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APPENDIX A

>>> HH)3 shell FYTHE Python $&/RFoC. 5 I BEAE B s o AL B 07 sUes AT i AR A 191
o ATDARIR:

o e AR RIS IR . B ICRCR ZeA g A (delimiter, BIANSESR. J5fE9%. E45
SRk =515%) [EIR, sURTERRE —(R$HMids (decorator) 2 4%, Zi AREsUAGIE, H.B)5K shell
HURIYTHREL Python 42/RFJC.

o FZFE# Ellipsis,

2to3 —{H# 34 Python 2.x s TEHEIE) Python 3.x B MGAY THL, & 3 BB KA1 AL ZEHE A
BB 10, T 32 L R AT DS T S 3 T BT B )t

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 (%K) g EEE (XEE ABC) #4t T —MER N ITE, 1F
Elduck-typing (WFRIE]) MG7E. HABSERI AN, B2 hasattr (), HIBEAER A A5
(PR (151N s i 8 A7 5 ¥ (magic method)) . ABC [EJHI[EWEEfY subclass (FHAE)) , B MEIR4K
H % —1{# class (FHE]), HA5A 4% isinstance () K& issubclass () #i; sH2E abc BALRY
[EIHASC 4. Python A5 ¥ 2 [EIE ) ABC, HNERIEEM (F£ collections.abe i) . #F (£
numbers ) . H (FF io B4L) K import FAFZR AL (7F importlib.abe ). &
ATPAE ] abc B4 AT 3 O ABC,

annotation ([EJFE) —HEZSA8L. class BME. pRCAY 2k ml EEOEAH BB O EEE) . FRAELG, &0 FARAE
[Eltype hint (BIERER) .

FEIEA IR (runtime), (S S8 BO EVRE VA BEAF I, (RIS . class JBMEAN R U0 DR, 0%k
FEAETERRA . class FIEKZCAY __annotations_ SF5RE T,

#5 2 [Elvariable annotation. function annotation, PEP 484 F1 PEP 526, =025 &G o BeEIRA .
IR A VR 74 5 A B 8 Y75 2 () annotations-howto
argument (5%8() WFIY R XIRFPLEE LS funcrion (Bimethod ) WIE. 51 8CA WifE:

o B4 7| B (keyword argument): FERRZNTEIY F1, PLFRE)IT (identifier, 4N name=) BHFEIT |3,
B2 DA ** 12 1A dictionary (Fih) [ERUEMELERS 3. B0, 3 F 5 #RZPAT complex ()
L] v ) [ 5 |

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

13


https://www.python.org/dev/peps/pep-0484
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o 15 E 51 ¥ (positional argument): NJe BT 5T B L8 T | BOTHE— {5 B LA E IR
B, A () fEE) * 2 & iierable (PEWCHIFE) PTHOTCHEPER. G0, 3 F S HRLAT
R NCIVATCIE &

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

5| BB s A0 e R B PR [ oS B, B SCILIE R i i AR A R, 5 () calls Bifi . 72
g b, ARAE S AR T AT ARG R — A5 18 HRPAS (i o i [ s 0

Sy 2 ORI parameer (Z80) WH . % LHEET 58282 B 2EE, YAk PEP 362,

asynchronous context manager (JEFRIZBRSBIEBIR) —H T PAEH asyne with Bzl d ir REEEEK)
Yk, MERBRER __aenter () Ml _aexit__ () method (J7¥%) A4z, H PEP 492
FIA.

asynchronous generator (JEFIZBEI:ZS)  — W & [\ {Easynchronous generator iterator (3E[R] 2 E1AE $EEM
) R, BEREREKRG ML asyne def ERMIHFEMR (coroutine function), {HA 124
HT yield #ERX, fEEM RS HL asyne for [FIREMH.

B R ATHEE 3 AR F s — AR R EA g ek 2, (B, AR FRER FEA BERX
% (asynchronous generator iterator), #— ¥ FKJEN HEAREERE, I 2 MHTHE, PAREGEL
.

— M AE[E S EAE 2 R R AT fE 4 await B, DL asynce for fl async with k=,

asynchronous generator iterator (JE[]2BEI:ZSENRES)  — 18 Hasynchronous generator (3E 6] 2 [E1 4 2%)
PR AT BT A

& & —Masynchronous iterator (FEFIEENLEE), BB LA __anext_ () method gIFNY K, &[] {H—
E W% R 14 (awaitable object), %) TAER S E A2 R 88, HEBE N yield
i yield ErEg (R mife )y, Rt BHATRE (O s 8O M E 1Y ry PR . BaE
R FEA BERE LS P __anext_ () EMHF ] EFY A RO IR, & e 5 ki
FREAT. 52 (E PEP 492 1 PEP 525,

asynchronous iterable (JENIZw[[EUCHITE) — M4, B0 PALE async for BIAX P . WAZETE
B __aiter_ () method [B|fH—{E asynchronous iterator (FE[EIZENLEE). B PEP 492 5] A,

asynchronous iterator (JEFIZBEMRES) — M E/E __aiter_ () H __anext__ () method [¥ 4 {4.
__anext__ /A [l — flawaitable (W] % f5 ¥ F) . async for & AT Ik [ A B £ 1Y
__anext__ () method FrE[H ] SR, EHEITE 5% stopAsyncIteration fiil4h, Hi PEP
492 5] A

attribute (Ji§tk) —FEEEY A BB AOE, ZE KL REE R M 24 BEi#E A 2 (dotted expression) ()44
gz M. B, WERYMH o 5—REME a, HIEZEIERE o.a #2 1R.
WR—EYE T, BT 4 FAZ H identifiers T & 382 skE)FF (identifier) (/)& M2 A
THERY, BIANfEFH setattr () o BIE BN & M A e 5 50 FH 240 P 5 ORI, 1 2 7 0
getattr () FKEISE.

awaitable (WZEf5PtE) — (T AYE await SEE X Py . ©r A2 —Wcoroutine () |
HE A __await__ () method ¥, %E5%(E PEP 492,

BDFL Benevolent Dictator For Life (#E{"25M 3% ), X4 Guido van Rossum, Python 183 .

binary file (_iERIER) —EAEER BN R Abytes-like objects (BN TCHER P ) 1) file object (REZEME).
TIHERIAREP T DA R (rb ., 'wb' B 'rb+') BIERAEZE. sys.stdin.buffer,
sys.stdout.buffer, PAJ io.BytesIO fl gzip.GzipFile B,
i s(Bliext file (XFRER), Ea—MAEERIRE A st YIHRREREYE.

borrowed reference (f%J]ZM4) £ Python [ C API 1, f& 5| H2H5—Fhxtgal B, %4 mft
HHAFEAZEI . WERXRPE BN B — 2588 B, SR e ] AR ERRTR
W) B 5 —strong reference AR E .
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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
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¥tborrowed reference WENY Py_INCREF () DA E JH# (in-place) ##(FI[Elstrong reference 24 Bk 1L
¥, BRARZYE R RETE I R K A 2 IR i B(E). Py_NewRef () Rz AT IR EESr— 8B

H)strong reference.

bytes-like object (JEfLjCZHH M) —1f 5738 bufferobjects H EEEINE H C-contiguous B R IIYI: . B
AW bytes., bytearray fil array.array ¥, PARHZLE BB memoryview Y. $H
AL TCALER P A ] A S P e ) R A T S R R R AR . AT R AR A
socket (i) #Eik,

AU AT R R PR . (EIRA SR @k Se A RRE) [T sl & e A R A 1 L
PSR G (E W ) Y4 bytearray, PAK bytearray [} memoryview, JHAlff 555 28 ik
il R A TEA AT Y (TMERER A TR ) s S dE bytes, PAM bytes
YA memoryview,

bytecode (fjC4Hf%) Python [ IAHE € 1k 4 22 1M 7 JTCALES , & J2 Python #£37E CPython H 3% &% v i (E)
R R ACALTE L e e AR .pyca‘@%%qﬂ DA — R4 T ] — (A S A s b (]
PAAS ﬁﬁﬁﬁﬁ%i?ﬁﬁﬁ%lumﬁﬂﬁ%) AR [P EE S (intermediate language) | {5([E) i@ T7E—
i viriual machine ([EMERES) L, szEeARs i T BLAE L C AL 3 B A M55 (machine code).
BEHENE, ujlzzﬂﬁ%fi iy I e AN [ ) Python [EJHEA% S8 2 REVERY, A REFEA A AR 1
Python 7 [ R IR 2

(L TCALAS R 212 AT DATE dis BEAHAYERA SO 4 3] o

callable (W[WFIIBITE) —{f callable 5277 DABEVE I, VIR TTRELA K UL A4 — 31 (3
Hargument):

’ callable (argumentl, argument2, ...)

—Aill function BLILIEA fRimethod /2 callable, —BA EHAE __call_ () F¥EM class 22 Bl 21

callable,
callback ([I")  {EE)S | Bohl R ) — B F22 (subroutine) pRxC, & oA AR A L A R [H] B A7

cass (JHE]) — 0 58 7 & E BB . Class B9 7€ 3218 % & 2 & method )€, &L
method 7] PATE class B BB FHEFTHEAE

class variable (RHES80) —fH7E class 38, FLMERZ L RETE class R (LRI ZTE class L)
BiAE T S

coercion ([ENHIERL)  AE30 K Wi A A [ 2405 | g s vE AR b, R B o R S — A ER
k&= (F) (implicit conversion) #F¢. G40, int (3.15) @ FEHEFIE#S 3, HFE 3+4.5 1,
BT HOR A FRE (— int, —{# float), T W5 | B BLE g EIE R BB 2 % 4 6
I, FHRIHLEE1%E TypeError. QUREGEIHIER, Eﬂﬁﬁ)ﬁﬁﬂd%‘l%@l B, e ZA
%Elm; BT IE#IAE (normalize) [EVFH [ AR, BIAN, %A £loat (3)+4.5 MiAREHE 3+4.5.

complex number ([E1%) — A3 HH AR SR, Eﬁt}@?ﬁ%&?%ﬁ@%ﬁ%ﬂ?~ﬁl§‘%ﬁ%ﬂ~

ARz A F#u2EEEa (-1 frrR) e, REEFEER Rl i, £T

e (E] 5. Python [EV 1 HEIMY 1%, ERMEE MR RIS [ERa gz

B 3 PewES, BN 3+17 . EEH math BUAE THASEO0 N RES, #50H cnath B4,

i%g§m~ﬁ%ﬁﬁ?ﬁﬁ‘é’“%@%mﬁ IARAREE 2R E M TR, IRERT-RERE 2 VR nl A%
Hb 2 A

context manager (T§BEEPRAS) —fH ol DA with BRIA B AT BB Y 08, T2 %M E %
__enter_ () Ffl__exit__ () method 3. 35 2[E PEP 343,

context variable ({%Biss) W8, HAEW AR LN XAy S ImA A . 880 AT 4% I
fi#i 71 (Thread-Local Storage), fEH:", —{fs¥ER AT T B R A A EMME. SR, B
TEE e, @ﬁﬁ%ﬂlﬂ_fﬁé'@ﬁz{@rif*, Wﬁf*ﬁ”%ﬁlﬂ’]i%ﬂh_7 ETIﬁB’JHIEHbHﬁ%

concurrent asynchronous tas 5 BB #H2([F] contextvars.,
t asynch task) 1, EREEUIRERBE. 521 text

contiguous (BHAN) UNF—H4EH W 2 C-contiguous & Fortran contiguous, R’ € fE) g1 [E) 28
#H1 . FE4fE (zero-dimensional) [ 4% 18 [ 4R/ C A Fortran contiguous ., 7F—#i: (one-dimensional) [§%1)
T H W EAE RO RS T A A b HES ), L ZR G NE T R A 2 B AR IE R . 7E 2 419 (multidimensional)
C-contiguous i v, HEp EHE 70k E) 735 4RI H IR, et — M RG b et 28, 7&
Fortran contiguous [#i41 51, 55—{Z 5| 8 bt .
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coroutine ([fift) [fiF2 2 fIFes (subroutine) [y — M EEIRE S TE . Rl 2R A I A ey ] i e A E)
P73 —(ERE B DIR . AR T DATE R 2 AR IR e W Bt AL R . B MAEEIA async
def BRIARB M. i 2[E PEP 492,

coroutine function (WFEif) —MEEEicoroutine (THAE) R . — AR EEDA asyne def
A oes, EfEErfd await. async for Ml async with BT . 15 4R#T H PEP
492 5| A,

CPython Python 23 3E & MITEHEE /E (canonical implementation), #%$fi{E python.org |-, [CPython] &
TEATFEAE L ZERF T AT, DA IC B R B B B F W ELAE, 191401 Jython 5§ IronPython,

decorator (BffigN) —MER, B EES MR, BHETGHH ewrapper 5, PEME—ER
54 (function transformation), ZEAfELIHH A& classmethod () fl staticmethod (),

Fetiian ik FUZRRRRE . DA W ek o FRAERR SR 2 SR

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

@staticmethod
def f (arqg):

Class WLAFAERH A MMES, (EAEIREIIARE . BREEMZ N ELEE, w2 ERUEFM class
SE SIS

descriptor (#iiB%) (EATEFRT _get (). _set () B __delete () method F¥{f. H—
1 class B VL2 — AR, R R TE S B A R R 5t . %, M ab KREUE.
e B EISR B B RS, & 7E a (1) class FIUR AR A RRE) b (4 1F, (HANE b 2R, 1
HHE HE R A2 method €y . SRS FLARE A FLAE Python fYRASE, HWEITME#£LT)
BEny T, SHThAEmEIEE . method. J&VE (property). class method. [EJfE method, DA 3% super
class (SCHIE]) 192 M.

B M A 2% method B 2 &I, w52 (E] descriptors B A #H (I 5 H «

dictionary (‘y2Mlt) 1 B W [%1) (associative array), (T2 0 S8 € g i 21 (H . 58 o] AR AT A5
__hash__ () #1__eq__ () method [}J¥{4:. FE Perl gt FREIZEE] (hash).

dictionary comprehension (‘pUi&syisy) BB VA, AR @ T ER YR 2 seR
T, EH AR FHME 1, results = {n: n ** 2 for n in range (10)} &
A — (i, B T n MEE n »* 2, 72([E comprehensions.,

dictionary view (F2MLE#l) 7 dict.keys (). dict.values () M dict.items () [E{EHY 0
B8l MR at T R I EH B AR, B RN I SR, R € S s s s
B, A REH I AR E) e ey list (HR%1)), ZHH 1ist (dictview) . FHZ[E dict-views.

docstring (I Hy)  —fH¥E class. R EBAL P, VRIS — MG BN FE SR, R EEEN
WATHRE G 2, (e G asial, EWO AT class. pRaRERALNY _ doc_ EIEH. H
JAEIRA -8R ] DA (E)4 (introspection) ZE[EVEF ,  [R It & Je 94 A ETRH SCHA-A7 RO HE L B

duck-typing (M5 7MIE]) —ERAEAXRFEM, EAEHEBEE EY O BERE S © 2w HA EikE
AT B Z (42, method Bk J& 4 € B AL gl Pl sl . (TR e Bl Ak g — WG 1 if
HuEskg—EE 1, KEE—E2—EET1. ) HEEREA RS ERE, HoRami
WG EE 2 TE R X (polymorphic substitution) AT 885 . W6 T ZUEZRA A type () 2K
isinstance () HEATHEIE. ((HEHE, WFREIN AR 6 248 K 38 (E] (abstract base class) A
Fe.) R, Bl GEM hasattr () JE, SU2EAFP BT .

EAFP Easier to ask for forgiveness than permission. (55 >R B LFERF AL ) B LAY Python 4§
JEHS e B R SR B R A, (B % A S A R R P 50 41 o 38 R (B Lt s
HEF O RIFAET LW try fl except PR, B L2 HMEET (Fln C) & WALBYL &%
e T ¥ 1

expression (FEFIX) B DAREREAGERR(ERFEE . EA)EE, —MER Gt . 48, BT
B, Al pR Py S B OT R B A, TS LT RE R . B2 HARE AR
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52, [AEFTA ) Python 555 MG H G ER X . BANE —Lstatement (BEAR) ANEERLH VL,
BN while. BR{H (assignment) #3 2 BA, WA A,

extension module (#EFEEi4) MDA C 5 C++ S B (WAL, ‘B A Python 1) C API ACEEAZ. 0 K (i H &
AT HE) .

f-string (f2p) DA £ 8 'Fr [ERIB0 PR SO EBREE [f 78], R 78 SO 4
2. ([ PEP 498,

file object (REWik) — 0 38 i J] 3% 3% B 7% 22 & iy (file-oriented) API (1] read () B{ write () %
method) HCHEEAE G G 1F. IRIERSEW o i X, & BEE 0 58 2 B R 22k
& HAWBAL ) A7 SRR (FIanERMES A / i . SOt BEI 4 W, socket (i) . B[
(pipe) %) MYFFHL. HERWHBRREI 2848 £ 41 (file-like object) B % 37 (stream).
HIE L, A=MAERY M R =& 5048 5% B =& A48 ST % . BEMINAHAE o
W E SR . BRI 52 open () M.

file-like object (KIKERWINE) file object (FEZEWIF) WIFFET .

filesystem encoding and error handler (K§Z & MUSFEESOEPIFX)  Python JIT i I it — i &5 i 1 45
IR, SRS BEE R FIIALICAL, DAL Unicode i 23 R %t

T % R S A A ZE PR B RE TR A FIr g /it 128 BN TeA . WA R R S AN v E R L bR es, HI
API {0 &5|%f UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () I A HAEL
A 8 2R 00 A A R £k B P R 2

filesystem encoding and error handler (¥ 25 & &% % 1% Tl 88 52 g ¥ 08 =) &5 /£ Python [F) &) I 1h
PyConfig_Read () PRI KRALE: #&[F filesystem_encoding, DA PyConfig [ E
filesystem_errors,

#t % (Ellocale encoding (@IS 4HE) .
finder (SHBi%) —MWYE, & EREIELEY import (A F K loader (WALE) .

¢ Python 3.3 §1&, A WTEHAIA SRS 1 UIAAE F 48 22 (meta path finder) € §i[f] sys .meta_path,
Wis4 1878 B F 4 2 (path entry finder) € {fiff] sys.path_hooks.,

%2 [F] PEP 302, PEP 420 1 PEP 451 DL T Z 401 .
floor division (1) FHUEEERTE) 1) N AR & 5 B B BUW BB R L. 1) U BRE R E R T2

/). Bm, AR 1L /7 4 WEHEASRE 2, H float (JRERED) ERIEIIRIMER 2,75 RE. @
HE, (-11) // 4pEERRE -3, HER -2.75 #ié T EEA4E 5. #H2([E PEP 238,

function (P:X) —HEABRKBIAX, EREEEMEE EE L, SR AgEIES MK LM &, &
Se | oAl (A eR A BRI AT . s 2 Eparameter (Z280) . method (J735), PAM function &
i .

function annotation (pRsXEIRE)  pE 2 88k B EAE ) — W annotation ([EIFE) .

ek BE R R 2 [ElR o g, e AT @S2 W int 5180, ElgH @ int [
H{E:

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

bR U EREAYREVATE function FEEiA REANERE .
i 2 Evariable annotation fl PEP 484, %A HINGEMHTA. BRERRAEEEIE, B2

annotations-howto,

_ future__ future Az from _ future_ import <feature>, €45/~ &niEae{di AP LLAE Python
KB BEA UAS A BV ) REE Bk RE SR, RS pi B4 1M future_ ARAHIFIE T
feature (Fh#%) WIRERIME. it import PARIAH FS A BORAE, AR DAE W— R BT B e (TR 1
WHCHE R RES T, AR EESE (SREs) mETESATEE:

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

garbage collection (hi¥elu) FrCIERECARTERLEE A RE, AFHBERAYERE. Python $AThiIR ML, 2
12 MG (reference counting), DA K — 1 AE[E g I A B 2 HEJG B (reference cycle) ()G EE 735 1]
2% (cyclic garbage collector) 2&5¢ i B [mlUscas o] DA gc #R4H S 9

generator ([EI/E23Y) — & [l Hgeneraror iterator ([EVERSEIRES) K. BHEERSG —MHIEF K EX,
HARZEES T yield #EX, fBEE—RINOME, SLEEN R for FIE, SUZPAnext ()
B, BRI i — R
TE R ARTRE S ARF R —EE g R, (AR, e RnB e SERE. B—H%
FEMEERNERERE, IS B mE, DB S,

generator iterator ([EVEZSEMRES) — MW dgenerator ([F1AERE) R FTESI ML,
B yield iP5 Ry, [ERCANIEMATIRE (G35 s SO M E P iy uy BOAR) . %(E
i)%iﬁ%%[ﬁlfﬁﬂ%%, EERAT Iy B RAT (BB LE AR VR IRy E T B A 1 bR A BT A
[f]) o

generator expression ([F/EZNEHIA) — @G RIEEIRS0ET . ©ERRG MEFNERL, %
i for 74, e s TR, B DA KB 1f A s AER e
()M ok B E A 22

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

generic function (ZIpAR) M 2R XARY R, % G A R g B EE A ) E R . I
Y S0 o] OB 2 0 P WORARR £ 1, @ el E I8 3903 (dispatch algorithm) 2(ETE

a5 2 [Flsingle dispatch (B—3F) #i3ER&H . functools.singledispatch () ffi#ef PEP
443,

generic type ({ZZRIM[E]) —fHREEIDE2 MAk (parameterized) fnype (ZUE); MR —M A4AE, B2
list fil dict. ERMAREER=RER.

52z 2E 4 BE. PEP 483, PEP 484, PEP 585 il t yping 164,
GIL 3#52:(Flglobal interpreter lock (410 H.3258484) .

global interpreter lock (A FLFEATH) CPython B4R Ir (0 WA H], FH DARE PR AR G — R T 45
RESLTT Python [{bytecode ({7 CALMS) . MY (EIGEYERME, 1dict) HEjH
HEGEIf T (concurrent access) (/@ F, BT AT A /b CPython AU EIE . SHEREMH B SRy, &l
B A S MEIZ 3744 (multi-threaded), {HACE 2 Sk b 22 P AR O AR REEIRR AL —GHB
2471 (parallelism)

SRIM, AU Femial, Mm@ EEmse st =0, Mt e A T 4 o () S 5 R 4
(computationally intensive) FfT35HE, R DASEIG GIL. H4h, 7EghfT VO K, GIL 422 Erylifiis: .

R S THERRGIATAE ] AR (A S AR A 8 e L R B S ) A% IR AR
oy, FEFE— ) R E T, ke era rBsk. —BRE, FEaiE Maser e, el
PR ERMERT 2, MR O ) A A A

hash-based pyc (FEEZREY) pye) — G TTALES (bytecode) W 7AR , & FH AREME T AN & 38 ME S AR i 52
IR G MUREH] , ACHE E HoA 3tk . 55 2(E) pyc-invalidation.,

hashable (W[#E[EIRY) WR — WY A — LM, ZEEEEGEY PR WS (BFE M
__hash__ () method) , HFJEHAY ¢ EAHLE (BEHEE—M __eq () method) , HEE
T B, s RER S 2 M T R E, M E A A R A R ENE .

A HEEINE (hashability) f—{EP 1Al JIF: dictionary (F°4i) Y8R set (S£6) RKE, HEELE
T R H TR T AR E M

KZ W) Python A 5 [ (F4R2 Al BEEIRY s Als# i 2sgs (B4 list 5 dictionary) [FEIARNE; WiA
A2 e (5100 tuple (JCAHL) Al frozenset) , WA HEMAICEZ A EENY, ©MA & A 2] 3
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[Elry. AP EH#H B E class E’JEWH B3 S e iy e T (B e () bTFﬁfEffH HERR IRFAR
RAMER (BRAFEMEECHR), meMpEEN 204 3 EMr 1d(

IDLE Python [} Integrated Development and Learning Environment ( #%4 %5 Hil &2 ?é'% ), idle —fHEA
1) AR A LR AR IR BT, BRI Python AYEEMESEATRCA — 2 g A it .

immutable (Anf88¥flk) —FEHEAEEERPI0F. A EY OGS . 58RI wple (JTAL) . BEW
PR N REREC S o AR — (R A P Rt A, SULb R S, — R . B e R e i
[EMERHTy, PHEEZMAE, B0 dictionary (FHL) rl—{HEE.

import path (REAMETE) —MQE (Skesea 8 ) WEIE, MARLEN Bt 2 FE import LA, E¥iparh
based finder (FENSERIT gy ) BN E . 7F import ][, B EFFEEZKE sys.
path, {H¥A & (subpackage) M5, BEWWREZKHLEMM __path_ .

importing (FEA) —ffiffE. —EBIALH ) Python RexURE AT DAZE IS I AR, W5 —MBAL 1) Python

FEAHE A -
importer (FEAZ) —MREESHLBMABMYIE; EWER finder (Fgds) Widloader (BALR) P
.

interactive (7[Bhi¥)) Python A7 —{i F.EI X E s, AE SRR AT LAZE LR (1 50 7 ST B\ PROA A
A, SLEATEMEI HAE R EMmEE R . HEES) python, ANFFEALM5I# (Al GRS (IR
FEHKIY TR E) E%iﬁﬂﬁfﬁ‘ﬁ*ﬁﬁﬁfﬁéﬁiﬁ%ﬂ@é@EIF%‘j(ﬂ‘]???i (Ffwef: help(X))

interpreted (Pi%M%) Python & ff & &G, SRS, ANRiE M T REA L, WEE
fr AL (bytecode) Hifan ATAE. BN E‘ 11“71‘ F] DAEAZHGELT, AT WA T S — R
7R, SREFWATE .. HiE sl o oA Fam b / R, NMRemmi=Esd
EITI5H08 . g2 Einteractive (HEIHY) .

interpreter shutdown (FiFEgsBP) 7 Python EREAVGEKBIPARE, & &t A —(HFRIRRF B, FEHE
L{i’f%ﬁiﬂfﬁﬁ@ﬂﬁmgﬁ B AR AR D 4% T B S (B 4 M . B B 2 RIP Y3 3R eDle %5 (garbage
collector), & REEIMBEEME % A @R =0 (destructor) 58 552 A 1) [ 1 (weakref callback), [FI3
ﬁ,ﬂéqjﬂ’ﬁazﬁﬁ% AE B P B Bl A TR RE RS B B A RE B4, TE) S e 6l e AN A 1
T CF R 2 bR 2 AR A Bl 2 e i )

EEG P E2ER, & __main_ BUHBEPOEFTHEIA T AHATIE

iterable (WIECHIPE)  —MEREIE— Y[l — AP B P o TR P A 155 B A 1 51 24 )
(1842 1ist. str Ml tuple) AIFLARFEHIAIE], 22 dict . 48 £ 41+, U\ZU T E FR A class
Y, HEIRL class 5 _ iter_ () method BY 2 B {ESequence (J¥4) #EEZM _ _getitem__ ()
method, #%#){45k2 AT EIR P14

AERY R R for AR 2 HMFEZE—MFHIH)Y (zip O« map () ...). BT EIAY
PAEE S MR A EE KR iter () B, e R E—HER L. lﬂ:.ﬁ%ﬁ@ﬂﬂﬁ"ﬁlﬁ
—#H{EIEA T (one pass) JES . (M FHEICARRE, WHEA—EZIPN iter () B HITERERZY
fF. for BUAX G HBHIEIRESESF, Baar— YR AR a2 528, H R 0 4
HZEUEs . BigzElierator (EURES). sequence (JEH) Flgenerator ([E)E#E),

iterator ([EMCZY) —MWFERERRNYE. EEHPEEREEN __next_ () method (2T EIE
KN next () ) ERFREERNR P AISIEE - & AT R, 154 stopIteration
Bilsh. sEiE, ZEMCZIYEC AT, M3 HE _ next_ () method [if—2 Ny, #F €
KRG % stopIteration, [EIRERNZEA M __iter_ () method, & mHEMCEMIFAE,
BT PARE M E R 2 B 2 v [EM 4 HTU\ﬁHﬁAkﬁﬁpﬂﬂ,ﬁ\ﬂﬁﬁﬁ%{ﬁlﬁlﬁ‘ﬁ%/ﬁo — 1t BF B 151
Ah, B ZmE (multiple iteration passes) [JFEZUHE. —HAAMYIF (B2 1ist) FER RS
BEEL iter () KNEFE for [EIE P TRE, #8EEE —MammER. fHERZEER
il (%J&lﬁ) e, Sl — B EC i HE e . e SR ER s, LA
ARG — 1 = MQ%

£ typeiter 3R] AFR 2 B £ E.
CPython F{:4ffii: CPython [FIAZIGH I —bas @igdr [ERIMAER __iter O EHEH
5E o

key function (X)) § KX ()7 B3 (collation function) /& W] BFEAY (callable) KX, & € [l H—

18 F A HERF (sorting) B %€ [ (ordering) [{H. B4, locale.strxfrm () Bl FARIEIAE i 7 fif [ ok
e HEF I B HE 8
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Python HiyiF 2 T A, #8He3Z DAGE ek A il T 2 e B4 8 7 X e B E4E min () L max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest ()
Fl itertools.groupby ().

H YA DA, R RS, Bl4N, str.lower () method ] PAVEEIAS 43 K/INES HEFF Y 88 oFi
Ko B, — AR WA lambda R PEE, Hla0 lambda r: (r[0], r[2]). 54b,
operator BAHFRAL T = 188 bR = BERE R X (constructor): attrgetter (). itemgetter ()
methodcaller (). BERMUNA]EE ST Al AR pR B, w2 E T HET .

keyword argument ([t o18) #H2Eargument (5135).

lambda [ B -—expression (GEE ) FraHL B —H B 4 fTEIE R, (inline function), 5% oK =X HE T N ISR A
#£57 lambda FHFCHEEYES2 lambda [parameters]: expression

LBYL Look before you leap. (= JHMI{217.) M i % @ /e MEA TP s gl 1, W RE R e M
F. EHEMEEAFP Jrx0E R, HENRFARGATZE 1 f BUAXIAFE.

2T aEEES T, LBYL a7 [ =B Al [#%47] Z 51 A T #EWE: (race condition) i
JaBE . FIINPA T AESCHE if key in mapping: return mappinglkey], WA —{E# 7457
W2 ARMEAEE IR Z W, 1€ mapping HRERR T key, HIEZARAAGRE € %L l_ﬁl [ W] DA 85 (lock)
o ] EAFP & fi =X fRlE

locale encoding ([sJ%&4fl) #E Unix |, & /2 LC_CTYPE [B 3% E W 4 5. = A locale.
setlocale(locale.LC_CTYPE, new_locale) KiiE.

1r Windows |, B2 ANSIfUAEE (code page, fllll cpl252),
locale.getpreferredencoding (False) A DA AREUAE: 5 3k 4 Al .

Python fifi Jf] filesystem encoding and error handler (F%¢ 22 4% AL 5= K =) 7 Unicode fi %44
RN TCAHAR 222 2 K T ()

list (#351) —f{H Python [ElEisequence (J751). [EREEMIA T2 list, B HECERUDHANRE = P —1
(51 (array) TN — B84 51 (linked list), HEFFBOTEM Hj“ 2 O(1).

list comprehension (H3FI&EAESY) 7 AR B 311 - 9] Fh i B sl oo &=, (B 4% SR DA —1

list [EEL A B vk, result = ['{:#04x}'.format (x) for x in range (256) if x %

== 0] GBI list, HAas 05 255 @EE, Fra@es /S0 8 (0x.). if 74
SEEEEEERY . AR E, M range (256) PITA TR G IERL.

loader (EAZ) —MHAEEHAMANYIE. B0 ER—HAE 1oad module () ) method (J5).
WASE T LW finder (FA8E) . W2 A 7#H2E PEP 302, EEJ};T/\abvtmctbave class (% HE
JEHEE]), #%2[F importlib.abce.Loader,

magic method (BEHT 1))  special method (FEp5kI5E) B—E3FEER R .

mapping (¥HW) —FEERY M, B XIREEEN AR, HAEE/E abstract base classes (15 &K
[F]) #, Mapping 8{ MutableMapping fif & & 1) method. #iffJ$% dict., collections.
defaultdict. collections.OrderedDict il collections.Counter,

meta path finder (713%1 ﬁiﬁ ) —FELKHEE sys.meta_path i [B{EP finder (F458%). JTLEEKE S
AR ELpA 42 58 B 34 %% (path entry finder) FHE{EZAE

A A TC RS AR %*ﬁ%ﬁﬁ{/ﬁé’ﬂ method, FE2[F] importlib.abc.MetaPathFinder.,

metaclass (JCJE]) —7& class [ class, Class EZ5BFe &7 —1{f class 4%, —1f class dictionary (¢
B, AJ—1H base class (£JEHHE]) 9513 . Metaclass £ 3545 3238 =15 |4, [FId73% class. KEZ#L
E’J%#Fli%; R RE S et — A B /. Python AYRE JEAE A fEEIE ST H 5T metaclass.
FE I B R AT ZUTH, (HRHETERF, metaclass 7] ARALEIR HAFERMRE 2. E1M
E%E }3’\‘;;.)% PEFFE. st c etk BE . BRI (singleton), PAKFFZ

H T 7

T £ %A DAFE metaclasses Z5 i 1R F) .

method (J5jik) —{BI7E class A BEV4: 5w 3610 i3 . W14 method FEEVH class 5l — M8 B PE g ey, HI
EA R B S S — W argument (5190 (M5 BEBHHMEE se1f). 552 E funcrion
(BR=) Finested scope (EMRAE FHIEL) -
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method resolution order (JAfENTIDY)  J7iEMRATIE) T RAEAT I A P AE, base class (F:IEHT
[E]) BTy, BIRSS 2.3 24, Python LRI 6 IR EEME, 552 Python 2.3 il
I7 SRR o

module (Bill) —f##5{F Python R A 4% B (organizational unit) Fy#) 4. HEAHA — 1 Gy 4 25 A,
B GEER Python ¥y, BALERE Himporting (A, YA S Python.
58 Fpackage (£45).

module spec (B#IBIRE) A= H, B HREAMSLN import FHEH & . /& importlib.
machinery.ModuleSpec [—1{HE M.

MRO 352 [Elmethod resolution order (J5 ARMTIEIF ) o

mutable)(ﬁj‘ﬁ%ﬁ:) AR A B ME, (EAERFE MY 1d O o 32 Eimmuable (A5
)

named tuple (Fif#7C41) #7ak [named tuple (Fff447CH) | 2451 tuple RIILATREIEY class, HE M
A 5] (indexable) TLF L AT AN 4% B HEAAFI . i SEZETE class 0 H] DA HABAYRF -

A UE)# A ([ESE named tuple, U35 time.localtime () fil os.stat () AMEFE. B—FHT

B sys.float_info:

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

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

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

True

45 %% named tuple SZEIZEAE] (1 E6). 50%, —1# named tuple 457 DA —fi IE R class & 362K
sy, HEL% class 2K H tuple, HEFR T MIAMAL (named field) RIT] . 8% class A] AT T
4ier AT DAE H T kR =X (factory function) collections .namedtuple () AL, BFH it
T —LLEESME) method, 15 4% method W] BB 2 7E T i [EJ2 1) named tuple H1, EEFKE

namespace (M%)  SEPIEAARHY . G4 2 PA dictionary (ML) BEE/E. AR, 4
) KR g 25, TEY R (76 method ) g SR A& 25 . 4% 25 FTE fr By 1k v 44
g, AT, B, Kl builtins.open fll os.open () @i T M1 4 25 [ AR
IR i 4 2 TS E A w20 IR A A A B — M R X, 2R o vl s e M T b . 1
4, B4 random.seed () B{ itertools.islice () BifEHIE R, B2 ENEH random
Ml itertools BIAHAEEAE.

namespace package (@ #2%M4EfF) —fH PEP 420 package (£14F), EHAEMELETE {4 (subpackage) [
—{AA . s HEM A REEA ERRRE, W HABAREE MR G RR —Wregular package (IE
HEM), AEeMDEs __init_ .py SRR,

FtizElmodule (F4) .

nested scope (HUIRTEII) REIEIZ: B AN 5% (enclosing definition) A S BT RE Iy . S0I2RIE], —1ip
K MARAE S — MR e s, WEERE2 Mg M. @i, EHREET, &
RATE RIS PP 2 T S P o [t S A BT A (R A Pl U R A TRV, 4
Ik U TE A 4 a5 U BT A . nonlocal AFFESNEMEMIEHEITE A

new-style class (Wi AKIE) — M4, ©RIGHAEIA K class Y 04FFT 6 Y class . 7851
Python fitA<rr, HAG B class 74 GEff ] Python B, ZHkITIEE, B2 __slots__ . ks
(descriptor). J& 'k (property). __getattribute_ (). class method (¥H[EI}3%) Fil static method ([E]

eII5) -
object (¥ufk) FAMAE (EMEs(E) MpiERMATE (method) BAEMTERL. EWRAEInew-style class
(B E)) A4 base class. (FEIRAHED) .

package (££fF) —Fh ol & T H g0 )5 M AL & T 19 Python module. MFiAR B, Wa2HEAF
__path__ J&EERY Python 5.

Yt 2(Eregular package (TFHEAE) Flnamespace package (%53 MEM:) .
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parameter (%) Frfunction (PRZ) B method EZEH I —{F v 44 B % (named entity), B F5PH% K=\ HE
EE 20— argument (513%), sy R 2G| 8. A A LEAR T 2 8

o positional-or-keyword (VBB BHEET) 5] A48 45 5 iR VR R 48 5 5| Spl R
8. BRSEWITESHAL, BWPA TR foo 1 bar:

’def func (foo, bar=None): ... ‘

« positional-only (PEFRAIEL) : H5I]—8 HAEH IO ERpR (A 5 | . TEpR=UE S 2 3R
W/ FI0, W ATERZ P OCHT A E SR A E 28, BIUILAR Y posonlyl FI posonly2 :

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

o keyword-only (FERREASHET): 50— L AEARRSEZ iR b5 | 8. 7Em e 2 &,
£ Zr — BT B BB 51 B 2 B (var-positional parameter) B2 B4l * 9T, SR AEHABR H &
HRIEREBET 28, FIILTH kw_onlyl F1 kw_only2:

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

« var-positional ({EREHEAIE) : 89 —HRELMER AR L i E5 3 (TEC B2 2
EZHUEMIOIET | M2 AN . BRSO ERE 2 WA E L~ AGERR, Bl

args:

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

o var-keyword ({EREBUEBIGT ) feH ORI B EE BET S 8 (FFC 82
E@gfﬂ%ﬁﬁ%?%lﬁi{z&b)o BHZHEEEREHLSEAREE N~ e, Bilan b
B kwargs .

ST PAFE IS | B R E A B TR, AT DAE)— S8 1) 5 | S o TR
bt 2 BN B £ Wargument (5180 H. # R EF RG] M2 B 2E. inspect.
Parameter class. function Z i, DAK PEP 362,

path entry (PEFS3EH ) FEimport path (BEABAR) HH—EALE, Wipath based finder (FEABEAR R A%
) G2 E AR import [YARAH .

path entry finder (PEFSIHH =-5%S) #¢ sys.path_hooks F Ay — 1 0] B 0 4 {4 (callable) (7 R —
i path entry hook) Jf [ {HLf—FE finder , "BEHNIE AR PA—Epath entryiE (V540 .
BT IR AR TH H A Y EAE ) method, 352 ([F) importlib.abe.PathEntryFinder,

path entry hook (J%f%IHH(E]) 7£ sys.path_hook 53— Al RERY 414 (callable), #5158 Q]
TE—{BFE Bpath entry " FIAEA , HI & Bl E-— @ parh entry finder (FSIEH AR o

path based finder (FLREEFEMITGZY) THRRAYUIEIE S48 2 (meta path finder) Z—, B &r{E—{#import
path 1 FL .

path-like object (M fEHITE) —(HFEREEARAKBKEHYM. FREY T DR —HF R str
i bytes P, i@ —MEIE os.PathLike WHEMYIIF. HERIFIY os. fspath () Kz, —1H
%18 os.PathLike W E MY ABEIE(EIE str 5 bytes R AFIKLL; 1M os. fsdecode ()
I os.fsencode () HIAMET] AT str J bytes B&EHE. 1 PEP 519 ] A,

PEP Python Enhancement Proposal (Python 3¥4[E14222), PEP & —3aksHEIR 0, B #EE] Python #HEEE
AR, sE AR Python i —{f Fr DI RE sk s D REMOAL P I FR % . PEP JER% B (IL i 10 B T &
DA B D) RE G TE 1 S5
PEP W7EAE H Y, 22 E B ThRE R 5. AL R o BRI 0 B R i = e, AREAA
Python % HERERYFOE, 5 el Ay M Hl . PEP A/ B e st B sk Fre B 5
B

#H2([F PEP 1,

portion (34y) 7EM —HEH—AMEE (WATREREFAE— M zip ), BEEREE —MHS
{2 (namespace package) A4 FTE Rk, 1I[A PEP 420 J#)5E 5.

K

]
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positional argument (¥ 5[5 #FH2Eargument (5]4%).,

provisional APT ('¥if7 API) 17 API j245, FEAE k= )sif ) 2 A 2Pk (backwards compatibility) £ 5
OB HERR Y APL. BESR AT, HEEMREUREE N, B EER A ER T,
EARAZ OB N BREELE, W ieg BB mEAHAN ST (LR aEERE N m). S
s EN s[4 —— G API %EZ,%P@)\ZFJTJ%%%H‘Jﬁiﬁﬂiﬂﬁﬁ%ﬁ%@%, BMA e,

RIS AT APL, [8)48 A A2 A0 88 0t it ) [ t8 MR )y 38 ) — 30 ML A ol 8 B A 1 1
5% G T T REFR H — MW I AR 2R O AR E T £
T 8 200 R el A A R = B B IR T AN i A, T S R A (R 1 I T 25 B A R B R Bk
i 2[F PEP 411 T 8 2 404
provisional package (¥[f7E4t) #E&Eprovisional API (4T API).

Python 3000 Python 3.x R ¥ A ERE (RACARTAITER), BREE 3 A m 2 e EE AR, ) ol
PAKEESE) [Py3k].

Pythonic (Python JaU%IY)) —fEAEVES—BAEAS, M T Python 555 &l RIE MIRE, WA M
P HAWFE S RIS AR E A ERE . Bil4n, Python Hig Rpg—MHEME MY, 2 —M for B
W, ST ER Y T A e R AT ERE . Fr2 iSRRG SRS, FTAANAE
Python [¥) A5 IRe & it i — R B m e AR A5

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

HIBZN, DA IERERER . BAA Python JEl# :

for piece in food:
print (piece)

qualified name (K@ #fE) —0 [Zo AR, BHEURKE — AL S E0E I 3] 24l b E =1
class. pRzUEE method [ [H4E 1, @ PEP 3155 @SR, BHNEE KU class 5, FRE 4 7
SH ) {444 R AR ] -

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

>>> C._ qualname_

IC’

>>> C.D.__ _gualname_
'C.D'

>>> C.D.meth. gualname
'C.D.meth'

wR G AR, 7 ATRE & & (fully qualified name) 23R WA 1) S L BE A IR AR, AUHEATAn]
WA, Bl email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email.mime.text'

reference count (ZWGIE) Bt YIS BRE. &0 S BEHECT %R 2R, B auiiE
FRFCE (deallocated). 2 M 5140 3 7E Python F2:0AE R & A E|, (H'E EHRCPython BAE ) —1F B 8
JCE. sys ﬁ%ﬁﬁ%ﬁT*@ getrefcount () BRI, &7 RHHEH AT DARTIY 5% R =X 20 (] 81— e
Y 2 BT B

regular package (WEBIEANE) — S package (B4F), Hla—MEE _init_ .py BEWHE.
2 Flnamespace package (4453 &) o

23
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__slots__ 1 class [FIFBIY—H B, ER M EEE S OB N2, DAIERECH) dictionary (L)
ARETETCIERE . MEARZ SR, (HEA R AR AT, Al PR B AR — R e PR B
(memory-critical) Fr 8 I R =X H FEAE i B 91 ) 5 LA D

sequence (JE¥l) —fiiterable (WEMRHILE), ‘E%E# _ getitem () special method (455K 75¥%), i
B RG I AR FRCEM TR, [EER T M __len_ () method ZR[E{H%FFF (. —Lk
Fl )y BFHFE 1ist. str, tuple flbytes, FHER, MR dict BWHHE _ getitem ()
Ml __len_ (), {HEWAEIE M (mapping) AL, HEHAHR 26 AL & 1 immutable
o, AR

4 B M) (abstract base class) collections.abc. Sequence FEF% | — 5 I E & A6,
AMERF _ getitem () Ml __len_ (), BT count (). index (). __contains__ ()
Ml __reversed_ (). EfEMIERNMEEE], AIPAMH register () i,

set comprehension (EALAIER) —FEZHW I E, FACE B — 8w [EC 4 44 Hh i) 42 30 5 4 e
=, [EH e P45 5 DL—1# set [0]f#, results = {c for ¢ in 'abracadabra' if c not
in 'abc'} GEAE—MFHE set: {'r', 'd'}. 7H2[E comprehensions.

single dispatch (¥.—3H)¥) generic function (ZHIK) TR, FE, BEASRSE AN
—5 [y e,

slice (VJ)y) — @Y1, & WS — Bsequence (J¥5)) WH—a0. @ —BY RN TR
i R 4T 5% (subscript notation) [1, #7 4% 20 #5, HIAESF 2 M6 HE %, #w
variable_name[1:3:5]. FEFE9E () FF880ERT, &6 slice Wit

special method (¥§¥kJjik) —FEE W Python HEJIFFIYfY method, I3 AE R (FI AT SRS, filan
Ty &8 method 144 AR5 & e B VA 45 2 4G Wi FIR[E].  Special method ¥E specialnames H14 34
IR .

statement (BfiAR) BEAXZE - (HEH (suite, AL [RIE]) PAY—F4. BRI —
ffexpression (FEFARX), B REAHBET (0 1f. while B{ for) MEMEEMHL —.

strong reference ([FJ5I§) 7 Python [ C API v, 57| FLZH8 A REA 51 MRS BT A X251 H .
QS Py _INCREF () RAKHGRT| AT LM ER5 ] H i nl@id py_DECREF () %
REE
Py_NewRef () MzUA ALY FMES K. W%, EREESRWERZ A, BHEE
#[E)2 M 0] py_DECREF () #i3X, DABEGENR 2.

St Eborrowed reference (fEH2M1).

text encoding (3L #if5) Python H A2 EE 22— Unicode #5 2} (code point) {74 (HEEALE U+0000 --
U+10FFFF 2 [H]). #EREFo AR —MEE, EUE I SLE— 5 e P .

A8 TR S B JCALF 5, R [4mfis) , 148 7 o AL 51 B i or % 7 H B AR ) T A
(decoding) |,

A Z AR ST AL SR (codecs), EMBEAIREE [ 3745 1.

text file (SC7kER) —MHRREFIIR A str YW —Mfile objecr (REREYM) o HH, LFHEE
B b R AR EUA T4 B [ 1 & R (byte-oriented datastream) [F)€7 [ 8 i Flirext encoding (SCF 4ifl) .
SCERRMBIFA: DACFER ('rr 5 'w') BIEMRES. sys.stdin, sys.stdout PLJ
io.StringIO WEH.

Syt 2 Elbinary file (“HERIESR), ©R—WAEERIRAIE AL T4 B4t (bytes-like object) IR
EWE.

triple-quoted string (= 519§El5H) i =558 ( ) SUHE15E O MIEEREA M —MFR. MEREr
BEEFH R HEER 557 Lo sh e, ERERFFZIEE, e A . eMsiee
PATE - Hp 14 5 R BE(E) (unescaped) fr) B SERIEE 5] 5%, 1l H& AT {8 1 i# 4 5 IC (continuation
character) AT DABS AT, S (13 € 17E A 53 [E] AR A T

type (M(E])) —{# Python ¥ WA EIE € T e EEE WY SHEY A —MEE. —mY
FRETRT AR ER __class__ BHARAFE, #iPA type (ob3) HMR.

type alias (REIE#) —EREMFEZER, Z8H2EEE 4@ RERF (dentifier) 27,
HEFEZ SR 2 R (ype hint) A H . B4
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def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

FIPARGERG, BRAT AT

Color = tuple[int, int, int]

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

w20 typing fl PEP 484, A I RERHIIA .

type hint (BERR)  —Hannowarion (ERE), EHgE —MEE. —{H class B2 — K112 Hak ]
HH{ERTEIZE.

R SRR, A28 Python [EHAY, (HEMB(EREAE M THMRAE A, [EfER D) IDE
St FE R #E 4 (completion) FIEAE (refactoring).

4 3 5 . class JB MR ORI R 20 O & I s ) B E R R, AR A A A typing.
get_type_hints () RIEHL.

2L typing #l PEP 484, I RERHHIA .

universal newlines (iJHEf7'700) — R SCF (text stream) F 53K, @44 AR i 19 15 [ElR EE)
—ATIIEE R Unix 72 F ' \n'. Windows 1] '\r\n" FI# Macintosh 1] '\r'. 3H2[E
PEP 278 fil PEP 3116, DAKJHA bytes.splitlines () WP

variable annotation (Z28{(EIF%) (& 8EL class JB i annotation ([FIF2).
(EVRE 5 k. class JB PRI, MR EIEMENY -

class C:
field: 'annotation'

SEREE T AR L ERRT (ype hin): B0, EESEEY GG int CBE) H:

count: int = 0

5 B (EVRE () REVAAE annassign T 6 2F 4 14 Al RE .

st [Flfunction annotation (FKILEIRE). PEP 484 1 PEP 526, 4 ILIheEHIA . BN EREN L
B, 7 2[E annotations-howto.

virtual environment ([EERES) — W /ER Bk (cooperatively isolated) [ ¥ILf TS, fiEid# Python [ {di /]
FH A R RE UG DAL SE RN TH4) Python BEEIE (4, RIS € 38 i) —fH & 4% 134T A9 HiAth Python JfE I 72
KT EEATE.

%) venv,

virtual machine ([EIEERERS) — 8 5¢ 4 b CHE 7 2 619 BB (computer). Python (¥ [E) e 4% & & #147
Hibytecode ({TCALTG) Awee sk i AL,

Zen of Python (Python Z[E]) Python st HISEPTEL 51 %, HIEIA A B R SEAR AL ILRh = - sl
KA A EE) X RATICRIMA [import this] AHREIE,

25
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APPENDIX B

BARELEFIRA S 14

i SEEI] SO 7 Sphinx  (—fE (E) Python [EIW SCIFFTERES O SCIFEERS ) 6T reStructured Text 45
TR R AR R i

Uil Python B 5, i B 1155 1 T EIH SCAFBLE AR BB BT TR, AR ERIHR R, 7 57
reporting-bugs F{IfT, [EVEAH B, FAM A BGaHi B EE A

ECIE
« Fred L. Drake, Jr., 5l Python SC{4 T HALM A& DA — I A Ve
o A¥E reStructuredText F1 Docutils T.E.4H [ Docutils B2 ;
o Fredrik Lundh ¢4, Sphinx #2ftBf¥) Alternative Python Reference wf3#| IS LT £ .

B.1 Python {895 Bk 1

#r 2 NF#R G [E] Python i3 M3E T . Python 422 p% 2 )5 Al Python [FIR S E ki . Python B S (EIR R 4G
TAT M ERE R, # 7 Misc/ACKS .

TEFAE] Python A7 14458 g B Bk A 35 3 3 (AR 1 (BT SO - IRl BT B IR A 1y AL AP !

27


https://www.sphinx-doc.org/
https://docutils.sourceforge.io/rst.html
https://docutils.sourceforge.io/
https://github.com/python/cpython/tree/3.10/Misc/ACKS
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appeENDIX G

i E IR

C.1 &icio

Python 2 1 7 B S22 A0 51 AR RL 2T 9T By (CWI, R, https://www.cwinl/) [ Guido van Rossum Jji# 1990
EREBFEALE, i fEE—FRE ABC 3% 4% . (D Python (0 TR ACH HiAb M ETRL,
Guido /52 HFZMEH .

1995 4E, Guido {54 JE 5i N 55 i i B F A9 A 5] (CNRI, 5, https://www.cnri.reston.va.us/) #4548
e Python [ TAE, [EEARETEEE] T340l i 22l AR 4% o

2000 4£ . H , Guido Al Python A%.0» B % H B i 51| BeOpen.com [EJj{57. T BeOpen PythonLabs . [f]
4+ H , PythonLabs [# X% % Digital Creations (FBi[E] Zope Corporation; 5, https://www.zope.org/), 2001
4E, Python BBl 4 6r (PSF, H https://www.python.org/psf/) 37, g —{HEEHEA Python FH 2
EEIRE A7 69 A48 R AL4% . Zope Corporation J2& PSF iy—1fi & B & & .

Jir A7 1 Python AR ZBHIRAY (A BHIBRURAIEFE, (0 hups//opensource.org/) . FEM b, KEH{HAE4
By Python JiAS, o2 GPLAHZHY; DATR A4 G 25 M A 1 22 [E.

BERA | BE Fh HaE GPL A& 7
090 1.2 | AEH 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI %‘
2.0 1.6 2000 BeOpen.com | {5
1.6.1 1.6 2001 CNRI B
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.142.0.1 | 2001 PSF 2=
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 RN #[E Python, A4 GPL, 1) Python FZAEHS AT DA 55 (1)
BRI, (AR B 5 o IR . GPL AHZR 1) $2 HE( 15 Python W] PA%S & A/ GPL R
SE R HH B ERRERIARTT.
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IR Z I AMEE T, A£E Guido 8 NIUATH, fifHE Le A iy B [ER(E AT fig.

C.2 FANREMHLEMFGXER Python SR

Python KBS E SOOI B HE R FL R PSF 224 6 4.

¢ Python 3.8.6 Bith, [ERASCOFR RG], FEaC A AR S, 29 B 524E (dual licensed) i PSF 4%
REA #1VA K Zero-Clause BSD 1% 4% ,

A LERANA Python SRR BLAR R 2R S5 SEAZRER @ BB RE 2 XA — s . B E 2
FHERI A SERET L, 2 EOK T 3R 09 34 SR ECGH

C.2.1 ¥ PYTHON 3.10.16 &Y PSF {R#E&#

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

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

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

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

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

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

distribute, and otherwise use Python 3.10.16 alone or in any derivative

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

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

Reserved" are retained in Python 3.10.16 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.10.16 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

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

—~to Python
3.10.16.

4. PSF is making Python 3.10.16 available to Licensee on an "AS IS" basis.

PSEF 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 3.10.16 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.16
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF

30 Appendix C. &% EiRiE
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.16, OR ANY.

—DERIVATIVE

6.

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material.

—breach of

7.

its terms and conditions.

Nothing in this License Agreement shall be deemed to create any.

—relationship

of agency, partnership, or joint venture between PSF and Licensee. .

—This License

Agreement does not grant permission to use PSF trademarks or trade name.

—~in a

trademark sense to endorse or promote products or services of Licensee, .

—or any

8.

third party.

By copying, installing or otherwise using Python 3.10.16, Licensee.

—agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 FjA PYTHON 2.0 [y BEOPEN.COM {E#£ &

BEOPEN PYTHON BAVRFZHES 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").

Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

BeOpen is making the Software available to Licensee on an "AS IS" basis.

BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

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

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

(N gkze)
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(R L —5)

http://www.pythonlabs.com/logos.html may be used according to the permissions
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 ¥ PYTHON 1.6.1 B CNRI i &#

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 THEREOF.

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

(N maksr)
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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 Fi* PYTHON 0.9.0 E 1.2 g CWI iZ{E&#H

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 Fi? PYTHON 3.10.16 [FIBASC #4[F#2X 5589 ZERO-CLAUSE BSD i%1#

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

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

C.3 #usrIekRany iR 8 MBI

A AR SE B R AN A S S G B, PR 2FE Python FEEIMCAS b Bl (Y 55 = e
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C.3.1 Mersenne Twister

_random B&H S T DA http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html {1} N #&
7R EEARE A A . DAT 2 AR Al Y 5 48 iy -

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)

C.3.2 Sockets

socket B /Tl getaddrinfo () fil getnameinfo () K=, B WIDE 8% (https:/www.wide.
ad.jp/) [E), AU [A) A D L 8 v e G -

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

(FgkzE)
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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 FEFH¥ socket fR¥E

asynchat il asyncore 40 A5 DA R :

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.

C.3.4 Cookie &1

http.cookies HEAH LS DA R :

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

(N Baksr)
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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 #{TiB[I

trace B E AT B
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.

C.3.6 UUencode Bl UUdecode &Fz

uu BRAL R 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.

(N Baksr)
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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 iZimf2 gy

xmlrpc.client A& DAY :

The XML-RPC client interface is

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

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

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

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll B E DA A :

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

(N Baksr)
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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.3.9 Select kqueue

select BLFEfHY kqueue il & LA R -

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.

C.3.10 SipHash24

Python/pyhash. c f§ %% Marek Majkowski’ /¢ Dan Bernstein ] SipHash24 HEVEREE. B0
R

<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

Q)
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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 Ed dtoa

Python/dtoa.c fZ4AL T C [ dtoa Fl strtod pRX, A C 1) EERS B 15 B BOR 7 5 FAHEE . 3% 4R
A4 H David M. Gay 2257 )[R A 25, 153 BAE R AR https://web.archive.org/web/20220517033456/http:
[lwww.netlib.org/fp/dtoa.c T#E. it 2009 4F 3 H 16 H Tk 0 G R 22 067 DA HURE B 37 e ] -

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

*

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

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

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.

* % o

* % o

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.

*

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

C.3.12 OpenSSL

10157 OpenSSL B3 AT 9 -3 7 GiffE 1, B hashlib, posix. ssl. crypt Bl (I ASLIHL
i, s, PIE Windows il macOS ) Python Z45RE X T A % OpenSSL B s MM, FFbATE M5
S OpenSSL HZHEAY HI 4

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.

*

Q)
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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
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN 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).

R T S A R S e R S N S S S S N S S e R S S N S N S S N S N S S S N I i S N

Original SSLeay License

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

by Eric Young (eaylcryptsoft.com).

*

*

*

* This package is an SSL implementation written

*

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

Q)

40 Appendix C. &% EiRiE




Distributing Python Modules, £(I] 3.10.16

(R L —5)

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
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. 1i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/
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C.3.13 expat

AR B pyexpat T EE] ——with-system-expat, & HIZMHETEEH—MES expat JFHAT
B B AR AR

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

BRARFE R E _ctypes PR EE] ——with-system-1ibffi, FHHIFZMET & H—HEE libfi JFAA1HS
B B A AR R

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. 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.3.15 zlib

URAE R S BARBIY 2lib A KA ABOR vk R 2110 JE5E, Rz se g M —MEE 2ib [5G
AR R A 2

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 {Ji ¥ 3EEIZE (hash table) E4/E, DA cfuhash BZE([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
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

(N gkze)
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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 B4l EE) ——with-system-libmpdec, 7 Il #%REi41 € H—F(E 2 libmpdec
PR B A ) 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 B|RE#

test B CI4N 2.0 HIFLEM (Lib/test/xmltestdata/c14n-20/) &4 W3C #gu} https:
[www.w3.0org/TR/xml-c14n2-testcases/ githizR, HAEH A 3-clause BSD 1 REg: 4L

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:

* 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.
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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.3.19 audioop

audioop HEHLE ] T SoX Tl H ) g771.c LI AR . https://sourceforge.net/projects/sox/files/sox/12.
17.7/s0x-12.17.7 tar.gz

B AU /2 Sun Microsystems, Inc. [ i Al (IEJC R B HLE T . 7l DAFS DLl 18 el e AR
T TE25 AT 2 o

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUD-
ING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.

FRALR Sun JEACRS AP AR AR S 9 H. Sun Microsystems, Inc. W35%A7 LMD HAE A . HEGE .
R BE G .

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE IN-
FRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE
OR ANY PART THEREOF.

FEALATE LT Sun Microsystems, Inc. AN AT Arf S A sl A1) 45 2 sl HAAAR IR G . [RIE RS TS
SERIENTE, B Sun SAEAAI] e KA IR E .

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043
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Python F13 {73 [ HH SO0 HUHE -

BB A © 2001-2023 Python #{PFREG: 25 . PREF BT RUA -

Copyright © 2000 BeOpen.com {4 F—4JHEF] .

Copyright © 1995-2000 Corporation for National Research Initiatives { i —JHEF] .
Copyright © 1991-1995 Stichting Mathematisch Centrum {4 & —JJ#E#8].
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JEFE

..., 13
2to3,13

>>> 13

_ future_ ,17
__slots_ ,24

A

abstract base class (W& ZEKEN) ,13

annotation ([EE) ,13

argument (5/#) ,13

asynchronous context manager (3 | ¥
RERE) 14

asynchronous generator iterator(JE[ %
B4 #ERE) 14

asynchronous generator (EFFE4 %), 14

asynchronous iterable (3 # T EI®K 4 #)
, 14

asynchronous iterator (FEFEF[EIRE) , 14

attribute (B#) ,14

awaitable (T &&414) , 14

B

BDFL, 14

binary file (Zi##|# %) ,14

borrowed reference (%)ﬂ%,ﬂﬁ) , 14
bytecode ({Lit#l#) ,15

bytes-like object (MfLTALBMHE) .15

C

callable (FwEry#) ,15
callback (E®) ,15
C-contiguous, 15

class variable (E#%) ,15
class (H[E) ,15

coercion ([Fl#|#A) |15

complex number ([El#) ,15
context manager ([FEAHE%E) ,15
context variable (¥ &%) ,15
contiguous (&) ,15
coroutine function (HEER) ,16
coroutine (%) ,16

CPython, 16

D

decorator (#4fi#) ,16

descriptor (#H®#) ,16

dictionary comprehension (FHAgELEE),
16

dictionary view (FH#IE) ,16

dictionary (F#) ,16

docstring ([EI#=#) , 16

duck-typing (% FA[E) , 16

E

EAFP, 16
expression (EER) ,16
extension module (M) ,17

F

f-string (f F&) ,17

file object (#ZEHH) ,17

file-like object (MM ZEMH) ,17

filesystem encoding and error
handler (# % # # % # o # &
EER) 17

finder (F#H %) ,17

floor division (| FBUEKRE) ,17

Fortran contiguous, 15

function annotation (& R([IEE) ,17

function (®R) ,17

Tl
b

garbage collection (Hr3fE4) ,18
generator, 18

generator expression, 18

generator expression ([EJ4%EHR) ,18
generator iterator ([El4 Z[EfR%) ,18
generator ([Fl4 %) ,18

generic function (Z&ER) ,18
generic type (ZAAF]) ,18

GIL, 18

global interpreter lock (4 EZEHE) ,
18

H

hash-based pyc ([EZH#H pyc) ,18
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hashable (7 #[[EI#) ,18
|

IDLE, 19

immutable (Z:"’T%%#) , 19

import path (EAKARE) ,19

importer (EAZ) ,19

importing (EA) ,19

interactive (Z##) ,19

interpreted (Efﬁfﬁ) , 19

interpreter shutdown (E%%&Eﬁﬁﬁ) , 19
iterable (FERYH) ,19

iterator ([FfR#) ,19

K

key function (#® =) ,19
keyword argument (B85 5|%) ,20

L

lambda, 20

LBYL, 20

list comprehension (B7|#44EH) ,20
list (&%) ,20

loader (#FAH) ,20

locale encoding (&%) , 20

M

magic
method, 20
magic method (EAHTF %) ,20
mapping (¥##t) ,20
meta path finder (TELHFMHE) ,20
metaclass (ﬁjiﬁ) ,20
method
magic, 20
special, 24
method resolution order (FEMAHEF) ,
21
method (j]’ff) ,20
module spec (ﬁ%?ﬂ%ﬂ%) ,21
module (##41) ,21

MRO, 21
mutable (&9 H) ,21
N

named tuple ([ff4&CAL) ,21
namespace package (@& ZMEH) ,21
namespace (#%&%M) ,21

nested scope (ﬁﬁkﬁ?)ﬂﬁi) ,21
new-style class (FHEFE) ,21

@)
object (4#F) ,21

P

package (BH#) ,21
parameter (£%) ,22

path
path

based finder (ERRBWEHE) ,22
entry finder (BEHEEZHAE) ,22
path entry hook (BEIEEHE) ,22
path entry (B{EIHE) ,22
path-like object (MEBEBHY4) |22
PEP, 22
portion (#4) ,22
positional argument ({r %3 %) ,23
provisional API (¥4T API) ,23
provisional package (¥4{TE#) ,23
PyPI

(see Python Package Index

7

Python 3000, 23
Python Enhancement Proposals

PEP 1,22

PEP 238,17

PEP 278,25

PEP 302,17,20

PEP 343,15

PEP 362, 14,22

PEP 411,23

PEP 420,17,21,22

PEP 427,3

PEP 443,18

PEP 451,17

PEP 483,18

PEP 484,13,17,18,25

PEP 492, 14, 16

PEP 498,17

PEP 519,22

PEP 525, 14

PEP 526,13,25

PEP 585,18

PEP 3116,25

PEP 3155, 23
Python Package Index (PyPIl),7
Pythonic (Python JE#s#) ,23

Q

qualified name ([RF &%) ,23

R

reference count (% EFE) ,23
regular package (EEHEMH) ,23

S

sequence (%) ,24
set comprehension (£A#AEHE) ,24
single dispatch (E—3H)F) ,24
slice (1K) ,24
special

method, 24
special method (%% F i) ,24
statement (EHRR) ,24
strong reference ([FI&E) ,24

(PyPI)),
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T

text encoding (X F4#) ,24

text file (XFHE) ,24

triple-quoted string (Z 5| #EF#) ,24
type alias (EFEIFE4%) ,24

type hint (BEEHETF) ,25

type (H[E) ,24

U

universal newlines (FEAESTET) ,25

\Y

variable annotation (##H([FFE) ,25
virtual environment (%@%iﬁ) , 25
virtual machine ([EJ##%) ,25

Z

Zen of Python (Python Z[F]) ,25
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