language)” 1&. &4 D4 fa—F
WSS 2 MEE 2 RITS 5 REYS Y TEES 2t WA E T, BEERIFEEL LT, N ba—Fi
%72 % Python fREE~> VM THEIES 2 Z 2=, Python VUV —RMTLEETH 3 Z 23 HA TV
F¥A.

NA ba—Foma—Eld dis EY2—1 ZHHET,

callable A callable is an object that can be called, possibly with a set of arguments (see argument), with

the following syntax:

callable(argumentl, argument2, ...)

A function, and by extension a method, is a callable. An instance of a class that implements the

__call__() method is also a callable.
callback (=N 7)) RO D BRERTHEITES NS 72DI5 8 LTHESI N 2B

ISR (VFR) 2—F—ERA TV VEERT 27007 FL— FCF, 77 RERIEE, 202
FADA VARV ALDEERETEXY v FOEREEAE T,

class variable (27 7 ZZH) 7 7 R LITERS N, 77 ALNRLT (DD, 7 F7ADA Y AR YA ETIR%A
LIZ) ZHEINZZZHNE LTWBRERTT,

coercion (BUs#H]) M URID 2 5I8E S HEORFITON S, 2D A V22 Y 2D OBRIADIEERD
EHTT, FlRIE, int (3.15) IIFE/MNEAE B 3 ITEH L £ 3, LA L 3+4.5 TiE, &518UZ
BUHERIL D (— OB — D3 TFEV N INE % 3 2 AN A U BN AT 2 217 4UE TypeError
FIADBET S E T, BB Rr o725, TRTOFHK, 72 ZEEREITH->TH, HIZ 3+4.5
Tld# < £float(3)+4.5 WS k52, Fu T I=—2HCRICES L RITFIUD T ER A,

complex number (HZFRE) X<HLNTVEEBREIIRL =D DT, IRXRTORIIFEE L oML LT
RINF T, BEUIEEEN (-1 OFAR) WE Kz ILd 0T, —RCBEETIE 1 eFdrh. T¥
TiE j eFEINE T, Python FEZEBITHAAATHIGL, BEORILEZI > TWET, BEHIIKRE
2§ EOFTEEE T, HlZIE 3+1j TY, math Y 2 — L OEIBFRREFH T %121E, cmath Z{#
WET, BRBOBHIE»RD BELRBYOMIETT, DESEZECRTIUR, (EIFHEWR ERL
TLE->TEWTL &9,

context manager (27 FRA P32 —I %) __enter__() & __exit__() AV v FEERT S I LT with
WHNOERREEREMTE2A 7927 FTF, PEP 343 2L TL 72X W,

context variable (2> 7F A MER) a2V 7 F A MIKEFEL TRZSEZFHOLER, TR H2ERDEDL
FADFATAL y RFTREBEDEZRAL Yy FE—FLZA ML=V RBTVET, LrArLaryTFR MER
T, 1 DDFETAL Yy RIZWLO2p0a Y7 XA MBH DR, 3 ¥ 7F A MEROERHRIZIY] 72
FEFB R R 7 DL DEH TS, contextvars ZZRL TLZE W,

contiguous  (BE#%. i) N v 7 7 DHEIC C-&8#t £ 7213 Fortran &t TH25EIT. ZD Ny 7 7 135#
MLTW2eAREET, XLy 7 71E C #ifiTH D Fortran @i TF, —RILOBLHITIE,
ZOHEFLRZLFTAEY ETEEST 2 X5 CHESI N, RFHELRrHBFE VA TWIEFP TS %

14 f18% A = FE
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o ZXRILD C-HEHREAIITIE. XEY 7 FLRIECERZ K ZBICIIREBEORIFVRINED %
DX L. Fortran #5728 TIIBRH OIS A FH|RAINCEN Z £ 57,

AN—=F> (AV—F) al—FVEFHITN—F D XD —BIEERTT, $7L—F  iidkd shiz
A2 HAD, BlORDsNMEISHHET, aL—F VICIFZ L OABMA» S NS, 2. B
322D TEET, 2—F VI3 async def XTEETZET, PEP 492 2L T Z& W,

coroutine function (2 —F YBIEK) coroutine A 7Y = 7 b IR TEETT, a/—F VBIBUT async def
NTHEIEXN, await, async for. LU async with F—V—RFZEOZ e HkRET, Zhbid
PEP 492 TEAXIIFE Lz,

CPython python.org THEAR XL TWA, Python Y0 2F I V7 SFEOEHERN 2 5EECF, "CPython” &
WO HEEIE, ZDFEE% Jython % IronPython ¥ W o 723 ¥ XIS 2 HEHHE 2 55 1CHH X
NEI,

decorator (7 2L —&) BIOBEZEIR ST, @H. eurapper X TRBZEIR L TEHSNE T, 72
L — X DO— &2 FFNL. classmethod() ¥ staticmethod() TT,

TaAL—ROIRET Y Ry 7 A2 aH—TF, XD 2 OOEBERIFRIICFAL DT

def f(arg):
f = staticmethod(f)

@staticmethod
def f(arg):

FICHEZD 7 7 ACDFEHELETH, HENFONERA, TaAL—XITOWTFHLL X BERER B
TR IR EZE DFFa XY FE2BRBLTLEIW,

descriptor (FRAZ VT X)) XYV v K __get__(), __set__QO, HBWE __delete__() ZERLTWVWEAT
P bTT, BB TABUNPT AV TR THZ =, BERRKICK - T, FEIh TV 3RIR
e I E T, BHE. get,set,delete D7=DIT a.b EEL L, a DI FRAFENTE IV 2
PO ERRBRLETD, b BT RZY TR THIUIZNZNDTRAZ YT ERXY v RHAFTHENET,
FTR2 ) T ROMERIE, Python 2R EE T2 ETHERDET, 2W0WIDE TARAZ Y TR ZD,
B XYV v B, a7 4, Z7ZAXY v Pl HIXY v P, ZL TR FRADZRE V- 7%
 DHEBEDRAE72H 5T T,

FRZVTEDAY v FIZBE L TOFMIZE. descriptors % Descriptor How To Guide 2SR L TL 72
W,

dictionary (%) EE D X — ZEICXISAHY 2 HABES T3, __hash__() XY v F& __eq _() XYY
ERELMEEDOA TV 27 F2F—ITTEE T, Perl Tld vy > a (hash) eI TVWET,

dictionary comprehension  (FFEFHMNCLIKGL) iterable NORTH 2 WIE—HOERZIUH L T, ZOHR2» 5
REFHELRTaAV AT MREFEXSTT, results = {n: n ** 2 for n in range(10)} 2T 3
. F—n ZfHn wx 2 IIMTT BEFE L LKL EF, comprehensions ZZ L TL 72X W,

dictionary view (ff#HE 2 —) dict.keys(). dict.values(). dict.items() 2RTA 7Y =2 b T, &F
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HOHHOENRY 2 — 2L ET, Thbb, BEILEEFINI a2 - ZThERML 3, &
EFEL 2 —BEHIANCERR Y A M 2121F list(dictview) ZHH L TL 72X W, dict-views &5
HLTLEEW,

docstring 77 R, B, EYV 2 - NORYIORTH 2 XFHNV TI71LTT, ZDAA — b DETRIIIE
MENE T, ar L & THAlEN, 20772, B £Y2—1D __doc__ BMELT
REFEEINET, AV bRrARI a2y TES GRE: BEE L TSRTE%) OT, 7Yz DR
Fa Xy b aERENRIGITY,

duck-typing 24 7I 27 PHRELWVA VR =T 2 —RA%Fo TV EPERETL2DICA TV =7 F ORI
ZRBEWTIO TSI IVIRRANTT, bz, BicA 7Y =27 PDXY vy FREENFIENT
b7z LET, (7LD ESICRIT, 7eADESRFIHE, ZRUIT A TH S,1) A~
=7z —RERIDEHTZT, LRI TFTHFA ENa—RE RVE=—T 4 v 7 RRE L
LTEBEErM EIEET, Xv 7 XAL Y7 type() X isinstance() WX X 2 HE LT F I,
(272U, B o224y 0% HMRERI SR TMHMETAIDHTEET, ) 2ofb b, WA
hasattr() HIER FAFP a2 53 7%2FHAL £,

EAFP T[G8R]%2 2 2 X DFF L %G5S /IDA S (easier to ask for forgiveness than permission, ~—7 4 —®
EHD ) OBETF, 2O Python TIAL bl TW3a—7 4 Y Z7AXALTIE, WHEITEMRF—%
BUDNFETIDDEREL. ZOREIE> TOEGEHNZRHIEL 25, ZOBETTFELET
53—F 4 YTRARAMIE, try XB LV except XD SADZDPRHHTT, ZDT77=v 7
3. COESREETLILIMFbATNWSE LBYL AR AL XN SDTY,

expression (R) [AHDEEFHAEN L. —F ¥ F D DR (a piece of syntax) TI, Wz 5. ALid
V7 Iv, 4l BET 7R EEFPEBIFCHLRE, HE2RETROEREOHEAERTT, o
Z < DFFELEV, Python TEEFEOLTOMEERIA L VWI DI TIEHD FHA, wvhile DLS
Wy RELTREAZNY X DD F5, RADBKTIIRIXTY,

extension module (#EIREY 2 —1) C 2 C++ THEINLEY 2 —L T, Python ® C API ZFHL T
Python a7®a1—#—a—-FeRhehLET,

f-string 'f' % 'F' DEFEIWXTFAHN) 7T UL f-string” EFRER, ZHUE T 4 —< v MEATF
V770 ORMEEOLITT, PEP 498 BB L TL 230,

file object (77 ANF T =22 b)) THDY Y —AAD 7 7 4 VEEH API (read() % write() XYV v K
ZFODD) EREALTWE AT 2V M TT, 77403 TV =7 NI fERENFEITL - T,
EBEDFT 4 R EDT7 7 40P, ZOMDEAL TDRA ML —IRBETANA R (2R, M,
AVREYRNY T 7, VTv b RSAT, F)ANOT7 I LREHENTEET, 774047227 M
file-like objects R streams & HMIENF T,

T7ANF TS 27 MCBEBICE 3IEEIDET: L0 NAFUV—=T7A)L. Nv 7 7»Ehi= NA
FU=T7A4), ZLTTFALT77A4IL T, A VX—=T7 24 A& io EY 2 — L TERINLTWV
9, 77ANK T =0 b EAELIERENL X open () BAEEES Z 2T,

file-like object file object ¥ [AFE T,

filesystem encoding and error handler Encoding and error handler used by Python to decode bytes from

the operating system and encode Unicode to the operating system.
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finder

The filesystem encoding must guarantee to successfully decode all bytes below 128. If the file

system encoding fails to provide this guarantee, API functions can raise UnicodeError.

The sys.getfilesystemencoding() and sys.getfilesystemencodeerrors() functions can be

used to get the filesystem encoding and error handler.

The filesystem encoding and error handler are configured at Python startup by the
PyConfig_Read() function: see filesystem_encoding and filesystem_errors members of

PyConfig.
See also the locale encoding.
(774 Y R) A YR=PEINTVBEI 2—1LD loader DFERERITTEA T 22 b T,

Python 3.3 UETIX 2D 7 7 £ VY XH3H D %3, sys.meta_path THHI NS meta path finder
¢. sys.path_hooks T XN 3 path entry finder T3,

Sz OV T PEP 302, PEP 420 BX U PEP 451 2B LT X W,

floor division (YJD4&CTRRE) — &L WEEBICY)I D #5 T 2 BEAIRRE, YD CREBERE I // T, flz

R

.11 /7 41132112, 2R EINFMCEEV NI A ROEDRETIX 2.75 VB> TEE T, (-11)
// 413 -2.75 Z INEWVWAIZ Wb 2 (R ADERAANDIDEITS) DT -3 127425 ZLITHEEL
TL7ZE W, PEP 238 2L TL X0,

(BEEY) MPOMHE LANCEZIR S —HDO XD Z T, BRI 0 U Ed E3|18 2T Z e HkE 3,
FEDRITRHI S B2 RS2 Z e ik E 5, R5IEL XYV v R, function ZBL T X,

function annotation (BI#(7 /7 —3 a ) BIBD 8T X — X IR DED annotation TF,

BT 77— avid, @HIREEY R oo d: fIZE ZoEE 2 2D int BD5|
¥oemis eiffsh, 7 int BoRDEEFOLHIfshT0E T,

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

return a + b

BT /7 —3 a »OXEE function O CHRIHINATVWE T,

See wariable annotation and PEP 484, which describe this functionality. Also see

annotations-howto for best practices on working with annotations.

_ future___ A future statement, from __future__ import <feature>, directsthe compiler to compile

the current module using syntax or semantics that will become standard in a future release of
Python. The __future__ module documents the possible values of feature. By importing this
module and evaluating its variables, you can see when a new feature was first added to the

language and when it will (or did) become the default:

>>> 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,

PIXRL—R (YA —R) generator iterator ZiRFEITT, BHEOBBIIMTNE T, yield X%
FORTRLD 9, yield i, for V=7 THEMTELD, next () B THEZ 1 >FDOMWD L
7D TE3, HOWMPZAERT 2 DIEHSINE T,

HEIEY 21— XBEBERLE T RCE->TE DxRL—FATL—F ZHEI3HEHHD %
T BRISNLEBERDPHS L TRWEGE, LD DI 2 BEE2 AL 5,

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

yield D7 NAATFEATIREE (RMTABSARLED try X2 ED) L T, QWHIZ—FIcH
Miahgs, SzRL—FA4TL—F PFEHINZ 2, T LAEZIT L £ 5 (B OB ET
D7 TITHT LWIREED S BHAR S 2 D & MR TF),

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\,

generic type A type that can be parameterized; typically a container class such as 1ist or dict. Used

for type hints and annotations.
For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.
GIL  global interpreter lock ZZHLTL 12X W,

global interpreter lock (Z'm =LA & T Y Xay ) CPython £ ¥ X7V EZHBFHALTWE, —EIZ
Python ® N4 FOd—F 2FETTB3AL Yy RIZ—2FFTH3 I 2Hild 3 HHATY, ZhACX
D (dict REDEELRMARALMEEZL) A 7Y =7 bETADFEKR T 7 2120 U TR Z S
1272 %5 DT, CPython OFEENS Y TNICKDET, A VX TVXRMEER Yy 7F 58T, YLF
Taty 2 LT WU TR PG EHMRIC, A X T XeHRICTLF ALy FULTE
5E212D %7,

However, some extension modules, either standard or third-party, are designed so as to release the
GIL when doing computationally intensive tasks such as compression or hashing. Also, the GIL

is always released when doing I/O.

B T HERTAF ALy FIE Lied Y27V & (NS 7 — 22 Ml WHETE » 25 3)
BEISESNE LIS, —MN7RS Y 7T 0y FOBEDAT +—< ¥ AN EH o 7= DTHII L
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ATL, TON7 43— Y ADMBZRRL L5 32, FEENX DML DR 2 2 b3
THLEZLNTVET,

hash-based pyc (v ¥ aX—2Z pyc 7 7 A V) IELHEZHHIT 272012, WIET2Y —R 7 7 4 VDA
BEHFRLTRE Ay Y al@2 T2 4 bPa—FDFr v a7 7 AL TT,

hashable (/v > 20JRE) Ny a®gg kA 7Pz 7 b, ERABSEDS RV Ay > 2 iR i
(__hash__() XY v FPRE), O+ 7227 b A TES (__eq__ () XY v FBRE) 7
P FTT, ARy S af[fEA 7Y 27 MEBTFE Uy & 2 lE2FOREND D £7,

Ny Y ARRERA TV 27 PAHEDF —REEGDA AN LTHRE T, HEPEADT — X HE
ENETA Y ¥ affZzflioTn2 25T,

Python DA I 2 =X TNV RMAABALA TSI 27 NI IFEAEDBANY Y 2R[RETT, (VR MHED
£97) I2a—FTNRAVTFIENY T aPARET T, (XTI NR frozenset DEIR) £ Ia—&7
NigayTHiE, BREPINY Y aAETHIL ZDANY Y 2A[fETT, T—VF—ERDI T ADA ¥
ARVATBBEIRATS 22 MEF T A b Ty ¥ afHETT, ZRBHELET (HEERNT)
HEBHEFRIEIEEMMTH D, Ny > 2flF idO) L ELNET,

IDLE An Integrated Development and Learning Environment for Python. idle is a basic editor and

interpreter environment which ships with the standard distribution of Python.

immutable (£ I 2= 7)) EEDMEERio7A T2 b TT, A J2a—RTNRATV =7 MTiF,
i, XFH, BEEXRTAREDRDHDET, IOHDA 7V MIMEEZEZONFERA, FlDOEZE
RBEEBBE, A7 =227 P2ERLRTAERD ERA A 32— TARIFT TV
E EED AN Y & 2 @R 72 2 IR CEHEREHZRLET, HEDOXF—BZ0HITT,

import path path based finder 7% import § %€ 2 — LV EMERT 25 (L7214 path entry) DV R b,
import 1, ZDV R MIEH sys.path 2HREFTH, ¥ 7y r —TYOHFRIB Ay =P D
__path__ BHE»SHRKET,

importing »2%EY 2—/)L® Python 2— FAFDEY 2 —/LD Python a— FTEZX % L5125 3 0HE
T3,

importer EY a2 —LEELTR—FTEEFT7I 27 b, finder & loader DEHBL LTS HEETI 27 b,

interactive  (0fE&[Y) Python ICTEMEEIIA 2 TV A D, XRREA 2TV E2DTay T MIANT
5 L HIHEICFEITINTHEREZ RS Z e T&E 9, python LB 5IELEZFITEITLTILE W,
(AYE2—RDA4 YR =2 —hb Python DHFENA > X7 ) XEEBTE 256 LHEEA, )
MEENA > 2TV RE, FILWT AT 7 2R L TARLD, BV 20w =Y OHZINWTAS
(help(x) ZHZTBWVWTLEXW) OIIIEHIERZY —LTT,

interpreted Python 134 > 2 7V XKD FFETH D, 2> 4 FFFHEOMBMMEL ET, (N4 Fa—F
AR TDHBTDIT. ZOXFEEKRTTD, ) TITOA Y& FYXFiELIE, Y—RAa—FD
77 ANE, FTFETARERCLTOOFITIE 2 L Vo R LIC, BEHFETTES 2 2EK
LET, A Y27V ZEROEFETETE. a1 FBROFFELD bR Ty 7O A 7
WHDOD, TRTTADFITE—ITENT T, WEEN dSRL T XN,

interpreter shutdown Python 4 ¥ 2 =7V X =3 v v bRV UV ZEFINLFIT, T 2= FTRTOD
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VT 4 INVBNEREEZ IR D, TRTOMMBR LY Y — R BRECHKT 2. Kl 7 = — X
ADET, ZO7x2—RF AN=VAL I8 2@ BEFIHL T, ZAIREIDZI—F—ERDT X
F o7 & —% weakref A— NNy IRMPUIHENZZEDBHDET, v v PR Y7 2 —AHITHE
fTaNba—Rik, ZODREFETZV Y =X T TIBRELRW (XL H2HE74 77V —FET 2 —
X warning BT T) 72D A REISNCER L £ 5,

AVER—=TVERRT vy PR T2 ERERIE  main B a—AREfTEINTWSEZZAZ U T
DFEATHET LIz T,

iterable (KIEAJREA 7Y 27 b) BRE—HEIC 1 23 DORE 247V 227 VT3, KEAREA TV =2
F OB, (1ist, str, tuple LW o7) B TOY =7 Y RABR dict R T7AINA T Ik
WV 2RO DIES —F VAT BB WIE Sequence BRI EEE L2 __iter__ () XYV v Fd
__getitem__ () XY v REFOEBEDITADA VARV ADEENE T,

RAEAIHEA 72 = 7 P& for —THARZOMZL DY =7 2 (RE: 22 TOY—7 YR LI,
S Y ZRTIEI K R DF LN S FEK) AR Y 72 2RI (zip(), map(), ...) CRIAITE £, K
BAfEA 72 = 7 + ZHAABBE iter O DI LTETE, A7V =7 PIRNT 24 TL—&%
BLET, 204 7L —RE—HOME 5| S FTHICHERT T, @ IRKIEAREY 7Y = 7 bR f SR
123, iter ) ZMATEDA TL =X AT 27 V2 HGTHIET 20 EEZH D £H A, for XTI Z
DFIEE BEIINATV, R R EROZEZER L TL—FZ2E L TWARHA 7L — X 2R L %
T ATL—2 =TV VxxL—F 3ZRLTIEZ W,

iterator (A 7L —R) T—XOWNERHATE2A T2 b T A T7L—XD __next__() XV v K&
DIRURFOH S (£ 7213 AA BB next O ICHET) &, MADOHDOEEZ —DOTORLET, 77—
A7 K725, b DIT StopIteration A ZEH L E3, ZORKT, /A 7LV —&XA 7Tz
MIRETED, ZHLIEE __next__ () Z{JEMFATD Stoplteration ZXEHLFF, 1 71—
RiZ, ZDA TV =247V =27 FAKERT __iter__() XV v FEEELRIFNUIRLRVDT,
47U —RIIMD iterable #ZH T 21T AL DEFATHHATEE S, 3o F D LEFIMIERD
KI#1TS &57%a—FTF, (list DLIR) av7FA 7Y =27 ME, HE% iter) BEucA 7
7 MIHELRED for L—=TFATHS L. FBREHOA 7L —X2Z24HERLET, ZhzA
TL—=RTITES 35, HIEIOA TL—ya Y THEHBADRILA T L —&24F 7Y =7 b REIC
BRI 7D, ZOAYTFDEITB>TLELET,

2GR typeiter I2H D 5,

CPython RZEODF#: CPython does not consistently apply the requirement that an iterator
define __iter__().

key function (F—BIf) ¥ —BIfk. H2WIERERKLIE. ¥V — MRIEFHED 7D DOEZ R TR LA]
REA 7Y = 7 b (callable) T3, BIZRIX. locale.strxfrm() % ¥ —RBAFUCH 21X, v — L KFD
V—FOEEIDo 07— b X —%RLET,

Python ®Z < OV —MdF —BHEZZIIMD BEZOWM SIER 7V — A2 EH L £ 3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE2H D £7,

X —ABEES HIEZNL 29D 3, HlZXIE str.lowver() XY v RERXF/PNXFEEXANL %
WY — b RIS F—BERE L TES 2K ET, HB WL, lambda r: (r[0], r[2]) D XS
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7% lambda 26 ¥ —BIBE21E2 Z e B TE%£F, F7. operator EY 2 —/Lid attrgetter(),
itemgetter (), methodcaller() ¥\ 95 3 DOF - a v A M5 7 X2l TV E T, F—BIK
DIED e NG DAIE Sorting HOW TO ZHEL TL &\,

keyword argument 25| 2SI LTI I W,

lambda (Z 4 %) %O 4 >4 YT, BEDNHRH S 2ICFHENs 120 X 2EFAFET,
7 L X EEZHE 1lambda [parameters] : expression T3,

LBYL [Z2EBIEDH (look before you leap)) DTS, TDa—7 4 ¥ ZZAXANLTIE, O LPKR
RK2AT SN, BIRINCHETRSEM (pre-condition) HIEZITWE T, FAFP 770 —F & 0@HYT, if
X037z S AMDN S ORI TS,

WA F ALy MEENEREE T, LBYL 77 —F1k 7 A%7 #fEr 7 RR” #@EOHSIREE 5| &
BZFTUVRIBHDET, BHlZIX. if key in mapping: return mappinglkey] & \5 a— Fid,
HIEDK. DAL v ROBERBRDHIIC mapping 75 key FEDERL EEMLET, ZOMEIX, vy
2355 EAFP 7 7 —F %25 Z & THIRTZ £7,

locale encoding On Unix, it is the encoding of the LC_CTYPE locale. It can be set with locale.
setlocale(locale.LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: cp1252).
locale.getpreferredencoding(False) can be used to get the locale encoding.

Python uses the filesystem encoding and error handler to convert between Unicode filenames and

bytes filenames.

list (Y AF) Python O#AABLD =TV TF, VAPEWSHATTETHA, V27 YR FTERZL,
D FFETE S B (array) RO S DT, HEADT7 7RI O(1) TI,

list comprehension (VA FANERKEL) =7 Y AHDOLTH 5 WE—HOERZIUHEL T, ZOME» 15
YVAMERT, av7 FRFIETT, result = ['{:#04x}'.format(x) for x in range(256)
if x % 2==0] £TBHL. 0,5 255 TTOMME 16 MR (0x.) LETFH»E%5Y 2 b
FERLUET, if @ild4 7> 2 0 TF, if HiNRWEGE, range(256) D2 TOEREMUEINE T,

loader EYa—NL%B— K334 7Y =27 b, load_module() EWIHIHZHTDAY v REEREL TWARIIN
B FHA, B—X=1E—RIVC finder HIREINE T, #Hllld PEP 302 %. abstract base class
IZ2WTIX importlib.abc.Loader #ZM L T 12X W,

magic method special method @ < 721} 7=FIFKiET T,

mapping (R vy BV ) {EEDO X —HFRKEZ VK- F L TWVWT, Mapping 5 MutableMapping @ fHHREJE Y
TR TIEINZXY vy FEEELTVWEaYyTFA7Y27 T3, HlZIE, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 72 ¥ T3,

meta path finder sys.meta_path MR L TE SN finder. meta path finder I path entry finder & B
RiEHH ET2. FIWT,

meta path finder 235255 % XV v FIZDOWTIE importlib.abc.MetaPathFinder 2SR L T %
ISR
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metaclass (XX VT R) VFGRADY FTATT, 7 I7RAERIFZ. 7 I7AR%, 7 I7RADFHEL, BEKI 72DV
AMEEDET, XX 7 FRIF, £00 3 O%5 e LTRUMD., 77 RA2E2BEZAVET, 1F
CAYDF TV 27 MEASHEEX (REXZZ520D) 77 40 b OFEEEZREML TWE T, Python
DR DIEHARRLDAR Y FRABEHTESLRTT, I FLALDI—F—IZW->T, X&X7 7 RiZ
EBEDZNSDTY, LirL, —HOBHETIE, XX 7 FRZBITIZVLH Y P RGEZREEL %
T, R RAREET 7 RADOu I ERS5/D, ALy K= WEEMLZD, A7V 27 bOEKE
BIFLZD, YN RFEET LR ZLOGETHHEAET,

FEMIIE metaclasses 2SR L TL 2 & W,

XYY R (XYY R) ZIRAKREOFTERSINEE, £D7F7ADA Y AR ADEERE LTHUHEH
72GE. AV Y FEA VARV AFA T 27 b2E— B L LTRIIMD £3 (Z0F—51BIL@ET
self LMINET), B & RRALETNERXO—T 3BRL T X W,

method resolution order (X Y v FRIRIAFF) HREBEHICHIK Y 7 AR ER MBI N HFTT, 2.3
LEED Python 4 > 2 =7V ZBER T2 703V X LDFMICOWTIX The Python 2.3 Method
Resolution Order ZZEL TL 72X W,

module (& 2—/l) Python 2 — FOMEHAME LTIERH AT 27 FTT, TV 2—LIFEED
Python A 7Y =7 b2 EOHAIEMERD £ T, Y 22— importing DUIEIZ X - T Python 12
HARFENET,

INVT—2 BRI TLIEE N,

module spec EP 22— LEBR—FFT23DIMHbN 3 A ¥ FR— EEHEDERE ZLHAIZEMTT, importlib.
machinery.ModuleSpec DA Y A X Y A TT,

MRO  method resolution order SR LT X\,

mutable (3 2—X7)) I2—XTARA TV ME, id) ZEXD I BREEEETEET, 1
Sa2—-427)) BBELTLEE W,

named tuple 7 HHEIfTE X TL7 L WS HEEE. Z TNV EMALTNT, 4 7y 7 AWM EHRITH LEN
ZHEoTO7 7 8RB TEZERDOHEPS 7 ACHENTVWE T, ZORIP Y J IIMOHKRE S -
TWBZedHhET,

time.localtime() % os.stat() DRDEZEZLWVL O DMAAARIIAHIN 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

(LEDBID & 512) W D04 & X T NZIHAAARII L o TWE T, ZOMICd A& X T
X, BEDZ 7 AEKRT tuple ZMAL., IO 7 4 — L FEERLTERNTEZT, 2DX5k7
ZAFFEHTE VLD, collections.namedtuple() 77 7 M VB TIE LD TE %3, BRED

22 18 A & FB5E


https://www.python.org/download/releases/2.3/mro/
https://www.python.org/download/releases/2.3/mro/

Installing Python Modules, V'J—2X 3.10.13

TiEE. FEITEWLAHIN & X PR AABD B & X AT X Y v FZBHIT
RIS

namespace (H%ATZEM) 2RI NZHITT, BRTEMEEEFEHE LTEESNE T, BRI
T bD (XYY FD) ANFIIR oD TR, BRSO, RENZ D, 2L T
HARABDDDHBH D 5T, HETEMELETOHEEZC Lo TEY a2 F—1+F
%, Bl Z13BI%L builtins.open & os.open() FHHIZEMTXAlENTVWE T, o EDET 2 —
NP FELE L TOE0HRT 2 28I & o THETEBIE TN RS2 XL £ 9, HlRIE
random.seed() ¥ itertools.islice() ¥EL . TNZNEY 2—/l random X itertools T
FEINTWE ZEDHALNTT,

namespace package (HH(ZEH Ry ;=) TR Fr—YDarrre LToOAEMENSZ PEP 420 T
BRI NIz package TTo HRITZEM Ay =D EWENRRFELFELZ RN P TE, __init__.py
7 7 A NERTZI W2, reqular package 13RI D 5,

module SR L TLFEW,

nested scope (F A PEN/2Z2a—7) AMITERIN TV I EHE SR T IHEET T, 21X, H2BHD
AOBEDOFTERINTWEEHE, NUOBEIZIMIOBEEFHOERESIBTEET, 2R M Ehik
2aA—=FRZT 74NV P TREBOBRZI N TE, ZHORARZTELVOTERELTLEE WV, B—
ANVERIE. RAARIOR a—FTEREHRAFZLET, FAkRIC, 70— U EES & 7a—n
NAETER DOEZFAE XL E T, nonlocal THHOZERICEZIADE T,

new-style class (MTAZXANZ T R) STREETDIZ IRAATY =7 MEON TV AT O W]
TF, DHEID Python D N—=2 a YTl iREXANVT FRADAD __slots__ . TARAZ U T X,

__getattribute__ () . ZI7AXY v K, ZLTHINAY v FED Python OHFr LW, ZikiatkeE
FHTEE L

object (A7 Y= b) KB (BIESCMHE) LERINLREIEEN (XY v F) 222 TOT—%, b LI
LTD HRAEAINITFZ OFMOEES FADZ L,

package A Python module which can contain submodules or recursively, subpackages. Technically, a

package is a Python module with a __path__ attribute.
reqular package ¥ namespace package S L TL X W,

parameter ({5 1%) HAMTDOFEART B (2 AV Y F ) OERICBOTHEENZIT 2 Z518 245EL %
T R S S D 5

o MEBEXEIFF—T—F: IB THEIWE F—T7—F3H 2 LTHET I TEL5IHERELE
Fo ZHUFZE ZIELLTD foo = bar DX ST, 77 4L b DRFIBOMEIETT:

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

o NEBEHHA: MBIZL->TDAGZLNZIGIBEIHREL T, NEHEHDOTIET BEERDT KDV
APMDHTZENLDHRAIC / REDDIIETERTEET, HIZIETED posonlyl ¥ posonly2
EAEEAS IR D £3

23
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def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—U—FER ¥F—V-FNZLkoTOAERALNL5REEELES, ¥—V—FEHDTIEZ
ERTELEME. BIZELTD kw_onlyl ° kw_only2 D X 512, BEERDIRGIEY A M
GO ERMBET I E 723D + DRTT:

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

o BAERME: (RORGIETEICRT SNAERDOMES IR A T) EEOEBOMES G 2
LNB I EEELET. ZDEIRIRGIEE. LT D args D & 5 IRGIEA DN * 221 %
CETERTEET:

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

o FAIERF—T—F: (MORSIBKTRICZY 5NEEDOF—v— FEIBUSMZ T) (EEOEED
F—U—FEBBE5EZOND I REELE T, 2D XS RE5FIEE. LOBID kwargs DX 51
IR DR **% BDIF B TERTEE T,

REIEEA T a Ve RHEDEIBOELLBIETE, A7 a o577 + L MEDIRETE
S

RE1% . FAQ @ FE5IH K5I DE NI T H? . inspect.Parameter 7 7 A, function 2
Yar, PEP 362 ZBHL TS0,

path entry path based finder %3 import § 2 €Y 2 —)VZ2ET import path LD 1 DDEFITT,

path entry finder sys.path_hooks 2% % callable (D% D path entry hook) 23R L7z finder T3, 5 %
SNTz path entry WHBEY 2 —NE BT 2 HEEZH > TVWET,

NRALY M) =T 74 Y EPFEETZ XY v FIZDOWTIE importlib.abc.PathEntryFinder %%
L TZE W,

path entry hook sys.path_hook V 2 MZ& % callable T, $HEI N7z path entry CHBEI 2 —NL%ER
DU B HFEZRF - TWBIEEIZ path entry finder 2B L E T,

path based finder 77 /L kD meta path finder ® 1 2%, EY 22— D import path ZHREBEL £5,

path-like object (path-like # 7Y =2 ) 77 AV AT LNRRA%ERLE T, path-like ¥ 7Y =27 Mk, <
A%RT str ATV 27 bR bytes 7P 22 b, %703 os.PathLike B M a L 2FEE LA T
Pl bDENDTT, os.PathLike B ha L ZHK—-—FLTWVWELFTT =7 MI os.fspath()
EREOHSTZ LT str £721% bytes D7 7 A LT AT L RACEETE LT, os.fsdecode() &
os.fsencode() IZZNFN str HZWVII bytes ICRDDERAT 2DIHEZEF, PEP 519 T&
ASNE L7,

PEP Python Enhancement Proposal, PEP (%, Python 2 3 2 =7 4 IZR L THERZIRMET 2. H2 W0
Python OHHERER Z DIBERLIRIFICOW TN T 23ETLEHTT, PEP &, HEBIZOWTOERR
Ffirfak L 1R R 3 2 e Dl (FEw) ZIRR 2 NETT,

PEP &, FEREDQRRBICOH 5, 23 2 =7 4 IZ X2 MEREDOEME Python 1272 125 8T

24 f18% A = FE
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DXENDTD DI LM O 25 e ZHEK L TWE S, PEP 0FZHICEII2=7 41 NDEE
ERz1Ts 2. RNBERZENLT LI LDEBNDD 17,

PEP 1 22 LT ZE W,

portion PEP 420 TEF XT3, namespace package IZJB8T 5. HED 7 7 A D (zip 7 7 4 MK
HENTVWEHEAELHZ) 1 D2DF 4 L7 bV IZKEHI N2 D,

{IB518 (positional argument) 5% S L TLE X0,

provisional APl (EE API) S 4 75V 0% BIREREED HEHEIICFRA SN DTS, 2D XD
BAYE—=T 2= ANORERLEIZ, WETHD SN TOVHHIIHIFS A TOERAD, I 7
HICL o TRHEe AR IR, BITIEEIRLEE ([ X2 -7 2 —ADHIRETEEN ) M Thh
ZET, COXIBEFILRLAIITONLEDDOTIEDD FHA — T4t API ZHAALENIXRE
EENTWIERBRRMEIPBE L 2ICOATHONE T,

BE APT 12OV TH, BABHMOLRWERZ THREFR LARINTHETS, MERHPIL .
e T RITERB IR ZR T RNETT,

o7tk b, BHES A TSVREEL 2374 Y —ICEVWHB LA 6L el
RREB X TELLZHIT SN FE T, FHillk PEP 411 2B LT 723 W,

provisional package provisional API SR LT EE W,

Python 3000 Python 3.x VU =254 D=y 7 3*—ALTT, (Python 3 PREWIERDFE - 72EHIZ/ES
NSETT, ) "Py3k” XN ZZdHDHET,

Pythonic D FFET—NLE 2 7 TELNIza— FTIEA <. Python OFHC—INR A 74 4 2120E-
72EBEZHRa— R, B2, Python O—&NEA 74 4 L TlE for XEMH->TAT I TNLDFTRT
DBEFBIWIZE->TL—TLET, DZL DFFEIEX Z DM AIZZ VDT, Python IZENLTWARWA
BRODICHED A Y v =25 0d LOLERA:

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

ZAUTH L. Ehwiz Pythonic 72 Akl

for piece in food:

print (piece)

qualified name (Bffi%) € 2 — 1D 7B — LR A=T N6, ZOEY 2 — L TERINL T TR, B
XYy FAD, 7 SRR Z2RT Py FEELTT, PEP 3155 TEBEINTWVET, My LD
B o ATIE, BHigEA 727 bOKRTIEFRLTT:

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

pass

>>> C.__qualname__

(KDR=I1Z%i<)

25


https://www.python.org/dev/peps/pep-0001
https://www.python.org/dev/peps/pep-0420
https://www.python.org/dev/peps/pep-0411
https://www.python.org/dev/peps/pep-3155

Installing Python Modules, 'J!J—2X 3.10.13
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o
>>> C.D.__qualname__
'C.D!

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

EV 2 NAAOBHTHONS . TEEMB (fully qualified name) IZTXRTOF NS r—I &L
2RO Ky FAKREE, HlZ1F email.mime.text ZEKL F 3

>>> import email.mime.text
>>> email.mime.text._ _name__

'email.mime.text'

reference count (BIRAV Y M) 2473 =227 NI T 2SO, ZRAT Y IR 01K E 2D
F 7Vl MIWEEINE T, S Y Y MIEFEIX Python ®a— F B3 EEAD, CPython
FEQDEBERBEHRTT, sys TV a—ME, Tl I~v—0MIEBEOA 727 bVOBBAY Y M E2HIS
72® D getrefcount () BIEZIRHEL TV F,

regular package &M%, __init__.py 77 A VEELT 4 L 27 U 2 LTD packages

namespace package B L TLIZE W,

__slots._ Z7FRANTOEFT, A YAXVABEDHEBEDH LN UDERL TEE, 4 Y RAX VY AFEEY
Hfr3 22T, XEVRHWLES, ZhEXfEbN27 7=y 7T, ELLIESEAPL b
Uy F—72DT, s —A, FIZIEAEVIEREL 227 TV 5 —2a >y T VARV ADKE
WKFEST 5, LVol b BFRRE, FDRVOBRZTT,

sequence (¥ —7 Y R) BEA VT I AT K BMBNRERT 7R % __getitem__() FlkA Y v Nl
CTHR—IL, BEEEIRT __len__ () XV v REEFRL iterable T, HARAAS —F7 > RN
¥, list, str, tuple, bytes REVH D £, dict I& __getitem__ (O & __len__() dH¥KR—-F+L
FIH, MROBRCEE TR MEED immutable ¥ —%2H 5728, > —Fr Y ATEHELITYEY
7' (mapping) £ ARENTVEDTHEELTLEE 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—FTEHEIZ—2>DFIBDAENC L HBEIREANE T,

slice (RF7AR) R =T VR O—HEELATI 2T b ATA4REZ, BFEREL [1 TH2LNHE
BoFoicaaryzEL e TELNE T, IR, variable_name[1:3:5] T3, AN ((RF)
B slice A7V =7 b EWETHHAL TV E T,
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special method (FiFkX Y v V) & 2BNTRIE O#FME, Bl IR 2§ 5 7291Z Python 72 RGBT X
NBEXYy ¥, ZOEEDXY v Fidk, XYy FHORIIERRIZT VX =237 2 DHRDONTVE
o FFREA YV v RIZDOWTIX specialnames TSN TWE T,

statement () SXIZAA —F (2—FD” 70y 27) CRAIRAEETT, X X »F—7— KoK
NEZBDODELLMTT, BEICIZ if. while. for 23D D £,

strong reference In Python’s C API, a strong reference is a reference to an object which is owned by
the code holding the reference. The strong reference is taken by calling Py_INCREF() when the

reference is created and released with Py_DECREF () when the reference is deleted.

The Py_NewRef () function can be used to create a strong reference to an object. Usually, the
Py_DECREF() function must be called on the strong reference before exiting the scope of the

strong reference, to avoid leaking one reference.
See also borrowed reference.

text encoding A string in Python is a sequence of Unicode code points (in range U+0000--U+10FFFF).

To store or transfer a string, it needs to be serialized as a sequence of bytes.

Serializing a string into a sequence of bytes is known as “encoding”, and recreating the string from

the sequence of bytes is known as ”decoding”.

There are a variety of different text serialization codecs, which are collectively referred to as "text

encodings”.

text file (7FALT774L) str ATV 27 b EHAFZTES file object TT, LIFLIE. 7F A7 7
AVEFERIIAAL MEFRO T — XA MY =27 272 AL, THFAMIY =T« 27 2HIMICAT
WETS, 7¥FA M7 74 VDX, sys.stdin, sys.stdout, io.Stringl0 4 Y AX VAR E T ¥
ARME=F ("' or 'w') THWREZT7 7 4L TT,

bytes-like 7T T b BRABETEBZ 77 ANVF T 27 MZOWTIE, NAMFUT 71l 35
JRL T,

triple-quoted string (=& 2 # — FXFH) 3 0D#EH L /27 +— biEE (V) 2T RA b T 4 — () THE
NI LFH, BEED (—E) 74— P XFINCHARTREATE 2 XFINEVIEH D TEAD., O
OHHTHHATT, 1002008 L77 +— BRI AT —THLICHEL P TEETL, AT
M (\) 2HELRL TOEBITICE LD 22D TEZDT, FFaXri—ya ryIFEEL
RRCREICERI T,

type () Python #7927 bORUIA T 2 7 I BEDEIBRDDDERODET, HHLWE AT 7 b
WBEIZF->TVWET, A7V 27 ORI __class__ BHET7 72 AL%ZD, type(obj) THIFL /-
hHkED,

type alias (B A V7 R) BORIAT, BE2#ATFITRALTERL £3,

MY 7R3 B b Z2HEMET 20ICEHTY, HlZI:

27
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def remove_gray_shades(
colors: list([tuple[int, int, int]]) -> list[tuplelint, int, int]]:

pass

CHERDESITEDFHAR TS TEET:

Color = tuplelint, int, int]

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

pass

FEREDFID D % typing ¥ PEP 484 2B L T 230,

type hint (B> b)) Z8 77 2EMHE. ORI X —-X0RDEOMRFENZTZIEET 5 annotation
T,

Al ¥ MIMETIEZ  Python TEHHITIEZH h TRADN. BRI Y —LIc o TEHTH D,
IDE ®a— Ffiise2 V7 7 27 &) U 7OFFTICkD 5,

Ja—NVEKR 77RAEME BET. a—F LV ZEBHTRVWIDDE ¥ M typing.
get_type_hints() THUSTZ %7,

HEREDFIHD D % typing ¥ PEP 484 2SR L TL 2 X\,

universal newlines 7¥ X MA MY —LDRED—DT, LITOINRTEITREZML FI: Unix DITR
HE '\n'. Windows OHE '\r\n'. FH\ Macintosh DIE '\r', FHEICOVWTEHL X, PEP
278 ¥ PEP 3116 . X 5IZ bytes.splitlines() B L T2 X\,

variable annotation (Z¥(7 /7 — a2 >) ZHbH20IE7 7 REED annotation o

ZWDHHNE 7 7 ARMEICHERZH 728 23, AARDRERTT:

class C:

field: 'annotation'

77— a id@EETEEYE 0D ET: FlZIX. ZOZEEL int DEXZIS Z &
PRI TVE T

count: int = 0

BT 77— a ¥ ORI DWW T annassign ST L TWE T,

See function annotation, PEP 484 and PEP 526, which describe this functionality. Also see

annotations-howto for best practices on working with annotations.

virtual environment  ({RAEERER) HAANICYI D BES M FEITRE TS, 242X D Python 2—% & 7 7Y
r—aYFRICLY AT L ETEHNTWA MO Python 7 7V 7r— a Y OXEENCTHT 5 Z 272 L
Python /$v 5 —Y DA YA F—A L EHEITS 2 L HTEZT,

venv 2SR L TL Z& W,
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virtual machine (A~ Y) ZR/IZY 7 PV 27X DERS N2 ¥ a— &, Python DR~ >~
F. AL ba—=Fary LI L N1 RO—F 2FEITLET,

Zen of Python (Python ®1&D) Python ZHE LA T 2 L TOEZ X723, Python OFGFHFEAIL H¥E%
YAMILEDBDTY, fiE7n > 7 b T "import this” ¥ $2L DV R M EHDET,
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CORFaAXYMIDOWVT

COFFaXyME Python D FFaX v 2FEZEHNE L TESLNAL FXFaxXy ooy oD
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
TIXVWOTHEI T GRIEF: HAZEROMEICOWTIX, GitHub E® Issue Tracker THEZ BEWL
i‘j—o)
2RI %
e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FrOIERET, FFaXr D%
CzEXELL

e the Docutils project for creating reStructuredText and the Docutils suite;

e Fredrik Lundh @ Alternative Python Reference 7022 =7 b 225 Sphinx 32 D74 T 7215 %
L7,

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 3.10.13

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

3.10.13 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 3.10.13 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 3.10.13 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 3.10.13 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

3.10.13.

4. PSF is making Python 3.10.13 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 3.10.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.13

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.13, 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 3.10.13, 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.
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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 3.10.13 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
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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, https://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~"AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
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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

(RDOR=1ZFE <)
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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 https:
//web.archive.org/web/20220517033456 /http://www.netlib.org/fp/dtoa.c. The original file, as retrieved

on March 16, 2009, contains the following copyright and licensing notice:

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

*

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

ROR=STEER)

44 1 C & BLES1tE> R



https://web.archive.org/web/20220517033456/http://www.netlib.org/fp/dtoa.c
https://web.archive.org/web/20220517033456/http://www.netlib.org/fp/dtoa.c

Installing Python Modules, V'J—2X 3.10.13

(FiDR— 25 D %)

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 macOS 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.]

*/
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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

RDOR=I 1% L)
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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) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

(RDOR=I1ZFE )
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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 (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
A1l Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without

specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project:

Programming the AdLib/Sound Blaster

FM Music Chips

Version 2.0 (24 Feb 1992)

Copyright (c) 1991, 1992 by Jeffrey S. Lee

jlee@smylex.uucp

Warranty and Copyright Policy

This document is provided on an "as-is" basis, and its author makes
no warranty or representation, express or implied, with respect to
its quality performance or fitness for a particular purpose. In no
event will the author of this document be liable for direct, indirect,
special, incidental, or consequential damages arising out of the use
or inability to use the information contained within. Use of this
document is at your own risk.

This file may be used and copied freely so long as the applicable
copyright notices are retained, and no modifications are made to the
text of the document. No money shall be charged for its distribution
beyond reasonable shipping, handling and duplication costs, nor shall
proprietary changes be made to this document so that it cannot be
distributed freely. This document may not be included in published
material or commercial packages without the written consent of its

author.
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