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CHAPTER 1

B AT

» pip AR EEAEN . 1 Python 3.4 BAlh, EHTHRALSTE Python il 24 .

o virtual environment ([E#335%) &2 [REEN Python B85, W DAEIRLAR R e A AR X 20 Ho i TR
B, AR R A w2 sEe .

* venv e @7 EBERI R EIME TR, B¢ Python 3.3 B4R A(E] Python fiy—7B4}. ¢ Python 3.4 BHLS,
EGHBHL S pip 2 FTA B LR EBERES .

* virtualenv j& venv W—%E =R R (FHFH). EEEEZRE ATE Python 3.4 2 Hi
WA, ARLERRAZAZARAESL M venv, B8k HE) 2% pip B FTESLIEET T

* Python £{425| (Python Package Index) J2& B IZ HEE (M — M0 A SL i, Hd B4 B nl g At
Python i FH 35 i ]

e Python 445 754k (Python Packaging Authority) &—1[ Hy BH %% 2 A1 EHH SCUAE AL R BTG, B s it
il S MOEREE R T H, DUSAH B JC R} (metadata) FIAE S84 AEHE . Ml 7E GitHub FI Bitbucket
EWMEEG FaE R T A e sof A Bl RS

e distutils @M HEMEEMNRL, R 1998 4 E RPN A Python £ R xR, BESR ELHE (]
distutils K7 NEAPBELIR, EAIRRE B S BRSO EREG MR, T HUE N E) R
e e B — ), ERIA R A s (Bin: A 1o Python d5h &5 B 9%
AT 25T LR A E 44 ) o

3.5 s s BN EL FREERE, BIAEE R venv,
hz%:
Python 5460 & H5 8 : B A [EJe e b
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CHAPTER 2

FARHITA

ERMEESE T H % 2 DAREIE A -1 B 1 4 7 Bt o
PAT 454 H14E Python E{F2R 5| 24— (ALY EHT A S HAK £ (dependencies):

python -m pip install SomePackage

#E): ¥Hid POSIX i ] # (4135 macOS Fl Linux {57 F 35 ), A< 51 T (1) #6001 ¥ (R 5% A (88 virtual environment

S~ Windows i Fl 2, AR5 5 H 0 HE1 B (R A 22 4¢ Python IRf, [ 1T FA#E R 4T PATH SREA# 8 | (133815
CPE SR I

TEA 9 PR E — R WY sl e D IRAS B2 AT AT Y BB > < iHBGESR T, s R L]
Wi shell BT HABR IR T I0E . R4 A EELAUAS A 9 1B o i e e 5 | 9D

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

ﬁﬁ,gﬁ—ﬂéﬁ%ﬁﬁEW§%,%ﬁﬁﬁﬁ%ﬁ%%@ﬁ&ﬁﬁ%o%ﬂﬂﬁﬁ%ﬁﬁﬁ%ﬁ%
ffEHbReK

python -m pip install --upgrade SomePackage

B pip MHBEII A 2 ERHAIEYE, RTDALE Python B985 (0 135 45 5 Hp 4R 31
E%%ﬁ%@i%ﬁ%vmvﬁﬁ%%&o%E~@EE%%E%%%¢%%E#,ﬂﬁ%%ﬁ%ﬁ%
8%

hz%:

Python 35} i Fl #F8 59 1 2¢%% Python ¥ &



https://packaging.python.org
https://packaging.python.org/installing/
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CHAPTER 3

ez .7

TR RO B A — LB AT 1 DR AR o

1=

3.1 ... {£ Python 3.4 2 i) Python i Ak pip 7

Python 4t Python 3.4 | Bl M 887 pip . B EFAINA, pip %900k [ H4e4s (bootstrapped) |, 5
%% Python (I #H5r I E].

%
Python #f 860l I & 18R R EMNTFR

3.2 ... {IIH MM A Gk 7

{8 ——user BIHMA python —m pip install, JEHOK& HIEH b6 &M E R S A i # %
M.

3.3 ... ‘RN Python 57 7

A2 FHE Python EFHA TR I HIROEENF, HHBIAKRA S HEMT pip 246, HEELL, i
FAHAR A AR B RUT pip AL, 36T 2 2T o s filf B

hz=%:
Python £} #400 F E 57 R FHEE



https://packaging.python.org/installing/#requirements-for-installing-packages
https://packaging.python.org/science/
https://packaging.python.org/science/
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3.4 ... VAT %2 Python Jiit A [EIRE &l ?

7E Linux. macOS PAK HAh POSIX Z &t , ) HA A A 91 Python 5 -EJ45 £ —m BH B 28 (switch),
HGHEAT pip B RIA

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

A G B R AR S 95 R pip 154, tETTFTHY.
1 Windows 1, i | Python [El#)354 py [EI45 & —m B2 # (switch):

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 Chapter 3. FiZunf... ?




cHAPTER 4

4.1 1f Linux k2228484 &% Python

fE Linux F%¢, Python [ (f 24 5 HUAS Tl 3 @ 4% [E1 & 4 Linux (A THUT . 2248 B (F 5 5E {0 Python Hi
A EFEARGY root BERR, [ELHATREE T HE RSB TR I AR AR H b 2R S A P T A
pip YOI, ETEEELEALIFR L.

TEBHR RS L, DA pip G4BTy =R M R, sOAMEI G 3 44

4.2 A% pip

pip EMH B R A e . —WETER LR

’python -m ensurepip --default-pip

e (LA HAR B 2225 piphy R

4.3 ‘&% % s (binary extension)

Python JFEAF AR far i DAJUUG RS ELEEBE Y 88 71 7y X, L @ 0 SR () B AE L B R LR P B, e JU AR g
2R B e TUAAL

WEE T A k] wheel #%3UM S8R, PAKGEI# Python BRG] AEEIZ DFE Windows Hl macOS #1fi
wheel FE58, i {7 4 RECTEUUD I @iz iy 2, PR (B0 35 1 R (E S MR B 22 S T 7l 1 (pre-buil) PSS, 1T
AHHEACHEEEM.

A —LefRED 58, WA AR Sk AT A B Y whee 1 BERBGE RO RLIHE, S5 2807 SRt Bk
A H A R e, HARREARE e M T .

hz=%:
Python 1400 F 45w iR



https://packaging.python.org/tutorials/installing-packages/#install-pip-setuptools-and-wheel
https://packaging.python.org/science/
https://packaging.python.org/extensions/
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APPENDIX A

>>> HH)3 shell {YTHEL Python #&/R°F 0. 5 RN BETE Bk ds o AL B 7 sXHc AT i AR 191
o ATDARIR:

o e AR ARSI . AE— S ICIC R 2 E AT (delimiter, BIANSESR. J5fE9%. E45
SRE=519%) [, sRTEHEE — R E/ifR (decorator) 2 1%, ZH AFRAHERS, HH)5 shell #
/I TH L Python $278°FIC.

o FF# Ellipsis,

2to3 {334 Python 2.x s HEIE) Python 3.x L MEAY THL, & 3 B4 AL ZEHE A
PR 10, T 32 L R AT DS T S 30 T BT At

2t03 7E A MEHER X FE DA Lib2to3 Bl A s B3t 7B 1 i A8, 7F Tools/scripts/
2to3. #E2[F] 2to3-reference.

abstract base class (MIZAEEHIE) M EIEHE (XAE ABC) R4t T e R MM ik, 1
Elduck-typing (W F2UE]) MH7E. HABRERI AT, B2 hasattr (), HIBHAER A A5
IS5 R (40 B JBE AT 7% (magic method)) . ABC [EJ A [EJ#ER subclass (F4HE]) , B MEIARER
H % —1{# class (FHE]), HA5A 4% isinstance () K& issubclass () #i; sH2E abc BALRY
[EIHASC 4. Python 45 ¥ £ [EIE ) ABC, HNERIEER (F£ collections.abe i) . #F (£
numbers i) . H (FF 1o B4L) KX import FAFAR AL (7F importlib.abe #i4). &
ATPAE ] abc B4 AT 3 O ABC,

annotation ([EJff) —HELSAEL. class BME. pRCAY 2k ml AN BB O AEE) . IR, &0l F ARAE
[Eltype hint (BIEFHER) .

AETEATHE (runtime), [ 3a0 8 SO (ETRE S0 A7 B0, (HASImis . class J@ MMk X0 R, o0 (Elk
RETFAERAL. class FIBFAY __annotations_ 4SFRKEMEF.

#52[Elvariable annotation. function annotation, PEP 484 F1 PEP 526, i5S0EHi ¥ I aenyEIH .
argument (518() IR IEBLELR S funcrion (Bimethod) B, 51 %CH MfE :

o Bl425 7| 8 (keyword argument): FERRXIEN | PLERE)ISE (identifier, 4l name=) BHHEMIYE | L,
o2 DA <+ 1A dictionary (F4) BB EIERS 3. B, 3 F 5 #HIZPAT complex ()
L] o ) [ 5 |

complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

11
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o 15 E 51 ¥ (positional argument): AJe B4 5 WG H. FUET | BOTHE— {05 B LA E IR E
B, A (2) fEE * 2k Wierable (PEWCME) PTHOTCHEBER. G0, 3 F S HRLAT
RN IVATCIE &

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

5| BB o A e R B PR [ oS B, R SCILIE R i i AR A R, 5 2] calls i 72
g b, ARAE S AR T AT ARG s — 5 18 HRPAS (B o 6 [ s 0

Syt 2 ORI parameer (Z280) W&H . & REETH5ER2 82 ML, P& PEP 362,

asynchronous context manager (JEFIZBINBIEMEY) 0] DAFEH] asyne with BUAZUH B FUEREERY
Yk, MERBRESR __aenter_ () Ml _aexit__ () method (k) sy, H PEP 492
FIA.

asynchronous generator (JEFIGEIEZS)  —{W & Bl {Easynchronous generator iterator (3E[R 2 E14E #EEM
%) . EERERGE ML async def EFIW AR (coroutine function), {HAS[H][1) 2 E Al
HT yield #EEX, BN —RIA IR async for EREAYHE.

15 (AT REAE 7 A RS — AR A EA 2SR, (AE L5, Bl aE R FRER FEA BEIK
% (asynchronous generator iterator). #—FIEM R ERENERE, IO e B AOWTRE, DABE G
Fé.

— A EAE 2 R R AT RE A await B, DL asynce for fl async with k=,

asynchronous generator iterator (JERIZBEI:ZSEUREY)  — 1 thasynchronous generator (1R 2 [E14: £%)
PRI N R

& & —Masynchronous iterator (FEFIEENLAE), B EDA __anext_ () method NPy, &r[a]{EH—
T % R4 (awaitable object), %I ATAERIAEEAE S AR 0, EEBE T yield
i yield ErEg R Miie )y, Rt BHATRE (O s 8O M E 1Y ry BAR) . BaE
By EA ZEXRES A __anext_ () BIEM W EEY A RIBRIER, ©aReE R
FHEEAT. 752 (E PEP 492 f1 PEP 525,

asynchronous iterable (JE[RZLnf[EfCHIfE)  —(E(F, BRIPATE async for BR= PR . SZE1E
B __aiter_ () method [E|fE—{E asynchronous iterator (FE[RIZENLES). B PEP 492 5] A,

asynchronous iterator (JEFRIZBEMRZS) — M E/E __aiter_ () F __anext__ () method [¥ 4 {4.
__anext__ /A [l — flawaitable (W] % F5 ¥ F) . async for & AT Ak [ 4 B 5 1Y
__anext__ () method a1 ] EREYI1:, EHEI'E5]%F stopAsyncIteration fi4b. i PEP
492 5] A

attribute (E1E) — 8 S CFAR BB, A% EAEZE I B T 36 20 i FE 35 (dotted expression) 1444 4
S BN, WERYICE o B — B o, RIFZEIEREDL 0.0 2 1K,

awaitable (WZEfp1E) — P DATE await SEE PR H . BRI — W coroutine (THFE) |
BE—A __await__ () method [g¥iE. ¥ #2[E PEP 492,

BDFL Benevolent Dictator For Life (%5 {-2&### ), X4 Guido van Rossum, Python BRI

binary file ( “HERIER) —(FBEEEBURIE A bytes-like objects (AN TCALEE W15 ) 1 file object (K& = H15:).
THERIAE R T AR ("rb ., "wb ' 8 'rb+') BIEAE S, sys.stdin.buffer,
sys.stdout .buffer, PAM io0.BytesIO fl gzip.GzipFile .

st 2 Elext file (SCFHER), ER—EEEFRAMTA str WIREED 1.

bytes-like object (JAfLICALERYITE) i 7 3% bufferobjects HEEEIRE H C-contiguous &1 [ AHI14. B
TGN bytes., bytearray fil array.array ¥4, AXFHZLH R memoryview Y. K
(ETCALER YT S B B o ] EORE AE EAR E S AR A . R I RS
socket (ffiJ88) #fik.

A UGER TR R R W . B SCUREE EE e R TR R AT R .
]S AR P 4% bytearray, VAR bytearray i memoryview. HAK)#A 20 i

12 Appendix A. fiiiEk


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
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://gvanrossum.github.io/
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HEOR R AAAE A T S (TMERE AT R D) s e dE bytes, PAK bytes
YA memoryview,

bytecode (fiiyC&l#5) Python FYJF4AHE € bl 4 A (7 JCALAE, ‘& J2 Python #25X7E CPython % &% K
IR NS e oy fEEY, DAHEE TR A R BB E sk (]
PAAS FARE S5 4 1085 T s (E) (7 AL ) o &8 [P 1555 (intermediate language) | {8 [EE# A 74E —
virmal machine ([E¥EMRS) I, szEERRS S BT BAE AL CALAS 35 E AU M 2S5 (machine code).
BVERR, AOCALAE R 2 VAR R[] () Python [FIHERE RS 2 BEVER), AN BETEAN [ A1
Python 7 [ R 558 E

(LTI 25 2 n] PATE dis ASTAH R SO 4R 3
callback ([IMF)  VEE)S | bl R ¥ — I FIAESX (subroutine) B, 5 ARSI A IRy T BGBBUA T -

cass (BE]) —8 FH A g 7 & E RYF RN, Class /) 5 3818 % & {1 & method 1Y E 3, B4
method FJ PATE class it L (51]_L 3 f 7 #4

class variable (JHEIS%) —fH7E class i se, HIMERZLARTE class G (FEEIANIETE class [ ECHIH)
ARG

coercion ([EJiRIMR)  7E9 K (AR 7 ZUE)S | oM R by, R — AL [El gt 5 [E)E) 55— A [E Y
FE=CH(E] (implicit conversion) /2. i, int (3.15) GAFFESEIERES 3, (A4E 3+4.5 11,
TS B AFERRUE (—18 int, —{# float) , i M 5 | Bob HAE B EIEIN [ i 2 El2 421 5k
R, SR @51 TypeError. WREMGEIRIEAL, RIGEATA M5 MERES M2, ML
TP IERUL (normalize) EIRHIFIAGE, BN, % float (3) +4.5 MIAREH/E 3+4.5.

complex number ([E#() —EFMPABME BRGNS, 1EHTA BTG o2 [E— 0 5
EER A, [EgogeEEEEAr (-1 P m) MRy, BB HEREP a1, T
e Ri(E] 5. Python [Elg 7 EB X%, ERMEHWRIEAREREE; ERfafiE—mi
B 3 WEES, BN 3+17. A math BUATRIR THASHO0 N RER, #FMEM cnath 4.
%E@g@%rﬁlm%ﬁﬁﬁ%ﬂﬁﬁgmﬁ& WARAREA G E S e MR, ARERCT- REREE IR T DA%

A e,

context manager ({HBEFFANE) — M T A M with BRI RESNY M, ME L2 BEHER
__enter_ () fl__exit__ () method 4HIN. sH2(F PEP 343,

context variable (%§5i88%) sl HALT DAREE BN SCAOESE A BRI . 8 SIS A T 44 [ 3,
fi# 17 [% (Thread-Local Storage), 7EH: 1, — il % #E R BMAT A AT RE LA A AOME. A1, B
T, TR AT RE G M, WS EE A g, EEETHIER BB
(concurrent asynchronous task) 11, 3SR EREE]., #52[F) contextvars,

contiguous (VE&N) R —HEE T 2 C-contiguous B2 Fortran contiguous, HI|'E &) g iR [E) 258
HEH) . Z4E (zero-dimensional) f % 1f [ #&& C A Fortran contiguous ., 7£—# (one-dimensional) [#i%1] 77,
A IH H W ZEAE RO 3 AR AR HESY , TR T IE) P2 A P LR IE RS « 78 Z4E1Y (multidimensional)
C-contiguous [Hi#1Hr, $Zac FEHS Ak B NE 735 B A (I H IR, el — R 51 sl R, 7E
Fortran contiguous [ rfr . 55—1{R 25 [ 5 bl

coroutine (Ijfe) 122 EIFE (subroutine) ) — R B [E)EE L. BIRE A2 AE S0 09 el Fl 26k e AL[E)
TE S — R R . AR T DAYE SR 2 A A i e i B ekt AL B A E1E . BAEEIDA async
def BARWEME. Hi52F PEP 492,

coroutine function ([FERAX) [l Eicorouine (HF2) YiFREA. —MHFERXBEP async def
AR Ess, FnJfeefls await, async for fl async with BE. Bl PEP
492 5| A

CPython Python F£=3E & 1 HE B AF (canonical implementation), #{#$7i{E python.org . [CPython]| 18
I AARAELS BENFRE ST, DA AMILECESLILE: # R 20/, 140 Jython 5 IronPython.

decorator (H:ffigy) M=, TERMES MK, WHE G ewrapper 55, BiEHE-—FEH
F1y%E(E] (function transformation), ZREffi#eny & WHiH /2 classmethod () #l staticmethod () »

Fetfian ik LU RRRRE . DA W ek o SRR 3R R SRR

def f (arqg):

(N 4kZE)

13


https://www.python.org/dev/peps/pep-0343
https://www.python.org/dev/peps/pep-0492
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(R L —5)

f = staticmethod (f)

@staticmethod
def f (arqg):

Class HAFTEA RIAMES: , (HAEAREILLEBOR® . B ethigi B 2 M, 52 EmAE A class
SE S IR S

descriptor (FiA%y) (FEFET _get_ (). __set_ () B{ _ delete__ () method HJ¥{4:.
18 class J& 12— HEIARZRIE, MR 451 T E) e 8 A PR R Bl Al L% i/ ab KEXM
e ok B SR B My, &FE a 1 class %ﬁ*gﬁﬁﬁﬁ. b, (HIR b 2 — kg, A
HHEE HE R HilA 2% method €y . ARSI BLARE A FLAE Python fYBASE, HWEITMEH£L)
BEny T, SHThEeIEE R . method. J&VE (property). class method. [EJ#E method, DA %3} super
class (SCHIE]) 2.

B A R % method f B AR, 5 2(E] descriptors Bl 4 2 I 157

dictionary (‘y2Mlt) — 1/ B W 51 (associative array), HH (T2 4 88 € g WG 2 (H . S8 ] AT A5
__hash__ () 1 _eq__ () method f¥{4. 7 Perl i #EF3%E) (hash).

dictionary comprehension (‘pUL&iARERY) B A) YA, FIACOEEE-— {0 AT [EUCH 2k 1) AR e R 4y
T, FH ML RA—MFHE 1, results = {n: n ** 2 for n in range (10)} &
EAd:— i, EaE T8 n BEE n »* 2. #2[E) comprehensions.

dictionary view (FZMLE#!) 7 dict.keys (). dict.values () M dict.items () [E{EHY10HE
E St . B3 TR I H ) B R AR ﬁ%ﬁﬁ?ﬁﬁ@%ﬂﬂ%, w2 A e I LiE L s
B, ZEEH g s E s sy List (28%1)), ZEfH 1ist (dictview) . [ dict-views,

docstring ([EIW*yH3)  —{H¥E class. AL b, VRIS — S A B0 FESOR . R EEEN
WATHE G Zms, (e apignEasial, EWOA TS class. pRaNEiEALNY _ doc_ EIEH. H
B 7 E ] L EE)A (introspection) SRIEIER, [ & 2 W04 1) (B IH SO ABE AL

duck-typing (W§FHIE]) —FEREAGEEEME, B EHE B — Y B E R 2 e 2 IE
(AT B AR Z (42, method =X J& 7 @ B AL b gl P il w4 . (TR e Bl Ak — I 1 if
Ak —EET, BEE—E2—EE1. ) HEEFNENIESEEME, KR
A5 RE £ L (polymorphic substitution) A& i & A EE G 1. 18T BUEIE G H type () 3§
isinstance () EETHIE. ((BREHEE, WREITAH IS 2 4L & 2(E] (abstract base class) HEAl
Fe.) SR, EEEEGEM hasattr () PEt, SUREAFP BEAGERHENE .

EAFP Easier to ask for forgiveness than permission. (F5 >R KA HAS ) BEH FAY Python 4§
AR G e AR A R S S R A TE (BT % (R o s A1 T e TR B 91 b o 3 el () LR 1 A
HFF O RIFETT 2 try fl except BRI, AT 2 HABSES (F40 C) # WIMLBYL J&A%
TERLT ¥

expression (FEFIX) B DAREREAGER(ERFEE . EA)EEE, —MER Gt . 48, BT
B, 5ol o 2 S A G A BB, 18 ST AR RE . B AR SN A
52, [EHEFTA Y Python 555 M # 2 A X, 74N —Lsiatement (BAZR) RREP A EERA S,
BN while. BR{H (assignment) #0 2 BA, MA@ E .

extension module (#fFEEE41) —fE DA C 5 C++ S B A4, ‘B H Python ) C API HCEEAZ. 0 K (i &
FEUAG AT 5

f-string (f2ip) DA £ 80 'Fr [ERI0 FEE SO EBREE [f 78], B R 788 SCAR I 4
5. HiE2[F PEP 498,

file object (FSWft) — 10 3 (i 1 & 5 @4 2 B i (file-oriented) API (1l read () { write () %
method) ZREEVEIRIE EIRAIYI 1. WRIERE R Y Ewid i 3, & nelE o o 3 2 B i 2 5t
RHAER W e Ol RS (B Es A / . RO S R4 @ . socket (JFiJE) . E(E)
(pipe) %8) MITEHL. HEEW I WREEI 348 £ 4t (file-like object) B, % 37 (stream) .

TEE, A =RERWIE: JFARE =& R4 5 SRR =& Sl RIS A . BEMRTIRAE Lo
BAL P BE SR @jﬁiﬁé%#lﬁ@%?ﬁﬁﬁmﬁﬂﬂ open () Mz,
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file-like object (KK§RWME) file object (REFRPIMF) HIFRIFEF .

finder (S4%Y) —MWYH, ©E&EREIELLY import (BT K loader (BALE)
¢ Python 3.3 F';ﬂﬁ ARSI Y SRAR RS LIRS F 4 B (meta path finder) € {#i ] sys.meta_path,
Wisk 1278 B F 4 2 (path entry finder) €fiff] sys.path_hooks.,
w2 PEP 302, PEP 420 1 PEP 451 DA T f# 58 £ 411 .

floor division ([a] FHUIERR:) 18] N SEARF 4y 25 B dpe e U S B B B2 [ vk . o) S BBURE R 1 B T 2
//o n, A 1L /7 4 WEHEASRE 2, B float (JRERED) ERIEFIRIMER 2,75 RE. @
HE, (-11) // 4pEEHRRE -3, HER -2.75 #ié T EEA4E%. #H2([E PEP 238,

function (FAX) —HHAIBIARK, EREE R0 R L, B0 A EESEK M| &, &
Eb%l%f[—f%ﬁﬁ}fﬂﬁ/\@’tﬁ AT . BEE2Eparameter (2¥). method (J7#:), PAJ function 2=
i o

function annotation (&X[EIF% ) PR —tﬁ%[% [EMEAE [ — @ annotation ([EIFE) .

Fg;ﬁclﬁl_.%%ﬁﬁ)ﬂ RREGR T g, EEEEY a2 WA int 518, Elgf M int [

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

pR S ER W A function ZEE0A FE AN RAE
st [Flvariable annotation 1 PEP 484, Y45 W IhRE iR .

_ future__ future [FiA: from __future__ import <feature>, €15/ E s {d FHTLEAE Python
*Klﬁ’ﬁﬁ?ﬁﬂﬁﬁ-‘*ﬂ%ﬁi.ﬁ{ﬁﬂﬁ EYREEEER, ROEERIRAL. 1 __future_ MRALHIGEE T
Jeature (Fh%8) VIREMIME. il import JABTAH S A BORAA, VRVT AR BT Tl BE 2 (TR 1
W\W%ﬁiJ?[JEE%%% , PAEEMR e (e ss) mlETEZrIhhE:

>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (L) HFCIRBNTIROE I, MR @A . Python BIFTHIR AL, 2iF
i 2 BFH (reference counting), DA K — {18 REIEVRS I I v B 2 G B (reference cycle) {1447 R4 [u]
Wi (cyclic garbage collector) HC5E . s [l Wi AT AGE T g o MLAH 38 HOgEA T2 -

generator ([E13y) —ME € [ml{Egenerator iterator ([EVEZREES) BIR. BEERG —FHIEFE,
EARFRKZEEET vield #EAN, EAE—FRSWME, S2E AR for [EE, 5i/2PA next ()
R, BRI —E{E.

T R AT RERE AR R — R gl (EAER LS, e FonEle SERE. %
B EAENGEEE, At g, DAk,
generator iterator ([EVEZSEURES) —(fthgenerator ([F1A4%) R FTEST YL,

T yield GEERMAR)Y, EIRSEMEIITRE (G5 BB E A uy BAsC) . (T
)lﬁ IEH’EH% G L A AR AT (BRI VA I IR B T B A 14 R 5 P
Ifl) .

generator expression ([EV/EZHERR) — e REERSERN. EEERG —MEFERTRX, %
WM for T4), w e T EIBSE M. &E AL — M BHN 1£ Fh). ZAeEE g
(150 e i E A 22 {4

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

generic function (JZRIFRR) 8t 20K XA R, 5% 68 20 B8 W] i 2L EEC VA R B 5
W30 ] e PR B4, =2 el A BE U S9-94 (dispatch algorithm) 2R(E)E .«

a5 [Elsingle dispatch (—3HR) #aE#RM5&H . functools.singledispatch () Hffifefl PEP
443,
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generic type (JZZIMIE]) W BHbIpe; WH A List B dict AR 8828 IR 2= AL,
LTS T Z B4 28, PEP 483, PEP 484, PEP 585 il typing FiHt,
GIL #2:[Flglobal interpreter lock (438222 481) .

global interpreter lock (ZIFLFFaTS) CPython BLaa I MM H] , JH DAREPREEER UG — (B T 45
REELAT Python fJbytecode ({iICALMG). MY AEA (WHEEEYERME, dict) HEjH
WG [EIF 77 (concurrent access) ff@ R, AT TT AR fk CPython [ Ei1E . $ 2 B MM B ae, Erfl
MR S E 23474 (multi-threaded), (AR & @i itk fw 22 IR PR ER A 2 RRIEHR (LAY — KB
447 (parallelism)

SR, A Se e FERiAL, a2 AEM RS = n, B s e AT R Ayl e (B &5 51 A 4
(computationally-intensive) [ {F#5HE, A DAMRS: GIL. H4h, AT VO Wy, GIL 48 2yt fis:.

W FER A (ARG ATAr ] ERRE (DAE R B A BUE L2 ORI B ) 1055 I EIR
Iy, HEE—fry i — MG I T, BAREera k. R, FHEoTGE R, &6
TR EMRTZ , AT S S A A

hash-based pyc (HHEZUREE) pyc) —MAAICALES (bytecode) BIAFHE, Tl AREMELIN A2 BB UG
iR B BOR ), Ao E HoA %tk 552 [E] pyc-invalidation,

hashable (n[ZEEINg) WR— YA — W EEE, ZEELEGE PR S (BFE M
__hash__ () method) , HA[ELH ALY HEA LK (BEFZE M __eq () method) , HEE
e — =T EE. i I 20 T3 E 1, e ZE A A I i e M

ALEEIE: (hashability) fi— Y71l JiIF dictionary (F4tt) RYSEAI set (Ffr) MIME, HEELE
R BT T A ENE.

KZ ¥ Python Al S(E Y (F# 2 v MBI s W ag2ses (B4 list 5 dictionary) [EIAE; iR
AR AE (140 tple (JC4H) F frozenset) , WA EBEMM TR ER, B4 5420 5
By, AR HE AE class BB, HlE Sy e pirE LB ER . ©M7E A g R
AR (BRAFEMEE O ), e M EE R AE BB id ) .

IDLE Python [} Integrated Development Environment (¥4 BH%855%) . IDLE 21 3 24 1) 4 i i 0
ARIREE, BAN Python BYEENEEATIRA — R P fe fit .

immutable (An[8EW0E) — WA B EEADE. Sy T . T8l wple (Jodl). BSHEY
PHRARER A o QIR —EAS [ (B A R AT, SR ST —RBr A P o B e TR B e
EME AT, PHEE SR A G, B0 dictionary (73L) it — 1 4

import path (FEAPRAS) MR E (Sp41228 0 ) WMEIFE, MARLEA B2 1E import ALAHRE , & 9iparh
based finder (ELABASHITAAY) BSBAAOE . 7F import [, MALES|EEH EHKHE sys.
path, {H¥AFE | (subpackage) M5, BEWAEEERKHELEM N _path_ E.

importing (FEA) —ffiffE. —EFALH ) Python RxUHG AT DAZE IS M AR, W5 — (B4 1) Python

FEAHE A -
importer (FEAZY) —MREESH LBMABMNIE; B2 finder (Fhgds) Widloader (BALR) P
.

interactive (ZLEhIY)) Python A7 —ff B E i as, & F/m 1RAT DATE LR B 7 ol A BR AR ORI E
H, SCHATEMEHERI MR . REES) python, RTFEALMEIH (ATHERE bR IRIY
RN s B ) . B R WRUMT A SR E R A G EREER I (FFRUE help()) .

interpreted (Fii#ff)) Python @ —FEEERE T, M ARMEET S, ANBiE M E D 1] REA LoRl], WEA
(EICALE (bytecode) Mk HIAFAE . T8/ IS W] DA B EEAT, AT W Rt 57 ) — il
AR, RRTTRIATE . LWRh T LA SRR S AR R/ BRI, R e MR
HEATIREANG . A2 Eineracive (HEH).

interpreter shutdown (FiiesBP) 3 Python EEAVGEKBIPARE, & &t A —(HRrIRR B, fEE
BRI W B AR, BN A TR B SR R A M . Bt & KI5 e le % (garbage
collector), & REEIMBEEME % A E iR E 0 (destructor) 38 553 F 17 [ I (weakref callback), [FI3
R R RECAS . 76 B BB B T AR A el B 4 AR 41, INIEVE BT R V5 v] BEAS A 1R
T O B2 bR 2 AR B 2 5 1 )

HEG P F2AR, 2 __main B BEPOEFTHEIA O AHATIE
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iterable (WIECHIPE) —MEREIE— U [l — P SRR P o TR PR 155 B A 1 5 24 )
()2 1ist. str Ml tuple) FMELEIREHRIE], Bid dict . #5404, U\Zﬂ T E FE AT A class
Y, HERE class 5 _ iter_ () method BY 2 B {ESequence (J¥4) #EEM _ _getitem__ ()
method, #%H {4k AT ER 14

AIE ] iR for BRI Z HA TR 2 — M5 (zip O « map () ..). &M ATERY
AR | R A K iter O B, BEEZY AR E—MERL. ﬁt.ﬁ%ﬁ@ﬂ?ﬁ"ﬁlﬁ
—HAfE ATk (one pass) R . HTAEMRERE, WHEA—CEIENY iter () B HTEMERIEY
. for BdsEr B EEWREBLE LR, B erdy YRR Ay 42 2, A E R 0 R A
HuER e, Bigzliterator (EWCEE). sequence (JFH) Fgenerator ([FVAERE).

iterator ([EMCZS) —MFRERNRMYE. EEHFYERLHN __next_ () method (BT EiE
KR next () ) ERFREERNR P AISIEE & AT R, 1§54 stopIteration
Bilah. suiE, ZEMCZWECHH T, MET3HE _ next_ () method [if—2 N, #F €
PR % StopIteration, [EIREFNZEA M __iter_ () method, ¥ & [mHEMCEMIFA L,
Fr PARE M E R 2 B 2 v [EM HTMﬂﬁﬁAkﬁﬁLﬁﬁ/ﬁ{&Tlﬁ%#B’ﬁ%/ﬁ‘ — i B S 51
Gb, EEMZMENL (multiple iteration passes) FIFEAAG . —HAERIIM (B2 1ist) FERRRKE
HIEA iter ( Lﬁcdzf for [EE A ER, #WEEL:—MEmnEReE. FHERZSER
o (%ﬁlﬁ) W, @ AR —mEUYC B @ . R E g S EU g, AR
AR — M 25 (24 -

A typeiter SCH AT AR 22 Bt

key function (ZtpA=) ek E )T K= (collation function) & —1f B FENY (callable) pE =, ‘B & [a]{E—
1 AR HER (sorting) B JF (ordering) fI{E. BN, locale.strxfrm () ¥ FAREIAE i 7 fiF i ok
R HE AR B HE o

Python Hr 12 T B, {32 DAGE o LRI H e R e 7 sl 80 =0 BMAFE nin () L max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest ()
Ml itertools.groupby () .

&R BT DA ST — (M, B, str.lower () method 1] AYEEIA 4> K/ NEs HEF no 4t R
o B0, —HERA WA A lambda R AY AR, FIUl lambda r: (r[0], rl[2]). 74h,
operator BIAHFEAL T =18 o Y BERE R 2 (constructor): attrgetter (). itemgetter ()
methodcaller (). BRI E S A ek B, wE2ETHET .

keyword argument (BH3tEs|¥) 52 Eargument (3]381).

lambda 8 —expression (GEE L) FFaH Y —{8 B4 1TEIE = (inline function), 5% ok =X 9T MY IR SRAE
## 57 lambda pRICHYEEVE R lambda [parameters]: expression,

LBYL Look before you leap. (=S AT, ) M 4w WS G 7E A TPl sl Al 2w, WA IR e[
. EHEEWEEAFP 720 T, HERNROREARTL 1 £ A,

2 iTaEE T, LBYL aCaE [ =] Al [#%17] Z 5] A T 8iE&{: (race condition) f1]
JEBgE . BIAIPA FAEHS 1f key in mapping: return mappinglkeyl, @R —(HBITHTE
WERZ B EAEE R, 1€ mapping WRERRT key, RIFZAE=CHGHE & 24K JJEI R T DA 8 (lock)
o (i Fl EAFP i fl 7 =R fR(E

list (351) i Python [Efsequence (JP51). [EREERIA T2 list, T HECERUDLHAMNRE = P —1
(51 (array) MG —AHES5H3 1 (linked list), HIEFFIROCR MRS EREEZ O,

list comprehension (HiZ&EAMER) T8 AR 7 51 h 1) &R EGHR e ER . [ENGEH A R A1/
list [Pl EFFSL A, result = ['{:4#04x}'.format (x) for x in range(256) if x %

2 == 0] GEAE—EFH list, Hor 0% 255 @EE, Fra M /s 0x.). if 74
FEREIRIEN . WPREMEE, I range (256) HRYFTAICHER G HIER .

loader (I{AZY) —MEEEEASLRIYIE:. BUEEFR—MABE load_module () [ method (7).
WASE T W finder (AEE) IE. W2 A7 2(E PEP 302, ]%EJHAabs[mct base class ({5 H
Fﬁﬁ), %%% importlib.abc.Loader,

magic method (BT J7i:) special method (FE5k77H:) B—E3EER R K .

mapping (EH) —HEERY M, EEZ%E%?@EE’J§& H.BEF{AE abstract base classes (415 £ IE 8
[E]) ', Mapping 8{ MutableMapping fif #§ & ) method. #if{fJ$E dict. collections.
defaultdict. collections.OrderedDict il collections.Counter,
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meta path finder (GERFTEAHERS) T 0 ovo .meta_path M AHY finder (1R4E). JOHHE
M AR EL YA AE 38 B S48 35 (path entry finder) FHBI{HEANIA] .

B A TCER R A P BAE ) method, #52(F] importlib.abc.MetaPathFinder.,

metaclass (JCJE]) —7f class ) class, Class E 2B FE €737 —{H class 24 f%. — 1M class dictionary (¢

#), PAS—1 base class (ﬁrﬁﬁl) [51 3 . Metaclass & 515238 A5 |8, [FIE# 57 3% class. KZ ¥k

E’J P R RS S G AR AL TR BV . Python [RREZ JEAE A T AEIEIE . F T 1) metaclass.

PN \B’J@iﬁﬁ%‘fféiﬁﬁﬁ%ﬁﬁtiﬂ, 15 J&H T ELRE , metaclass AT DABRHEEIR HAEMEMMEE D 2. B

E%}j’iﬂﬂ?’f;ﬂ.% PEFFEL. WM TaE et . BEW S . EERAIE (singleton), PAKFHZ
HAh A%

T £ %A DAFE metaclasses 25 1R F) .

method (J5i%) —MH¥E class ANBE[EIW: E FE A R . WNSRE method VEEIH: class B i) — ﬁl%ﬁ%ﬂzﬂ}m{, Hij
EH e S B B E e 1S — W argument (5]4%) (M5 BEEFEWREE self). #H2[Efunciion
(eRX) Flnested scope (FEARAEFHIK) o

method resolution order (ﬁii:ﬁi@*ﬁllﬁf“ ) TYEMRMTNE T R A PR AR A SRR, base class (JEIEHH
E]) $EFRNET. BIRE 2.3 lLES, Python HL e A B YA, #52([E Python 2.3 fit
T YESENTIEY o

module (Bi%l) —fE#E{E: Python F£=A511 #H 4K ¥A7 (organizational unit) (¥4 {4, LA — M a4 25 [,
B AEREN Python . BIAHEFE Himporting IWi8FE, ##H A % Python,
Sit%(Elpackage (£44F).

module spec (BiZBIRE) — MMM, BT RE AL import #H B & 5 importlib.
machinery.ModuleSpec —1{HE M.

MRO #2:[Elmethod resolution order (F7EfREATNETE ) o

mutable (W[5E¥PE) WY ABCEEMIE, (EAERFEM 1d 0 o« SRSEimmuable (A5
).

named tuple (Fif#7C4H) 755 [named tuple (P44 7C41) ] 2451¢ tuple K AT FUEIEY class, HEHY
n[ 25| (indexable) JGZE A W] DAF F 4% J@ PEARAZE . 3 LEZU[FIEK class 0 m] DAELA HA AR

5 287 [F )2 named tuple, U3 time.localtime () Ml os.stat () [FENME. H—MHFT

B sys.float_info:

>>> sys.float_info[l] # indexed access
1024

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

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

True

454 named tuple SZFIZEA(E] (1 E6). 503, —1# named tuple 157 DA —fi IE XY class & 385K
s, HEL class 27K H tuple, HEFRTFIAMN, (named field) RIT] . 3E%HMY class A AT T
e AT DAEE A TRkeR =X (factory function) collections.namedtuple () AL, BEH it
a7 —2E%E A method, 35 L% method W] fES2AE T 55 i ([FZ2 1Y named tuple 7, MEVEFRF Y .

namespace (¥ #A%30]) SBEPHAFMHTT . G425 FE DA dictionary (L) B EVE. AR, 4
(1) K [ i ey 44 25 FEJ MFEY P+ (78 method 1) &ﬁé‘&ﬂké’]‘ﬁ% ]E'EJ /"B@ S HFE i Bi7 1k 44
flijge, AL . B, K3l builtins.open fll os.open() & BAM I A 24 25 R AR [
AR, A2 AS S H IF AR 1 40 2 MR R AR A A B E— ek X ﬂ{i‘@—ﬁ%@&—ﬁ'ﬁ . B
4, B4 random.seed () B{ itertools.islice () BEHIE R, 82K ENEH random
Fl itertools RBIAHIEEAE.

namespace package (fﬁ%élﬁﬁﬁﬁ) — il PEP 420 package (£{F), & HAEAEETE{F (subpackage) 1)
—fAE S s HEFATREEA BN, T HABREE 1A 82— regular package (1E
MEM), AEeMPER __init__.py BAHEE.

Rk Flmodule (F54H) .
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nested scope (HUIKTEIIR) REEIZ: B SN E 5% (enclosing definition) HHi S B RE T SR, —1il e
KM — MR e s, WEERE2 Mg mhmas. @i, EHzEET, &
ARATE PRI P P 2 T S P T [t S A BT (R A Pl U R A TR, 4
IR R AR A 4 S W U BT A . nonlocal AFFEINEMEMIEHTEA .

new-style class (BiAME) — &%, ©REIGBAEFA K class P78 B 6 1) class Jakg. 765101/
Python fitA<rr, HA B class 74 GEffI ] Python BT . ZHRIITIEE, B2 __slots__ . ks
(descriptor). J& 1 (property). __getattribute_ (). class method (¥H[EI}53%) Fl static method ([E]

eIII5) -

object (#ff) HAREE (ErEsfE) KwERMITE] (method) MAEMTEEL. B RAE(Tnew-style class
(B E)) A5 base class. (FEIRAHED) .

package (£fk) 1 Python f¥ymodule (FE4) , &7 LA T4 (submodule) 2 i [F] 1 14
(subpackage). FATLIMF, EfFpE A __path__ J& R —{F Python i,

Wk Flregular package (IEFEA:) Flnamespace package (fi44 23 BB .

parameter (2Y) Frfunction (PR=;) B method & i —{F 14 B i (named entity), B 5% K=\ HE
B[ 32 1) —ffargument (514%), SHESLEE N R 205 8. S TR RG22 8os s

* positional-or-keyword ({7 B BT ) FEIH—( Al A4 e 4 B sl 2 VEEIR 42 5 5| S g
518, EeSMTHBEE, FIanPA TR foo Fl bar:

’def func (foo, bar=None): ... ‘

* positional-only (PEFROZE): $&H]—MH A BEHL I OL BAHR BT | B, 7E ek S8 2 80 R
W/ Fou, W DAERE T OUHT I E R RO E 28, BIINPAR Y posonlyl I posonly2:

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

o keyword-only (JEFREAST) : FEHH—1H H AEARH S F o iRt A 5 8. ek X E R B 8 %
o, AL AT R R (67 B 2 B (var-positional parameter) B HLAER) * S0, BERTATEHAR 7
TERIEREABET 2, UL TR kw_onlyl F1 kw_only2:

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

* var-positional (fEREHEIE) : $EU]—ARELMERF VI gR Bt i B5 1 3 (TEC P2
LT | M2 AN . B2 ERERE 2 MM E L~ AGEFRR, Bl

args:

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

* var-keyword ({EEMCRBGET ) FEAPTRHRALAE B HOR RIS [ (FEC Lt 2 HiE2
HATA B 5 | 32 4h) . BB E M LS MAT T E i b > AEsR0y, Bl L
By kwargs .

SYAT DS | Mo S R B TR A, R] DAE—SE RSP ) 5 | R S TR

75t 2 WM s R Wargument (5180 R H . & R EE D582 82 MW 2£E. inspect.
Parameter class, function Zfi, VAN PEP 362,

pathentry (J44%iH) ALimport path (FEABREE) dp)—EAIE, Wipath based finder (F:AEEEE I A8
) 2 EALUE ARF I import ARIAL .

path entry finder (P&FEIHH =-5i%%) #¢ sys.path_hooks H¥ iy — i 0] B Y 4 {4 (callable) (7 B —
\Epath entry hook) it R8¢ —F finder, "BFI1E W] DA— AW path entry g R4 .

B A AR TH B A L B /E R method, 352 [F] importlib.abec.PathEntryFinder.,

path entry hook (Jf$IHH(E]) 7F sys.path_hook 5| ZH)—fE ATIFIY 4 {F (callable), 24T HIGE 4nfa]
TE— MR E Wpath entry B3REH, Rl E—(Epath entry finder (BARIHH FA548) -

path based finder (FLRERFEHTTIEY) THRRAUIEIE F 48 2 (meta path finder) Z—, B &{E—1®import
path H 3 5H
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path-like object (JEMSTS¥IME) —HERERERFBEELYE. BUEEDET LR —HFE R SRR st
5 bytes ¥, B —MEAE os.PathLike WEMYHF. EEIFIY os. fspath () R, —ff
718 os.PathLike WM LETT DAk iEFIE] str 8% bytes R RSIELE; T os. fsdecode ()
I os.fsencode () HI4HEIR] AR str M bytes J%EH . B PEP 519 5] A,

PEP Python Enhancement Proposal (Python ([E#24¢). PEP J2— skt 4, ‘& fEl) Python #HEEHR:
HEEER, BUEHIA Python [ —H B U GRS 3% DI e M AR 7 MRS . PEP M % BLPL (L R i B¢ 7 R i
PASAE R ST R A S P

PEP (WAFA/EH Y, &SR E R AR o AR PR 58 . AL o BH P S B R0 B4R, PARKE A
Python [ FHEISRIMFCE], 5 2Ll =2kl PEP WO Z & i ert it B g i B Re ) 3
.

#4([F PEP 1,

portion (¥5y) TEH—HERH 4R (WA zip ) , 15 SURE S RS — 18 v 44 25 TH]
£ (namespace package) T EJEL, N[E PEP 420 F11EFR.

positional argument (fL¥E5[%() 2 Eargument (5]4#f).

provisional API (%47 API) 47 API 245, 102K = E M M2 (backwards compatibility) {7 3
R REHERR K APL, BESR LAV E, R B e MR REE T, B EEREE ERRE T,
B Z O AN BRRER LT, e g BB &g A AR EE (B2 aHERs m). SE
sEEEIR e g EI A — G APLAE A L B 258 10 i AR B G B aR R, A &84 .

ISR AT APL, T A2 58 S8 Gl ) [ R MRy %2 ) — S TRl B
ATB9R € 2 ] REH 1 — 1 1) AT AR A AR E )y 52

e {28 A (S A A 4 o X R B B IR PN BT, T B SR AR B B R 1 Ry ] 25 B A I REL Y et Bt
2L PEP 411 T 5 2 41 .

provisional package (¥17E4;) #&Eprovisional API (47 API).

Python 3000 Python 3.x R4 A ERE (R ACARTRITER), BRFE 3 A m 2 e AR, ) tnf
PAKEES(E) [Py3k].

Pythonic (Python Jalfki)) —fEAEADK—BAR AR, EMEN T Python 55 e ST ARG, A2
JHFCAbE 5 A S A ERE A . BN, Python R WA REE A, 2 for B
B, H— A ERY T TR TEE . 32 HAsh 5 DEH SRR A, T AR
Python it A AT IR & 8 1] — (0 e e AU -

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

2T, PAR AR R . 5AA Python Jalf :

for piece in food:
print (piece)

qualified name (FRE#fE) —H [ZEoBEA R, BHEURKE — AL S IE0E I 8] 4l b E =1
class. pR3EE method (1 [#§A81, 41 PEP 3155 i@ g%, ¥R E)E MRz class 15, FRE S
HLH Y24 R ] -

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

>>> C._ qgualname_

YC’

>>> C.D.__qgualname___
'C.D'

>>> C.D.meth._qgualname_
'C.D.meth'
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RGBSR, ©ATRE & & (fully qualified name) j& 3R sz AR SE BB 73 PR ER AR, ALFEATAT
MAZEM, Bl email .mime . text:

>>> import email.mime.text
>>> email .mime.text._ name_
'email.mime.text'

reference count (ZMGHE) BN MY 2 IR B &S BEHECR R 2B, © e
R E (deallocated), 2 WA 514G # #F Python F2CHE - F A, (HEEECPyhon BV — 1 BH 8
TCE. sys HAEFE T M getrefcount () R, FEFRHTAAT LAPRE Y 5% pF 2 A 0] 48— 45 22
LGS

regular package (IEBIEME) —MHE G package (B, HlA—@EEEF _init__.py HEMHE.
ek s Elnamespace package (423 L) .

_slots__ 7E class [FIEB— M 545, ERHEHFUCESEABENZSHE, PAKIHEREH dictionary (L),
RETA TS . MEARRZ R TRk , {5 bﬁ%ﬁ%ﬁ%EFﬁiﬂ%Fﬁﬂ% B U BR AR AR TE — T R L o
(memory- crltlcal) 1) T RE 2 TP A K R B0 5 U )

sequence (J3:41]) —fWiterable (A[[EMHI1), BB __getitem__ () special method (45K ¥%), i
BRG | HS RRACR TR, EEFR T M __len_ () method FR[HI 3% PR E . —L&
Fl ) BEFE 1ist, str, tuple flbytes, TR, MR dict WFE _ getitem ()
Ml __len_ (), {HEWHHEIRE B (mapping) A 745, PIEHA 26 AT & i immuiable
P, AR
% B () (abstract base class) collections. abce. Sequence F3% 1 — {8 1ML & 1/ ,
A R _getitem_() M __len_ (), EMIT count (). index (). __contains__ ()

M __reversed__ (). EEMIEANHEARE, ATPAHH register () #iHfEHEIL.

set comprehension (%A%? BESE) - REEEM O, A H R R ER A ) AR R 4 o
Z, FYEr4E R A—1 set A, results = {c for c in 'abracadabra' if c not
in 'abc'} GEAE—MFH set: {'r', 'd'}. #H2[E comprehensions.

single dispatch (¥L—J{))  generic function (ZZLKX) PHEEM—FEEA, FEdL, FIEM SRS ER
— | 2 (E].

slice (WJ)) — MWW, B#E QS — Bsequence (JF5)) WH—ER5. B —BY R 072 8
R BE4F 9% (subscript notation) “[1%, &% Z M #w, HIFEd 2 MM E 9%, Bl in
variable_name[1:3:5]. FEFE%E (M) FF9ERIERT, G slice ¥4,

special method ($#5%Jj7k) 7 @4 Python H B)IFIYY) method, SR AFIS AT RAE ST, Bl
TNy, 87 method 444 B8 &7 B SE AN G5 2 A Wi E 1 R(E. Spemal method 7E specialnames H1 45 #E4H
.

statement (BARX) BOARKE —MEM (suite, —EBRXA [EIE]) Pry—ar. BARKUE—
fiexpression (FE), SR2FHRET (FlAif. while B§ for) MEMEEHEZ —.

text encoding (3C#if%) fF Python 1, — PNF4£F g 2 — B Unicode ﬁﬁ%}ﬁ (& & Uu+0000--
U+10FFFF). N TS — DTS, ERERTIh—B

FF— A FRR IR — D F N FIIERRN Rt ﬁﬁM?%f?ﬁU*i%ﬁﬁﬂ@?ﬁ%?ﬁ%?ﬂ “fi
E—E:,J”o
HEMARFERSCARITF I Hlidds, EAEENA” UGS,

text file (ZCPRER) —MREERBUNE A str W —{ffile object (BERYIVF) . WH, LFHEE
B b R AN TC A ] (1 & kL (byte-oriented datastream) [FJ€r [ B i Firext encoding (i%%ﬁﬁ%) .
CFBRMETA: ACFRR ('r 2k 'w') BAEMREE. sys.stdin, sys.stdout PAK
io.StringIO WIEHI.
HigzBEbinary file (ZHERIEE), B—REEEFEBUNE A 815 T4 B 4t (bytes-like object) HIAE
ZEWE.

triple-quoted string (= 5I98EFyil) = (AE5]5F ( ) BCH515% O BEEEA R — TR, BT
BEF R HEER G5 R gsrshae, ERERFZEE, e s . eMsee
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PATE 75 A5 R BKE) (unescaped) Ay B BEAI&E 5] 58, 17 H& A 756 48 % JC (continuation
character) 3] PABS#ERZ AT, 35 (A5 &4 4 3 [E1RH 5 R AR .

type (¥[E]) —1# Python ¥y HEE @ T &2 EEE Y FEY s — R, —®EeE
FIZETT DA ERY __class__ BHARAFEL, #iPA type (obj) HAGR.

type alias (WEE44) —EREW RS, FE2EE &4 — R (E (dentifier) AT,
HIFIE)4 $ it a4k 2 [FI32 = (type hint) 84 . Bildn:

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

ALARTRGERK, SR T

Color = tuple[int, int, int]

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

i 2 typing #l PEP 484, 7 M INRERIHEA .

type hint (MI[ER7R) —FHannotation ([EFR), BsE—Ma 8. — class B P —0# & =0y 2 8k a]
A R FE (),

HEH RSS2 4% Python [EIHIF, H M3 EIRZIE 4 T HACA A, [EREHRH B) IDE
SE N RE A #l 4 (completion) Al E ## (refactoring) .

4 3 5 L class JB MR ORI R U OR & I s s o) M B EHR R, AW LA typing.
get_type_hints () RIEHL.

#2([F typing Al PEP 484, 4 IWIHAERIHGA .

universal newlines (WJHEfTyo0) —TEARESCFR (text stream) F =, @ LA FIrA 11 B3 (EIE)
—ATHIAE A Unix /72 4EB] ' \n', Windows i '\r\n' FI# Macintosh ] '\r'. FEHZ(E
PEP 278 il PEP 3116, AN bytes.splitlines () WY&

variable annotation (S28{(EIF%) —{E8EL class JB Y annotation ([FIf#).
[EIfE 58T, class J& PEfRy, (2B ER -

class C:
field: 'annotation'

SHMEREE T AR L ERRT (ype hint): BN, FEESEEINEHIG int (CBEE) (A

count: int = 0

S EIRENRHAAE annassign B0 A SEAH IO AR RE
sE 2 [Flfunction annotation (RZEfE). PEP 484 F1 PEP 526, B4 WIhEEMIHIIAR.

virtual environment ([FEIERYEE) — M5 /EMEE (cooperatively isolated) [ f 7B, fiEid Python 1) {Hi ]
HAE R RE UG DAL S RN TH) Python BE[EIE M, RIS € 38 ] — 10 2 &5 _L AT A9 HoAth Python JE I 72
KT EEATE.

Haa(F venv,

virtual machine ([EI5EBEET) — 0 5¢ 4 i BCMS BT 2 S8 /Y9 %6 I (computer). Python ) [EJ 358 1% 25 €1 £ 17
Hibytecode ({TCARLIG) Ak B 8% A (LIRS

Zen of Python (Python 2[F1) Python 3¢5t Il Bild B p 512, HUEI A7 B BEARR AN B 1 B 5 o s
FA AR AT IORMA [import this| AHRIE,
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APPENDIX B

BR 7 e B S

i SEEI] SO 7 Sphinx  (— & (E) Python [EIW]SCHF IR RS O SCPRIERERR ) 4B reStructured Text 45
TR R AR R i

Wil Python B B, ik H 1155 1 T EI SCARBLE AR BB BAT TR, AR ERI AR, #5572
reporting-bugs FUTHT, [ AH BRIl FAM i BBy B B A

B
* Fred L. Drake, Jr., J5lf Python SC{ TR AR M RIEE DA R — K EIAHI1ER .
* A3 reStructuredText F1 Docutils T 41/ Docutils B2 ;
e Fredrik Lundh ] Alternative Python Reference i [ , Sphinx M F 153 T 4L {FHyAEE .

B.1 Python {1 ok 411

% NFR I Python 13 M35 . Python 4223 p% 2 )& A1 Python [FIH] (4 B kil . Python B (E) R 4G i h
TAT M ERE R, # 7 Misc/ACKS .

TEFAE] Python A (1488 g B B8R A 4 3 35 [EDRR A [ET ] SO - e T A B R g AL A !
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appeENDIX C

HEETEEE P

C.1 ikisaTiL

Python 2 1 7 B S22 0 5 AR R 2T 97 B (CWI, R https://www.cwinl/) [ Guido van Rossum & 1990
ERFHETAE, B 2/EE—EEE ABC SEE1E4E . [F)%8 Python 08 T &£ 3K B Hifth A EER,
Guido {32 H FEAEH .

1995 4E, Guido {r4E JE 5i M 25 WriE i B KA B iF 9T A 5] (CNRI, 5, https://www.cnri.reston.va.us/) #4548
fliAE Python fit) T4, EWEAREIEFE 7%l iy 2 AR A .

2000 4£ 7. H, Guido F1 Python #%.0» B % [#] ) 2% 2| BeOpen.com [E])i{,37. T BeOpen PythonLabs [# [ . [
4+ H , PythonLabs [ P53 Digital Creations (¥i[E] Zope Corporation; & https://www.zope.org/). 2001
4E, Python ##43L4-6r (PSF, K https://www.python.org/psf/) 37, g —{HEEHEA Python FHE %2
EHEIRENT A7 1) IR R 44K . Zope Corporation J& PSF f)—H & & &

Jir A7 B Python JRAKSZBHIRAY (A BB EFE, 2(E hups//opensource.org/) . M b, KEH{HAE4
By Python JAS, o2 GPLAHZAH; DAR FARAE 4 25 M A 1 22 [E.

#EmRA | FHA AEfy Bt GPL Az M
090 1.2 | AEH 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI =
1.6 1.52 2000 CNRI 7,5
2.0 1.6 2000 BeOpen.com | 75
1.6.1 1.6 2001 CNRI 5
2.1 2.0+1.6.1 | 2001 PSF w
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF =
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF 2
22 PAE 2.1.1 2001 £4 | PSF =

fiiE): GPL MIAREIAZ RN 21E GPL N #[E] Python, A4 GPL, 1) Python $ZAEHS AT DA 455 (1)
BRI A, (A B 5 o IR . GPL AHZR B #2 HE 1S Python W] PA%S & A7 GPL R
SE R HH B ERRERIARTT.
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IR 2SN T, £ Guido FRE NIATH, FfHE LA 1 B [ R(E AT A

C.2 B A¢ ISk DL IR )5 XA ] Python fy45 &9k

Python FCHFIEI SR RZAE 2 LR PSF 424 &4

% Python 3.8.6 B4R, [EIHASCH:rpagaifl, R BN HAWRE XA, 2908 FEIZHE (dual licensed) 7 PSF #%
WEA #1 VA K Zero-Clause BSD % #¢ .

A LEHAN A Python SRR BLA R R B0 S5 SEARRER G BB REZ LR — g . B RE 2
FHERI A SERETE L, 2 O T 3R 09 34 20

C.2.1 Jiljiy PYTHON 3.9.19 i) PSF #ZHi{ 4

1. This LICENSE AGREEMENT is between the Python Software Foundation.
— ("PSEF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.9.19 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF.
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.9.19 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All.
—~Rights

Reserved" are retained in Python 3.9.19 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.9.19 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made.

—~to Python
3.9.19.

4. PSF is making Python 3.9.19 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY.
—OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY.
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.9.19 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.19
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.19, 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.

8. By copying, installing or otherwise using Python 3.9.19, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 J{]ji* PYTHON 2.0 1 BEOPEN.COM i 4

BEOPEN PYTHON BHIRFZRES 4055 1 I

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

(R
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(R L —5)

7.

granted on that web page.

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 J{jiA PYTHON 1.6.1 1] CNRI £ZHi A4

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.

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."

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.

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.

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 THEREOEF.

This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark

(N maksr)
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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 J{Ii PYTHON 0.9.0 £ 1.2 1) CWI £ZHEA &

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 Jijjt PYTHON 3.9.19 [EW] 3¢ fFFIf2 A A% ZERO-CLAUSE BSD #Zh#

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 B[k fté iy 152 il B B

AT A S R O Y R SR G B, B2 AE Python FEEICAS H P [Ei 55 =ik i .

C.3.1 Mersenne Twister

_random BAH S T LA hitp://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html ] N
EZFIRE RS . AT 2R AR U Y 52 8 i -

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,
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. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

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

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C.3.2 Sockets

socket fHAH{H ] getaddrinfo () fll getnameinfo () R, B7E WIDE EZ (http:/www.wide.ad.
ip/) [El, AT R A 28 rh i Al -

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. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C.3.3 JElH2L socket Jits

asynchat fll asyncore fAL AL & DA R AERA :

Copyright 1996 by Sam Rushing
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 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.
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C.3.4 Cookie &1

http.cookies HiZH L& DA AR :

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
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
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HATiL[F]

trace B W& DA
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 O'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 £l UUdecode 3

uu AL DA :

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

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 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 s i sy

xmlrpc.client PEAHALE DA FE:

The XML-RPC client interface is

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

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN 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. Hlk(Eik B2 M St
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C.3.8 test_epoll

test_epoll HIgL{l A FugH:

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 B kqueue 71t & DA R RN -

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
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. IN 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.
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C.3.10 SipHash24

Python/pyhash.c #Z )2 Marek Majkowski’ 3 i Dan Bernstein ) SipHash24 {225 EHIE. BH

o

DA :

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy

of
in
to

this software and associated documentation files (the "Software"), to deal
the Software without restriction, including without limitation the rights
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/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod Ei dtoa

Python/dtoa.c HEHALT C ) dtoa Fil strtod B, K C BB B 7 BE MO 75 HAHEE]. A%
Z 2T A David M. Gay @7 [ 4445 %8, 1235 BLAE T AGE http://www.netlib.org/fp/ N#. J* 2009 4F 3
H 16 H ks g i) R a2 40 DA RURE B2 RE R B -

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

* % ok X

*

*

*

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. 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.

***************************************************************/
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C.3.12 OpenSSL

402 OpenSSL pRsURT BEAE3E R B, Ml hashlib, posix. ssl. crypt BLALE M EAIETIAL
fiE. BLAP, Windows FI macOS [ Python 2242 BE £ OpenSSL pRzUEHRIEIA, i AR BAE

IHEHY(E] OpenSSL HZHEM Rl A -

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 t
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)

L S S I S ST N S N S N S N S T N S N S e S N S N IS S N T N S
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% ok X ok X % ok X

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

Original SSLeay License

Lo R S A S N S N S N S S SIS S S S S S N S S T T I S S N S T S . N S S

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

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

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

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

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
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. IN 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

Q)
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* QUT 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. 1i.e. this code cannot simply be
* copied and put under another distribution licence
* [including the GNU Public Licence.]
*/

C.3.13 expat

PrAFTE R pyexpat FERFREE -—with-system—expat, HHIRZEE G AL expat FUATS
(R R AR P

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

PrARfEE _ctypes AR FBUEE ——with-system-1ibffi, HHIRZHEFEE M —MEY libfi JFAA 1S
P A A

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

(N gkse)

38 Appendix C. 3% BlEZHE




Installing Python Modules, %%[F] 3.9.19

(R L —5)

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.3.15 zlib

UPRAE R S EAR BN 2lib A KB ABOR Sk R 2110 BE5E, Rlzdiss g M —MEE 2ib 556
(R R A P

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

tracemalloc {#HY4EEIFE (hash table) EE, DA cfuhash BLZE([FIRLAE:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

(F D
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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

MAETEEE _decimal B4 EE] ——with-system—1libmpdec, 7 Al #% 41 € H —H(E] 2 libmpdec
PR B ) ) A A

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. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C.3.18 W3C C14N it £t

test XA CI4N 2.0 HIFLEM (Lib/test/xmltestdata/c14n-20/) &4 W3C #fu} https:
/lwww.w3.org/TR/xml-c14n2-testcases/ #ehgEz, HIZH R 3-clause BSD 7 HER: #5(F:

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

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

Python 13z 3 [EJHA SCH4- 04 IURE :

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com {4 i — I HEF]

Copyright © 1995-2000 Corporation for National Research Initiatives {4 &4 —JHEF
Copyright © 1991-1995 Stichting Mathematisch Centrum {88 —4JJHEF) .
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