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Ry —=I% A4 YA M=)V TE S XIICT MO Python BREET T,

venv I FRAIREZ D % 72D DFEUEY — )L TF, Python 3.3 2*5 Python O—#BIZ& D ¥ L7z, Python
3.4 DIETIE, (REREEZ DL BBIEZFDTANTT pip BA VA =T 3L512, HOLUHHREIN
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Python Packaging Authority &, ##ED Ry F =P V7V —)L BH#TEXRXT =R 7747 5 —
<y MEEORSFEREEH S TWD, BHE - FXa Xy bOFEZEDOIL—TTT, HHEMKLRY —L
R FF a2 X2 b, issue tracker Z GitHub & Bitbucket DM A TEH L TWE T,

distutils EZA VT FNLDENLE « B 2T 4T, Python ¥ S 4 7°5 Y2 1998 FIZHRANEN X
NE L7, distutils OEHZNZFAIZEEINCID DA TOEETH, ZRUESTHHRETD ¢y
F=Y VT EEAADA YT TR NI I F v OEREY LTHEHELTWT, BHES 4 77V 0—He LTHE->T
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Ry =V Y7 DlDDEHEY —UIITRNTaxv Y R4 U ofbhd 2 2ELTVWET,

UTDa<y Fid, €Y 2a—NOEHNN—Y a vy ZNBMRET 5EY 2 — /L%, Python Packaging Index %5
/f VZS ]\'_}I/Libg—o

python -m pip install SomePackage

AR POSIX 2—% (Max OS X & Linux 2—%#%2&A%T) MIFIZE. TOH A FRNOHNZ virtual
environment OFHZFIIRICL TVWE T,

Windows Z—HFICiE, ZDOH A FRNOHIE, Python 4 ¥ 2 b —LIRIZY 2T 5D PATH BREZH %
ENTVD I ZHHRICLTVWET,

[EMERN—Y a YRBRNDAN—Ta v 2a<wy P74 Y ETHEERET S I D TEET > R < R OHEGER
FRr¥Y, ¥ ADERT 2R F M558, Ny r—IReN—Ya 2 TEHI AN THATLZE W

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

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

BHE, BET3EY2—NA0BA YA M—VETHI5EICFNEHE install RIT2RATIIRIIDD LA,
BHCHFEELTWBREY 2a—LlD7 v 727 L — Rizidk, BHRICENZERLZTUI R D F8A:

python -m pip install --upgrade SomePackage

pip £ ZDREREIC OV TDFEL WEH L V YV — A& Python Packaging User Guide 12 D £3,

IRFEEIR DIERKIE venv Y 2 — VBB L TITONE T, BIRNEERICA VA b—1T 3121 Eitoa~<y
R2HEWNET,

BE.

Python Packaging User Guide: Installing Python Distribution Packages
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UINZ &L & 2 REANOHEZEED L CIXEEANDY 27T,

3.1 ... pip Z 3.4 £DEID/N—23>D Python TT VA R—=ILTBICIE?

pip #° Python 43 2 DIk 3.4 LTS, ZHLEHTDONN— 2 > Tld, "Python Packaging User Guide” O
HEHIC LD T pip BEZA YA =T 3RERHDFT,

BE:

Python Packaging User Guide: Requirements for Installing Packages

3.2 ... Ny T—CZREDI-—THDAICA A M—ILTBICIK?

python -m pip install {Z ——user A 7' a Y ZMIF TSIV, Ny F—JR@FTRATLDTRNTDOL—FH
TR, BEDLI-—FHOAIZIA YA L —LENET,

3.3 ... BIEEMHERD Python Ny T —SZ AV A —ILTBICIE?

BHEFMFIEH O Python Xy 7 —Y DEZL BN, FVEY 2 — MTEBIKELTED, HEDL 23 pip %
EEF>TA YA ML TEZIREHTEDD A, BIRFETIE pip 2o TA YA =L L LS5 T 3 &
Dy, HOTFE ZHOTA YA M= T 21E5H, ZLOGEAEMETL &5,

BE:

Python Packaging User Guide: Installing Scientific Packages
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34... AA—IILEINTEBDN—23 2D Python ZifTLTES
(I ?

Linux % Mac OS X, Z0Oftid POSIX ¥ A7 ATIE, N—Y a YHFS(IED Python 2w K -m X4 v F
EHAGDETHOWT, @Y=V 2 D pip 2FEITLTL IV,

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

YN A=Y a v BEEMIFEINT pip a~v Y FBHZ 22 dHDET,

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

Linux ¥ A7 A Tld, Python A4 ¥ A b= UZHAIIZIE linux T4 A MV Pa—a vO—FcEdEhTnE
3o 2D Python £ YA b —AADA YR b —=ZIE, T RT LT3 root HERPPET, F7, pip I8k »
THRENTWEHDLIFRRZAYR—FA Y NI T v T L —RTBILT, YATLDRy 5 —I4—T %
DARL = a YRV ATLDIELPDAYR—F 2 FORMEET20d LT A

ZDEIRTAT LT, pip T T —IV% 4 VA=A T 23BICIRBBREEZFES 2, 2—FTDAf 2
b= %175 D KIERWHIETT,

4.2 pip D1 Y X k—=ILETNTLAEL

pip BT 7 AN FTA VA= AEINTOVRNWIEADHD T, XRDa~v >y FTHIEDRRD RIAD F 5

python -m ensurepip --default-pip

iz d pip DA ¥ 2 F—IL IZOWTOERDH D £7,

4.3 N TV DIERDA X =)L

Python 703 x 27 FDZIZY —RIZEVLEMICHIEFELTED, A YA =170 LAD0—FHE LT, =
VRA—HFRETY —ADSIRES 2 — B2 a I LT3 I R LET,

NAFV wheel 74—y bOYR—-FPEAINZZ LT, /2. 2L 2D Windows & Mac OS X 12D
WT D wheels D357 Python Packaging Index Z#i L THIKR S K512k o 2T, ZORMEIIOWTDOHM
FHEDORH O, 2—F I o TEASTEAL FEFITE AN FEALRE A Y 2 =0T 5 S 57 511
WCEREZ2D LNERA.
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Pl KA wheel 7 7 4 ADBEREAFH R W scientific software 4 ¥ A b — 2 BT 2 W0 LK DD RETED.
O—AMIEIL RT3 2 DA FVIRREE 287k 208 LA HA,

BE.:

Python Packaging User Guide: Binary Extensions
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>> A VRITT4TIINMIBIET 74N D Python 70> F T, A VXTVRTAVRTI I T4
ZWFETENEa—-FHIC A HTEEX S,

RDHDDVEZHNFT:

o AVERIITATVINZBVWT, ATV IENTza—FTay 7, MET2EHADRXY]D XFOMM
ChfgIN. A4Ean, HFEN. =F=:S A/ oA, 731 -2 -z, a— RE2ANT3BICERREh
577 %)L @ Python v > 7 MTT,

o HHAAALDER Ellipsis

2to3 Python 2.x ®a— F% Python 3.x Da— FIZE#T 2V — )L TF, Y —Ra— RZEH L TZDEHIAR
Z M (traverse) 372 Z & THHAITE 5, RO 2L £7,

2t03 3RS 4 77 ) D 1ib2to3 L LTHHTE X T, BHEDY - L LTOEZX 227 Y 7 A
Tools/scripts/2to3 & L THRMEEE N TV X F, 2to3-reference ZZML T I\,

abstract base class (IRELES 7 R) MREIE T T R duck-lyping EHTET % b DT, hasattr() KX DI
DT 7=y 7 TEMEHFTH o7 D WIPIZERS (B Z1F magic methods DHE) HEICA VX —T = —
ARERTIHEZRMBELE T, ABC 3R (virtual) ¥ 77 7R 2EALE T, ZHUIBZ 7 A05
WAL FEVEAD, ZNTD isinstance() X issubclass() ARSI N ET; abc EV 2 — LD ¥ a
XY P EBRLUTLEZE W, Python 12id, £ DiflAIAA ABC RSN TVWE T, £ DHRII,
(collections.abc EY 2 —/LT) 7— X Hi&, (numbers £ 2 —LTC) #, (io EY 22— T) AV —
2, (importlib.abc EY 2 —T) 4 Y R—=1+ 774 Y Z/RIB =X —T7F, abc EYV 2 —LZHHLT
MH® ABC Z{ELTE %7,

annotation (7 ./ 7—aYv) B 77 A@EMH. BBOD T X — 2R D EICBEGRT 2 7T, BElicED
type hint £ LTHEDONTVWET,

Q—ANVEBDOT ) T—a VIFFETRICIE 7 7 X TEERAD. Zu—rOLZH] 77 A& M. B
7/ T=YavidEnrhEeY a2, 75 R, D __annotations__ FHEMICRREATVE T,

BEBEDFIADS B % variable annotation, function annotation, PEP 484, PEP 526 &ML T Z&X W,
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argument (E5|E) BIBR MO TEIC, B (F203 XV Y R) KEITHETT, ESlBuid 2@Es D £35:

o F—TU—F3IH: BBETOH L OB BORNIEAF 23O Wb D (fl: name=) %2, ** ITHLlT 7= EE
EoHoEr LTEINZF1BL FlZIRX. RD complex() DMUH LTI, 3 & 5 23F%F—7— F5|#
T3

complex(real=3, imag=5)

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

o IESIE: ¥—7— FoELANDGIR, MESIRUIGIEY R P DEFICE S M TE, £ * 1THilT
7o iterable DERE LTET ZEMNTEET, HIRIE. ROBITIE 3 & 5 3T HMES TS

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

FEIBUIIBBDOEKIC BN THEIM EOor —AAZBICE D S Tonkd, DY T2IT 5 HANTOWTIE
calls ZBML T EE WV, YU Ry ZRARBWTHEGIBEZERTDOZHo0 R 2[5 2 e BHRE T,
il 7 fEIE e — AV ZERBICEHID FTohE T,

R51% . FAQ @ F5IBERGIBOENIMTI2? . PEP 362 22 L T T W,

asynchronous context manager (FERIFAZ > 7 F A b~ —Y %) __aenter__() & __aexit__() XY v F#%
EFKT S Z LT async with XNORBELZEH T 247222 T3, PEP 492 TEAZINE LT

asynchronous generator (JEFHAY = L — &) asynchronous generator iterator %R TR T T, async def
TERINTZaL—F VEABIZHMTOWE TH, yield REFRORTELRD £3, yield X async for
N—TTHEHTE2EDOU S EAERT 2 DIFHINE T,

HEIIEFEAY = 2L — ZBBERLE T2, RISk ->TE RS XL —21TL—& 238556
BHD EY, BHSNLEERPHAL P TRWEGE, PR DI e 2 BiE2EHL £ 5,

FEFHAY = 2 L — XBAEITIE, async for XX async with X772 TR avait Rb DL DD
3

asynchronous generator iterator (JEFIAS = L — & 4 7L — &) asynchronous generator B THEK XN %
F 7Pl MTT,

ZAUE, __anext__ () XYV v FEMoTHUYH X7z =2 awaitable A 72 = 7 b %ZiRT asynchronous
iterator T3, Z D awaitable & 72 =27 ME, XD yield NE TOIFFIAY = 2 L — X B DAL L
TLET,

yield iT< 272N, ZOMETORTRE (7 — A VAL REINED try ) W —FEib 2 %

T, __anext_ () TRINZMD awaitable iI2 & > T RIS T RL—X A TFL—4 BERICHBIA
e &, Pl LERERIG L £9, PEP 492 8X U PEP 525 22 L T 3w,

asynchronous iterable (JEFEI A 7 Z 7)) async for XOFTHEHTES2 A7 =27 T3, BHHOD
__aiter__ (O AY v FEd 5 asynchronous iterator 2RI BRIFIERD FH A, PEP 492 TEHA X

12 18 A & FB5E
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NEx L7z

asynchronous iterator (JEMEMH A 7L — &) __aiter__() & __anext__ () XY v FEFERELATY
=27 b T9, __anext__ & awaitable 7 7Y =7 PRI RFNIEXR Y £H A, async for &
StopAsyncIteration fISV 2k 3 2 £ T, IEFAMA 7L —&X D __anext__() XYV v KAHRT awaitable
ZRRLE T, PEP 492 TEHAIIE L7,

attribute  (JB1E) A 7Y =7 McBEMIT SN, Fy PRERC X -> THRBITEREINZETT, flRE 47
Pzl b o DEN a EFo TR E, FORERMIE 0.a THRINZF T,

awaitable (f#H&FIRE) await R CTHAT 2 e R Z A TS =27 b TT, coroutine 2> __await__() XV v
RWH2A47Y =27 bTT, PEP 492 2SR L TLE&X W,

BDFL &ARIE = EME#E (Benevolent Dictator For Life) OBS T, Python OfE#E. Guido van Rossum @
Z&T9,

binary file (N4 5V 7 7 A) bytes-like ZTZ TV b DiARAABIUVEZRALNTES TJ7MILATox
Tk TS, XM FVTZ7A0DHNE. N4 FVE—TF ('rb', 'wb' or 'rb+') TH»NT 7 A 1,
sys.stdin.buffer . sys.stdout.buffer . io.BytesIO ¥ gzip.GzipFile. DA YA XV ATY,

Str A7V 2V FPOMAHBENTEL 7 7 ANATT =27 MIZOWTIR, text file BZRLTLZE W,

bytes-like object bufferobjects Z %R — b+ LTWT, C FFEDEKT Hfi L7z contiguous Ny 7 7 — g {Hn]
AElR A 7Y = 7 b, bytes, bytearray, array.array ®. %< O—fH72 memoryview # 7Y = 7 b3
ZAUTH 2D T, bytes-like A 7Y =7 NI T—XEHE, N FVU T 7 AAANDRIE, VT vy FERIEH
L7z ZR Y, XA FVTF—REBERTZVAWARIBECHHAT2 Z e 3 TEE T,

BODPDBRIETEINAF VTR E2EEHTZRENDDE T, ZORMEORF 2 X2 FTIEEL " HAFE
A[REZZ bytes-like 7 7= 7 M IKEK”RLTWET, ZHEAREKRANY 77 —F 7Y =7 M, bytearray
¢ bytearray @ memoryview REDVEFENE T, T/, HMORODLDIMETIIAELRA T =27 PO
AFVTF—& (" HAHLEHOD bytes-like A 7227 +7) ZRELET, £HICIE bytes & bytes D
memoryview X 7Y = 7 M EENE T,

bytecode (N4 b2 —F) Python @Y —Z 23— K&, Python 7125 4 ® CPython £ ¥ & 71 X DNFEREKH
THENA Fa—FAaryRfLEnEd, N ba—Fa& .pyc 774 MZF vy adh, AL7 7
ANP_FEHICETEINZ L ZREDEHRICRDET (V=R =F2o6NS ba— R NOHEDa >4
MIEEEINET), 20 " HRIEFE (intermediate language)” 1. %% D NA + a— RIxHin 3 2 $EMEE
ZFEITTL RETDY TEFETLIEVWAET, HERITELE LT, NA Fa— FNE#RZ 2% Python R~
UBITEWES 32 Z 2%, Python VY —RBTHRETH 3 Z 23 AFshTuEHA,

N ra—Foma—Eid dis EVa— 1 ZHHET,
callback (=N 7)) RERD D ZRERTHEITES NS 72DI5 8 LTHEI N 2B

class (ZIR) 2—HF—EFA Tz b 2FHT 272007 L — T, V7R ERIEE. 207 IR
DA VARV ALOBERETEZAY vy FOERREEZAET,
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class variable (27 7 AZEH) 7 7 A LITERSIN, ZFALNLT (DFED, VJFRADA VARV A ETIERL
W) EHEINDZZEZHNE LTWEEKTT,

coercion (EU&EH]) MU D 2 518z S HEORTIITON S, H2HDA ¥ 2R ZADHDEIANDEEERDE
T3, HlZIE. int(3.15) FIFEV/NBURBUE B 3 WAL £ 5, Lo L 3+4.5 Tl &518035H
Hp b (—o 3B, — o FEMNIUSE) . B Z 3 21CH URICE#T 2 21 UL TypeError fil4tn3
BFongd, MlfHs o/, TRTOGIIE. 728 AR TH->TH, HIZ 3+4.5 TiF& L
float(3)+4.5 ¥ W5 k512, Fur o< =R UCAICIEFL L 2 Uil wid £8 A,

complex number (HFEE) L<HOLNTWVEFEHREZMIRL 72H DT, IRTORUIFEH L EHOME LTEE
NFE T, BEEEEEN (-1 OFAR) EHz#HT b 0T, —RIE¥TIE 1 tEFE2rh. T¥TIE j
LEINET, Python 3ZEBLBUTHAAATHIGL, BEDKILEZM > TWET, BEHIIREIZ j &0
UTEEXFI, HlAE 3+1j) TF, math €Y 2 — VOEBHIREZF AT 21213, cmath Z{HWF 3, HHE
HKOMEHED 2D BELBFEOKRET S, HEEZECRITIUE, IZSEEVZBELTLE>TLWT
L&,

context manager (27T FA IR —TV¥) __enter__() & __exit__() XV v FEREHRTSZIL T with X
NOREEZEMT 247922 FTF, PEP 343 2SR LT ZE W0,

context variable (27 F A MEE) a V7 F X MKFL TERIEZFOEL, ZhE. D2ZEBOEDE A
DFFAL Yy FTRZEDBFIZAL Yy FR—HLZAFL—IIZEUTVET, LALIYTFRAMEHTE, 1
DDFITAL Y FIZWLOh0ay 7 XA A5 HE, a7 XX MERDOFE LRI 72 IEFR £ 2 2
DEHDBI T, contextvars ZZML TL X W,

contiguous  (BE#Z. i) Nv 7 7 HIEIC C-Eft 7213 Fortran &t TH2HEI1T. ZONy 7 7 138K L
TV EARBREET, ¥rXTL Ny 7 713 C @i TH D Fortran @ TT, —XITORLHITIE, £ DERHR
FATREY ETBHET 2 KO CEEIN, FFEXELR2OBEDMA T EF TS E T, ZXILD
C-H RS T, XEV 7 FLRAIHCERZK 2 B3 RBEOBA T D RINCLD % DI L, Fortran
HAE L ELA TR DIR A FHBRANCH E 5,

coroutine (IN—F V) AN—FLEFHTL—F L DID ~RNZIEXTT, 71 —F @3 RD ST
HHAD. HloRd s MmO HE T, aL—F LIIZ L DRRABRMIELH A S, 15, BT 52
EMTEFT, aL—F VIF async def X THEETZET, PEP 492 2ZHL TS,

coroutine function (2 —F YBIE) coroutine A 7Y = 7 P RIRTETY, 2 —F VBIEIE async def X
THEIEXN, await. async for. BX U async with F—V—FEEOZ MK ET, Zh bk PEP
492 THAZINE L7

CPython python.org THEfENTWA, Python 7Rr2'F I ¥V SFBEOEERNLFEETT, "CPython” 2\
HGEIX, Z05E%E% Jython % IronPython & \Wo 72D 5EEE y XBIF 2 XRENE LS ICHHAINE T,

decorator (7L —%) BIORBMUE R TRIRCC, @, owrapper HXX TRIMZ MY LCHEASWE T, FaL—
2 DO— &R 72K FFZ. classmethod() ¥ staticmethod() T,

TAL—RDOEE S VR VAT 2l —TF, XD 2 OOBBERIIEHRMICA TS DT :

14 18 A & FB5E
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def £(...):
f = staticmethod(f)

@staticmethod
def f£(...):

FICHESD 2 2 ZWCDIFEELETH, DEDHDLDATEA, T7aL—XIZOWTHLIE, BEEE BX
L IZIRERDEFF 2 A FESRBL T,

descriptor (FARAZVUTR) XYV v F __get__(), __set__Q, H5WVIIE __delete__() ZERZLTVELF T
I ITT, BB FRABUENT RV TR TH 2L &, BHEHERICK - T, LTV 2RI BIEHE
UHINET, BHE. get,set,delete D7=DIZ a.b EL L, a DI TAFHFENTA T 27 b b KL
ETH, b BTRAIZVTFRTHUEIZENETNDT A Y FRZRXYy RRREFHEINET, TARAZ Y TXOH
fiilZ. Python 27 BT 2 ETHEYZDET, LWODIE. TRZVFRZZN, Bl XYy R, 7
ORT 4, ZIAXY v R, BHXY v R, ZLTRA=NZ 7 RADBE Vo722 OREEDORBE 05
T3,

TRAZVTFEZDRAY v FIZEUTEL &, descriptors 2L TL 72X W0,

dictionary (&) (EED ¥ — 2 {EICIGA ) 2 3B TF, __hash__() XY v F¥ __eq _ () XYV v FEHE
WELREROA TV 2 2 M EF—ICTEET, Porl Tl v a (hash) LIHERTOET,

dictionary comprehension (FEEMNEERGL) iterable NORTH 2 WE—HOBERZUE L T, ZOME»I B2
HETRT a7 MrEZXFH T, results = {n: n ** 2 for n in range(10)} £33, ¥—n
P n % 2 NI 2EEFEEZAER L 3, comprehensions S L TL Z&X W0,

dictionary view (##&E 2—) dict.keys(). dict.values(). dict.items() PR FTA T =7 b TT, FH
DHHOBM L 2 —2RH L £F, T0bb, HEMILEINI a2 —3ZRERKML £5, #E
L2 —ZlflANC TR Y R M2 51213 list(dictview) ZfH L TLZE W, dict-views ZZH LT
&,

docstring 77 A, B, EY 2 —VORVIORTH Z2XFHNV T IV TT, £DAAL — b DFETRHTITHR X
NETH, a4 7o THAIEN, 207 IR, BB Y 2—1D __doc__ BYEL LTIRIEZ L
FT, AVIFRARIZ T a v TES GRIE: BHEELTBRTES) OT, A7V bDRFa XUk
F EEEWRIGFT TS,

duck-typing H2A TP 27 " BELWVWA VR T 2 —RER>TWAPERETIDICA TV =7 FOB%E R
WTRZTIVIRARANTT, Rbbic, BiicA 7Y 227 bOXY vy RRBEEDIMEN Dbz b
LET, ((TEADXIICHAT, 7EADEITHNE, ZUET AL THS.1) A VX7 2 — A% X
DEWRTZ2ZT, LR F¥ALyE3hiza—Fik, RVE—T74 v 7B E2HFLTEFREZA LT
T X7 XAV type() % isinstance ) WX AHEX BT E T, (XL, ¥ x4V I %
HREEISX THIZETS2ZLdTEET, ) 20b b, HIC hasattr () HES EAFP T2
SVIRAALET,
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EAFP T[E8W[% & 2 X DEFL %G55 /DB 5 (easier to ask for forgiveness than permission, ~—7 4 — Dk
Al)) DIET3F, Zd Python TIhS b TWEI—T 4 ¥ FAXA LTI, @EIIENLF—LEMED
FETL2DDLREL, ZDRENR > ThGEichibt et L 5, COMRTTFRIEFETI a7+
YT ARANMTIE, try XB XU except XD SADZDHRHTT, ZD77=v 273 CDLS
REBTELMHbNTVS LBYL AXA LMW SDTT,

expression (R) (2D EEFHliE N5, —F& %D DM (a piece of syntax) TF, S0z 5, iV
T I, Al BT 7R, HEFPHEEMTOH LAY, ERERITROEROMAERTT, OZL D
b LEW, Python TIIEFHORTOMEERNA L WI DI TIEH D FHA, while DL T, REL
TRERARNWX 3HD T, ALK TRELIXTT,

extension module (#LAREY 2—) C % C++ TEPNZEY 2 —/L T, Python ® C API ZF|H L T Python
aryPar—F—a—-Feeheh LT,

f-string  'f£' X 'F' AEBIT VXTI 7 I UL string” 2 FEER, 2T T x—< v FEALTFIN
77 OREFFEOBMTT, PEP 498 3B L T X0,

file object (77 ANF TV =27 ) ROV Y —=ZAD T 7 4 L&A API (read() % write() XV v FEF§
DHD) EREALTVWEATI 27 bTT, 77404727 NI, fEINLFRICL - T, EED
TFTARIZEDT 7400, ZOMDERA TDR ML —=IRMET AR (FlZIF, BEEAHS, 4 XEY
Ny T2 Ty b AT F)ANDT IV RARBNTEET, 77 A4 TV 22 NI file-like objects
X streams ¥ SFHINFE T,

T7ANF T2 MZREBRE3IEBBEIDET: FO N1 FU—=T714IL. Ny T 7E0- N1F
=T 7, ZLTCTFAFT7AIL TFo /X —T 24 RF io EV 22— L TEEINTVET,
T 7 AN T 27 N BAEZREHEN TR TR open() B EMES 22T,

file-like object file object ¥ RFET T,
finder (774 Y&) A YR=FZNTVBEY 2 =D loader DFEREATTZ2A7Y 227 b TH,

Python 3.3 T 2 MED 7 » 4 X235 D £9, sys.meta_path THEHEN S meta path finder
©. sys.path_hooks T XN 3 path entry finder T3,

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

floor division —FEITVVNZIWEEIZALD 2 HEFEREL, floor division HE TIX // TF, HIZIWE. 11 // 41F 2
1272, float @ true division OFER 2.75 LB D FF, (-11) // 41& -2.75 2 INSVWAIC DB D
T -3 RKABZZLIEFELTLZEEXW, PEP 238 2B L T X\,

function (BI%) MEOCH LENCMEZ RS —HONXD Z & T3, BT 0 Lo E5|18 2T Z e 3HERE T,
FEDRITRHI 5 B2 RS 2 Z e iR E 5, R5IEL XV v B, function 2B L T X W,

function annotation (BT /7 —3 a ) BIBD 8T X — X RIR DED annotation TF,

BT/ 7—>ayid, BEEEEYE OoDIEDbRES: fIZIX. ZOBKE 2 5D int HD51%
D ISR, £ int OBV EZFO LIS TVET,
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def sum_two_numbers(a: int, b: int) -> int:

return a + b

BT /) 7 —3 a v OXER function O TR INATVWE T,
HEREDIBAD D B variable annotation ¥ PEP 484 2ZMEL TL X\,

_ future_ HBBEOLRWHILLSERELZBEDA > X 7Y X THMIT 272012707 5 <HHHTE % it
ﬂy‘{"&?\/\‘l ""]]/—’C‘\j_o

__future__ Y 2 —/L% import L TZDEZFAMIT4IUX, ¥z ELD TEME =D 0nwD
T, WOEBT 7 4L sOEREICZ 2 00b D 3

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

garbage collection (HR—YavLr7>ay) ZHbREEDLDNSZ Z 2 DRV EY ZFRT 20 T3, Python
F. BlRA T Vb ERSRERH UBE ST 2RI —YalL s X effioThHR—YavL s> arzi7
WET, IRN—ValLrXiEge BV a—LEMlio THIETE T,

generator (¥ =t L — &) generator iterator 2R BT, EHOBBUCLITWE T4, yield REFFOM
THRED £T, yield i, for L —FTHHTEZLD, next O BITMHEZ 1 DFOWMDH LD TE 2,
fHDM N ZAM T 2 DI E T,

BEIEY 2 AL —ZBZHELE T, WRCL-sTE Pz RL—F4TL—% 25T HEVH D £7,
BRSO BRSO 2T E, B LD e 2B 2 AL £,

generator iterator (¥ =L —& A 7L —2X&) generator BATHERZINE I TV =7 M TT,

yield D7 MIZRATFEITIREE (RFTEBS AR D try R 2 ET) ZEM U T, WHEIE—FRc il
NET, JxRL—FA4T7L—& Hfchd e, L EMNEZIG L T (@ OBEBNETOLTR
W LWIRRED S BAR S 2 D L MR TS),

generator expression (¥ = #L—&ZN) 4 7L —XZ2BITXTY, HHOKIZ, V—TEREZERT S for fi
HipH, 2 U CHIEATEER if HiAto 00TV 3E XS IR T, 25 LTk hizd, SMiloBIEuc
JTEZAERL £

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

generic function (¥ =3V v Z7BI#) Bz 38U LRI Ci#EZ 5 2 BBE D oM S W 2 BT 3, PP L
FHCEDERELZHNE2IET 4 28y F 70TV LI DRESNET,

single dispatch, functools.singledispatch() 7L —X, PEP 443 ZZML T 12X W,

GIL  global interpreter lock BB L TLEE W,
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global interpreter lock (Z'B— VLA Y X T Y Zua v 7)) CPython 4 ¥ X7V ZPFIHLTWS, —EIZ Python
DNAEI=F 2ETTE2ALy FIF—2R3TH2 2R3 2HEMHATT, kb (dict
RYDEBEBMAAAMEED) ATV 27 FETFADERET 7€ 2IH U TREBRIICLZ 21T 5 DT,
CPython OFEENS TR DET, A VXSV AR Evy 7 $T5Z2 T, wAF T Ry
HET ZMHINLD TR+ 5| MR, 4 V& T XREMRIIILF ALy FMETE2 K512k D £73,

7272 U, BBUEED 2 WIIAERD W K D DIRIRE Y 2 — Ui, FEfEe Ny ¥ 2t HREOFEOEVILE L §
% ¥ X2 GIL 2R3 2 X5 ICRGEI SN TVWE T, %7, [/O Lz 3 2586 GIL 3EICHREn T,

BRI HHASAVF ALy ME” Led 27V & (R 27— 2zl vkETr v 75 2%) H5
HEINFELED, BBy IATaty FPOGEDART 4+ =< Y ADEP>TOTHHLELATL
Joo TONRT7 4=V ADOMBEEHERL LS T2, EENIDEMCHRVRTFaIX FBEMT 2 E 2
LRTVWET,

hash-based pyc (/N > 2= pyc 7 7 A V) IESHEHHIT 27012, BT 2 Y =R 7 7 4 VO RMEERH
RATREBRL ANy Y 2 HZ2HFHT 24 Fa—FDFy v 22774 LTT,

hashable (/v ¥ 2 ®[RE) Nw 2 adgE kA TV =7 beid, EHFHBTEDO RNy Y2 fliZRD
(_hash__ () AV v FABE). o+ 7V =2 b LHEBATES (_eq O AV v FARE) +7
Vx 7 FTT, AR Y ¥ 20[REA TV 2 7 PEAMTHE U Y & 2 BEFRORELRDH D £5,

Ny Y ATARERA TV 27 MIFHEDOF —DREEDRAUN— LTHZE T, #HEPESDT — XREBIZN
Ay Y 2l R F>TVWE256TT,

Python @4 I 2 =X ITARBHAAALFT T =27 MEL IFE ANy Y aR[RETT, (VA MPHED X
572) T2 —RITNZAVTFIEINY T aPARET T, (X IR frozenset DX H72) 4 I a—KX TNz
YT EEBANY VAT RETH DI L EDAHNY Y2 AETT, —PF—ERDI FADA Y ARV AT
HBEOIBRATI 2T MEIT 7 AN P TAY Y aA[RETT, Z06EET (HEZRVT) HEMRIZIESE
flich b, Ny >aflid id0) XbhESLIET,

IDLE Python OFABIFERE (Integrated DeveLopment Environment) T3, IDLE & Python OFEHE) 72T
AICFAHE N TV R EERN RO T 4 X A V2TV ZRFETT,

immutable (4 3 2—X70) FEOMERE /AT 22 FTFo 43 2a—XTARA TV 22 Mcld. 5K,
XHEF, BRXORTIABERBD £F, THEDF TV 22 MAERZER SN ¥ A, HOMEDESE S
BT, HieA 7Y 22 PR LRTIEED E€A. 4 I 2—XTARF TV 22 MiE, BED Y
S afHEPREE R BRI CEERZE TR LET, HEOF—2Z0HITT,

import path path based finder %3 import 3 2 E€Y 2 —VZREKT 251 (L7213 path entry) DY R b, import
. 20OV R MIEE sys.path 2ORETH, 7y Fr—YOHEEIH Y r—2 D __path__ EMH
"o HRKRET,

importing »%EY 2 —/L® Python 2 — FMFIDEY 2 —LD Python 2 — R THX 23 X512 T 30U T,

importer EV 2 —AZEL T —FT2FT7T 27 b, finder & loader DEHSTHEHEFTI 27 by,
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interactive  (Xf&EGAY) Python ITIENEEH A > X 7V ZHH D, XPRE2Af v 2TV 20 Tar T MTANT S
CHIERICFEITINTHIRERZ Z e A TEE T, python BB ELEZ FTIKEITLTL LIV, (2
Pa—RDAA Y RX=a—»5 Python DXFENA > X TV REEEFTE 20 LOAFEEA, ) MEEHA >~
TV REZE, HLOTATFT7EALTARED, FEY 2 — ARy F—IDOHFETRNTAS (help(x) ZHZ
TBWTLEZE W) OIZIFFIERNZY — LT3,

interpreted  Python 134 > & 7V ZJERDEFFETH D, a2 84 FSFHEOMMMEL £, (N ba—Far
NATDD B2, ZOXRFNIBHKTTD, ) TITOA VXTIV RFiBLIE, V—RAa—FDT7 74l
. FTEAABERRCL THrOETIE 2L Vo BER LIS, BEFETTELILREKRLET, 1 ¥
£ 7Y ZBAOFEITEE., 2284 FIBROFHELD I TNy 7OV A4 7 VWb OD, Fur
7 L DFITIE—MRITENT T, WEER BTSN,

interpreter shutdown Python £ ¥ X =7V X =¥ v v PRV EEFINLFIZ, £ 2 -1 TRTDY
VT 4 IARNEREEEZ R YD, TXNTOMMRLEY Y — R ZEMEMNCERT 2, il 72 —XCAD
T TOT7x—RXF AN=JOAL IR 2EBENTHLES, CARED IV —ERDTA 77 X —
X weakref I =N Ny IDBIPPHEINZZEDBHDET, Py v MUY 7 2 —XHFIZETFENSEa—-F
F. ENDKET DY Y — AN TTIHREL W (KK H2HNE T4 7T Y —EY 12—/ warning HEH
TF) DI A R NCER L T,

AVR=TVEDPT %y FEY YT BERERIF __main__ Y 2 —AREFTEINTVWERZ Y TS MOE
TP TLIEZE T,

iterable (RIEFIREA 7V =27 M) BREE—FIC 1 DFT0REZ A7V =27 M TT, KIEAREA 7Y =7 Foffilic
. (list, str, tuple WV o 7)) RTOY =7 Y RABRP, dict R T7AIF TV I b oo
PDIEY — o v RBY BB W0IE Sequence BT FEE LTz __iter__() XY v Fh __getitem__() X
Yy REFROEED I FADA VARV ANEENE T,

RAEAREA 7Y 2 27 M& for L—THRRZDMEZL D> —r VR (RE: 22T TOY—Fr Y REiE, ¥—7
Y RTITIR L T2 DF 8N S FER) BRE Y 2 2R (zipO), map(), ...) THIATE $3., KEATHE
7Yz M ERHAAHBEE iter O DL LTET L, ATV MIMNT 24 7L —X%RLET, Z
DA T L —RIEZ—HEOMEZ 5 FETEIMHEH TS, MERIREAREL 7Y =27 P25 B3, iter() %
FEATEDA T L —=RA T 27 e A TRIET 2MBBEEHD XA, for XTI Z DEIEL HEINICIT
W, R EL OERMEER L TL—F2RILTWAA T L — X2 HHLEST, 17L—%2 ., =47
VATV —F BBRLUTLIEZ W,

iterator (A 7L —XR) T—XRDOPNERHTE2A T2/ b TT, A 7L =KD __next__() XY v FZ#ED
RUMERH S (R 723 HAA LR next ) WCET) &, MADOFOERZ—DOFTORLET, 7—FH7R
{725k, b DIZ StopIteration fINZEHLET, ZORRT, A 7LV —XA4 7227 MIRET
BH, ZhLFE __next__ () Z{[EFFATSD StopIteration ZEHLET, 4 7L —XIiEZ, DA T
L—247Y =7 PABRZIES __iter__() XY v FEEELRITNERLBRVDT, 4 7L —&IIftho
iterable 223 21ZL AL DB THHATE XS, BoZ D & LAHIMIBERORKIEZITS X57%a—
FTF, (list D& H7%) ar7+-+ 7 =27 Md, BHZ iterO BBUCA T Y =27 M LD for
N—TNTES 72N, FiBREAOA T L —XZERLET, Z0E2ATL—XTITBS 32k, Hi
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HDOA 7L —=>a Yy THABADELCA TL =24 7Y 27 b EZEMIGRT 2D, ZDaArTFDEII
fgofbibij—o

P2 IBEIE typeiter I2H D 5,

key function (F—B%) ¥ B H 2 WIEHREBEK L E. VY — FRIEFLE D720 DEZ RSO L ATRE
7Yz 27 b (callable) TF, flz1Z, locale.strxfrm() % F—RAFCH X, vy —UKFOY — 1+ D
HEICD s oY =P F—%2IRL T,

Python ®ZL DY — i F —BHEZZ WY BROU S IESL 7L -T2 EEL 3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) ENH D £,

F—BBEER HIEIFIWL 20 H D 3, HlZIE str.lower() XV v RERXF/NXFEZRXFILIZWY —
PR F—BEBELTHS kTS, HBWE, lambda r: (r[0], r[2]) ® X 57 lambda
A oxF—BBEEZ 2 TEET, 7. operator EY 2 — /LI attrgetter(), itemgetter(),
methodcaller() ¥ \W9 3 DX —Ba> A+ 77 &2 LTVET, F—BROIMED T MWD
fli% Sorting HOW TO 2ZMRL TL X\,

keyword argument FEF|E S L T2 E W,

lambda (4 X) EHDA4 ¥ F 4 VBT, BT I i 2iciiichs 1 20 X 28AHFF, 74
XA ZE S M1 lambda [parameters]: expression T3J,

LBYL [Z23%%EDM (look before you leap) ) OIETT, ZDaA—7 4 Y7 AXA LTI, HUOHLPHRE
7o, BRANCHTRSEH (pre-condition) HIEZITWE T, FAFP 77 a—F L 0IRHYT, if XH3
CEA[MFDNZ DDFINTT,

<A F ALy MEENREETIE, LBYL 7 70— 7 H27 @ 7 R BREOBEIREZ 5| Eii
ZFTVRIBHH ET, BlZIE, if key in mapping: return mappinglkey] W5 a— Rk, HIED
%, MDAy FOBREKRODENT mapping 25 key ZEHDFRS L RBML £5, ZOMER. vy 275250
EAFP 770 —F%2ffi5 Z L CRIRTE %9,

list (YA b)Python DMABRAAD =T 22 TF, VAPEWSHATTINA, V27V X PTIEARL, fio
G CE DB (array) & FAEDH DT, BHEADT7 7R O(1) TI,

it C

=

list comprehension (VX FPAWKE) ¥ — 7 Y AFORTH L VWE—HOERLZUH LT, ZOHR»5725
ANEIRT, av7 FRFIETT, result = ['{:#04x}'.format(x) for x in range(256) if x
h2==0132k.0»5 255 LTOMEKE 16 #ELHEREK (0x..) LEXFHNNH225 ) A MEAERL £
T if HildA 7> a3 T, if HiBL WA, range(256) DR TOERIUH SN E T,

loader TV a2a—N%0— K354 7I =7 b, load_module() EWIHATD XY v REEZRL TVWARITIUIR
DEVBA, B—X—I3—INZ finder 2 HIRENE T, FHlE PEP 302 %, abstract base class 12w
Ti& importlib.abc.Loader S L TL 72X\,

magic method special method M < 121) 12FAFKE TS
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mapping (¥ vy BV ) {TEDOF—HFEXE VK- L TWT, Mapping »* MutableMapping @ ALK >
TJA THEINZXAY vy FEEELTWEZaYTFHFA TP 227 bTF, BRI, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 2 ¥ T3,

meta path finder sys.meta_path ZME L THE SN finder. meta path finder i& path entry finder ¥ B
3H D ETH, HYTE.

meta path finder 23352 XY v FIZDOWTIE importlib.abc.MetaPathFinder # & L T 2
ISR

metaclass (XX S R) 7 5ADY FATY, 7 I7AERIZ, 7 7R, 7 7ADEEL, HEZFZADY X b
PEDET, XX F7RF. 206 3 2%5 e LTRIMD., 77 RAZE2BETAVET, IZLAY
DA 7Y =7 MEAEEE (RE: XX 77 2AD) 77 4L b OEEREM L TVE T, Python 25F1720
WEHARLDAR Y T AR TE SR TT, IFLALDLI—F—ICH - T, XAXZ T RIELMBEDRN
BDTT, LL, —HOHETIE. XX7 RN TT LAY MeiiEzR#LET. L Z3BEY
srAou TR oI, ALy Re—=TWEEMLED, A7V 27 bOAEREEH LD, ¥ 7Lt
VEFEETZRY. ZLOBETHHAINE T,

FEMIIE metaclasses ZZHR L TL &0,

method (XY v F) 7 7 ARKKOFTERSINLEE, 2D F7ADA Y AR ADEEE LTHOH S5
By AV Y FRA VARV ZAA T 27 V2H— 518 L LTRIWD £3 (Z0FE—5BUITHEE self &
MENED) B & RA SN O—T 3ZL T X0,

method resolution order (X v FERIEF) FRERPICHIK S 7 AN ERZ BRSNS IEHRFTT, 2.3 DD
Python 4 > 2 =7V ZHFEHAF 2 713V XL DFMIZDWTIE The Python 2.3 Method Resolution
Order ZZRL T E W,

module (£ 2—1) Python I — F Oy LTIZ76< A7 =2 b TF, Y 2— MIERED Python
FTV 2l VEEFUARIERERLE T, Y 2 — X importing OUIRIZ X 5 T Python IZHAAEN
S

NVT—2 ZBRLTLIEE N,

module spec EY 22— EB—RKRFT23DIfEbN b4 ¥ R— MEEHEDOHERE AR T, importlib.
machinery.ModuleSpec DA Y A X Y XA TT,

MRO method resolution order ZBML TL FEW,

mutable (2 2—X7) T2 =X TNRATI =2l M 1d0) ZER PR EZEETEES, 12—
2T)) BBRMLTIZE W,

named tuple 7 ZHiIfTEZ X T L WS HEER. XAV EPHRLTWT, 4 0T v 7 AT ERIIH LEMEZ
FoTO7 7 ABTEZEEDERI FRARICHEINTOVWET, 2R 7 RIMOMEED Fio TV 3
bbb EI,
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time.localtime() ® os.stat() DR HEZET VL O DHAAABIIAHIT & R T TS, ol
¥ sys.float_info TF:

>>> 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) WL O DOAHIMT & X TG AABBRNI R > TWE T, ZOMIZHHFITE X TS,
WEDZ F AERT tuple ZMA L. AHIO7 4 — LV FZ2ERL TERTEX S, Z0L54K7 5 RAEF
FTE W=D, collections.namedtuple() 7 77 M UBIETIER L7 D TX £3, REDOAHEIX. FH
TEVIHAFIT E X TR AIAADKRIMT E X T ONIZINMTIR R X Y v RE2BINTEE 3,

namespace (FARTZEM) BRI E N 2L TS, ARMEMEHEL LTHRESIAE T, ARTERICEA T
T PD (XY RD) ANFIRRoTbDIT TR, RSO, KBRS D, 2L THAIA
AD DD D £F, LHTEMEBELATOEREZC Lo TEY a— A MR K- T 5, HIZIZH
#{ builtins.open ¥ os.open() FHHIZEMTRAENTVET, /ol EOEY 2 — A0 ZELE
LTWR2HHRT %2 8T ko THARTZEMEATHMN e RTFEZ SR L £9, Hl21E. random.seed() %
itertools.islice() &&FEL ., ZRZNEY 22—/l random X itertools THERIEINTWVWS Z 2 HHH
5L TT,

namespace package (HRlZEM <y 7 —2) BT v r—yDar7Fe LTREEINS PEP 420 package o
Namespace package X8 %Z & { YR EE 3.
CEIZDFT,

_init__.py 7 7 A DR, reqular package

module 2SR L TLZE W,

nested scope (F R FEIN/Ra—7)IMITERSIN TV EIERESRT 2H/ETT, HlZ3. » 28D HO
BB OFTERIN TV E5E,. NEOBEEIIMIOBEKFOZEESRTEE T, AA I Ra -7
W77 4 b TREROZRIZFHNTE, ERORAETERVOTHERELTLZE WV, B—A VAL,
RONADOR 2 —FTEREHGAFEEZLE T, FERIC, Z7r— OV ERE[S & 7a— L EEiZEE oz
AEELFE T, nonlocal THMUDERICEZADET,

new-style class (FTRAX AN D T R) STREETDI FAATY 27 MHONTW BT D EWHAHTT 37, DAAT
D Python DNN—=2 a YT FIRRANDT FZADAED __slots__ . T AV VX, __getattribute__()
CITAXY B, FLTHEHNXY v F%ED Python DF LWV, SREREREERFIFACTE E L,

object (A 7Y =2 b) K (BHCMHE) LERSNLRZEED (XYY F) 202 TOT7—%, B LAE 2T
DHAZAINTFA OFRMDEEIKS FADZ L,

package (VSv =) BT EY 2 —ASLHRINTH TRy r—I 2B I L OHIKS module DZ ¥ TF, HMY
FNzix, Sy =% __path__ BE%2FED Python #7227 F T,
reqular package £ namespace package %S LTL 72X W0,
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parameter (1RG5 AT OEAERT BE (2 AV YR ) ODERICBWTHENZIT 2 R ZHELET, K
SIS D D £9:

o MBEFRLREF—T—F: B THEIWE F—T—F5|H L LTEIT N TE25BEHEELET,
ZHUITE ZIBBLRD foo R bar DX 51T, T 7 40 b ORGIBOEHTS:

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

o NEHEM: MEBEIXL-TOAGRALNZ5IHEEELES, MEHFHOLIEIE BEERDITIHD Y X
POHTZENLDHRAIZ / ZEDDI I TERTEFET, BIZIETEED posonlyl & posonly2 1EfiE
HRHSIBICRD 5

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

o F¥F—TU—FRERH: F—U-FRZEoTOAEILNDFIHERELES, ¥—V—FEHOFHEER
TEBEANE. FIZIELIRD kw_onlyl % kw_only2 @ & 512, BEERDIRGIE Y 2 Mic&DHI-A]
ZREMBESIBEZEZEHD x D% TT:

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

o AIERMWUE: (MORIIETEICRT SNLEREOMET BUTNZT) EEOEKDOMES I BHEZ 5
N2 eZiHELET, TOXSRIRGIEE. LURD args D & S ITRGIEADRNC x 22035 28T
ERTEET:

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

o AIERF—T—F: (fhoRFIBTHICZ I SNLTEDOF— Y — FEIBISZ T) LR D * —
U— NEBBEZoND e BEELE T, DX REIEE. EOBID kwargs D & 5125154
DR %% ZDF 3 L TERTEET,

WREIBEA TS a Yy e HDGIBOESL HHIFETE, 7> a YO5/8UTET 7 4V MEBIEETZ
£7,

REI1E . FAQ @ FEEIEERFIEDEWIZMTTH? . inspect.Parameter 7 7 X, function £ ¥ =
Y. PEP 362 Z2BRL T &0,

path entry path based finder A5 import 33 EY 2 —VEEET import path LD 1 DDFFTTT,

path entry finder sys.path_hooks IZ® % callable (D% D path entry hook) 23R L7z finder TF, G2 o
7z path entry W2 BEY 2 —NVE /WO 3 HFEZH->TOET,

NRALY ) =T 74 Y EPFEETZ XY v FIZOWTIZ importlib.abc.PathEntryFinder 2Z [ L
TLRZEW,

path entry hook sys.path_hook U R FZ® % callable T, f8E X N7z path entry WXHZEY 2 —LE RO
21 EEHI > TWBEEIZ path entry finder B L F 3,

23
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path based finder 77+ +®D meta path finder ® 1 D&, €Y 22—V D import path ZMEL FT,

path-like object (path-like # 7Y =7 ) 77 A VT RT LRRAERLE T, path-like A 72 =7 ME, 2%
KT str A7V 27 bR bytes 7Y =2 b, ¥£7/10d os.PathLike 7B ba L ZEEL LA TI 27 b
DENPTT, os.PathLike 7B F A LEZHR—bPLTWVELF TP =7 M os.fspath() ZMHEUHT Z
&T str £721% bytes D7 7 A NI AT LRRICEWITEZ 3, os.fsdecode() & os.fsencode() I
FheEh str HB VI3 bytes ICRZDERAET 2D R ¥3, PEP 519 TEAXNE L/,

PEP Python Enhancement Proposal, PEP (&, Python 2 I 2 =7 4 X L THEHRERMT 2. H20iX
Python OFHERESC Z OBERLERBEICOW TR T 23FLETT, PEP &, #EEIC DWW T DR Hifl
IRk & RR T 2 HERE DL (BlGR) 216X 52 RXETT,

PEP &, ¥HEREDIRRBCH 25, I 2 =7 4 1T X 2 REREDHEM . Python 1272 30 2 &GEHRWT DL
FMNDDDR OB L 722 2 ZBRILTWE S, PEP 0FEICEaI 2 =7 1 NOAEEKZT
S5, RMERZNENLTZ2ZDEBIHD 17,

PEP 1 Z2ZRLTLEZEW,

portion PEP 420 TEF XN TW 5. namespace package \ZJ8 T 5. HED 7 7 4 D (zip 7 7 4 VITHEMN
ENTVEHEDDHZ) 1 D2DT 4 L7 MU IS D,

positional argument ({Z&E5|#) 5|8 2SR L T W,

provisional APl (B7€ API) #E¥EZ 4 75V 0% )7 HAMELREED HETEIFNCERA SN DTT, 2D X574
VERT 2= ANOKEREFZ, WETHZ L INTOIMIIPHFEINTOERAD, a7HEEICL-ST
DB Y Bl XU, BAFEEIRREE (4 V27 2 —ADHIRETEEND) PTOhZAET, 2D XD
REBEFIOLRAIITOLNZBDTIED D FHA - ZHUX API ZHAADENCIERE SN TWERR
RGHBTEE L7 ZIZCDOATONET,

BE APLIZOWTH, BT AMEDBZWEHIR TRETFER) LARINTVWET, BERIMHAL 5SS
THRITEIRBRIRREZ RS RETT,

Zo7at &, EES A TS VERMErREZTVA V7 —ICEVHEBCAD NS Z L, KX
PRI CELLERITONT T, #lZ PEP 411 22 L TL X\,

provisional package provisional APl B L TLEE W,

Python 3000 Python 3.x VY —254 D=y 73 —LT7F, (Python 3 2NRWIERDEER - EHIES L2
SHETT, ) "Py3k” eI NB 2 dbHHET,

Pythonic MO FFET—MMIRE X TELNIza— FTIER <. Python OFHC AT A 7 14 & 25 7%
ZHa— KR, HlZE. Python O—fMRA 7 4 A L Tld for XEH->TA T I TNLDITRNTOER
WKESTL—7LET, thoZ < OFFEICEZOMMAIZRND T, Python IR THWARWANIZRDDIC
BEDOHY > X—250b LOLERA:

for i in range(len(food)):
print(food[il)
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ZHAUTH L. Fhwiz Pythonic 2277

for piece in food:

print(piece)

qualified name (Bfith) €Y 2 — 1D A — NV RA—=TH5, ZDEY 2 — LV TERSINLT T A, B X
Vo RAD, 7" RR” BRT Ky PRI TS, PEP 3155 TERINTVET, +y LD
79 AT, BEiRREA T2 FOARTEFRIETT:

>>> 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 NADBRTHEDLNDS &, REEHR (fully qualified name) 1ZTXTOF Ny 7 —I 2 G 2K
DRy bR, HZ1F email .mime.text ZEKL 3

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

'email.mime.text'

reference count (B ATV 1) 24 T7Y =27 MINT 22RO, ZRATVV FHR0ICkolt & ZDA
TV MEWEINET, DY Y MIEEIX Python ®a— F EIQIEENERAD, CPython FE
DEBERBERTT, sys EVa— &, 70l ov—2PMIEEDA T 27 VOSBRIV YV EHIZ 20D
getrefcount ) B ZRALL T3,

regular package &HifI7%. __init__.py 77 A LEELT 4 L Z Y 2 LTD packages

namespace package FZHL TL X0,

_slots__ 7S5 ANTOEET, A YVAZVABHOEEEZH O UDERL TBE, 1 VAKXV AFEZHR
FTHIET, XABVERHNLES, 2RI L FbNE7 7=y 27 TI», ELLFSWKEAL MY vF—
BRDT, filsr —A, BIZIEX BV DHERBE L 827 TV 5 —2 a3 Y TA VARV ADKEIHIET 5.
EWVolkt TRIRE, HHORVDOMBRZ FTT,

sequence (¥ —7 Y R) BRA VT R K DMBINRELRT 7 A% __getitem__() FiA Y v FZELT
PR—-—FL. BEEIRT __len__() XV v REEFELT: iterable TT, MAAAS —F > ZBNZIX, 1ist,
str, tuple, bytes REDH D 9, dict I& __getitem__() & __len__() P R—FLEITH, MR
DEICEER T CER D immutable 7% — 25 70, ¥ —7 Y A T3 <y Y2 (mapping) &

25


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

Installing Python Modules, 'J1)J—2X 3.8.20

AREINTVEDTHERELTILE 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 c in 'abracadabra' if c not in 'abc'} generates the set

of strings {'r', 'd'}. See comprehensions.
single dispatch generic function @—FETHRIETZ—DODFIBMOENT X DEIREINE T,

slice (R4 R) =R =T V2 O—HEELL TV =7 b, AT 4 R BRFRTL [ THAONIZEHD
BoficaaryzEL e TELNET, flRIX. variable_name[1:3:5] T3, AfHN (RF) L5
slice 7Y =7 F2NETHIAHL TVWE T,

special method (kX Y v V) & 2 BUTKRE O#HIE. BIZXME %2 57912 Python 22 HHEERICFE N Eh
AV R, ZOBEDAY Y FiZ, XYy FEADORHIERRICT VX =227 2 OBDOWVTVWET, FF
FRA Y w FIZDWTiE specialnames T I A TWE T,

statement (%) XUEZA — F (2= KO 70y 27) K RAIRARERCT, U 2 HF—7— Foofgah
250D B LN TT, #BEICIE if. while, for 2’H D 3,

text encoding L=a— FFH|EzLya—-FF3a—-7v 7T,

text file (TFRALNT77A4N)str A7 020 M e@AEEZTES file object TS, LIELIE. 7FA M7 74
EEBRITAAL MEFOT = XA M) =L 7 72 AL, TFALIVIA—T1 V7 2HPNITVE
T TXARMT7 74 VDAL, sys.stdin, sys.stdout, io.Stringl0 4 Y AR VAR EERTHF A M E—
F('r' or 'w') THWEZ 74 LTT,

bytes-like 7T T b BHAEETELZ 77 AN TV 27 MZOWVWTE, NTFUT 71l SERL
TLEE W,

triple-quoted string (ZHE 7 4 — FXFH)) 3 0D LT Z 4 — bElE (") 7R vw 74— () THELE
XFH, WED (—H) 74— P LFINHANTRITE 2 XFINTEWEDH D FEAD, BO0OMETH
HTT, 1002008 L2074+ — bEBEER TRy —FHLICELS Z e TEE T L. 1THFCE (\) %
bR THOHEBUTICE D2 B TEZDT, F¥axXr 7 —a Y FHEE S FHICRICERT T,

type (&) Python #7227 ORI A TV 27 B DEXSRDDIERDET, HOWE A TP =7 MIA
EROoTVWET, A7Y27 bOINX __class__  BMT7 7 ALY, type(obj) THF L7z h HK
%9,

type alias (A V7 R) RORIHZHT, BEFEANFITRALTERL £,

M4y 723 Ber b 2HMLT 2DICHHTY, flZI:
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from typing import List, Tuple

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

pass

CHEBRDESITEDFHART S TEET:

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

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

pass

FEBEDFAAD ® % typing ¥ PEP 484 2ZM L T 2 & W,
type hint (v b)) Z8 7 7 R@EME. BB 5 X — 2R DEOFRF XN 22 HE S 2 annotation TT,

e > MEIEATIER L Python TIEHITIEH D AL, FHOBRENTY — LI o THRHTH D, IDE
Da— LV 77 72 Y ZOFPFITRD $5,

ra—r VAR, 75 AEM. BT, o — 2 EB TRV DDA L >~ M typing.get_type_hints()
THUTE £ T

FERED AN ®H % typing £ PEP 484 2L T 2 & W,

universal newlines T¥* 2+ 2+ VU — ADERED—DOT, UROIRTEZITRLBHML T3 Unix DITRKRE
"\n'. Windows OE '\r\n'. &\ Macintosh DFE '\r', FHAFEICOVWTFHL . PEP 278 ¢
PEP 3116 . 51T bytes.splitlines() S L T2 &\,

variable annotation (Z¥(7/ 7—aY) ZRD 5037 5 REED annotation .

ZRDHBNE 7 7 AREICERZH 72 & 23, AATRERTT:

class C:

field: 'annotation'

ZR7 /7 T7—aid@EEBEEYF oo ET: fliX. 2O int OEERES Z & 2
FEhTnET:

count: int = 0

ZRT 7 T— a ORI OWTIE annassign HiCREH L TVWE T,

Z DREREIC DWW TR L TW 5 function annotation, PEP 484, PEP 526 ZZM L TL 72X\,
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virtual environment (RAEERER) WHEAANCY)I D EES N FTRE TS, 24AUT kD Python 2—¥ &7 7V 7 —
P aYiERUY AT 4 ETEHWTWA MO Python 77V 77— a2 Y OFEENCFH T 5 Z £ %< Python
Ny r—=IDA VA=V EFHFETS LD TEET,

venv ZZIRL TL ZX W,

virtual machine (<> >) ERIZY 7 b 2 7ICX D ERSNza v ¥ a— &, Python DR~ 1E, N
A ba—=FRary Lt IRMA L N FO—F ZEITLETD,

Zen of Python (Python ®f&b) Python ZEiE L FIH T % L TDEZ L%, Python OFKEHHEAIL Bz Y
AP LEZDDTT, MiE7m > 7+ T 7import this” T2 2DV R MEiDET,
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CORFaAXYHMIDOWVWT

ZORFa2XY A, Python O FFa Xy b2EFELZENE LTELNT FXaxy b7 atyH D Sphinx
ZHRIFA LT, reStructuredText FERD Y — 2 H4EMINFE L=,

FFaxXybrZzoy— 1oL, Python BH EFIRICEEICR T VT 4 7OENTT, b LHRIVEEK
L7zwWis, YOX5TREXI VIO WT reporting-bugs R—=S 2 ZETE WV, HILWRT VT 4 7idWo
THEHNTI! GRiF: HARREROMEIZOWTIE, GitHub E® Issue Tracker THEZBBEWL £3,)

EFNAYT L

e Fred L. Drake, Jr., AU I F L@ Python FFaX > by =ty FOIERET. R¥aXrbrD0Ei%
HEF L

e Docutils 7@ =27 b. reStructuredText ¥ docutils V—iLt vy b EZIERKL F L7,

e Fredrik Lundh @ Alternative Python Reference 7B Y =2 b5 & Sphinx X2 D74 77 %18 %
L7z

B.1 Python R¥ a2 X2 BikE

%< DFj & Python 38, Python #5475V, ZL T Python F¥aXy7—>a ITHEHLTINT
WET, V—REHYWD Misc/ACKS 12, ZNHEBML TS AL EHAHCTEDDETHIR N Ty 7L
THH %7,

Python a3 2= 4 25 DEHIBM L B R FTEZDOEBL LW FFa Xy F—ya YiddETFNFELATL
o - DAL D!
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C.1 Python DFESE
Python & 1990 FFR DD, F 5 ¥ XiZH 5 Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/

ZM) T Guido van Rossum 12 &> T ABC L MHIN 2 SFEO®RMSEL L TEARINE L, Z0HRELD
A% 7D Python IZEHBAL TWE T2, Guido X5 HTH Python BEE DI > TVET,

1995 4, Guido 3 KEY 7 =Y =7 ML R b »iZH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ ZH) T Python ORFEICHEDL D, W D2PDNN=Y a2V V- LE L7,

2000 £ 3 H. Guido ¥ Python ® 2 7B F — 413 BeOpen.com (2 D . BeOpen PythonLabs 5 — 4 ##EA L
¥ L7z, [A4E 10 A, PythonLabs 9 — 4% Digital Creations (Bif£®D Zope Corporation, https://www.zope.org/
ZH) 1D £ L7z, £ LT 2001 £, Python (ZBEF 2 MM EZRE T % 7= D DIEE A Python Software
Foundation (PSF. https://www.python.org/psf/ Z8) #iLb LIFE L7, ZDr F Zope Corporation i
PSF oBRBICRD $ L7

Python DV VY —REIR2TAH =TV Y =R (=72 YV —RDEFEKIZ https://opensource.org/ #BIRLTLIZE
W) TF, BHRIICAT, T —#FERIZEA YD Python VY —X1% GPL BUCKR>TWET; £V IV —X
KOWTE FRICEEDTHD £5,
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JYy—2 | R—=2 FEF R GPL Hi:
0.9.0-1.2 | n/a 1991-1995 | CWI yes
1.3-152 | 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI 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 DIR% 2.1.1 2001-3fE | PSF yes

AR: TGPL By w5 ERBUX, Python 25 GPL TEAMHINTVWE WIS EKTIEH D ¥ A, Python D7
ALY RFET, GPL WV, ZELAANA—Va Yy Z2EMTBICERT 2 -T2 Y =R LR THDLEVE
YA, GPL HfiDZ7 A2 ZADTTIE, GPL TV VY —REXNTWAMHOY 7+ =7 ¥ Python ZHAGHYE
LRETH, ZNLHNDIT A ATIXZESTEDD FXE A,

Guido DFERD T, ZNHDV YV —RZAREICL T EE 0%ZL DRI VT 4 TDHRI ATEH L ET,

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

Python software and documentation are licensed under the PSFE 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 incomplete list of

these licenses.
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C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.20

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

3.8.20 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.8.20 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.8.20 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.8.20 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python
3.8.20.

4. PSF is making Python 3.8.20 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 3.8.20 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.20
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.20, 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. 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.

C.2. Terms and conditions for accessing or otherwise using Python
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8. By copying, installing or otherwise using Python 3.8.20, 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 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.
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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
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

(RDR=I12Hi <)
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HIDR— % 5D E)

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.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.20 DOCU-
MENTATION

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,

(Ko<= 1ZHi)
36 18 C & BEr 1€




Installing Python Modules, 'J!J—2X 3.8.20

HIDR— % 5D E)

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

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
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CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VYT7vyhk

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

source files from the WIDE Project, http://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
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.
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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
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
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WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to

distribution of the software without specific, written prior permission.
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C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

A1l Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and 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
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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 —LIIRDEHEZEZEATVET:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.9 Select kqueue

select EY 2 — X kqueue f Y X — 7 £ — AZOWTDORDEHEEATHE T

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 algo-

rithm. 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>

(KDR=12% <)
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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
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. 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.

¥ OO X X K X X X X X X X X ¥ *
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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:
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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/)"

* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~~AS IS'' AND ANY
* EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

(Ko<= 1ZHi)

C.3. Licenses and Acknowledgements for Incorporated Software 45




Installing Python Modules, 'J1)J—2X 3.8.20

HIDR— % 5D E)

* 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.

(Ko<= 1ZHi)
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* 2. Redistributions in binary form must reproduce the above copyright
* notice, this list of conditions and the following disclaimer in the
* documentation and/or other materials provided with the distribution.

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

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

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

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

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

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~“AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

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

* [including the GNU Public Licence.]

*/

C.3.13 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
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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,
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.

48 18 C & BEr 1€




Installing Python Modules, 'J!J—2X 3.8.20

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 restrictionms:

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 TEHL TWE Ny ¥ 25— 7L DFEEIF,
cfuhash 72 =227 bOBDICEDS X

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
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copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

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

C.3.17 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured

--with-system-libmpdec:

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

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

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
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OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from the
W3C website at https://www.w3.org/TR/xml-cl4n2-testcases/ and is distributed under the 3-clause BSD

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

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

vided that the following conditions are met:

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

following disclaimer.

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

distribution.

e Neither the name of the W3C nor the names of its contributors may be used to endorse or promote

products derived from this work without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS” AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTIC-
ULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EX-
EMPLARY, OR CONSEQUENTTAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PRO-
CUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABIL-
ITY, 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. Licenses and Acknowledgements for Incorporated Software 51



https://www.w3.org/TR/xml-c14n2-testcases/




T8

COPYRIGHT

Python and this documentation is:
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