The Python Language Reference
ZA| {H 3.9.23

Guido van Rossum
and the Python development team

7& 09, 2025






Contents

o) 24
2.1 = 7% (Line structure)

22 OEEIES e

23 AR FIHE L
24 FEE L

26  FERF

3.0 AALZLZ

32 BIEYAST ..

25 xRt
dlolg ¢

33 THIANE O] FE
SRR

41 =

42  o]&3 4 4 (binding)
%]_:jz_g_ ,\] X El

51 dimportlib ... ... .. .. ... ... e
52 97| A (package) . . . ...
53  AA e
54 Zd(oading) . . . .. ...
55 AZZIWEIRQIY L.
56 ¥FEJYZLE AAH WA

B~ W




10

6.3  ZZFOITHE] L L
6.4 OJHOIE EHAL e
6.5 SAI AAERE .
6.6 LFAETBIE A L e
6.7 Ol AR AAE e e
6.8 AIZE AAXF L L
6.9 Ol HIE AR L e
6.10 BIIL . . L
6.11 =] A4H(Boolean OPerations) . . . . . . ..o e e e e e
6.12 T A
6.13 Z7 %3 A (Conditional eXpressions) . . . . . v v v v e e e e e e
6.14 ZFCHLambdas) . . . . . . .,
6.15 BHA BE-F(Expression lists) . . . . . . . ...
6.16 ZEES 3= oA .,
6.17 AR AL L e
o4~ F (Simple statements)

7.1 N
72 S
T3 ASSETrE AT o v e e e e e e
Td  PASS A v i e e e e e e e e e e
TS5 el A o e e
TO  TLULN AT . o v i e e e e e e e
T vield T . o o e e e
T8  ralse T .
TO  break w5 . oo
710 CONTINUE T o v o o e e e e e e e e e e e e e e e e e e e e e
711 FEE(AmMPOTt) T . o o e e e e
T2 global 5 . . . e e
713 nonlocal 5 . . o ot
B 38 (Compound statements)

8.l A E B e
8.2  wWhile T . . o e
8.3 O A o e
T S O /P
8.5  With & . . e e
8.6 T A
8.7 B A
8.8 AL El L e
HA 8 42E

9.1 QFATETFOIH TR T e
0.2 T A= e
03 WSS A= . e
R B
AA = 4

{3

o] A% Aol skl

B.l ol AW AL FARE . ..

100

101
102
102
102
103
105
106
108
109

113
113
113
114
114

115

125

139




c

1=

C.l AZEYAL ARF . .

o2t} 2ol Al A

C2 ol Hof] WA ABAL AFE3}7)
C3 235 sz EY o] i3t glo] Al
24

<l

141
141
142
146

159

161







The Python Language Reference, £A| B{Z 3.9.23

0{1

<

=

o] Fx A Aol I “F A 73 E (core semantics)” & A W gyl gl et A &3t
A H L UL FANA HoAd WZE, g &4, BEES 7 dE2 library-index ol 7] &5 of

A ojof th 3l v & A 2 ¢l 47l = tutorial-index o] A Al FH UTh C C++ Z2 Y HE i
YA 7F R Al-gE U th: extending-index = Fol A g RES A= HA e E 189S

c-api-index 2 C/C++ ZZ I 8| W o A] Al &5 = AE | o] A2E5& AA3HA| 7] Aﬂq t}.

Y
o
o}

30,
of & x|y kI
o
H m};—v‘

wx,

Contents 1



The Python Language Reference, £A| B{% 3.9.23

2 Contents



CHAPTER 1

He

7158 o 3 8 3
AU o] Aelo] FF A EAEC] BAE F T 2 olHFET BEA T, FA) BEHD A5 A
RS Th A9 0%, whoF olel R o] B el A S of FA WO R shol 2 ThA] TR L 5, o=

o] 7hA & A oF & Zloja A5 ol the dojE wEE Ao 2 A Hb e, of 23 o] 3}o]
WS A8kl Qa1 dojo] 54 J ol vl A=t FF ol ths) Tl star slekd 7o) Al ] o stofl A
He e 5 dFUth F H 43k FoE B Ak, obits o] 229 A7k 7] 8k Hol FH YT
— a8 ded gry /A4S YY)

T A VR B2 FAARAZE S A2 AT T 7AW E Aoju g2 doj e 7d=
e os FAT S Uk W (Aol A A A =E E0]7kaL 9 7]+ A 7 CPython &
71 4] AR = shold A0, 229 5 A S W AFE A7 AF U Aol F71
AlbE azstal Qe 395 53 285Ut AN, GAE ST FLS TA =EY M H UYL= As
2AE A9t

RE vfold Fol= B2 U BF RE5l eyt o] 2152 library-index o] 7]€ 5 o] Y5yt Ao
ool FEE AT PR AAE AL 2R WF ZES2 02 dFgUrh

CPython 912 0]7]% 33 7174 2 Pl = 1 9= C2 249 sholal TAYU T o9 28 752 8

ot

~3YE o7 g AL, Al 2o

5 A
o|neie) g B8 38 22 IWS RELY AEE 5 dFUh 55 Al sholneele Hlas
Vet E M8 7 = Tk B A g B Tython S Abe) = o A 2& 5 A& ek



http://www.jython.org/
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Python for NET ©] &2 A A & = CPython 1+ & -2 AF-&3}A] 2, v U X = (managed) .NET 3§ 2 773 o]
I .NET 2lo] B 2] g & A&t} Bryan Lloyd 7} B 95Ut} © 2}A 8 A X = Python for NET
F ool A] el A AlgH YT

IronPython .NET-& $] 3} tf ¢F 5}o] . Python.NET = &2g] o] A2 ILS AA S, glo] T =5 NET oAl
Bz 7 AohA s @A T sho A T At Jim Hugunin o] 15 9121, Jython 9] 941 <fo] /] =
U th AFA 8 A B = TronPython Y Ao E ol A A& 4= 95T

PyPy 9218] shol 0.2 248 kol 78, 28 21 (sackless) A 80| LHIIT W3H 219} o] the 78lof
Ae ZZ o ele g 7ls2 ATy °] ZRAELY Bx F Pb‘r% (FrolH o & 224 7] ufjFof])
= I’JH TH= 'E]ﬂ] “}Ccﬂ/ﬂ o] ZpA o o5t A S —3— = A9tk AM S JH = PyPy 22

7 79 o] BYAo)A ARH L Aoje 27K 2] hE YW OB Mol UL, BE shol A B4 oA
L 9 el SHH AR ES AT ol Fe] A8 59l THol sl o H 2L o ofof A
] AAA L 78 B2 ATHE FAE 22T D87 IFY

1.2 #7|H

o3 47} Fe] /1% 48 BNF £ £7182 A48Tk ol AL theH 2

.

rlo
oX,
o
[
)
ne
o
>
ofo

name = lc _letter (lc_letter | "_")=*

lc_letter = "av..."z"
A =& name ©] 1c_letter & AZ3D, QLAY St o] A 1c_letter Y EWEo] JuzE= gdelg F
AR T FFUTE 3 1c_letter & 'a’ 9 'z’ ALl B} sbUTh (AFA o] F 1L o] B Aol A

o]3) 2} B F oA FoE = ol 5 et +AYUrct)

A8 FHE ol F (] F BN S nane) B : := 2 ARG TE AR ()& hAEL Rl 5he ol A
G Uth o ZA YA AL e ARG U Th BE () & o) et G2 o] ek A} 3
¥ o 4 - S Qlrke o] QJujTh W2, H B () E B ¥ o4 iEE S AR T 21 ok
Folu, hBH([)E FeAel AL Hh & U2 5 U3, A F5sere FAUTh * 9+ Adas
Ao 945 A A A9 G R Holel 2 K U B R o 24 olel e
eWEES ERACUT FUHE 2 Lol gE2Y AU FAL BT TSR BT U,
bl T T A oie S HAE S AL, HuE e 25 o) AL ot = A el A 25 ek

o5 AL (oA E ol gh Zol) ML, F 747 F7h Bel 7k AL B Uk F A B 27 A AL
How Belwol gow Folxl (B9 F BA BT T5HEHE) Wl o) ASCH £4 % ol = shtehe S0y
ETHABE(<...>) ol SOl 7EL, AHE B U WP A 4P AFPIT = Do
A% Aol B4 & Agshe A48 4 A&

Mg £ E7 0] A9 Brha SHEehE, ofF 9 2 A o) kol & A ke Aol 7} Ltk ol$] Aol ¢
<o) 8 Ao 485 whe, B B 03] 477k BB el E2 5] A8H Utk g 4 ("o} d]
£ 4] (Lexical Analysis)”) ol 4 AH8-3 = 2E BNF= o]3] 39 Uitk 2 ol 5:9] Aol 4 234 g duth

4 Chapter 1. 72


https://pythonnet.github.io/
https://pythonnet.github.io/
http://ironpython.net/
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CHAPTER 2

ghol W 2 18- 5hA (parser) ol 23l @ U th ThAM 2 Q-2 0% £4 7] (lexical analyzer) 7} BHE oW+

E 2 (token) & 2EFH JUTE o] oA & o9 &4 77} 01%?74] e EEZER BefoteA A dun

«'Jr‘-"]“q SZRIYHAES FUIEFEGOR AFUrh &2 9tdo I A3F Ade 58 A2
% 931, 7] 23S UTE- S%MD} ZhA S W82 PEP 3120 o] U Uth &2 9td S HIGE + gl d=

SyntaxError 7} @A gy}

2.1 & s1Z(Line structure)

Jpold 22 I o) 2] 7| 9] =2 A <l = (logical lines) & g U Th.

211 =2|™2 &

=74 £ T2 NEWLINE E20 2 g Utk X o] =stA e o] (& &0 HdwolA &

e A) AL =AU & 1Y FAAE NMEAE T ST =2 A 2 HAIF I AY FAAAd &

7 .
A %} (line joining) < 2 o] whe} st o] 4] & 2] A Q1 & (physical lines) €= /35 Y th.

21.2 E2|dQ &

EPZA 2 ES LH%/\]%

g RESE oE/\]':'q

}\]-?ﬂ_/_\_CRLF 7N

o A9 “HﬂE Al 3

=88d &Y “1?1—}\]75' A
N

ol ¥g WE L =,

£
2o 29Ut 48314 sol A

=

e FAEY AB2YTh 22 AT EADe] = EAE
91451 Th- ASCII LF (7} 92 41) & AH8-3h §4 2 3, ASCI
A AN E ALoE A= B, ASCICR(NE A 2] 9) & A5
Z59 ARl0] S5k AT 4 Aruinh o) BL vhAu}

rlr

\n &2}

fu

Sl

A& FET }01] ZC #3Y(ASCIILFE £33}
=

24
Tg
]13{_,
31



https://www.python.org/dev/peps/pep-3120
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213 =M
FAe 2AY e e dol £ A G A EAMNE NS A 29 oA Bt A4
2 AT FA0] FENA BL o4, FAL A 2L FRADUL FHL 2ol FAGUY

2.1.4 Q1AL MY

sholf 22 Y= 3 W AT WAl Zo] gl F40] F7A coding [=: 1 \s* ([-\w.]+) T} X5, o
AL QTP Aoz AT of A0 3 ¥ 15 £ ZE He] A3 o] 52 A A gk
A A F AA ol T2 pobol Fith. whebF wlAl Eolehd, 2 WA & oA R slojoF T
A3g Al AF Fele F AL sk

’# —-*— coding: <encoding-name> —*-

ld] GNU Emacs ol A = Q1 4] g Ut} th& shih=

’# vim:fileencoding=<encoding-name>

1] Bram Moolenaar 2] VIMol| A} 1415 4 1‘/]-.

Axd 420 $AA7 God 712 And & UIRSY ot <710 A5k, gl A g UTFS BOM
(b'\xef\xbb\xbf')o]H I+ Q13 o] UTF 802 Ad"E A& Futh (o] A2 vo|a2AZE
9] notepad || A XA Yt})

If an encoding is declared, the encoding name must be recognized by Python (see standard-encodings). The encoding is
used for all lexical analysis, including string literals, comments and identifiers.

215 AR 2 Z

= ol A & A €A AN E AFSIA =2 A 2 27T 5 st S8 A 0]
fz}% g ol 4 R otd o SefA] BAR U, F A A2 i A7 Al A"
Az, A AR Y= =2 FQ E FAHAPULE o & =91:
if 1900 < year < 2100 and 1 <= month <= 12 \

and 1 <= day <= 31 and 0 <= hour < 24 \

and 0 <= minute < 60 and 0 <= second < 60: # Looks like a valid date

return 1
SHNE BUHE B Fa0) THA & Gge o SN2 AT R, o Sol e

‘L"‘Z}'Cd FEHES ALt old EEE AFeA ZFUTH (S, FAE gEE oo olH EEE o £ AE
AFIA T Fol Lol 7158 & g Unh). BAE dE g el 9t o SAA Lol A AF T B
o)9] o] ol ST AL Bl ol it

Z5(0)), NZZE([]), FZTUNIAREHE B2 J &4 glol= o8 e 28 dd &2 s 5
ol 2> =

month_names = ['Januari', 'Februari', 'Maart', # These are the
'April', 'Mei', 'Juni', # Dutch names
'Juli', 'Augustus', 'September', # for the months
'Oktober', 'November', 'December'] # of the year

6 Chapter 2. 0{F| 244
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g 238 JdFYTh olojA = EE SRV E FRFA &5
7 %NEWLINE EZo) UP:OMX] Ls%
% A= (oFefE B, o] A%

%

Z

. (% NEWLINE E 20| gt
PL 3 of w2} 2epd

e oE W B

3] E (formfeed) &} FAuto g A H
Z] %143},) Hslgoz EFo] JErg ==
Utk 25 03y g Z g HoAE, &2

§9
rr
m

2

10
4

A bl 2= B (ol 20k W) & F) Bolny] 22 AT o AHSH L, ol thAl
2 A4t o A=A By

) 1-87]8) 23] o) 22 WHR o), A A Fo| F 2ol 2 27} £782) )2}
ol A ARG E £ o] R et AU Th) 3 A 6 30 24 ol et o)

(o
1B
=2
>
to
rim

Zo = BRAGUT Sojnr o SIS AL of g Aol 22 A 2 1 -
o 3 BA o SelA) oA o] Sojzs)E AT ).

o] @ 7] 9] A5 o] Ao 3] Dst= R o wret the A &)
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it
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fo [ mhriirlo oX W

T
T g
NS g R
N [n]
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S

it

e

lo

it

i
ﬂl_l

2

)

S84 2] A UNIX 0] 9] 9] SRFA A B 715 0] 543k 34 w2l shpe
3k g o] ohg Lt the EAEE A

3

rr Lo

i)
Ruigyies

Z|

¥ 2> (> B

i = [y
2 2
N

il
4 2

3 So] 7] 3 AN EAFULh o)A
ARE E 5 AFUT OF, 2slol s 571002

2R

2

Ir

okl mfy
£ (o
e
4:ub
i o
=y
;94 ﬂI}O
i N
o
Jo 32
i 2
O>'J L
o
M, 1o
AN >
52 iz

A |

2 Bl

ke,
30 & ¢

¥
£

iyl
L4
il

£ oy

7] 2L, 2HS AL A, ThS T} 28 W) © 2 INDENT S} DEDENT E 22 v 1= 1

o oo o
T
o

91 7] Aof 03FLEE 2= o é%\%EHpush), o] k-2 thA] A= (pop) ¥ol FF Ut 28

28 9] ofefof| A Y2 etz ol TR S UTH 2= FQ £ AZA £ o927

713 9ol &= #FIA vmg Yt 7‘D}fﬁ olE Y A% °‘°WrX1 %}%HD}. o Iobd I 3e

©] INDENT E2-& vHs Ut ©f Zthd o] gh2 A8 o gl 3k % dhbo] ofak gt o] 3t

o] Z+5-2 AU 2L (pop), 71 A 31 vhZ 2] DEDENT E 22 UP:HDP sl d o] Zojl A, A8 o
= 7kl 7H = DEDENT E2$ w54t}

Aot @A eks) evtaA sj227] @ go|d I E 27| gyt

o gl
o fo

1 1o

SN e oo gy N
N
STt
o
L

22
g ol [ rlo

i)
30
rlr
(@]

[>
:L %

i
r[n

ML [ Ay B 2@ [Noof o

Q.
N
2
o
ac)
[

def perm(l):
# Compute the list of all permutations of 1
if len(l) <= 1:
return [1]
r = []
for i in range(len(l)):
s = 1[:1] + 1[4i+1:]
p = perm(s)
for x in p:
r.append (1[i:1+1] + x)
return r

2.1. & X (Line structure) 7
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U o= o8 7HA 2427 AlFE ERFUth

def perm(l): # error: first line indented
for i in range(len(l)): # error: not indented
s = 1[:1] + 1[i+1:]
p = perm(1[:1] + 1[i+1:]) # error: unexpected indent

for x in p:
r.append (1[i:1+1] + x)
return r # error: inconsistent dedent

(AHA, A8 Al N2 ol TPA 7h 2R FH T A A o of 2k o} 9] 243 7)7F A FU Th — return
o) Soj227] 7} 28] & 7 AA A etk

el 29 AL EAD UL AT, B LA 250, 7, F Y EE E2E 2] 99
Hel2 5 AFUh FE2S Rol 20 T2 E202 4D 5 At 490 B2 Aboo] Fo] B2
o). (]2 Sof,ab & Shike] EZol Atk ab & % ] 22T

22 CIE EES

NEWLINE, INDENT, DEDENT 9}= 8= 2 o} 22 738 9 EZ 5 o] EX &t} 2 ¥ R} (identifier), 7]
T (keyword), 2] &1 & (literal), A2} A} (operator), -3 At (delimiter). (oA A HE & F 8 0] 9)) W A=
EZo ofUAh EES Rt IS P UL BT AL, AFoA LEZOZ ¢S, 3o
EZL2UEL ST R AY dold] RAEE FAH = AS AT

2.3 AlHXIQ} 7| E

A ()5 (name) o1 P TE FLiTh & T3} 2L o3 o= 7L F vk,

spol o A Ad Ao T2 FUILE £F FE5A UAX-31 o 7192 F=], of 710l B2 o] Avk vhe W &2
otefell A AUt & o AT W82 PEP 3131 ol A & < 5 Ut

ASCII 9] (U+0001..U+007F) Woll A, Sul-& A8 2 2 2= aho]  2.x oF 5 U th: Aol A 2 11 9] o] th&Akek
2w BE L, A A A9 sk, A0 oA 9.

g}o]H 3.0 ASCIL H Y] vo] BExE2 = Y3 th(PEP 3131 #X%). o] EX59] -9, unicodedata &
Z3E MAY FUIZE FA ol o] B W o] 2 0f whet # /- U T
X

A 2= Aol of Algho] §la1, Al o] 2 (case) & =8 Y Th

identifier = x1id_start xid_continue*

id_start = <all characters in general categories Lu, L1, Lt, Lm, Lo, N1, the undez
id_continue = <all characters in id_start, plus characters in the categories Mn, Mc,
xid_start = <all characters in id_start whose NFKC normalization is in "id_start xi
xid_continue = <all characters in id_continue whose NFKC normalization is in "id_cont:

Ao AFd FUZE FHH LB ZTEEL on|= o]FGH T
o Lu - uppercase letters

o LI - lowercase letters

8 Chapter 2. 0{F| 244
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Lt - titlecase letters

o Lm - modifier letters
o Lo - other letters
o NI - letter numbers
e Mn - nonspacing marks
e Mc - spacing combining marks
e Nd - decimal numbers
 Pc - connector punctuations
o Other_ID_Start - 3] 34 A Y& 9130 PropList.txt o] A HA| A o &2 Vg EX}
o Other_ID_ Continue - W} 2714
B A A= shAfof o sl NFKC 13} @ Al o 2 25 11, A8 28] vl al= NFKC o] 7]¥ks 5t

FUTE4.19] 2012 A H A BXE2] v A Q 552 HTML 31 2 A 2] 3k B A]E https://www.unicode.
org/Public/13.0.0/ucd/DerivedCoreProperties.txt o A d&& 4= A5 Th

mln

231 7| E

ohe A ALE S o oo}, B o] 9] A=,  ARSE 1, QubA 9l Az AL E 5 QG UTh of 7] 2]
9= 23 A 23] 27 AHgH of of i Th:

False await else import pass

None break except in raise

True class finally is return

and continue for lambda try

as def from nonlocal while

assert del global not with

async elif if or yield

2.3.2 AlHEx}o| of| 2k A

(AAEshe BAR) o @ $Ho AWAEL 58S v dFUh of RRe| ABAE S A 23} e
0z A ddo TEEYTH

_* from module import * o &3] YZEFA] Futh EHS AR =035y A Z 2l E oA

d

upA gt AP st Ao 3hZ Asts §EE AFEF YT builtins BEl AZH Ytk 3y
REZlold A LEWd onr ¢, A AL 5 Uth A FE (mpor) = AAS BA S,
3: o] & _ & == A3} (internationalization) 2} F#E 5] o] AF-&-F U th o] AH o] B A= gettext
BREY FAE FRFHA L.

_*__ A" Ao o] F, vjFA A o 2 “W T (dunder)” o] 5ol gt ¢HFF UL o] o] FE2 Az}

O P (ES Bl R el 5 2 o] Aol gk @A Ao H AAd o] B
A3} 22 919) 5ol A o) A e sl o] vl B Aol A E Be ATl A | Sy,
ofH 2o 47, WA O R TR TSI A S Wol e+ o] B9] BE AHEL, AL glo]

2.3. AHXIQl I|RIE 9
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* FA2-HFT) ol 5. o] R olEES ;ML B FHAM AEEE A4 JE = AYHY
RR o0} aba Fe o] <8l (private)” o E B RE 718 o] FEE 35/ AT Th 404
(o] 2) AL BA L.
=
24 2|5 &
2 B 2 Giteral) & W Y E) A5ghe A1 EoYQICk
241 EXI¢€1} HIO|EY 2|E{ &
A FEHE S dad 22 o3 Hor Vsg th
stringliteral = [stringprefix] (shortstring | longstring)
Strlngpreflx ::: "r" ‘ "u" | "R" | "U" I "f" | "F"
| "fr" | "Fr" I "lel | "FR" | llrf" I "rF" | "Rf" | IIRF"
shortstring = "'" shortstringitem* "'" | '"' shortstringitem* '"'
longstring = "mrrvvw Jongstringitem* "'''" | '"ww' Jongstringitem* '"""'
shortstringitem = shortstringchar | stringescapeseq
longstringitem = longstringchar | stringescapeseq
shortstringchar = <any source character except "\" or newline or the quote>
longstringchar = <any source character except "\">
stringescapeseq i= "\" <any source character>
bytesliteral u= bytesprefix(shortbytes | longbytes)
bytesprefix — "b" ‘ "B" | "br" | I|Br" | "bR" | "BR" | "rb" | IIIB" | "Rb"
shortbytes = "'" shortbytesitem* "'"™ | '"' shortbytesitem* '"'
longbytes = mrvarmn lOHgbyteSltem* mrvarmn ‘ rTmwmwmay lOngyteSltem* Tmwmwmay
shortbytesitem = shortbyteschar | bytesescapeseq
longbytesitem = longbyteschar | bytesescapeseq
shortbyteschar = <any ASCII character except "\" or newline or the quote>
longbyteschar n= <any ASCII character except "\">
bytesescapeseqg = "\" <any ASCII character>

o] A o] Ro]FA] B3l ot 71X R A A| k2 stringprefix U bytesprefix @t 2E@el 1w
o] £ S8 A Boohs ATk 22 T4 UYL AN U2 A Heh 42 42
Q3% Helo] glow UTF8I Ut 215 Aol 44€ BAR

In plain English: Both types of literals can be enclosed in matching single quotes (') or double quotes ("). They can
also be enclosed in matching groups of three single or double quotes (these are generally referred to as triple-quoted
strings). The backslash (\) character is used to give special meaning to otherwise ordinary characters like n, which
means ‘newline’ when escaped (\n). It can also be used to escape characters that otherwise have a special meaning,
such as newline, backslash itself, or the quote character. See escape sequences below for examples.

HEol E 4 (bytes) Bl HHE 234 'b' U 'B' & Sl EdUTh str Fo oA Al bytes FY A2HAE
W=l 2 A ASCIH EAFS vk £33 4 01’\1/]1;]- FEFO]128H T I AV} L 52 HlE A o]~
POz A ofof Frh.

FAEFH tolE 2B E BRF AHHOR rr o]y 'R FAE Hol Y 5 A5 UTh o " o
F AL (raw strings) ©12Fal 3h=d], 9 Sl & FH S FAZ JF UL 2RH oz, #2444 e A, &

10 Chapter 2. 0{F| 244
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B2 Q& \U' g} \u' o] aAlo|zE &  Thol M 2x9] G ST 2o
shol 4 3x9h Bl B A THe A€ T A, ur' £9S AU A g,

B8 3300 F7h Gulel £ PE P brt 9 2L g n7k Ut 1rbt FFolt F7hH gk,

W4 3.30] 7k so] A 2x 9 3x A FAO) AN DEEY FARSE W33 93 A A
99 4UDE 28 E (u'value') o] ThA £ 95 55U Th PAS FHE PEP 414 o) g Utk

£ R B AT 2t A A HY
Jed L HAS. £ s B AYT 4
g EY EALL FsaA T,

e
o
X,
‘)‘4_14
L)
M
N
5
)y
i
v

z 9 =219 2 B D (formatted string literal) Y U o} ; =9 214
th SHAIRE ' U 'ut S 2FEE 5 Sl U T ThEkA

7Y

(¢]

30 1|
N
<

bl
3=
jus)
-
)
m
e
Ach
o
i)
rlo

4w E D B oA, Al A o] 2] B A e AW EALoh W} 3 R U L S A Y
oh. el 9] = o Zoll Al AR o] 27 o] B X ke W EA e AT, JH UL FEA G (WL E
£ oL A st Ag e EAdUTL =, )

TR Ol A B2 o) 4 BT vlol =g HE o] £ o] Ao x DAL EE CoAA
AR A3 W% F FEH o2 HAPUTh A4 = o]

O|AFH Ol A[EA | 2[O| So| AbEt
\newlins A AT EATF EATIT

\\ EE R

X ALGEE ()

\" w23 (")

\a ASCII ¥ (BEL)

b ASCIL ™ = 5 o] ~ (BS)

\f ASCII 2 3] & (FF)

\n ASCII 2}+¢l ¥ = (LF)

\r ASCII 7§ 2] ] 2] ¥ (CR)

\t ASCII 7} 2 = (TAB)

\v ASCII M| & &} (VT)

\ooo 84 000 B A A H EA} (1,3)
\xhh 16315~ hh & A QH 2} (2,3)

EAQ e Dol A e A4 H & o] 27 o]z A AL

I
rir

O|AHO|= AR | 20| T2 Atet
\N{name} FUIE b o] e w] o] 20| A] name o] 2}l o] & 2 Z A} | (4)
\UXXXX 16-bit 16 15> xxxx 2 A A= &} )
\UXXXXXKXX 32-bit 16 A xxooooox 2 A A H EX}F (6)
TEpE

() FF2C /A=, H o M 71 871 &8 F Yth

(2) FFCe= 2, A3 F MY 163057} Al 55 o oF ] Th

(3) vlolEE lE A, 1652} 87 4= o] A o]l = A A H o] vlo|EE T FAHE g5 E

A A, o] o]aAlo]Z = A AFH Y FUZE FAFE YT

4) HA330]A4 WA EA! Yol 27 AHYTH

(5) B&347/M9 16745 B8 =2 Tt

© ol WYeE TEFUTES ATVT 5 AUt A9 849l 16357 AL o

! https://www.unicode.org/Public/11.0.0/ucd/NameAliases. txt
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5y

Csh 22, A3 7 b RE ol 270l AAae e WAs A ge gue Wl gt 5,
e A1 7E Aol W BT (o] BAL UW AT w) L2} ATk ol a0 = AAAT ZE 9
o, 2% Anpol A LRH RS A AAT 5 AUTh) EAL e Dol Ak 45 & o] Aol =
NS EEEEEREREERBEE L DRSSP

WA 3.6004 HA: A2F A of= o] AFA O] L A|F 2= DeprecationWarningS THEYTH o
A 7} sho] A 9 U]?/H WA Oﬂf“]—— SyntaxWarning©o] ¥ 1 4= SyntaxError7}F 2 A YYrth

e ol A 2, g E o Se AR ol A o L HUTh A w9 S e A7k Aol WA e of
Sol, r\"n & 2HE FA Y AHAAH, Ao ZAL SO A5 o LA oh TuEIE; o\
&0 BAQ e ol ot (d BAA2A FH7S) o SelA 2 B+ th). § 6 B
opAE, d A H AL ) o SAAR B 5 GFUTHI SN A 2L BEEE o] 20| =
A7 w2 T, o SelA ) whe flo] ot AR AL £ Aol ol FE el £ = 7 7o)
A A4 F o) o soF Gtk

) ¥

> %9 12k
L o

r[r m{m

242 XL 2lE{E 0|0{E0]|7|

olg] e Exg ol vlolEE aaag% (FWoz BedA) o8 7] A-NA ULdst= Ao] 3]s,
I Yguj ol &9l A Z5Uth 4 gHE AR 2 igEE AMS = FUth 14, "hello"
'world' = "helloworld" ¢} EEEM Lo e U EAEES HYA O 2 e w) 283 o

oA E EdF U 4 B4 D90tk 24 Bolk A% AU o8 Sol:

re.compile (" [A-Za-z_]" # letter or underscore

"[A-Za-z0-9_]*" # letter, digit or underscore

)
o 7)%50] % FEoN A AL 1 YA, A5k A o] Aol o3 of Fiek A A7kl B2
HHS oo Eo]7] A= + AMAE ARG o FUTh ElHE o]ojE o7 7t AR T E HJr%ﬁ‘E
AT S QT (S EADH A G E BALL ol Rolt A=A A FUH, 0 24D A6
BE FAD e E A ool 5 9ol fo) o ik,

243 ZoH 2XE 2|5
H A 3.60] 7}
29 F X4 2 Y E (formatted string literal) E%f%x}"d (f-string) 2 '£' U 'F' S o] B0l Ex1Y e E Y
Utk ol BAGe NB A= g TFY 5 dev], $2E () 2 FREYE EAAYUTh o2 244D e Fo)
P A5REE 2AT, ER BAD PP AYA T A FAA AU
oj2Alo) = AR E AN FAD e EAHY O TYFUTHEA A EEAL FeE o9 Juith. O a
Fol #Ad el 4L ohe3 2L BHe gyt
f_string = (literal_char | "{{"™ | "}}" | replacement_field)*
replacement_field = "{" f expression ["="] ["!" conversion] [":" format_spec]
f_expression = (conditional_expression | "*" or_expr)
("," conditional_expression | "," "*" or expr)* [","]
| yield expression
conversion = "s" | "r" | "a"
format_spec = (literal_char | NULL | replacement_field)*
literal_char = <any code point except "{", "}" or NULL>
22 AR A gHEAR FAFTH e, ol T2 {{" W1 tHSSte BE S EEE X%
%DP A dUch et o= 235 ' {' & AT BEE AR 7=, sto] X 3 A o] FupF Ut

12 Chapter 2. 0{F| 244
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Bt T 284 g2rE Y g2 BT ZASHE (U Aol 87 Uh, T4 Fo 55« ="\& *
T 4 ASHS. =WE O 2 AFEE, W3 (conversion) 2EZFFHWE = Utk =W A AR}
(format specifier) = 2 Y 7 J=d, T2 ':' CEAFAFUT AF B o= S= 523 ' 2 E9Ynh
2 FAE B HEY REA2 ESE FeAQ utE el stold @A 0 HFHE, 2 7HA A9 7t
AsUTh 9l FHA L S = A 91, Jambda®t Y A := 2 BF YA HA S 2 Ao P
A2 ZHAL2 NPFAE 2T F o (A& B, AT i F £4YE) =42 23T £ syt
Zr2dAE 2 FAE eHEo] T AHY WA dFAA LEZOE AL UTH

WA 3704 |A: o] A 3.7 o] o=, 78 FAE A 2 FAE 2 E B A A await THAH
async for AL 3= Az AAL §EEA ks Th

TEZ =] AlFHY, 2o A H2E, "= 9@ FJUHE o] =RFUTLE A= FEZ (' H,
EdA W, "= F9 adlojaes BT 2 fFAF UL 7[EHOE, =1 2 W AR AT} Qe S FHA
o repr () S AlFFULE THo] AAEH HIE "1 o] AAFE R G 7|EH o7 BHA 9 str() 9]

A" Yt

H A 3.80] 271 5% 7]
W 2} (conversion) ©] A A= W, 2] A¥r} g Hof HEHE
Sk, 'lr' L repr() S a

A= format () ZEEZE gy ch = w3
ZAgguch T ARZAT A W FAd o] gyt oAl 2w A7 HF ALl A
Yt

fols
0

HA] 2R AZAE SHA AT IEES 2ZT T YdFsULh o] THIA =2 I A HSd d =9}
T AAGAE 23 4 AT do] FHE XS =52 38 = S Uth T XA A} 7ho] doj=
str.format () WA EoA AHEE = A} 25T

2o Exd g HEE o]

>>> name = "Fred"

>>> f"He said his name is {name L

"He said his name is 'Fred'."

>>> f"He said his name is {repr (name) }." # repr() is equivalent to !r
"He said his name is 'Fred'."

>>> width = 10

>>> precision = 4

>>> value = decimal.Decimal ("12.34567")

>>> f'"result: {value:{width/. {precision} /" # nested fields
'result: 12.35"

>>> today = datetime (year=2017, month=1, day=27)

>>> f"{today:%B %d, %Y}" # using date format specifier

'January 27, 2017'
>>> f"{today=:%B %d, %Y}" # using date format specifier and debugging
'today=January 27, 2017'

>>> number = 1024

>>> f" {number:#0x}" # using integer format specifier
'0x400'

>>> foo = "bar"

>>> f"{ foo " # preserves whitespace
" foo = 'bar'"

>>> line = "The mill's closed"

>>> f"/{line "

'line = "The mill\'s closed"'

>>> f"/line 20"

"line = The mill's closed "

(THS sleTATol A1)

24. 2|EE 13
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R s S e e P I )

>>> f"/line 20"
'line = "The mill\'s closed" '

QurAl B4 P} 2L EUL FAFE A0 A% AT A Do) AgH = EAE) £Y
2AG 2 E e B g RS FE A Qolok Bkt At

x"]} def" # error: outer string literal ended prematurely
abc {al'x e workaround: use different quotin
f"ab ['x"'"]} def" # k d diff q ing

£ BAANE o 2HNE ST S 91, A8 ol e 7h B ok

f"newline: ord('\n"') }" # raises SyntaxError

A A olaA ol 27 B3 e 2T Y, dA MeE v guth

>>> newline = ord('\n")
>>> f'"newline: {newline}"

'newline: 10'

P4 YL SAE Y [ocstring) © F A-E 5 Gtk BA4 0] A QelekE AU

>>> def fool():
f"Not a docstring"

>>> foo. doc  is None

244 =X} 2|E{E

S dE el A A BRI AUtk A5, A%, 5. Bas dHE 22 AL gEUT(EasE
%o 548t A BrE AU Th)

S e Eo] REE ZFHA Gt Aol TN FUTH -1 % LS TEL A F AN T elE P 1
=748 2840k

245 H4 BlEE

A4 HE Y e e 22 o9 4oz BAPULh

integer = decinteger | bininteger | octinteger | hexinteger
decinteger = nonzerodigit (["_"] digit)* | "O0"+ (["_"] "O"™)~*
bininteger = "o" ("b"™ | "B") (["_"] bindigit)+

octinteger = "o" ("o"™ | "O") (["_"] octdigit)+

hexinteger = "o o ("x"™ | "X") (["_"] hexdigit)+

nonzerodigit = "rLLL"on

digit = "or..."on

bindigit = "o o|omav

octdigit = "or...""

hexdigit = digit | "a"..."f" | "A"..."F"

14 Chapter 2. 0{F| 244
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7hgstml el AdE 5 A EANE F 2E Y Dol Ak syt

V2 g HE 22 38 AF T 1= A G5yt 754 o7 Al AES FE AW £271
AF UL BE2 A} Aol 0x & 22 X 4= X A X} (base specifier) Tholl V& 4= 9=, Sk WHof| sfvpgt
AHE £ 5 Uth

4 HE dE &9

7 2147483647 00177 0b100110111

3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 Ob_1110_0101

WA 36014 W BB ol A A5 182 REY BHOR WES HSFULh
246 A4 BIEY

A% EHde thed 2e o3 Aoz wdP Utk

floatnumber = pointfloat | exponentfloat
pointfloat [digitpart] fraction | digitpart "."

exponentfloat = (digitpart | pointfloat) exponent

digitpart = digit (["_"] digit)*

fraction = "." digitpart

exponent = ("e"™ | "E") ["+" | "-"] digitpart

SR AR HE FH 102 0= S ATH Ao T sok Gtk o2 Sof, 077010 = L2 BF
o], 77e10 F 2 AE HAFYTH A EE 01‘“4% W= 7 AR AFYUSE B 2B ol
AR E WER 250 e HEE A% AAFUTH

A 2lHE e 2 714 o & FUth
’3.14 10. .001 1e100 3.14e-10 0eO 3.14_15_93

WA 36004 A 2l oA A 252 WL FH o2 UES 5 g yrh

24.7 5| BlEE

S eEde the T} 2o olF Aoz BdY Uk

imagnumber = (floatnumber | digitpart) ("j" | "J")

3% e R e ASRAH009 BasE wE Utk Bast 450 22 U Ao 485 B AR
EAPU 00] o) AFRE L Bes S B, 455 ootd GUh 2 o), (3+43). 5
gled o] g 714 o & S th

3.145  10.7 107 .0019  1e1003  3.14e-103j  3.14_15_937

24. 2|EE 15
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+ - * *x / // % @

<< >> & | ~ ~ =

< > <= >= == | =

2.6 =Xt

o EZEL EHolA T8 A} (delimiter) £ 7]-5 ] T

( ) [ ] { }

, . ; @ = ->

+= -= *= = // %= e=

& | = N= >>= = * k=

BAEE 450 945 dEDANE 54T 5 A5tk A5 AR A AL AFRE 2 H D (ellipsis
literal) o] 2h= S8 3k Y u] 7} QA FUTh 55 91e] S o 9 A 4R} (augmented assignment operator) E-2 ©] 3]
ozt TRAZ %5 HAW, 56| A4S 2B}

ThS o Qs ASCH BAHE L THE E2E AR 2 A S8 07k YA, 1R o™ o} B4 o
Fol vl gk

R \

Th3-9] Q4% ASCII EA-5-2 sho] ol 4 AL§H A Sb&Ith £ 2 E P} 24 o] 9] 9] Foll A AL
HE e 27 gt e gunk
D |

16 Chapter 2. 0{F| 244



CHAPTER 3

Hjo[E 2&

3.1 x|, 2t

A (Objects) = ko] % o] t] o] E] (data) & 5733} 8t A (abstraction) Y LT} Tho] M =2 130
AA AA 7] BAZ 2IAFH UL (& o] (Von Neumann)-‘l] “x g W A AEE (stored program
computer)” 2 2dg may, & j_J,‘{-XJoﬂ,q I A AAE AP YLH)
B E AA = ole] |l €] (identity), 3 (type), &k (value) & ZF5 Ut A 9] olo]dlEE] 3 H 501 &
WA A gy h R gAY AAY F4E AN E EFULE is” AAE F
El& vugyrch id() g5 ololHEEHE A= 23T %A% =d5Yth
) =x 7 AFE W EE e AU YT
A2 F AA 7} A Qo= A= YL (& 59, ¢ S 2t Ju) 1 o) AAlEol M 5
Eﬂ

dolg 2
S 7157 5 Ao FYTh type O B4 AR} B2 AN AATH S BdF U ololWEEl 9
upR 7 A 2, AA Q] F (type) G A HAE A kH U

CPython implementation detail: CPython 2] 7%, id (

O

o' AAES 72 AT 5 AdF Ut S AAS 5 = AAEL 7P (nutable) o) 2k Uk ok
507 o He WA 5 Q= AN S-S E W (immutable) ©) 2l FUTh (Z7HH A A ol th xS A3t
A Q= B Aol g2 7HH AR ghol ‘?i?'é}rm Bﬂﬂﬂi}iﬁ T 5tk A v Ak Qe
AAE] Aol vt = glenz A ol o d3] Eolgta JAZ UL ety EHAALS JdLD3HA+=
M7 E7FsSh s 2= A= g5yt £ o v EEUh) A9 7HE A (mutability) - 7121 9] 3 of 2 3
AAPYULE A& S0 2 =AY, F2 (tuple) 2 & o] A 9k, © A 2] (dictionary) 2} 2] 2~ E (list) = 714 ¢
[BR=

AA+= 23 GAH R s 2] GGyt ¢ FxRE A %}-a | (unreachable) 7}H] 2] 5> 7 (garbage collect)
Huth Fdo] 7HH A =AE A AA 7] AL ot A=Fst= A o] slEg Ut — ofd FxFHE= AAES
FA A e ol 7 A AT E Ao g FHE A= ?Lfﬂ«l 4 A YUt

CPython implementation detail: CPython 2 & 2] =% 314 A Ak (reference-counting) *41-& AF&-3t=o], (A
Agog)ssdon AAE 7}a1x1g 2 15 ﬂxm 7}9qu} oo ﬂ%—‘%—ﬁr 7“xﬂ s F27HAAH
A 7T 5 T AT 2 B2} A E IR EE AT B et w24 A
FAS Aol A R E=gec BE EH% = T‘f}ﬂﬂ AUt g2 FAEL g2 4oz 532353, CPython

WASE Aol s Ttk SAR AR AW ok H 43 AHE oloj W &

lgAgdsaos w419 494 3

17
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7+ o & s}o|d g A o] A (finalization) 5] = 7 of] 2] &3}#] olof
ﬂk@ﬂﬂ)

o L.
o
Y
2
N
:N‘,

o
I

R
230
o fy
e

_&‘1_14

i

o

of,
>
N
o

u

i

S

oy 2,
o
F 4

o,
i
a
I
oo
o)
©
>
ofo “"_l
rlo
i)
N
4
o
i=)
rlr N

3o,

o

ofr

0, of
-

X &
(M <

zZe “ﬂ H (external)” A Oﬂ o sk
Hﬂ?q , 7R = A= E FE = o] of
=Sk ﬂ%iMD} HE close() HAET} =

: ‘try---finally w3 ‘with T2 o€ A = A

[e]
e

o0

m

> i rfo
L

o,

o

R=)

Ir e

[
o
g rlo
oL [ N 3
e )
ol tfo N,

tlo
oSL
o
ol
>,
o~
[o
bu r
g ©
(]
)
(o]
-,
o
o
w
9,
)
<
I

A&yt

o 7] 5-& the Az
e HaE, 9492
317}74‘51]0“14 %}%
P ol B3] = 2
74 AA 7o) Z

fu
v
v

£ 2 Ad oY (container) 211
. o] F %ﬂEﬂOlLﬂ-‘ﬂ #Y 4RIt ﬂ%
9 OPOIHJ g o= 3 i Yok sk Rk
o Yok ZEH/H (E’;é‘&)g
sl 7%‘%1]7}H&7§ﬂfd Aoy Fre HA g Yt
St ol 9FS FUh AA Y ofelE Y7} k= SR 4Z2AE
Wﬁ%%z%ﬁ4°“ﬂiLﬂﬂZﬂ}% A %ol A
Ao A= ol A o] 3185 A gk UTh A&

2L e AR 15 97, obd £5 A2 L) A o -

PN m
=Y
ol ple T 2
- =
[SENTe] Olgn 2
fu)
aJ
T
o
BN
et
o
o
o
fd
30
)3
°
PN
L
r
patk
rﬁi rﬁ
oz T
o O HE
_— r[O
_L4 _L/ ~
1o o -

oftl
lo
O
td
rln
_I{)l'
g
=2
>
a3
__>|4_1’(
N
N

X
rlr
o2
ot
o
e
i)Y
<
o
e ofrt
R
oflt
Lo
oM,
o

N
~

it @

. ‘ﬁlrlo

o o off

ok o
2
Q

to iy

i g0

o)

-

iuj

rn’,

)

=2

N

rE

J?‘:

— e 2
~. m‘o
e

Il -
Q, ~
3% ot
=
2304
>,
il
L fo
il
K
i g
ol ¢
o
s
K
=
il
)
i
2
o~
I‘E
SH
[
m
O @
s
kT -
ﬁ
L
of
)

o =
fuj
o
o
°
_E

rlr

32 EEH AS

i)
o
2l
i
il
rlo

N 2,
=
o =2
#
o
X,
&
5.:
) O
rﬂ
o?f_'
rulrl
1o
Jfu
Ju
L
30
oy

ol 0ok C 1 A B o)
Al o 7:]] L Y4 Jg=gl (o
ER SR A

o
X
1o
=)
i _1&
-?E "\ O_A.,
]
il
2
Jo
AC)
:{>

2719 Be Bl 5 YL UTh )

S8R0z AYY 45w

Al et o

ﬂiﬁ

|m

AL) Erzi
l"—z:iE i
—.>le

2 T
o €
o

rlo ‘m
BN
'y

(special attribute)’ = <

82 9% o] obduth %

M o)
o,
2
u)
ro
m>~
o
O_u ‘|“
torlr
e

ox, ot
i <
H 2

M
T

Z
i)
o
2
oi4
ok
rr
=
ne
2
)
Ko,
[o M
b
220

stute] AA 7 A F U o] AAlol= WAEH ol &
o] R & LE} = A E UL o & 0], A F o=
ZH2 AR YT

= o] g Zt= ke AA 7 =AU o] AA o= W
A28 o}k =2} v A] = (numeric method) 2} B 3 (rich comparison)
Aito] A ko™ o] FhE o FUTh (LW A =g
oji}, o T2 S A =T T) B A EH ol A B 7= A] gotof

o
)
2y
tlo

N

None ©] 32 6}1/}4 Lt‘x_}% 7
None € Z3&) {2

z 2T
N
U
N
ox
ol
RN

rk;ﬁr[r

5 o] = NotImplemented = %5]1
A== A2E 5 ?i’ﬂ'x}
B Qo] w2k 514 3

e,

oé
rL{:

t} 2FA| & Y- -2 implementing-the-arithmetic-operations 2 ZF31 84 A] L
H A 3904 HA: B8] o A NotlmplementedE Hrlele AL HAEHdF UL A= 3
08 Y7t A ¥ DeprecationWarningE HE@Uth &FF W9 gto]H oA = TypeErrorg

LA D AU
Ellipsis ©] &2 shite] ghnks ;}—;\141;]. o] ZrS = Bhte] AA 7 =T UCH o] A= FE D ...
ol U FH o]EEllipsis & 53 AUt =832 #Y Ytk
numbers . Number 0]3\3%% <2 gl dof o3 UL]-—‘F%O] 2 31, A A A U F
U A AA = S dUTh W o] HEol A | Ao WA 5y =
SR A 51 oA S o] S, S g R elo] 4 E A4 AE B St

\i
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The string representations of the numeric classes, computed by ___repr. () and __str__ (), have the fol-
lowing properties:

« S AR A W el A g2 7 AAE G s RS A B HE Yt

=2 =2
. bseb, w2 109 YUt

o 257 9O B 02 A B, AP 0L FAH A g th
« 257 99 B 02 A HL, T 02 EAHA FHUTH
 REE A4 wE EAY
shold e A%, A%, Basg PRIV
numbers . Integral °| 252 #A9 A5 F (AT ) £3E 8252 e
F A 79 357 95Ut

A4 (int) o] A2 (VP W27t S &t g A fle A AE BdF UL A|IZE
(shift) 2} P} 3 (mask) A4be] HA YD w= o] T o] 7HAHH I, 55+ 45 29 H5-(27s
complement) 2 X F =], £ v EVIJE o 7 B3ot3] E4d A 2L 295 St

E¥ (bool) o] A2 =gk AAH} S et HUth False & True 7 AAR 29 & AA
Yth 23 32 int 3§ 21413 (subtype) 0] 11, 2 A3 A Z+7] 031 X F S 2tk
ool AR WAH = AU, 47 AL "False" & "True" 7} RE2HE Yt

B 28 FAL 72T AZEL npA T Azt b o v Sl A& AlFstr] 9§

gyt

numbers.Real (float) °]ZAE2 7|4 59| 9] A4 = (double precision) F-5 24 & YERd Ut}
S gE = 3ol W9 W E 29 Aol A A= sHE 71 A AAI(8FC U A E) ol 2=
Fabell S5 U th 3ho] N2 T & (single precision) 5 &5 & A D8HA] syt o] A5
AR eHE ol 7t E = ZE2AIA QL w R 2] 8] 2 sho| Mo A AAE AHE St S0 7k vE 3
daAlF e musi Utk 2 wjFoll 7 7HA] S/ RE A5 T2 Ao E EAFsHA vkt

77} g,

at)

=
=
Utk #5258 $oh dAS EARS FHFUL Harz o AeRA FHeis, 471 A
OJEZHE z.real & z.imag E A & AH5 YT}
AD2E ol ohd A4 194 (indexing) 2 5 Q= Faat o
len() S AAAT 7R FRE f42 S UL AJDA9 2
alil

S0, 1, 1 & ZRFI T A A2 a0 G2 itali] 2 APy
NA2E Sl AR AAFUTh ali:j] Li<=k< 8 BESE BE F24 S AT B
Ao A AgE ), Seolak 2 B AA2dUTh A FFES 04 AFHES A 1T

A H U o

of @ Al A2 Al WA “2F (step)” Wi 7] A FE ARS-SF= “2HF & 2Fo] 4 (extended slicing)” = A A 3]
thafi:j:k] E=x = 1 + n*k,n>=0,i<=x<j = UE3|= TE =2 x 2 A}

>
i
[>
rlr
M

WA ol wheh TG U o)

=4

APz R AA2 P AR do 507 Fol= W AE 5 dsUch (B ohe A2
B2E TYSE, T AN PEL S AT, WD S Agih AR, B AR 2 RE Fre
AR AT AAE WA+ gETh)
ted 2 BEL BN AAA Tk
B} (Strings) AL L § U F T F & <l E (Unicode code point) 52 £ dl= gHE9 A|BA
dYrth U+0000 - U+10FFFF HHQ RE JE ZIEEL EAGE 292 5 dF Uk
shol ol char ol g uth BlAlel £4e] 9t 4 1 Foet do] 1 o #4d
Az 2APUTL W T ord() £ ZEZJEE XL JA oA 0 - 10FFFF HH <
32. E=¥ AS p
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A2 MBIt chr () 2 H9)
H3keh o}, str.encode(

0 -1 £ algale 2ol 19 BAY AA =
O At A S AL B A sr & bybes 2 A,
s

)
bytes.decode () + 2 ¥ 2 S F=P gt
2 (Tuples) 729 T52 A9 o] AAYUTE F A o3 FHo2 A= 72
2 Fulz 289 2384 Y HE02 e £ AdFULh sty FEow FAH4H FE2(AE
H singleton) & A o] FulE ZH9A e F AFUTZIZ ZHA S FEF Yoz,
EAA DR = RFES HEAGSYD). W FE2 AN S E BhE 5 IS5
nlo] & & (Bytes) H}o]E € (bytes) A A= & v & J Ut} &5 8-H|E Hlo]EQIH], 0<=x <256
HAY B AP UL vlolE 7“7'4]% s W= vto]EQ BEHE (b'abe! & E2) 3
WA bytes () A X} (constructor) S A28 4 Y5 th E3l vlo]EE A A= decode ()

MASE Fal EAdE 0298 5 e
|

A AL A DAL S A 5
S QeI del (A Fo] o= A5

A7) 5 7he) A A A A2F o] Q5 Th

P 2E (Lists) 2] 2E9] FB2 999 shold AN YU PAEL FUhE ReE BN S o)
2% ool dojA] BE  AFUTh (4o 001} 19] P AES BEtw HE FHo] Be

lsdh)

dlo] E vl & (Byte Arrays) H}°] E %ﬂ(bytearray) AA = 7]-% g gy WA bytearray ()
AR e Ut ZhHoletes A (A A E7Fs it 2) S A2l st viol E
g2 B Hlo|EE (bytes) A<} 7EL8 OlEjH o] 29} 7| 5& AlF+ Y Th

A BE array = 2719 7P A A2 L A28 =], collections BE AA] upa71A] ¢

% HE (Set types) O] AT L FE Q= B0 AAESY 4 QL FHF AL YeddTh dHAT 5
SUTh SR g o HEl ol 2T 4 9, WA T4 Len () & AT 2ol A= FEE A4S Bl F
DT 2155 M 0] 5w o141 AL fast membership testing A 9 4] 557 32 A,

3 7

2 % 3 (intersection), 37 & (union), X3 3t (difference), th % X} & (symmetric dlfference)&]- A

b Alite= ﬂo‘qr/}-

A dasole gMve 719 22 EWA % ] AEFUth =2 ¥ B Aol &g

At A F o] AZHrh= ol ol oF Frt: whek %7‘}7} 2 v aHE (& 501,134 1.0),

a5 stk J 3ol Eol 2+ s uth

A F e WE A Fol AUtk

%‘J?J(Sets) o) A= 7hA AE= U Th WA set () APAR s 4 9031, add () A2 WA=

/\]'—Qh’ﬂ/ﬂ ‘/]’%— o +4& + A5 Uk

%Lﬁﬁ(FrozensetS) oA=L =¥ ATS Uk U WA frozenset () AFAR WE + U5
‘41‘/} %‘34 7‘15‘(frozenset)%% ojal s Al 7hs St R, thE &9 °J"Ur, gxydee] 712
AHgE g s Ut

v 3 (Mappings) ©] 22 01-4-4 Adlx Fjte Ju s = AA 59 733 J s vebdth

3 7] % (subscript notation) a [k] = "33 a o] Al k & Ad XA 5= 35 = =< ®34

7\}3-9 TE A, ‘:H?JO]‘erel ol ol 2 = dsutk WA &4 len() & wisgof 234

FES NeE =HsUH

A 3RS W g Fol dsuTh

9 41 2] (Dictionaries) ©] 2 %% 78 dolof dds fgow JdddH = AA S T A=
Uebdurh 712 A3 5 fle AEL Bl 9A Vv 2 99 7hEE FollA] ofo|dlEl ] 7}
ofuzel gto = vl % ﬁ%ﬂf‘ﬂﬂi} gAdee] 28 FdAol, 7]19 sjAlgho] =5l WAE
A XL AL ZL For FASHES 278t YV WEAUTh V2 AREH = A B B9E

20 Chapter 3. E-'"OlEA E%
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o
N T
N,

r[og
0=

r
—1
w O
rr

A | &4 08 F7h0 M9 e @A A4
ok A& A8 RAE AL WS A AW, 71 A AT A 4EI B ol A
3}

M
o 12

I

) EAYOR BE S AUt (AU e faTde] A4S

wl

al

>
fo
o

N

g

s

<

=

o mx 3 Nl

2E dbm.ndbm & dbm.gnu = =719 i3 § 2 A Fdt=0), collections BE QA 0}

AR QU e,

e o ot oo (T M)y

ek dsyrch
E 2| & (Callable types) ©]Z2l&2 T T & A2 2
AH&2E o] g AR B O T AAl= T AYE T HEAJUTH (s F o A Fa). T
o] @4} v} 7§ M = (formal parameter) 5537} 22 720 F53 EFotE A A (argument) FFO 2
TEHooF Pt

£ 4= o] E 8] H E & (Special attributes):

HEZ|IRE o|oj

__doc__ s AHots BAMY B (e B None; A B *7] 7V
Fe22 A5 A Ut

__name___ T ol & 27 7V

__qualname__ 9] F3He o] . »7] 7t
WA 339 F7}

__module__ gt A" 259 o] B+ (Y= A7) None 27 75

__defaults__ A 7| B EE= (v A7) None OS2 W03 K&, | 27| 7b5

__code__ At H g9 vlt] (body) & Y I AA 2» 7] 7V

__globals__ o A9 HEES I 9y gl i ek xR — o7 A&
7 Ao REQ A Y o] ¥ 7 namespace)

__dict__ Ao ghr o] EEREE X Yot o5+t 2 =

__closure___ None = 349 28 W 4= (free variable) = ©f| o] 3F Q7 A&
AZE 712 A(cel) £9 5=. cell_contents
AEZHE st HH = ol & HAA L.

__annotations__ | W7/l SY o] H o] AL 7}A dict. dictd] 7] = 7] 75
f 7] =2 o] 5 A dl, vk 3k oj = o] M o] Jlthd
'return' 2 7|2 A&t

__kwdefaults__ | 7I9|E JEI=t A st viZi e 72 s 7H | 27 7
dict.

T AA = do Y oEGREE Y &
(metadata) & o]l =l AHEE & AFULTE JEREE AU E 0+

A AA & cell_contents o] ESHEE /ML AUtk A9 g2 9L Bur ol e g2
AR b= AL S 4 A5

5 ool B 2HA0 J0E DE ANZEE 22 5 AFULh ofeol et ) F o
14e ZNBAN L. DL types BEANA A2 5 gl vk

w
N
Hl
Eh!
og

Al

Ol
®
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AEIA WA E (Instance methods) QA AE A WA CE S, ZHPAALEHAR RE Z2E A
HE

—~

A8 A o) B4 e AR

s % 7] 7(43‘ NEZRES: _self + FH2Ad2"A AR, func_ = T AA;
do S YAME9 A% (__func__ . doc__ F ZHYT); __name_ 2 HAEY o]&
(_func_-_name_J"’Jr 25 UTH; __module_ 2 WAE7FAYgE BEY o5 AL GlE

7§—?—None.
HAEE 7IW 59 BRE T EYRESS ¥ T A=F ALdFUT(EAI T 271& A A
32 k& oh.
EPRET AL B F5 AA )AL Felx WAE AA R, A2 He) WAHE AA =
44 Ut (olhs 1 2eae) AAdAE B

A2BAUAE AR Feh 2 A2HAE B3 Fehao] A R A5 AAE PSR
HEold ], __self  OEPRE&IAEA0|N, HAE AA = 4T (bound) 3F 3 THA
A WA ESY _ func_ olEZHEE A9 T AA YT
AAEA WA AR} e A AAE A

self_ AEPREEZFH 2 AHAlo]a, func_OiEEl%E%%EﬂéUﬂHEﬂﬂt&—%%%

T AR,

l

i

ArEbAHAME AA7FEEE uf, 7[0S F+= T (__func_ ) 7S &5 =4, AR E5 9] oo
SRR AN2EA(self ) 7MAFEULL A& S0, c7t 5 £() o A& 283st= F o
o], x 7kc g AdrEAd ], x. £ (1) EFTEFE= AL C.f(x, 1) S TEFE= A ZH UL
ArEAAHAE AR 7 SR AE AAZHE S, self o A “Fela dadn”
S AAZE Zd2 AAYUT T A x.£(1) oY C.£(1) S ZTEIE A2 £(C, 1) EZE
st A 25 UTH(E & 718 @4y h.

St AR A 2B 2 ARz HEL A HAZHE oJEZHEES 92 wjujr} oo
o] oF T ). ol | gl 0% AHEE NG Ao dYsta, 1A Y A4S TE3E Ao
a7 A7 Utk T3, o] MEko] AR} A o] gharof| tfE Ak d Ay gl F2] F oF §h Y
s o 28 E 44 (282 z’fﬂ‘:'ol ofd B E ﬁiﬂ)% HEQlo] dYTh Fela dadne

EelRE A8} 4o Tt ARA M AEE NBH A EThE AL TR o) WHe

St el oEGHE D u vk Lo gy

A ol g4 (Generator functions) vield & (yield &+ 2 FZ) S AF&31= ?}g U HAEE Ay

#) o8] &< (generator function) 2t11 F-E5 Ut} o] & ?;1’—’,“—3 S =5 A o] H g o] ] (lterator)

A= %ﬁ—rt 1, 49| vt (body) & ’“T’ﬂo}“ o AH-8-E Ut} o] E Eﬂ °|E1¢] iterator.

_next_ () WNEE SE3¥ yield ¥°] S ATT 714 g7 AP Ut g7}

return S A ALY ol =435} Stoplteration o9& ?3127] 1, olE g o] Bl &= ‘?}?}
3l= ZEQ T =E35HA g Ytk

€l 3k~ (Coroutine functions) async def & A& A A 2 =
(coroutine function) 21l 5 Ut} ol H ‘q}-’,: 2 5&3 92
HA A S 0 &E3, async with&F async for B2 A3 4= 9l
Jects) /ﬂl/ﬁ_ L ARFFAN L.

LU NS 390 B
| AAE 5 Uth await &
Z8 A A| (Coroutine Ob-

EIRSAEE: 0] €] 34> (Asynchronous generator functlons) async def & AFE3IA Aol = g7t

yield & AFE3HA B]5 7] Al gl o ¥] St (asynchronous generator function) 23l F-5 1/] t}. o] &
St E &5 A 8|5 7] o] ] &) o] B (asynchronous iterator) AR S E & F =4, 49 vy
(body) & A 3 3}7] -"Hﬁﬂ async forzolA A Uth

Calling the asynchronous iterator’ s aiterator.___anext__ method will return an awaitable which
when awaited will execute until it provides a value using the yield expression. When the function exe-
cutes an empty return statement or falls off the end, a StopAsyncIteration exception is raised and
the asynchronous iterator will have reached the end of the set of values to be yielded.

22

Chapter 3. H|O|E{ 2 &



The Python Language Reference, £A| B{Z 3.9.23

2E (Modules) =52 Fo|x =9 7[EAQA 243} o
=

A8 2} A 2] Z 2 2 (Custom classes) AF-& 2}

)% &< (Built-in functions) W7 gt A A= C &45 S A A5 Y th(wrapper). W3 g2 o
E— len() ¥ math.sin() (math € £F W ZEYUTH 7F YdsUth AR Aot 2
C 3 0114011737&9‘45} f—?an AR JEFJHEE: __doc_ 2 ;}—’Ff’ Ay BApd =

7]
%’iL 7% None YUTH __name_ & T o]FYYTh __self  + None OE*““%“/]DP
(EHA T thE F5S HAAI2);_ module 2§47t Ao E REQ o5 o] At gl A -F None

AU,

)7 v A = (Built-in methodS) o] 212 At W ] thE BEdUth oWl FAI A F71
JAAE C Fofl ALH = 7“11] E 2t syt WA mA =S o2+ alist.append() 7}
A=, alist = FJCE AN YU o] Ao, 55 7] A& AEYRE __self  Talit 2

Z28d A= AP Utk

Z @) A (Classes) Classes are callable. These objects normally act as factories for new instances of themselves,
but variations are possible for class types that override ___new___ (). The arguments of the call are passed
to___new__ () and, in the typical case,to __init__ () to initialize the new instance.

Z#) A el AE A (Class Instances) Instances of arbitrary classes can be made callable by defining a
__call_ () method in their class.

import_module () I W import () TFE oz E A~ o 9
S e Ut BE AAl= gAY AA R FEH = ol F S #Asuth(e]l 9 g AAl=
RE A Ao H = FrEL globals olEgHE® FxFUT). ojEH
glof et 23] 2 AP ULE A& Eol,m.xEm.__dict__ |

Z713}et=d AHSE T E AAE 2 %1 A syt (E e 271317}

_ dict__ ["x"] =
Ulﬂl e (27] 7R o

= O”t% 1= -7 None ¢
FRE Wl o= oA

D} AE =z 2 o X4312 =

A= A gFFUTh 3 gho] B

grojB g e|o] 2w ol Xﬂ%g‘%fjr-

S+ 971 AE oERRES:  _dict_ = QMU R R¥H = BE9 o5 F0AYTh
1=

1]
i)
N
fm oy
v
O

gHEE: name L REY ]E?:Mu} __doc_ 2 EESA

(= TE e 7annotatlons =REHE

AUg gyl file L REolzrdH Hdo A

REH AL od %% E%Eﬂlﬁ%_file_oig
)

&
=0
o
%
HU
o
_WL
offt Lo
N
o
HU g
fu
ofl
A}
ot
2
|
o
o,
o
ol
Jo

CPython implementation detail: CPython ©] 25 4 2] & v]-¢-= 1y w £, g v lof vt =
ZhgolleEte, BEol 27 x5 Yoy 25 gAY = AU o] A2 o™, A&
EAEAY 9 Y E & A H o] &5t T2 BEe FobFolo gyttt

Y ZHdx 5

s Aol Ald Fx). Felae 9AYE R 78 H ol § 32 7<L
ol gAY gt 23] 2 Mgk Uth o & &9, I
o Eg| R E ] FZote thE W E= d gote o 2] 7HA 5 (hook) O] UAs
o]Fol HAH R FoH, JEYRE HM L B FeAsoA AL YT O] —‘jr—‘?—%"/ﬂi AMLC3
Hl A = A3 4= 4] (method resolution order) & A& 5t=10|, T} Abdo] & By ZgAE Hol& ‘T}o]
o}l2 & (diamond)’ A% T2 7} A = Svl= A T2 oh «4"’] # o] A}-&-3}= C3 MROO| #3H &
o ZA S W& 2.3 w3 o] H R A B A https://www.python.org/download/releases/2.3/mro/ o A
ZrolE 4~ 9t}

Felz o EYRE Fx7t(Edac sy SHA MME AAZ AAE s, __self  o]EF]
HEZlc 9 drdamMe Az g Ut 28 g HAE2 722 us, 28 g HAs 2447
AT Qe AAE MY ULl S22 HE AL oEFRHEY _ dict_ o AFH g A=
5 wEs o el eI e 7 E sy Al vyt
Fa AERE YL Zef29 9 E AAT B, oH Ao BR Zeao gAY E
A=A e ek

32. EEY A 23
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=

ZHla A= FHEJAAHAE FHFEF (M E EAN L) 352 7 A5 UTHEI & EAA L)
ST OEYREE: _name_ 2 ZHW2Y o]FYUTE __module_  ZFHATFHYH BEY ol &
duth __dict_ & F;H2Y o] F T A= g E Gt _ bas s__ ERREZHAES
Aot FEQULH £ 2 Fd2 55 deve €48 FAZUTH _doc__ 2 Fe29 A9
EAE ol AU H o A ¢ o™ None YU (}l& 5 ) __annotations_ & 229 vt E
AYPAAM - W o] mEH o] d 55 B2 9A 131?41413}.

2 9l AE A (Class instances) A class instance is created by calling a class object (see above). A class instance
has a namespace implemented as a dictionary which is the first place in which attribute references are searched.
When an attribute is not found there, and the instance’ s class has an attribute by that name, the search continues
with the class attributes. If a class attribute is found that is a user-defined function object, it is transformed into
an instance method object whose __self  attribute is the instance. Static method and class method objects
are also transformed; see above under “Classes”. See section T] 2~ = ¥ E] =231 3} 7] for another way in which
attributes of a class retrieved via its instances may differ from the objects actually stored in the class’s ___dict___
If no class attribute is found, and the object’ s class hasa ___getattr__ () method, that is called to satisfy the
lookup.

Attribute assignments and deletions update the instance’ s dictionary, never a class’ s dictionary. If the class has
a__setattr__ () or __delattr__ () method, this is called instead of updating the instance dictionary
directly.

W ST o] BEE MAZEL AAW, FA2 A2VAE S, AA2, BB AT 5 YT
S5 ol 5 AR HAAS
ST OEYRES: _dict_ £ oEZRE dHYHYYTE __class__ £ A2EHA2Y FHAqY
q

VO A (5h2 AT Gl A 9aUTh 59 44 £ 9 IS GegUch 5 AAE BEs
o8] 7}A D]'—J;‘ﬁ o] & Ut}: open() WA I, os.popen(), os.fdopen () I & A AA <Y
makefile () A E (281, o}nt= & §L7¢ EEEO AlF3es tE S EoU HAEE).

Ul

sys.stdin,sys.stdout sys.stderr =9 HZgHY TZ 9d, &8,y 2ELo g 27|3F

g AASYUth EFHA2E B2 & A io. TextIOBase—% EH/\OHA%H A

~& ogyrh

& (Internal types) QB Z2]E}7} Y3 A 07 A3l Bd JS& Ag Aol A =28 Ut ez E

o) vle) WA o] 59 Holt WMAY 5 AW, AL 915 o} 714 AF P T

FE A A (Code objects) T = A= vlo] EZ 7 3} A H (byte-compiled) 2 3§ 7}5 3 3ho]|#H =& e}
e, 2 ol & 2= gta® £ 5 U 2= AR 9} I A ol Aol 7k s uith 34
A= g9 A F7Hglobals) (F71 B EE) S YA A2 F25a JAwh I A&

o} 4 (ontex:) = 237 9171 ek 581 71 gk ol §e Anof A g8 o] sl w1
A2l 0] 94 % LTk (48 Ao AL £ g2 el e U e, B9 Alske
o), 2E AL Buoln A AR Tol BE oI H AAE (44 T A0 wE) 20 94
ST,

S 8171 A8 o] EFRES: co_name 2 &9 o] F YU co_argeount & 94| A= (7]
2] A-g ARk} 712 Zro] A AAEE 28FHUH Y F WY UTh co_posonlyargcount +
A AL AAE (715%}01 Ql‘c AAE= i%‘g\%i})/] N4 94Ul co_kwonlyargcount &
719 E AE AAE (71830 de dAEE 2FHYH Y /MY Yth co_nlocals & g7}

AEHE Ao WEE (AR S EHFUTH S A% AU Th co_varnames & A9 WS o
e B e FEYUHAAEY o5 9A YFYth; co_cellvars € THE &£
Az = A HEEY o]E2 U JE=EEZ ‘?Q Uth co_freevars = A8 ¥ 4= (free variables)
£90 91 5¢ 97 9t FEULTh co_code £ WoIE T 9 ARG et $42Y
T}; co_consts = HFO|E I E 7} AFL-31= ﬂEﬂ 18 L33t B o]jl/]ﬂ—, co_names = Hd}o]
E FETM ARG ol Ew B A FEYUTH co_filename 2 A3 YH I E=E Xﬂ"‘ﬁ]'
g o] &Yt} co_firstlineno &= 49 A WA & HE YT} co_lnotab 2 ° Hlol E

FEAAY AAE E NS E Pt WS TAEE JdT G AT A S JH=

24
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9l A71YYt} co_flags &

e A2~ FEE ZFTFAAL); co_stacksize = Q3 ~H
JEZH oIy S I(flag) S A= AT G A

HHE 3 28 @Sl co_flags & 913l B98I0 AGuth BTk AU Al AA AxE

oFEol7) A5 AHE = vargunents £ % A EH K= 0:04 74 1ol HV ek 98l 71912
U] 5151 AT B A - roumosas 4 & A58 HIZ 0x08 ol 115 IET: W=

0x20 2 B4 A A A ST E1 o 45 ek

F2 71% A (from _ future_  import division) =3I AA 7t EA 7|50 EAS}
= e ol A 744?451 R=AE UEFH 7] 93l co_flags & HI ESS AMS YT F47F F4
division©] B4 31H Aref oA AulLdE oW B E 0x2000 o] AAFH Yt} H]E 0x10 33 0x1000
£ oA WA Ffol A A ALEH AFU T

co_flags o THE H|EEL I ALE-2 913 o o] o] Y5ich

Rhek 3= AR 7L dE UEPA T, co_consts o A WA G52 AW FAL ol AU F L H A
9k © ¥ None YUt}

= #) 9 A (Frame objects) =& Y 21 A= 43 = | Y (execution frame) S YEFH U T} Eg o]2~m 7
Aol 78 AL (oFE HAAN L), 55H 54 2= Addg
o]

EF A7 AR AEGYREE: £ back & o] 28 2 ¢ (ZEABFO2)S 7He] 71 AL, o Al
/\EWA Hl=ho] 2 None; £_code & o] Z & Y of| A] EIEAA; £ _locals EAY HSE
Z23)3t= AFEE = 9 Y £_globals & A Mg AFEHUTH £_builtins & W34
(intrinsic) o] &Eof AFREH U} £ lasti &= A &3k vlo (instruction) & A&t}
(Z= AR 9 vfol E I & FAGof| tf st ?lti]icﬁq‘jr)-

Accessing f_code raises an auditing event object.__getattr_  with arguments obj and
"f_code".

T 27 7V oJERRES: f_trace L,None o] ol UH, I & A FO] ofg] oJHIER 3|
Egﬂ € FFdUT @AM ARSFH U, BE oJMES 7 A £ Sl A AT -

r]r

_\:l=0

I
=]
I
ol
o,

ofy

T3 f trace_opcodesE TrueZ A= AL Z QHFHE T = (opcode) T o|HIEE 5
0} O

|8 ¢ AFUTh 34 o s DA A ALt FAHE Fez e Z’-Jﬂx]
ez H F3S U 5 2o Fo5)oF gyt

f lineno = Z@ 4o A & AZT YU — EF o]& T4 (f_trace) oA o] S 2B G &=
Azt (LA 73 ute =g d oA wk 75U ). Ty A=1f lineno & 2 7] Y3+ A= S
T8 = ASF5YT} (429 Set Next Statement).

seQ) AR B WA S E A A E o
frame.clear ()
ol MINE+ Z o] 2 A ApEol thet BE FxE A AFYTEH E3 weF ¢l o
Al ol Elel % 3he, AU dlol e 7 5 5 iz0). o) A& Zel 9 A7 7} B
TEHSAEU =S FUTG(AE 9, A2 & oA Ed o] g 25 ALSS 9
—61— ‘IH)
vk = g ¢ o] I A] A3 £0]™H RuntimeError o 2] 7} WA g o}
WA 340] 7}
E o] Am) A (Traceback objects) E & o] Al Az = of| £ o] A8 EFo] A& Ve UTH EF o]
W AR = o7 HAYE o] vFE o] A 1T, types.TracebackIype & SE3A YA Aoz Bt E
S Q5T
A A0 BEol A Eelo]2Me] B2, o9 Al S RobA AW 29 9 3e ), 225 1)
QA @) E ol 2] Shol Edol2m AAE AT A9 el 7ol Eol 7, 2
E 25 zZz2aHo] AL = AdFYth (ry EAA FZR) sys.exc_info() 7t EHFE
FEZ2Y A AA FHFolLt 3l o219 _ traceback_ AJEFFEZ FMAT £ Q5 Th

0

=

¢

l
)
)
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Z2aso) 42T A2l 718 ATHA b Ag, A8 Edlol AL HFEolE AEd o (17 57
ZUFE o) Egg Yty Wk ez E 7Y g 3 o)™, sys. last_traceback & & AR A}l A
A& g

YA A o7 AAH EF oMo AL tb_next OJETHEE oA AZ5 o] AA 2~ EF
A WAook AR Ao A B A Bt A 2 A1)
5597 A% o EPHES: th_frame & @ BANAE A8 2 YUk th_lineno
Q] 7} At 2o HEE un}, tb_lasti A&3tnlolE T= WHL 7] AUt uhek o 9
7} except 2 o] U finally E o] 9l try T ol A HMg'o‘}?j, W 5 9} E g o] Am o] upx] e o (last
instruction) & Z & A AA ) & AT thE 4 Y5 th

Accessing tb_frame raises an auditing event object._ getattr__ with arguments ob7j and
"tb_frame".

EL 27 7t oJEEHE: th_next & AH EF o] A9 thS THA| (o 2] 7} A 3 = 3 Q) W13k
S Z)olAY th2 @A 7 912 ™ None YU Tth
WA 3704 HA: EFo] ] AX| = oA o] I Oﬂ/ﬂ YA H O 2 JIAEAE TE 90

B 7]E A" 29 th_next | EREE WMAT F dFUT

< 2}o] A Z) A (Slice objects) Slice objects are used to represent slices for __getitem () methods. They
are also created by the built-in s1ice () function.

E4 Q7] AL AJEZHEE: start & 3F3H(lower bound) Y U T} stop < 73 (up per bound)
QI eh step & 28] kSIUTH 7 24 A2 29 None U T o] ol E 2 HEE 2 92 9] ol
2 4 g

ool AR L st WA =S A Qs T,

slice.indices (self, length)
o WAL B A 9 A length & WrobA] Zekol 2 AR 7k o] lengih 9 A A0 A
RS I Eetolxof thet FEE AT YTHE Al 7HY B4R Y FEL S5 Uh
o) AE2 Zt 2t start 2} stop A9}, step = S fo] 29 AE gho] E (stride) 4 o] YU T A&
H AT B9 E Hold A ase duAel Sefolash Ze vy o o U Th

2 e g W A = 7 | (Static method objects) AEE] WA = AA| = floll A A T A E WA= A
A2 Aot AL PR FHS ATdUTh 289 wA = AA = o2 49 A4, BF
ARG A EE UL 28 WS Fad S A dad AR RE 91w 2
A 7} *‘XilEEﬁ%t A2 A W AA A, ThE2 ojH MIAT A FH A 42 *‘ﬂ °‘14ﬂr.
Y= A= 1goEs, 28 A E AA 2= FEo] obgUth 2HE WA= QA=
WA staticmethod () BAAE w54t}

Z & w4 = 7 A (Class method objects) ~EJE] WA= Az A A, Z;H A WA= AA A th2 A A
£ Sy, U S A dadaz R E I AAE AdE A WS E FUn. 19
z3| oA F 2 WAE AA 7 B2 Ao A= 9 “AFRAF A 9] W 4] = (User-defined
methods)” o] A AW FUth Felx WA= A= WA classmethod () AR W5 Uth

33 S+ HME O|F=

A class can implement certain operations that are invoked by special syntax (such as arithmetic operations or sub-
scripting and slicing) by defining methods with special names. This is Python’ s approach to operator overloading,
allowing classes to define their own behavior with respect to language operators. For instance, if a class defines a
method named ___getitem__ (), and x is an instance of this class, then x [1] is roughly equivalent to type (x) .
__getitem__ (x, 1i). Except where mentioned, attempts to execute an operation raise an exception when no ap-
propriate method is defined (typically AttributeError or TypeError).
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Setting a special method to None indicates that the corresponding operation is not available. For example, if a class sets
__iter__ () to None, the class is not iterable, so calling iter () on its instances will raise a TypeError (without
falling back to ___getitem  ()).?

YZAEE FW Ue Z2E 7T v, B2 233t AA|o o] 5= +E7HA T L= 2o
Z8FUL A& S, A E2= N FEHES AN AR 2 s 58T ¢ 5y Th HFX]U]’AFJ'
o|AE AU E AL o] ¢t E 4 AdH YT (o] H 37FA] o] = W3C 2] Document Object Model 2] NodeList
ol el | o] 2~ Y t})

3.3.1 7|2x ¢l HAE{OIO|A[O|M

object._ new_ (cls[ ])
ZAE s O A JA2FAE vHE7] 93] &P th HeW_()biEH HAZd Ut (2
A28 o Sl 59 g eslthed, A U A4E 5elm e Aannsl Faln)
Aggunh UmA a2 AA A4 2 (e 25) o A" %JIJD]— ew__() 9
e g2 A AA a" o] ofof FrUTh (B s O] 1A' R,
A nkA 9l —7—5'3L super() ._new__(cls[, ...]) o AFAAAEZ A= Yo E 77 2
2o new () EIZEFHA A JA2HAE W % o, 28 F7] doll 283 A4S 7T

If _ _new__ () is invoked during object construction and it returns an instance of cls, then the new instance’ s
__init__ () method will be invoked like __init__ (self[, ...]), where self is the new instance and
the remaining arguments are the same as were passed to the object constructor.

WeF__new () Zhds o A2VAE SHFA FoW A A2—2Y  init () = ZEHA G5

[RR=

_new_ () =32 EWd (int, str, tuple T} ZH-2) 2] A H FFP 2719 é%i A A

ﬂEEOPﬂﬂ&%QHW‘E , AFEAF A o] el ZE oA S

A A" YT

object . _init__ (self[,..])

(_new__() o ol A=

o

N ERES

npo] =3}7] 915}

A7t wbsol R Sof|, A1 S E A A B2 F7] Aol TEFH YT A=}

S ZYPA A £ 2 Xd_%}% ASAUth wrekulola Z@Art  init () HIAEE ZE
AT, A Fefne] HAEL, Qrhd, AAEH A A o)A Ze AT} xR o= BB
o2 ZEHFo o T YT A& E91: super ().

init__ ()
o] %H}EﬂlZﬂi‘r Ezl*a‘ l k7] ! BA A
__init_ ([args...]).

A A= u&ELtﬂ _new__ () & _init_ () 7} §83}3 JLSBZ (__new _ ()%UL a

71n1t () .j_ % ﬂAE%u}olzﬁqq),ilnlti() 7}.None 0194-4 %)]\_O E‘Eq ] g}\’
Zhel] TypeError% Qo At}

m[n

object.__del_  (self)
AXEAT}F I3 E 7] 2 7 o EE%HE} vlol dg}ol A = (F A AsHA) vt 2peba B Pyt vhek
ol Fea7t del () WMIANEE 23 I, AH4 iAo del () HIAEE, FYH
ATHH, A E 20 A wo] 2 ;'EHAﬂ x}xl e RS @@.’61741 2FA) 81 7] ) 3l, WA A o2 W o]~
2 HHEE TESoF Tt

(AR AE FAD) __del () WMIHEE d2d2of thE A

=
5139 2 A AN D 4 Gtk o A2 AR - o3 LU $HE AA7} 5}
o) T WA E EEDAE T AN mek b U Tk A CPython 77

Az g7t S5 uf obF Holde AA Sl el e _del () FINES EE0] HAH A o

%Y. B

2The hash (), _iter (), reversed__ (),and___contains__ () methods have special handling for this; others will still raise
a TypeError, but may do so by relying on the behavior that None is not callable.

l&J
&g
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FH3: del x=FHx.__del () BE3E3A GFUT — Lofl = A

=, - 2L x o] ZZ 3] 4= (reference
count) £ 5Lk A7, Fol g A x o) B2 A4740 0] B uf 32HY)

CPython implementation detail: It is possible for a reference cycle to prevent the reference count of an object
from going to zero. In this case, the cycle will be later detected and deleted by the cyclic garbage collector. A
common cause of reference cycles is when an exception has been caught in a local variable. The frame’ s locals

then reference the exception, which references its own traceback, which references the locals of all frames caught
in the traceback.

© B7]:

gc gl tf st -ZA.

A3 del () o) ZEFHEEAATA
a1, th Ao sys.stderr

amﬂweaaﬁﬂc Ach A A
o g 7%‘ﬂﬂﬂ%tﬂ%,
vl

object._ repr_ _ (self)

repr () W ol o8 &5 o] AA9] «“3 24 & 2 (official)” EAHE 2H-S AU vhek 7bs
ﬂﬂ‘i‘i, o2 T2 (AAF T o] FAA W) S 2= AAEMNE UE 5 A+

A8 Bojop Utk 7 dhA b, <. .. 220 d%.. > FEHY EAES EHFFYLh
e 2 R= A EA G ol oo Futh whek FEj ATt st () §lo] __repr () TR SCHA
_repr_ () 22 FW2 A2 “u] Y A A Ql (informal)” FAE Fd o] S 7F uf AHEE ¢ 9%

o= T A8
Ut
o] Z1& Y Aol AHEE 7] wfFoll, H¥ o] FHIFEE F TR QA St Aol TR TH

object.__str__ (self)

str (object) & W& 34 format
S8 FA 94 e EAY £

o
S HMAMNEE str () o &utE ol ERAL E8E AT /UH A ks FolA
object.__repr_ () T THEUTE H Wel o U
|

8 A
W43 object ol A A 7|2 AL object.__repr_ () & ZEFYrh

(), print () o &3] EE5 o AA] “H] P4 A <l (informal)” &=
o

A EA D A7 o oF F .

object._ _bytes__ (self)

object._ format_

bytes o] o8] TE= o] A 9] vl EE 22 AU th W 2 REEA] bytes A of oF Ty T

self, format_spec)
4, ey, 29 2214 glE g (ﬁ)rmalted string literals) 2] A/ A3} str. format ()

ug’L‘A

format () W&

MM El 3 S Es o], AA] 9 "2 WA FAD EHS WS AT formar_spec A= 275 =
Tl gHES EReE EALI U formar_spec QxS HAL _ rormat_ () & ?—?‘546} 3ol
g glo, Qi Sdae 2oide WEFIES stz AdstAY Hsd 20 FH 2S4S
Fyct

£ 28 o] thal A= formatspec S F3kd Ptk

28
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HESE g2 REEA] F2F o] of oF g T
W7 object & _ format__ WA &= A4l §1 FALE o] obd Q1A 7 A Y ¥ TypeError

e = ¢
2
(98]
N
=2
>
(% rﬁ

HA 3.7 4 7. o]A| object._ format_ (x, '') = format (str(x), '') 7} oty z}t
str(x) &E5FUTH

object __(self, other)

object e__ (self, other)

object _eq_(self, other)

object.__ne__ (self, other)

object __(self, other)

object.__ge__ (self, other)
o] AEZ & “FFE B (rich compatison)” HA=EdUoh A 719 WA = o] F 7o) B+
e 2aUthx<y 2x._ 1t (y) S 22FUthx<=y £x.__le_ (v) T ZSFYh x==y
Ex._eq (y) EZEFYH, x!=y % x.__ ne__(y) % CEHUTH x>y ©x._gt__(y) &
TEFUhx>=yE=x._ge_ (y) EZEFYThH
FRaulm AT E 2017 & e ARelA T AN TASA e AP @A singleton)
NotImplemented S 58S 5 AUtk FEY ATEA vad False B3 Tru EH &Yt}

context) (01] =5 1f 7o 7)o A AFEE W, Jfo] M Aol 7%&1% ﬁ%%‘v}ﬂ 3 Fholl off 3H
bool () € T =3t}

7| EAH O R, object = isEAMEHA AR CE ¥ E ] Not Implemented
F3HAT YT True if x is y else NotImplemented. _ ne ()
_eqg ()l fidstx NotImplemented 7oty 1 29 A5 YL w0
T3 7}-4 THE 9 A 2l A= 5 UTH ol & S0, (x<y or x==y) 7} ZFo]gtal A x<=y 7} & 2ol
'ég-‘C s '5]"/]'—/] 71& ?ﬂ’ﬂ'ii B i A&3A JdAbs AHs o2 oW 3 E, functools.
total_ordering() 2 EAAIL

AFEAE A o] v AAAE A et gAY E 712 AR E = e sl Al s AAE BEE Ao #ek
2 7HA] Z 28t Ul8o] _ hash () o &e Etof Y Uth
ol A =& t st (A H OIX}L@; S 2| Q43R bR ah, @ 2 9127} x| s tﬂM}J‘lﬂL)ﬂ A3
WA a2 glgutt thilel ()ﬂigti()%/ﬂi-/] @fﬂ%*&%ﬁ%ﬁ‘r )9}
gef()%ﬁi«lﬂélfﬂ QVLJHD}, ()& ne () EARY AR ﬁM%MD}, oF
A 3

1o i
o F
o

rr

SR A2 ke o), 0 28 9 A 0Ate] Fo) U ARG Fe) AR A A8 Zeh A
W, 02 B AR F A3 Aol LA EFUTH 218X 2o A3 A4k WA =T
A7 =5 Utk 7HE A B Z 2] A (virtual subclassing) -2 312 =] 2] 95 U Th

object._ _hash__ (self)

Called by built-in function hash () and for operations on members of hashed collections including set,
frozenset, and dict. The _ hash__ () method should return an integer. The only required property is
that objects which compare equal have the same hash value; it is advised to mix together the hash values of the
components of the object that also play a part in comparison of objects by packing them into a tuple and hashing
the tuple. Example:

def _ hash__ (self):
return hash((self.name, self.nick, self.color))

F31: hash() & AA7L BYe __hash__ () WINEZL E8F & k2 Py_ssize_t o 7|E 2}
21 t}(truncate). ©] AL HE 64-bit W E o A = 8§1}o] E 11, 32-bit ‘:”Eoﬂlﬂ% 48lolE Y}, wkek
BAS| _hash_ () 7} AR T WE 2718 g DS Aol A WA Ags ofof BriE, me
AR YESNA S B2 AN oF Tt o DA = 412 WHL python —c "import sys;

3.3.
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print (sys.hash_info.width)" ¢4 Yt}.

ok ZE AT eqg S Aot oW hash () JA| AL sHA] Dolok g} whek
_eq () 2 AEA 1 __hash__ () & AY3A gevtd, 1729 ﬂiﬁdi% am 7t Zd
Ao A AHE = syt wheF %?ﬂéﬂ 71 E AAE AYsta £ Ty,
__hash__ () & F83A] Zotof st=dl, A 7t 25 %ﬁﬂOI 714 oHAlm] Hﬁo}t%ﬁ
T3 4 7) Wl EJ U Th(ek A A 2] S| A ghe] WSk, ZEH 3| A] ¥ A (hash bucket) o] 1A F U th.
AR ALY Zelae VEHoR2  eq () 9} _hash () HIAEE ZHFULL ERE ﬂ‘,zﬂ“ (A7
A4S xﬂ?ﬁﬂﬂ)@ | Yot B F 3, x.__hash_ () EAATFE EFo,x == yLdullx is
y $thash(x) == hash(y) 7FSAlN AR 5 A== Fyh

_eq () EAMARLSIL__hash__ () ERYSA %= FWEE__hash () 7FNone S & AR H
Utk S8 _ hash () WA E7FNone o|H, Z# A9 AR A= T2 O] SAIFEES B2
A =g uf] TypeError & 927|131, isinstance (obj, collections.abc.Hashable) & AALE
o a4l 7b5 5 ekl Sube 24 Uk,
Wb g () S ARSSE ZAAA R ZAARRE _hasn () 9 FHE BT 0w I
HZg oA WA Aoz o]FA A As|FojoFdt}t: _ _hash = <ParentClass>._ hash_
ek eq () EABYTHA = ST A AW WA % W, Ze A Fojo] __hash__
None & ::L_ELOHO]E FUth A4l hash () & BY T T AH TypeError & o7& A¢
isinstance (obj, collections.abc.Hashable) 39| H/‘] 7Vsditha 2 O]“‘d\%\:}

_4

I‘IF I

A3 7| BR o7 stritbytes AA S hash. () 2 =T 5 gl= G530 2 “L E T o] (salted)”
°]A‘4"/} H%J]r ]”‘4 ZE2MNA Y AE MR G Lo E A F X0 afo|HE vk o 7 433t

This is intended to provide protection against a denial-of-service caused by carefully-chosen inputs that ex-
ploit the worst case performance of a dict insertion, O(n?) complexity. See http://www.ocert.org/advisories/
ocert-2011-003.html for details.

S Azke] WAL 1 Fhe) olE oA Aol FeFL FUT) Fo AL o] Ao tha) o HAE 5%
Feun (lﬂi -5 32-bit £} 64-bit W= Abo] o A = thF U o).

PYTHONHASHSEED & F 134 AI L

rtl

WA 3304 A A d Bhe V1 EA o2 A YT

object._ _bool__ (self)
=27 AA WA A4 bool () FAS Y8 TP UL} False U True & S5 oF Ut o]
W=7t Zo A ke A, BoH o At __len () o] ZEF o], Fol0 o] ofyH Fo g Q4]
Furch t&%k%EHéﬂ_len_ ()3 __bool () BF B3 A FEtid, REJ2dAE o2
A= dch

3.3.2 0{EZ|FE HMA FHAE{OIO|A|O|M

= o)~ o) o E el HE F2 (7], A5, x.name & AASN ) o w2 WAS 98l e

2 ”ﬂ/ﬂ— o] Fojd 4 5 Uth

object._ getattr__ (self, name)
71101 ) HE I A7attributeError 2 A o] TS YT name 0] AAHAo]EZHE -
Eselfd ZYAEZ | JEEBHEV}olYBA _ getattribute () 7FAttributeError
£ d o7 A name T2 5 ﬂ-/] __get__ () 9] AttributeError & 4o Z uff). o] A== (A AHH)
OiEﬂ—.‘E,’—E S WEst A Y attributeError 9 E 4O Ao g 1‘/}.

30 Chapter 3. E-'"OlEA E%


http://www.ocert.org/advisories/ocert-2011-003.html
http://www.ocert.org/advisories/ocert-2011-003.html

The Python Language Reference, £A| B{Z 3.9.23

AuAYES Tl AEFRENLAR W __getattr () ©o] TZH A ob5oll Fos)ofF &
oA __getattr_ () F__setattr. () 2o =@ with A dUTh. o] FA S ol frE
°o|7|= 8kaL, A A FOW _ getattr () 7F AXLHAG TE O ELRE HF
7l b ol 71 = Pk Hol & IAdA W] F9, of H Gk AAE A o ERHE YA
| A5 o 2H (Al LSS hE Aol §5uth ehd s Alojd AAH 242 5 dFuTh
A EFRE QM AT AA 2 3] 2AskE ol e M ofdoll b getattribute ()

oA BE Yt

object.__getattribute_  (self, name)

=2 0L fof T 1o

oz, TE o 1T
o8-
22 rd

N
o

S dats JEHE ANAE FHGA AS 24 fol BEAUT W 2o
27V getattr () & A FESH, _ getattribute () 7F BA A E TEF ALY
AttributeError & 9O 7R Q= oA _getarr = TEZTH A LHUYLh o]l HAEE oJEFE
E9 (A4 32 E8lF AV AttributeError 2] & Yo A of Tt o] WA = A 73 A A
(infinite recursion) 7} A 3= Z21-& 2H7] A3, 72 AA G 83 AEGRE F 237 &) 22
o] E 9 o]~ FH Y HAEE SEFoFTYL) o & 59, 0bject.__getattribute_ (self,
name).

Fa: olo] EHolt g Aol o] & BAA el SE0) Adhe S5 A CE FEoE AFel o

| MEE AAA &S 5 JdFUTE A YL S5 vA= 23] oA thEYTh

Q1 2} obj, name & & ZFA} o] Ml E object._ getattr S WAA AU Th
object.__setattr__ (self, name, value)

AEHRE Yol AZE u] SEFHUth dutg A HAYS (S A2d 2 AV g A3

) Aalol o] Z o] & FH YT name = A E B FE o] F 0| L, value = 17 o th 4 8t&l = gAY th
setattr__ () oA A2"Ex oJEGFE tfg)steln =, T2 o] 5 Wo] 2 Fef29 wA
T E s&dfoF gt o & 50 object._ _setattr_ (self, name, value)

d

rO
=~

A} obij, name, value & ZFA} o] ¥l E object._ setattr_ & TAA YT}

object._ _delattr__ (self, name)
__setattr__ () HHIREA T AEFHES h st thA ol AAIF YT ©] 212 del obj.name
o] AR 2 u] 7} g 7ol @ o] of G ok,

212} ob7, name © & ZHA} o]l E object.__delattr S @A ZYrL).

dir__ (self)
f ESHU AA2E SSF kPt dir () S SHEATA2E B 2E

DE H{EZRE WMA HAE{OIO|A[O|M

St o]F __getattr_ 3} __dir £ EEEHHEN tha HZZ AHEA B3t ol AHEE 5
N%UTh ZE 29 _getatcr_ fat oh}e] AL o S RES] o 52 WolA ANH ke
B FAY AttributeError S WAA| Aok Ut YutAQl 23] (2 object._ getattribute_ ())
E3 o EFYREIN BE AA| A FAE A oW AttributeError & 49077 Ao 2E _ dict_
AN __getattr_ S AATLEL HAFH Y, o]ERHE 0|20 7 1348 5531 A2HE EHEh

ol 8L e £A G AALE BelF o}

&
r

=2

2l bt L(m

_dir_ FFEQAAE WA 41 REIA HE S S
ot} 245, o] 4= BRE I BEdir() A
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import sys
from types import ModuleType

class VerboseModule (ModuleType) :
def _ _repr__ (self):
return f'Verbose {self. name

def _ setattr_ (self, attr, value):
print (f'Setting {attr/...")

super () ._ _setattr__ (attr, wvalue)
sys.modules|[ name ]. class = VerboseModule
A3 BE_ getattr_ 49l class MFL OJEPRE AN A TR AGIE 23 o Bt
QP PUth- BE Ao th3t HH A AH A (RE o] FE=o] o3 GA| 20 ALt BES] A G
yelo] gigt =& 74%1741%) “““’W 55 Ut
WA 3504 HMA: o]A] __class_ BE SJEZREZI27] 7l th
W& 370 7} _getattr_ I dir. EE oEZHE.
o ®17):
PEP 562 - & _ getattr__ 3} _dir_ EE°| s __getattr_ 3} _ dir_ TS AHFYTL
CIA3RIE 7857
Hhol £3 MASEE A E A S (&9 B2 deseripror) S22 2] A2 257

(owner) 27 20) 54 TR A8 H T 2T e = 27 2o~ GAU T R S 5 o
ol gAMelol glojof huth. OHH/] Aol A, “ERIRE” £ o] Fol &fA W28 __dict_ o 7=®
A I Y o B HES el Th
object.__get_  (self, instance, owner=None)
AR SUX(F AL A EFE AN X)L T Ze 2 QLA (RIAT R o] ERHE AN 1) 9
ISP EE A ) SR LI 1 ouner e £} o) Qe Wl isance
OEFRE F27F Aoyt Yl A" R0l AY, o ERFHE 7L owner S S8 A H = A7 None
U,
ol =L A4H o]EHE S E2]F A AttributeError 98 S 4o Aok g th
_get__ = ) g 2 FelEol ek A gk shold o] 3
HaagE = o] BAE Xl%i‘qﬁ};lﬁiur, gH Zﬂ”x}L%ﬂlL FAFE RF 2ok Haay
H7t 92 5 95Utk shold A4 _getattribute () TR BLBA G} DA B4 F
AAE 27 Z*%“‘HD}.

object.__set__ (self, instance, value)
282 Z P29 AAEA justance &) AEHHEE AN Zrvalue 2 2AST w] T&FH UL}

__set__()o|Y_ delete ()& F7}5tE f2IHE 73 o] “dl o] ¥ t]2 = HE (data descriptor)”
2 W7 g0l folSHIA L. AAT NS L D AT 52018 BRAAL

object.__delete__ (self, instance)
A2GA S 29 AAE X jnstance & JJEBHE

object.__set_name__ (self, owner, name)

222U owner 7F el A v TEFH U o] HAIHE 7 name o] W A= A5 U T

it

AA T o 3&Hch
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FT: _ set_name_ () type AN AR BN Aoww FEH R, 27| A4 ool )2
FEARE

e Beid 59 AR B A48 A AR 55T Bl e
class A:
pass

descr = custom_descriptor ()
A.attr = descr
descr.__set_name__ (A, 'attr')

o A e Ze s AR BE] & BT

H A 3.60] =71
OJEZHE _ objclass__ = inspect 2E &) o] AA 7 BB FYPAE A A= A= SfAH
Yool %}" AA3 dAstE T4A FH:a AEGREY AP JE Z A9 A (introspection) = A4 T
T AU, 2HEY A+ 3& HA =] Az, Fo] A EE%/HE%?ﬂiP A2EHA7E 7= Ak
9& 7182 5 O‘AHB}(Oﬂ% E0],CPython 2 CE 7 H AZH A 42 Uﬂ/ﬂ‘:(unbound method) ] ©]
g HEE AATYh.

3,

2 to
I

ClA3EEH S&517|

In general, a descriptor is an object attribute with “binding behavior”, one whose attribute access has been overridden
by methods in the descriptor protocol: ___get set__(),and_delete__ (). If any of those methods are
defined for an object, it is said to be a descriptor.

JEFHE AN A 7]&.511—0 AA Y g oA AJE F/]‘:‘EQ"‘_T’_ i, A et AUt dE
Eola.xEa._dict_ ['x'] oA AZe|A type(a).__dict_ ['x' %74?# type (a) & HE 22
25 A Q5w o] & %ﬂﬁig—% 7%7?4 7he 499 iili%“é%W‘/‘r-
2}, vk 23] 8 ghol DV\E'-%IH HAES FATT AA Y, shol WL 7] T2 thilo] gA2aHE A
23234 %gqq A9 B52] ol 9204 o] & o] Yojup=Al= ofE AT HE wA =7}
ol o] Qla ol Ao g TS5 A o whet thE Ut

]

H2aady 359 A A2 2 (binding) U TH a.x. o2 A AAE o] 2FE A& a o whet thE U th

AH 5E A3 DVHENE HF EASHE BE L AEAY DEAYAIYH WAEES 4 55T
YUtk x.__get__ (a)

J2EAAF AA Axdro] A6, a.x = oW T2 HEH Ut type(a) .__dict__['x'].
__get___(a, type(a)).

FHRA A S0 2, a.x = olH TEE HEAH YT A.__dict_ ['x']._ _get__ (None,
A).

Super ZA g} If a is an instance of super, then the binding super (B, obj) .m() searches obj.__class___
__mro___ for the base class A immediately following B and then invokes the descriptor with the call: A.
_dict__['m'].__get___(obj, obj.__class__).

For instance bindings, the precedence of descriptor invocation depends on which descriptor methods are defined. A
descriptor can define any combination of __get_ (), __set__ () and _ _delete__ (). If it does not define
__get__ (), then accessing the attribute will return the descriptor object itself unless there is a value in the object’ s
instance dictionary. If the descriptor defines __set__ () and/or __delete__ (), itis a data descriptor; if it defines
neither, it is a non-data descriptor. Normally, data descriptors define both __get__ () and __set___ (), while non-
data descriptors have just the ___get__ () method. Data descriptors with __get___ () and __set__ () (and/or
__delete__ ()) defined always override a redefinition in an instance dictionary. In contrast, non-data descriptors can
be overridden by instances.
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Python methods (including those decorated with @staticmethod and @classmethod) are implemented as non-
data descriptors. Accordingly, instances can redefine and override methods. This allows individual instances to acquire
behaviors that differ from other instances of the same class.

property () &= HolH H2aHHZ FEF YT o] tfFoll, A2 2 2 5 | (property) ] 5 2H<
WA glsyth

__slots__

__slots__ allow us to explicitly declare data members (like properties) and deny the creation of _ dict__ and
__weakref__ (unless explicitly declared in __slots__ or available in a parent.)

The space saved over using __dict___ can be significant. Attribute lookup speed can be significantly improved as well.

object.__slots___
This class variable can be assigned a string, iterable, or sequence of strings with variable names used by in-
stances. __slots__ reserves space for the declared variables and prevents the automatic creation of __dict_
and __ weakref__ for each instance.

__slots _ AlE0]| &8t = E

o When inheriting from a class without __slots__, the __dict___ and __ weakref__ attribute of the instances will
always be accessible.

o Withouta __dict__ variable, instances cannot be assigned new variables not listed in the __slots__ definition.
Attempts to assign to an unlisted variable name raises AttributeError. If dynamic assignment of new vari-
ables is desired, thenadd '__dict__ ' to the sequence of strings in the __slots__ declaration.

o Withouta __weakref__ variable for each instance, classes defining __slots__ do not support weak references
to its instances. If weak reference support is needed, thenadd ' __weakref__ ' to the sequence of strings in the
__slots__ declaration.

o _ slots__ are implemented at the class level by creating descriptors for each variable name. As a result, class
attributes cannot be used to set default values for instance variables defined by __slots__; otherwise, the class
attribute would overwrite the descriptor assignment.

o The action of a __slots__ declaration is not limited to the class where it is defined. __slots__ declared in parents
are available in child classes. However, child subclasses will geta __dict___ and _ weakref__ unless they also
define __slots__ (which should only contain names of any additional slots).

o FEfTH o] FEf O slors_ o] HH o] 5 T2 o] 5o HMFE __slots__ ol AATTHH, W o]
AZast AR WSE AH AT 5 = AL HUG Il A Zeh AR e HATYEE A7
23 = AFEddh. o)A 22 IS HAYHA G AHE HYA Fyth vl &, o] &
A7) 8 AAF 2748 AT o,

e int,bytes, tupled} 2L “7}¥ Z o] (valiable-length)” &) W43 5& A %3}
_slors__ RF A A Yth

« Any non-string iferable may be assigned to __slots__.

EER

ezl A

rr
rr

o If adictionary is used to assign __slots__, the dictionary keys will be used as the slot names. The values of
the dictionary can be used to provide per-attribute docstrings that will be recognised by inspect .getdoc ()
and displayed in the output of help ().

e __ class___ assignment works only if both classes have the same __slots__.

o Multiple inheritance with multiple slotted parent classes can be used, but only one parent is allowed to have at-
tributes created by slots (the other bases must have empty slot layouts) - violations raise TypeError.
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o If an iterator is used for __slots__ then a descriptor is created for each of the iterator’ s values. However, the
__slots__ attribute will be an empty iterator.

3.3.3 ZzA MM FHAE{OFO|A|O|M

Whenever a class inherits from another class, init_subclass__ () is called on the parent class. This way, it
is possible to write classes which change the behavior of subclasses. This is closely related to class decorators, but
where class decorators only affect the specific class they’ re applied to, __init_subclass__ solely applies to future
subclasses of the class defining the method.

classmethod object.__init_subclass__ (cls)
ol MM E= xote FYH2I A B ’EH/V}“P—OV‘HHH}E}EE%QDP cds= M AE FH2JTh
ok AubA Q) A E A WAER FOH W, o] A= BAHOR Seja =T W4T Tk

AN ZF 2o Fo2 719 E JAAEL By F 29 _ init_subclass. =B AL Yroh
__init SUbClaSS__ et T E FHaEH] 84S A8, 28 719 E AAES
W So o A ol Fea=z Ao Ut ojd A g Yt

class Philosopher:
def _ _init_subclass__(cls, /, default_name, **kwargs):
super () .__init_subclass__ (**kwargs)
cls.default_name = default_name

class AustralianPhilosopher (Philosopher, default_name="Bruce"):
pass

7|2 T3 object.__init_subclass__+ o}F A% 3}X] A2 AR/ 23 E o] T EFH o9

s Al 31U o,

i

Z3: HEe ZH A I E metaclass = UM A & AX o 93] Av]¥ 10, init_subclass_ =
A= A g5yth AA e FeA (BAFQA SIE thild) = type (cls) & B AT 5 F T

A 3.60] F7}.

HIEF A
A 0w, Boat type () & AHEIA BB YT 2elAs vt Al o % BTl A#H 1, 20
FEae] B= o type (name, bases, namespace) o Ao NI A o7 AFFH Yt}

FH2E H= AAH L WA FY ol metaclass 7| E JAAE ALt ALY, 28 AAE 23 o] 1]
EAsE S ASTLEN AxEHutol=2E = JIFUTh S ool A, MyClass 2} MySubclass &
B X Meta 9 dAadA~dUth

class Meta (type):
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :

[>
oX,
o
N
>
o
i}
£
vl
o
Xi
L
rlo
ut) r
X,
N
EN
E
AW
uj
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- MRO 20 258Utk

. Aag v e 2rt 24Pk
. Ze 2 0§ F7bo] EWHUTh

. Ze2 u A 2R Y U

. Ze2 AL B WU

ZeEi 2 FY ol Yehb= wlol A FEj 27  type 9 JIAE AT ok A, A7|ol A __mro_entries_ H A
ZE AU 2 AE Y, e Wola FEZ EEH U °l WA EE o] o] glAlo] ALgE Feje]
FE2S E5HFHFFYLh %28 H o] & 4 AdFUth o] A A lojaE FAF YT

Sehx Ao AAT vEr Ze e vt 2ol 23 g U
o Wlo] et A e FAAE FA ' BF type ) ©) AHERE U
o BAAAvEL FHATEAAE AL, DA type () o A2 2TFolU ™, TS WE S A2 AR

o« type () o ALE 2T YA H QA vl e} SR Fo] A A, W o] A7 A o H 9l o, 74 we] 33

A ol SR et 2 At WA AR QR WE FUA (AR AR TE W2 Fe 25
HEt FHHAE(F, type (cls)) FolA AP UTH 7 wol st E vet Felae o] BF 9 A H &Y
(subtype) 011,]1;}_ ek oje AR o] AL WEHA] Xethd, FE A H O = TypeError & WA A 7] H

Ao

Once the appropriate metaclass has been identified, then the class namespace is prepared. If the metaclass
has a __prepare___ attribute, it is called as namespace = metaclass.__prepare__(name, bases,
**kwds) (where the additional keyword arguments, if any, come from the class definition). The _ prepare_
method should be implemented as a classmethod. The namespace returned by __prepare__ is passed in to
__new___, but when the final class object is created the namespace is copied into a new dict.

RheF v el Ze o) __prepare_ O]EZ|HEZE G, ZU 2 o5 T2 Wl A e g o R 2735}
Huth

¢ B7):
PEP 3115 - 5}o] 2 3000 o A o] e} Fef A __prepare_ o5 ¥ 2 =4S YTH
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ZallA HiC| AlsHE}7|

Z 2 vt = () exec (body, globals(), namespace) 3’»]- LO] AgFHch dAd exec() &
£33} 23 xo] AL Fe A A7 T Ul Fof| A o] 2 o] A ulf 03] 2 7 3 (lexical scoping) ©] 2|2 vt (RE
HAEES £

A
ﬂzﬂﬂ:amﬂﬂTAizﬂ1%ﬂ%§%@§aziaa@q%ﬂﬂqw
el

=A% FAs UFAA A0 W ASEL S0 s
5

A B Bl B Do)k e M 8 A} A A A Y A B
AA 23 AY T AAON AR BAALE ol f) 21 _ class_ B2 E FaoFRUD

2 o] E Z7lo)l A vl E AP o g M YA H, S| Ax ]ﬂ—metaclass(name, bases,
namespace, **kwds) & &3 HEAAHAYTHA 7N A DAL= = F714 2 7| Y= QA5 prepare
of AgH AEH Z5Uh
ol FE A AR & super () ol AAE FA] = A F2H = AUtk __class__ & Fd 2 v wA
CE % o]u Suiele elace  Uewper & REE AP AU ol SO AL FAAA 22 A
(closure) #2311k, S AL 94 G Fehel super () kol d] 239 Awoz WA 950 G 2ol

SHIEA 2 F JEE Yt v dRjo T AHEE S A A" A= AR AEH A
Eﬂﬂﬂ Q1 Z}of] 120]]/\1 Al U
CPython implementation detail: CPython 3.6 ©] Aol A, _ class__ A(cel) 2 S 2 o] & F7H9
__classcell_ JEZ=E HEe 2] AP Ut Tk E2ASTH, o] 22 %1’41¢7} 2 A 27
W~

319 7] f19f type.  _new_  TE7HA Al AsbE ofof Ut o] F A s}
RuntimeError & o]o] & At
712 vt Fe & type S A iU thE2 WEL S A7 A5 type. _new  EZET ], U2 AAE
THE S, o2 3 22 371 AxEutel Al o] A 7 A ¥ vt

« AME, type.__new__ £ __set_name_ () & B3 FWH2 olF T REH2IAHHES
AU
=M=, o]aﬂ] HE BE __set_name_ < I &=, AYHI U= FHaG vaTHHA

FolZ o] 5L AA=E ;

npreto 2, WA= A Ao met b 7k B R WS __init_subclass_ () Fo] &

g},

dd S vz el EoAA (o) Ed 28 A,
:Léﬁr EH’\?'P ﬂJﬂ

type.__new__ 2 A} ZH 27} U&% duf, o] F FLHiNAFTZE AFE = AA= AHZ TE <A A+
g oz BAls 1, Yo AA= HYYTH Al AFRES ¢17] A8 = 2A| (read-only proxy) 2 & & Aol =],
ol Zlo] Fea A _ dict_ AEFHEZFHYULL

o ®17):

PEP 3135 - Al super A2l _ class. Z2A IFZ2E A9t}
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olet 22HA2|

Het S A A A Sxol= AV gl &4 A 2 714 ofolt] o] E ol = enum, £ 7, A EH 3|
ol AAL AHE 3k 9] ¢ (automatic delegatlon), 2}53lE = E.ﬁ FJ (properety) 2343, = 2 A] (proxy), Z & ¥
(framework), 2}5-3}8 21 Z 71/ 7] 3} (automatic resource locking/synchronization) 5 ©] $l<5 4 th

3.3.4 CIAEA gl MH Eel|A HAF HAE{OO|A[O|M

O3 WA =EEL isinstance () 2 issubclass () W 45 7|2 532 AA Y s o AFHEFH YT

E3|, vle} 2 2 abc.ABCMeta &= FAF | o] & Z 8 2 (Abstract Base Class, ABC) S t}2 ABCE £33t o
oo FRAdFUFIS 2T f}é Yyt ol “7H3 ] o] & Z el 2 (virtual base class)” = 5718 5= QLA sfe] 1L
[e]

class.__instancecheck__ (self, instance)
instance 7} (B J A ) AU ZFH A O R) class o JA2HAZ HFE
Aol W, isinstance (instance, class) & 38357 9 &

class.__subclasscheck__ (self, subclass)
subclass 7} (A ] Aol AV T A . &) class o] A B Feh22 HFE ¢ Jod e seFUnh B
AHolE ¥, issubclass (subclass, class) & F83}7] Y8 = &g Ych

ol MINES2 e J(HE Sl M 2 H k= Aol S8 oF &

gk AA 2
WAEE 328 5 gt ol AL Aadad e 5EH < S5 WAEEY] 239
o] A% Axg At Zea AR

rl

o B7]:
PEP 3119 - 34 Hjlo] A FdlA2] 9] _ instancecheck_ () %} _subclasscheck £ 53
isinstance ) &} issubclass () 9 &S ﬂiE&U}OVJ%}‘* b 2% kS 23], 9

0
7159 7€ OJOM] Fuelx FH (abe BES HAA ) E -’Fﬂﬁb—ﬂ st o sy th

ol

3.3.5 AU ¥ SLH LH7]

0

When using type annotations, it is often useful to parameterize a generic type using Python’ s square-brackets notation.
For example, the annotation 1ist [int ] might be used to signify a 1ist in which all the elements are of type int.

o] ®7]:
PEP 484 - Type Hints Introducing Python’ s framework for type annotations
Generic Alias Types Documentation for objects representing parameterized generic classes

Generics, user-defined generics and typing.Generic Documentation on how to implement generic classes that
can be parameterized at runtime and understood by static type-checkers.

A class can generally only be parameterized if it defines the special class method __class_getitem_ ().

classmethod object._ _class_getitem_ (cls key)

key ol 9 B QA o @ A2 Zel 20 E4HE Vel AAE B F YT

When defined on a class, __class_getitem__ () is automatically a class method. As such, there is no need
for it to be decorated with @classmethod when it is defined.
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The purpose of __class_getitem__

The purpose of __class_getitem__ () is to allow runtime parameterization of standard-library generic classes in
order to more easily apply rype hints to these classes.

To implement custom generic classes that can be parameterized at runtime and understood by static type-checkers, users
should either inherit from a standard library class that already implements __class_getitem _ (), or inherit from
typing.Generic, which has its own implementation of __class_getitem__ ().

Custom implementations of ___class_getitem__ () on classes defined outside of the standard library may not be
understood by third-party type-checkers such as mypy. Using _ class_getitem__ () on any class for purposes
other than type hinting is discouraged.

__class_getitem__ versus __getitem _

Usually, the subscription of an object using square brackets will call the __getitem_ _ () instance method defined on
the object’ s class. However, if the object being subscribed is itself a class, the class method __class_getitem _ ()
may be called instead. __class_getitem__ () should return a GenericAlias object if it is properly defined.

Presented with the expression ob7j [x], the Python interpreter follows something like the following process to decide
whether _ _getitem () or__ _class_getitem _ () should be called:

from inspect import isclass

def subscribe (obj, x):
"""Return the result of the expression “obj[x] """

class_of_obj = type (obj)

# If the class of obj defines __getitem _,
# call class_of_obj.__getitem _ (obj, x)

if hasattr(class_of_obj, ' getitem_ '"):
return class_of_obj._getitem_ _ (obj, x)
# Else, 1f obj is a class and defines __class_getitem__,
# call obj.__class_getitem__ (x)
elif isclass(obj) and hasattr(obj, ' _class_getitem__ '"):
return obj.__class_getitem__ (x)

# Else, raise an exception
else:
raise TypeError (
f"'"{class_of_obj. name ' object is not subscriptable"

In Python, all classes are themselves instances of other classes. The class of a class is known as that class’ s metaclass, and
most classes have the t ype class as their metaclass. t ype does notdefine _getitem__ (), meaning that expressions
suchas 1ist [int],dict[str, float] and tuple[str, bytes] allresultin__ class_getitem _ ()
being called:

>>> # 1list has class "type" as its metaclass, like most classes:
>>> type(list)
<class 'type'>

>>> type(dict) == type(list) == type(tuple) == type(str) == type(bytes)
True
>>> # "list[int]" calls "list.__class_getitem__ (int)"

>>> list[int]

(TS sl AToT A
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R s S e e P I )

list[int]

>>> # list.__class_getitem _ returns a GenericAlias object:
>>> type(list[int])

<class 'types.GenericAlias'>

However, if a class has a custom metaclass that defines __getitem (), subscribing the class may result in different
behaviour. An example of this can be found in the enum module:

>>> from enum import Enum

>>> class Menu (Enum) :
""raA breakfast menu"""
SPAM = 'spam'
BACON = 'bacon'

>>> # Enum classes have a custom metaclass:
>>> type (Menu)

<class 'enum.EnumMeta'>

>>> # EnumMeta defines __getitem__,
>>> # so __class_getitem__ 1is not called,

>>> # and the result is not a GenericAlias object:
>>> Menu['SPAM']

<Menu.SPAM: 'spam'>

>>> type (Menu['SPAM'])

<enum 'Menu'>

o] B7):

PEP 560 - Core Support for typing module and generic types Introducing__class_getitem__ (), and outlin-
ing when a subscription results in __class_getitem__ () being called instead of _ _getitem ()

3.3.6 Z22{E2 ZA| SLH LH7]

object.__call__ (self[, args... ] )
QSRS FHAY T 2D W BERUD ol MAEA AR Y, x (argl, arg?, ...) LU
type(x).__call__ (x, argl, ...)=Z¥HIgYrch

3.3.7 ZH|O|LHY L LH7

The following methods can be defined to implement container objects. Containers usually are sequences (such as 1ists
or tuples) or mappings (like dictionaries), but can represent other containers as well. The first set of methods
is used either to emulate a sequence or to emulate a mapping; the difference is that for a sequence, the allowable keys
should be the integers k for which 0 <= k < N where N is the length of the sequence, or s11ice objects, which define
arange of items. Itis also recommended that mappings provide the methods keys (), values (), items (), get (),
clear (),setdefault (),pop(),popitem(), copy (),and update () behaving similar to those for Python’
s standard dictionary objects. The collections.abc module provides a MutableMapping abstract base
class to help create those methods from a base setof ___getitem (), __setitem__ (),__delitem__ (),and
keys (). Mutable sequences should provide methods append (), count (), index (), extend (), insert (),
pop (), remove (), reverse () and sort (), like Python standard 1ist objects. Finally, sequence types
should implement addition (meaning concatenation) and multiplication (meaning repetition) by defining the methods
_add__ (), radd__ (), iadd_ (), mul__ (), __rmul__ () and __ _imul__ () described below;
they should not define other numerical operators. It is recommended that both mappings and sequences implement
the __contains__ () method to allow efficient use of the in operator; for mappings, in should search the mapping’
s keys; for sequences, it should search through the values. It is further recommended that both mappings and sequences
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implement the __iter__ () method to allow efficient iteration through the container; for mappings, __iter ()
should iterate through the object’ s keys; for sequences, it should iterate through the values.

object.__ len__ (self)
WA len() 2 7@ 9
3 bool  ( ) HAEE 7o st
AF9Ych

CPython implementation detail: CPython 9| 4], Z o] H ] sys.maxsize ¥ Z o] L FH Y} 2ok
Zdo|7} sys.maxsize Kt 3, o] 7|55 (len() I )L OverflowError € 424 F U5F
Uttt & AR AA A overflowError 7F dojuvb= AL 7] 98, AA=__bool () & B3Nk
St
object.__length_hint_ (self

operator.length_hint () & F&3}7] 93] SEFHUTH AA S FHH 2ol & = F oF FuthA
Al Dol AAY 22 %115‘4"/}) dol& >=0% Agofof Pt} Wkt -2 Not Implemented
d = glen,  length_hint  ®WIAE7}obe] AR ¢k 2™ HegUch o] A==
S5 o A 43hE 93 Aol x A7 eukEol £ 7H AL Rtk

i%%MD} A ] Ao)E EeFHoF =], >=09 A4 I UL =
A e AA el len ()00 EHFHE =g BYoA ARog

Fa: sto] e AH o2 thao et Al A =Ed sl ¢35 Yt
’a[1:2] b

P} 5 E

’a[sllce(l, 2, Nome)] = b

2 9H I, v FEE vRR7EA U Th i S 2tol & F52 P4 None 22 A H Yt

object._ _getitem__ (self, key)
Called to implement evaluation of self [key]. For sequence types, the accepted keys should be integers and slice
objects. Note that the special interpretation of negative indexes (if the class wishes to emulate a sequence type) is
uptothe  getitem () method. If key is of an inappropriate type, TypeError may be raised; if of a value
outside the set of indexes for the sequence (after any special interpretation of negative values), IndexError
should be raised. For mapping types, if key is missing (not in the container), KeyError should be raised.

o
k]
y\h
@]

~

u
[kl
rr
>
)
[»

o] 22 2tz ZA ] A, FRE dd 2o thal] IndexError 7} dojgd

ZF31: When subscripting a class, the special class method _ class_getitem () may be called instead of

__getitem__ (). See __ class_getitem__ versus __getitem__ for more details.

object.__setitem__ (self, key, value)
selffkey] 29 S 757 A8l 32FUTEL _ gericen () 3 2 77k Ao gy
) G, A} A G el 71 A AR A A8 35 B
IAE Qg w v T o of Futh FEH key B __getitem_ () ANANLZL A&

2 0 7 o g,
object.__delitem__ (self, key)
self [key] g AHAE Fd}7 A ST UTh __getitem () J 22 Fg7F 23T vfd Y
o=, AA 7t 719 A& & = 7(5‘ A A2 AeE FE)AAEREH AAE & e ww

F3 5 o)oF gt} ZEH key 2o 7 %_getitem_ () ol A e} e o2& oAk Frh
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object._ _missing _ (self, key)
dict.  getitem () o] dict A B E# oA 717 A §lOoW self [key] & F33}7] 5
TSP

object.__iter_ _ (self)
A" ol e o] e ol 7 22T uff o “11*1‘:7}_@%%14‘4 ol M= AE ol ol £3d B
AAE olElH | EZ 4 = olE &l o] B AA| & 25 oF Futh wid o A, Aelej 9] 715
g o] E3f of Tk
olEle o] B A HA] o] MIMES FET AR 7F AFUTH A7) A= S8 F oF Futh o] B & o] B
A A of] 3k F742] A K= typeiter o] Y5 T

object._ reversed__  (self)

reversed () W& 471 & o] ¥] & o] A (reverse iteration) 2 & 17 Yl (YthH) =3t AH)
ojyd &= A== ‘—’3 o2 gAst= A o5 ol AAE =8 F oF T th

_ reversed__ () WA EZIAFE R %O W, reversed ( 1HX1’31A SANPBAZREF( len ()
I getitem  ())S th¢toZ ARLSHU ) /\]ﬂ’q/\EEE L A Y3tE= AAESL reversed () 7}
Agst= AR 840 TAL AT 2 YS tﬂ]‘?}_reversed () & A-s3f oF gt

Ao QA BAAE (03t ot i) & R Ae oo S ol el do % PR 5, A o)1)

AAE=H ZE8A TS UL 22 ST HAEE Tl AT 5 Ad5UTh ol B¢ AAl= olHHEY
28 % glssyrh
object._ contains__ (self, item)

A9 A2 AOAE 2 A5 Aa) TEAUD don o) ser ol SO BE, 294
Fe17]oF Ttk 93 A7) 2, 713k Aol olvie} wl B} 7|7} el of of g,
_contains_ () & A5 R AN A9 WA AN AA_iter () £ FY oI
NG NER T, _getiten () & BB R A2 B ) ZRESE A

el Rac) o] 48 FRIAUAL

[ o
g
Al
N,
o

224 P2 FU W) A T 2L WASES 49T .
AR5 A 9= AAE (o & Sol, A5} obdl %A o2k Hl= ANE) o] 0l
oFe A 2 AT of of ek,

object.__add__ (self, other)

object.__sub__ (self, other)

object._ mul__ (self, other)

object._ _matmul__ (self, other)

object._ truediv__ (self, other)

object._ floordiv__ (self, other)

object._ _mod__ (self, other)

object.__divmod__ (self, other)

object.__ pow__ (self, other[, modulo] )

object._ _lshift__ (self, other)

object.__rshift__ (self, other)

object.__and__ (self, other)

object._ xor__ (self, other)

object.__oxr__ (self, other)
ol HNEEL o] & A& AXNE(+, -, %, @, /,//, %, divmod (), pow (), **, <<, >>, &, 7, | )& FH 37
A& &g Uch @ﬂ% =°],x 7P_add_ () MAEE 7HA Sejag d2da2g ], 84 x + y
9 %} S 737l Hal, x.__add__(y) ZFEER Utk __divmod () MIANEE_ floordiv_ () £}

() EAEStE AT B 5 OH o Utk truediv__ () & AW A grotof Futh WA
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pow () @49 4F 3 M o] AN 7 AHM L, _pow__ () MAET G 5 Ak A A ARE
WEE o5 of of Fo 2] of Pk,
vk o] WA EE 5 b7k A1 E Aol el 94+ A 987 950 W, Not Inplemented & E217)
o ';ﬂ— 1:]—

object.__radd__ (self, other)

object.__rsub__ (self, other)

object.__rmul__ (self, other)

object._ _rmatmul__ (self, other)

object.__ rtruediv__ (self, other)

object.__rfloordiv__ (self, other)

object.__rmod__ (self, other)

object.__rdivmod__ (self, other)

object.__rpow__ (self, other[, modulo] )

object._ _rlshift__ (self, other)

object._ _rrshift__ (self, other)

object.__rand__ (self, other)

object.__rxor__ (self, other)

object.__ror__ (self, other)

o] | A

3
¥,

EE2F zg—a ] AAAE ol i3l o] & Ak AAE(+, -, %, @, /,//, %, divmod (), pow (), **,
<G>, 0, S T8 A TEFE UL o] §eES 459 s diA A A4S A DA
3 AL o] A2 W%%%l“ﬂ“&i%% th o & 5o, B84 x - vy S 73y &
wl,y7}_ rsub_ () & 2 o AdArEH20|T, %, sub_ (y) 7} Notlmplemented & =2 3

Y.

A& pow () & rpow_ ()

__rsub_ (x) 7} EE&F 141:]—
=

&5 1 AR gl T3 ok Fuith (13 el | moj Al

F2 o] YT Bks AU eh.

Fa: wreF o 2% 3] Qe Yol A% 3] aate] Yol AH Zefo):, 1A Fe st el
A48 WA= GE FAL AT, o NS D% AR A e AR uA
52GUTh o 542 AE 22t 245 AR AP L 5 =B ok

object.__iadd__ (self, other)

object.__isub__ (self, other)

object.__imul__ (self, other)

object._ _imatmul__ (self, other)

object._ _itruediv__ (self, other)

object._ _ifloordiv__ (self, other)

object.__imod__ (self, other)

object.__ipow__ (self, other[, modulo] )

object._ _ilshift__ (self, other)

object._ _irshift__ (self, other)

object.__iand__ (self, other)

object._ _ixor__ (self, other)

object.__ior__ (self, other)
ol A ES2 T e Y (+=, —=, *=, @=, /=, //=, &=, *F=, <<=, >>=, 6=, *=, [ =)= TG
A8 = UTh o] WA= AbES Al AR ol A (self E FAMA) st=E A= of 5k, AA (M=
Al e oF dF= A2 OHJZ]UPself d T ASUhE -r4°lt ?J‘JD} ek £ W=7} 754511]
o, T E UYL dF A HAEES Al /\P&ﬂ‘/l th A& o, x 7P_1add_ () WA=

P71 “A QDA et £ FHlart 2d MAES 2R ALY, WA =7 NotImplemented £ EHES E¥UTL 22X
T AxkAEe] H @ A HAEE ARG iRt ARHES 3}34“4 WA EE None & &2 A7 3R] Tolok Futt- 28 A st AL 27

Hehe BAA o FA oL Hie) B E BTk
4 For operands of the same type, it is assumed that if the non-reflected method — such as __add__ () - fails then the overall operation is not
supported, which is why the reflected method is not called.
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e FHa Jd2HAY, x += yEx = x.iiaddi(y) tETHUE 2FA ko, x + v
of = FE WA, x.__add_ (y) &y. radd (x) ZFAHFUh oW Aol A, SE AL
o AFx] B3t ol 2] 2 o] o] A 4= 55U T} (fag-augmented-assignment-tuple-error S 1 4] A] ). 3] gk o]
F2 M TlolB 2H o) d Rt

. rx=gaFfx HAUZ WIE A3, ipow () S A A W NotImplemented S ¥FSF
St 2l x._pow  (v) &y.  rpow  (x) B EW H A FF T o] B 3ol 3100 A
4% gl ok

object.__ _neg__ (self)
object.__pos__ (self)
object.__abs__ (self)

(

object._ _invert__ (self)
A FAs A4, +, abs (), ~) 2 FASH] A8 EEH UTH
object._ _complex__ (self)

object.__int__ (self)

object._ float__ (self)
W4 4 complex (), int (), £loat () & #3798l T2 HUTh AQ% W9l e B4k
.

object.__index__ (self)
operator.index () & F &3] A8 TEH 1L, stol o] A AAE A5 7“Zﬂi A Qo] M s
oF & uff (& 2}o] 4 011%‘41%‘b1n<),hex(),oct TrsolAetZe) it TEH Uth o] WA =9
A= A AA e Fds 7HE AU ‘f‘JEN e Aok dTh

__int__ (), __float__() B _complex__ ()7} Be|= o] Q1A ko, s W& T int (),
float () Y complex () =_ index_ ()& AF&3th

object.__round__ (self[, ndigits] )
object.__trunc__ (self)
object._ floor__ (self)
object. ceil (self)
WA &4 round () @ math 3 trunc (), floor (), ceil () & F3d3}7] Y3 T E&F Ut} ndigits

7}_round_(> ZALEHA =3 o) M EES EF Integral (B5 int) 2 Zd AA Y FS
=5 ok FYth
The built-in function int () fallsbackto_ trunc__ () ifneither__int__ () nor___index__ () isdefined.
3.3.9 with & ZHEHIAE ZI2|X}
AL~ E B 2] A} (context manager) = with B2 A3 & uf] x}2] F= A3 AP E (context) S A= AA Y
Utk 75 250 492 9%, AHAE Bel AL Aokt AYA D DG 2ER 0] A7 FES A2 Tk
AEXE FeA= H§ with 2 (with & AA A A FUth S 2 A& X0l 159 HAEE T3 A
39 A8 4 AEUTh
A9 A= Bel ol A AL B L YT S 19 el A obal stare) & B #31T HFHE A, AU
2 7 (locking) 3+ 22 91 2 7] (unlocking) 3t= 2, 48 519 L &= A So] 9l&Uth
AE~E F2 =} o3k o AFA 3 A X = typecontextmanager ol Y34 T}

object.__enter (self)

of A\ 7|9} 1T H A8 A 7
< A7k

=9 e} 3k

AE s AAFUTE withE2 as B2 A E thdol AT, o] mlA

i) m*

=l
il
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object.__exit__ (self, exc_type, exc_value, traceback)
o AA S AFE AYAL AGAEE FRYUT v IS5 AHAEANY HojLp] BE 498
7%t wheF A AETL o 9] glo] R erhE, Al A4 ZF None ©] FHUth

ghef o & 7} Al F 5 3, WM =7 A & FAAZI L AW (5 sk AS e d) Ftrue) =
EFFF U 28X gfod o8& o] WA ET S F T Fof AL X3 9‘4‘3}

_exit__ () MIMEZF AZE o2 & thA] Y2 7] A (reraise) = F Fo 3 o Futh; 0] A2 T EAF
(caller) o] & 1 Y Th.

o ®17):
PEP 343 - “with” & 3}o]| % with 2of ths 74, sl A4, 9.

_4

3.3.10 £ OIME X35

Mg A B ne] B9, BAAQ E5 WASY B2 AR dxEs DAY s} obd AR Yol
ol o] 92 ujet ut= A Fagol AP UTh ol e $4L the e LEA S Doyt A

Yk

>>> class C:

pass
>>> ¢ = C()
>>> ¢c.__len_ = lambda: 5

>>> len(c)
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: object of type 'C' has no len()

The rationale behind this behaviour lies with a number of special methods such as __hash__ () and __repr__ ()
that are implemented by all objects, including type objects. If the implicit lookup of these methods used the conventional
lookup process, they would fail when invoked on the type object itself:

>>> 1 ._ _hash__ () == hash(1l)
True
>>> int._ hash__ () == hash(int)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: descriptor '__hash__' of 'int' object needs an argument

SEECGEERIE S

| A &, 2~ Z 2 (metaclass
confusion)” o]gtal BE|al, SF WA EE 23] & uf A2~EHA 4

>>> type(l).__hash__ (1) == hash(1)

True

>>> type(int).__hash__ (int) == hash(int)
True

In addition to bypassing any instance attributes in the interest of correctness, implicit special method lookup generally
also bypasses the _getattribute () method even of the object’ s metaclass:

>>> class Meta (type):
def _ getattribute_ (*args):
print ("Metaclass getattribute invoked")
return type._ getattribute__ (*args)

(THS seTATol A1)
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R s S e e P I )

>>> class C(object, metaclass=Meta):
def _ len_ (self):
return 10
def _ getattribute__ (*args):
print ("Class getattribute invoked")

return object._ _getattribute__ (*args)
>>> ¢ = C()
>>> c.__len__ () # Explicit lookup via instance
Class getattribute invoked
10
>>> type(c).__len__ (c) # Explicit lookup via type
Metaclass getattribute invoked
10
>>> len(c) # Implicit lookup
10

Bypassing the ___getattribute__ () machinery in this fashion provides significant scope for speed optimisations
within the interpreter, at the cost of some flexibility in the handling of special methods (the special method must be set
on the class object itself in order to be consistently invoked by the interpreter).

3.4 TR El(Coroutines)

3.4.1 O{¥I0|E{E ZA|(Awaitable Objects)

An awaitable object generally implements an ___await__ () method. Coroutine objects returned from async def
functions are awaitable.

ZF31: The generator iterator objects returned from generators decorated with t ypes.coroutine () orasyncio.
coroutine () are also awaitable, but they do not implement __await__ ().

object.__await__ (self)
ole gl olH & EdF oF FUrth olflolHE AAE T3] Al AHEE o of FUth A& =0,
asyncio.Future ¥ await 2847} S35 7] 93) o] IA=E FH YT}

B A 3.59] F7}
¢ BW7):
PEP 492 7} o} 9| o] 6| & A Aol th & t] A st B E E3star 5y Th

3.4.2 TR E| ZHX|(Coroutine Objects)

Coroutine objects are awaitable objects. A coroutine’ s execution can be controlled by calling __await__ () and it-
erating over the result. When the coroutine has finished executing and returns, the iterator raises StopIteration,
and the exception’ s value attribute holds the return value. If the coroutine raises an exception, it is propagated by the
iterator. Coroutines should not directly raise unhandled St opIteration exceptions.

FFE2 ool Uhste v =E =3 21 Jledl, Al dl ol el (Al el o H-o] el &l o] ] v A = & HAA
L) A FRAF UL sHA L A el ol Bl et 22, TR Y2 olHH ]S AR YA = s yth

WA 35204 HA: ZFELS F W await 3FH RuntimeError S €2 Utk
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coroutine.send (value)
Starts or resumes execution of the coroutine. If value is None, this is equivalent to advancing the iterator returned
by ___await__ (). If valueis not None, this method delegates to the send () method of the iterator that caused
the coroutine to suspend. The result (return value, StopIteration, or other exception) is the same as when
iterating over the ___await__ () return value, described above.

coroutine.throw (value)

coroutine.throw (fype [, value [, traceback] ] )
Raises the specified exception in the coroutine. This method delegates to the throw () method of the iterator
that caused the coroutine to suspend, if it has such a method. Otherwise, the exception is raised at the suspension
point. The result (return value, StopIteration, or other exception) is the same as when iterating over the
__await__ () return value, described above. If the exception is not caught in the coroutine, it propagates back
to the caller.

coroutine.close ()
FFEo] IS A otal TESHE S Wb UTH BeF IR Rl o] A FA] FolH, 9] “ﬂ/ﬂ = WA =
FHo] YA FAHEE gt o]EHH oE]Y close () HINEZ A AFYTH(2H “ﬂ/\i 7H A= A9
O3 2 A R A Ao A] GeneratorExit & WAA] 7] =4], TFE o] 24 X]—,_ S A=
REUT. v eto 2 TR0l A3 S FR AL EA S, ob 4 A e 27 ke w1y,

7Y AR 7L o E vl = 9 9] ZEA 20 met A5 o 2 23 Y T (closed).

3.4.3 H|=7| O|E{2l|0|E{(Asynchronous lterators)

Hl 5 7] o|H# o] E] = A48 __anext_ WA EA H]F7] ZEE TET 5 JdFUTh
v 7] olH gl o] El= async for #oA AHEE 5 ssUTH

object.__aiter__ (self)

H]5 7] olH &l ol 8] A& EefF oF it

object.__anext__ (self)
olEl &l o] Bl o] T} %—7—% OiTﬂO]Eia = Ak FUh oHdE]de] YW
StopAsyncIteration o & & ¥ AoF Ty}

vl 7] ol E 2l & AA 9] o:

class Reader:
async def readline(self):

def _ aiter_ (self):
return self

async def _ anext__ (self):
val = await self.readline ()
if val == b'':

raise StopAsyncIteration
return val

WA 3.50) 27}

WA 3. 70| 4] A7 PriortoPython3.7, _aiter__ () could return an awaitable that would resolve to an asynchronous
iterator.

Starting with Python 3.7, _ _aiter () must return an asynchronous iterator object. Returning anything else will
result in a TypeError error.

3.4. I EEI(Coroutines) 47
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3.4.4 H|S7| HHAE #a|x}

v 5 7] A€ F2] X (asynchronous context manager) = __aenter__ 9} __aexit__ WA ZoA AP &
LA FATE = A= AE2E AA Ut
v 5 7] AE2E #Hef2b= asyne with oA AHEE = dFUTh

object.__aenter__ (self)
__enter__ () A ES} gu]ido g ARG, 45 Ao "2 o9l ol HE & FHF oF stk A
gt

object.__aexit__ (self, exc_type, exc_value, traceback)
_exit_ () MAES} U o FAFRE], 523 Ao BL ol sl o] B & B F of Brhe A
e},

H57] AEAE Hejz2 Fe 29 o

class AsyncContextManager:
async def _ aenter_ (self):
await log('entering context')

async def _ aexit__ (self, exc_type, exc, tb):
await log('exiting context')

WA 359 F7}
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0>
02t
O
1

spol W 222 FE 2508 B Utk S5 (Dock) & o T2 AP = d 24 ol Z 2
aFEg2EQUrt F3 22 AEol E5AUth BE, g v, S o] P e Y= 4
PR EEYUh 23 HE 3 (FE Y9 S 53l AHZYHZE A FH & stdol Ae|Z 2 H o B3
AAZ ARE )2 Z= E5dYth 23HE Y (e gH2=E Je=2fE PP A4 Eé)%
FEB5JUTE m AAE AHESHe] W SolA H A4 $FE LITHER (BE _main_ o) AP =
EEE IE E5YYUTh WA eval () Fexec() ZALGEHE TAE AR ZE ESY YT

FE B85 A Zd A (execution frame) oA AP Gt A 2> 22 #2| & AT A E(HH ol AHEH
UthE x3eta, 3= £59 Ago] Fd Fo oty o B A AP LS AL AJAE 2 dYth

421 0|&2| &

ol & (Names) = AAE 7He AU o] 52 o]5 92 At w2l =l fH YTt
il

087 ¢S ATl o] B8 AATULE B4z AR £ A WAUL, import B, o) 29 B4 42 (o
AS2 Foho} B4 ol 52 A ohu gt BEol AATUH, Lol Bh3 3 2L AT S A A
PAE: Y, for 2Z 3|0, with EolY except B9 as F. from ... import * FHE]Y import T2
YEXEHEREY AYH RE JFE AZAFUTH LEE2 At ol gE2 YUt o] JEH = 2E
T AT ARSE 5 F YT

del Bol Lho B4 4] o BN AAR A0 BEFUGHAA vl ol 2L A2 AT Ao
E3=E)

ol dxE F2 FHauU e Ao ujZofl AoH = EF Yol 58T 5 a1, BE FEFH A
2= BR)N 54 5E deu

49
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ek o] S o] EE ol A ﬁ@ﬂtﬂ nonlocal Olb]—globali/\%o%i]x] ol o]/\o % o] 214 —’.1‘?314
TP I EF A AHE- 5];‘] 717101]/\1 7@43%] LUJQEE Z} H (free varlable) ?J‘/]T/}.
229 2B FAsts 7479 o] 552 thEoll U&= ©lF A (name resolution) 7 2] of] whe} &4 = =
o1 22] A7 (binding) < 742 It}

4.2.2 0|E29| ZHAM(resolution)

2T (scope) & EF WollA o] 59 7FA A (visibility) & F o] ghuth 2] fig7F ESoA HojuH, 149
A2FZE O E5ES 2FFUCH B Ho 7L T EF oA o] FojA W, 23 H EF 0] 1 o] Fof tfa ohE
AT VEA G ol 2FZT =AY a e A Gl 2T RE EE o= Syt

o]Fo] L& EF oA AHSE uf, 718 7l S8R AL e 2T 2o Qe 2R AME UL ZE E50)
BEF A BE T2 JFE EF9 &7 (environment) o] 2til H-F U th

o] o] At A s LA A 92O W NameError o] 7} AU th ek A AT Z 7L §4 AT Z o)
3, 71 o] Eo] AR H = A 01] ol AZAF ] 9}2 29 M4 UnboundLocalError o 2] 7} A gt

=
UnboundLocalError + NameError & Al B S 29t

kel o] & A AAalo] T= EE Y9 ojtoA A dojdrid, I EE YoA 1 o] 59 E% AHE2 S )

EE22 77| A2 HFH UL o] AL AAE 7] Aol EE oA AHEE uf] o 2] & o] .
2 v B &t} sho] A of| = Al A (declaration) ©] L1, o] & A4 A4te] T= EF Y9 Oiﬂ"ﬂ/‘i

AEE UL T EF9 A HEE E5 HAE AA|of|A o] 5 AF AdAHS 3holof

If the global statement occurs within a block, all uses of the names specified in the statement refer to the bindings
of those names in the top-level namespace. Names are resolved in the top-level namespace by searching the global
namespace, i.e. the namespace of the module containing the code block, and the builtins namespace, the namespace of
the module builtins. The global namespace is searched first. If the names are not found there, the builtins namespace
is searched. The global statement must precede all uses of the listed names.

2 dZd dAAg e A7 E Zr5Uth ARG W AL bR Zhrbol A EE A

Global B e BEO o2
£ 2357} global B2 EFATHE, 1 A WaE Aoz AFH UL}
nonlocal & &3l o] 5 o] 713 7170l A ER| A= St AF Z oA oju] AFAH o] 5L e =S
REUT wek 7ol o] g o] Bt B4 233 oltlo) = UEhY A% A Fel syntaxError & 2O
AUk,

£9) o] E T EO A2 YEED U AF 02 Aol YUtk 229 Q) RES A _nain_
oleba 2t
Zea o ESFexec() Seval () Z AZH = A= 5B ol 5 AN 2 A5Uh FH2 A
o o] B8 AL AT Ael T 5 9 A e BAAU o] FRES AZH A S A WEE A
o2 BN FETIE S AL o) & A9 AWH 7L T 2ehx Bele o § B
Zelzol olEawe 9L Hut) 22 BEo|H 4)H ol 55 Ans Fos BEow A
HUth WA EEY ZE E50 = Sie A kUt o] A2 Azl A g o8 282 Egst=r
o|AE| ¥ IS }&OH/H T 7] WP Ut o] AL th3 22 Aol Attt Y th
class A

a = 42

b = list(a + i for i in range(10))
50 Chapter 4. AlgH o Hl
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4.2.3 builtins 2} xl|5t=l AlsH

CPython implementation detail: A}-2x}=__ builtins__ & ﬁ 2] A Tolof gyt); o] 21 1+ M RANG
AUt YA o]l S F7H kS HASIZ A2 A8 A= Dbuiltins EES import 313l 128 S EBHEE
A @A A&l oF g )

I B2 AP AAH Y o] & Z7He, AHA A o] B F 71 o] builtins. B X3 To g H
dAF YL o] A2 gAY Y EEolojof FUHT Y A EEY A7 ARSI Y. 7 EF
o2, main_  R2EO 9L wlE_ builtins_ 7} WH EE builtins o)1, T}E 2 E S o=
__builtins__ +builtins BE2 gAYz gt ¥ A durc}

A5 A5l sl ol AL Ak Al Aol of 2k A8 Aol o ol Fuith o] AL theH e TET}
2293

08 YA AL EHTh
i =10
def f():
print (1)

i = 42
£()
eval() Fexec() B4 o8 A2 8 AT BAol & AWl YUTh o B TEAY A
T A o2 Bl A AN 4 A5 UTh g AeE 71 ko] S8 o] & B ko] ofet A o] 2
ﬁﬂﬂﬂﬂmguqumc<memlo@¢ﬂ%aﬁﬁﬂﬁﬂ%%@%ﬂ@o@#%%@aﬂ%g

A747h gl Tk, BHF BHA) 3 o] B Bk Fol AW, TR0 T AHA] B2 AL Th
4.3 0|2
ool olett LA 2L Aty A8 L= EF9 WA A A 52 M= FaYdrt o4 7t
ZAE A DA A Q& oA YT (aised); S8 TE EFolU AHE S P H0Z o7 DAY
FE BEEZ EEsolH IE EZA A A= AgE & AsUth
ol A Az E = AP A AH 02 UFres A Z2)E AT A& eyt sfejx =21
WL raise T& AHEIA BAIHLR oo g dod 5 JFUTH °ﬂ$1 A7 E try - except TR
AP Ut 28 2o A finally 7+ A8l (cleanup) T EF A A o= t AFSH =, o2 & A 8ldh=
Zlo] oy} Sh FE oA o Q] 7F et 1A ok A¥ gk

2]ol| “Z 4 (termination)” 2 @& A& gHth; o £] A 2] 7] 7} H 7 A=A

= l ST e QAT A2 Y A2 AAT Fofl Afg AdS ANES += st
b A+ Ei Al AR A ) A2 o] AU Th.

o &) 7} oy A = fﬁﬂﬂ A e, delzelH s 22 a0 AdS FRSAL, 3 v F 2= Fopzt
Uth 7 3¢ 27, o8] 7} systemExit ¢ F%E A9 staL, A8 E o]l Qs th

Exceptions are identified by class instances. The except clause is selected depending on the class of the instance: it

must reference the class of the instance or a non-virtual base class thereof. The instance can be received by the handler
and can carry additional information about the exceptional condition.

sl 4l 2 o 2] A
ul Ao A 2
G BELE

_I\‘

i

2 shoxe] Mol wpd w) A3 glo] WA 4
=4 o) Aol o £81x] Zojok T Th.

X0 o

Z: o8] WA A= 3o A API 01‘:‘7}01-‘/‘141:} SR
I, F=F oy HAY AdHZ B A AYE e =

—

Uo] g7 of Q4bE Wl Fol AaE mEt mEo] AutdE & Aol EASHA k) wEdTh

43. o2 51
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AR try T oA try &, raise T o A raise £of thst

Aol AlsH Yt

52
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CHAPTER B

IS
H
|m
>
|>
i

@ o g oM FEL Q¥ T ojeh T2 AAE BH OHE mEO Ik RESO| 0B 42 UL 2
ST import £2 JEE ARE DO L /17 B8 P AW, 3 AT L obg Ut importlin
import_module () &2 &+ U W import () & YEXE FAE o=t AHEE 5 A5 Uth
inport £ % 74 42 T AU 9 oIl ATlle 2B E e Fol, 3 A4 2AE A
27329 o] 5o AZAFUTE import ¥ A A AHT AAEE __import_ () FFE TS+
Aoz Ak __import_ () ¢ ‘?}% %I% import 9] o] & A AxE £t ol AHSF YT
o] o] 2 A Aol F&3s N BEALF ] A= import £ HA L.

_import_ () YA ITELEES 7'45’_, LAAT, B ES UEE dAvs 3tk RE 7| A&
GEE AL o2 Al (sys modules & LHAINE BAE A5} 2E $4H e B Eo] dojd
g A7) AR & A import FRE] o] F _é A4S P

import ol AdqE w, EF WA __import_ () 7FEESHF UL XZE A 2HE S E3= 2 WAYUS
(1mportllb 1mport7module () Z2)L& _ import_ () EAMESIA F1 AXE NES AT g

A0 e AT 5 %%un}.

Lu}o&dﬂwwww o] AT L The AN A Aok ol el A

WA 3304 WA dZE AN AELS PEP 302 ¢ F AR UAS 34 LHIEE A A5 oA
SUth- X%x]] Az E A|2Ho] sys.meta_path & 53 =
7] 2] 9] Zl?lol T A5 UTH(PEP 420 & H A 2).

oy rlr
o2
:t:é

I types.ModuleType & H A2

53
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5.1 importlib

importlib RES QX E A2 AFSE 2H8-3517] 93 F5H3HAPIE 11]-“@"/]5} & £, importlib.
import_module () £ YXE ZAE FFs=d Y WP import_ () o ¥l&| A%, o st
APIE A& Ut o AASH Y82 importlib gto]H e g AHYAE 7‘}2'5]'@ Al L.

5.2 17| X|(package)

shol W& 8 744 %o BE AA Y 2% 97, BE BES REe] sholHo|1} Cu} 1 el T ol @ Y
o2 pAYEA g} Aol of FAYTh REE 2 AL o8 AFTRE ABA A, ol L
571 4] e ﬂEMAqq

. =
). F A A28 gAE YA Y, 7)1 A= AEH o7 A5} E
= 29T+ A5t
2E 5747} BEoleke A S 7|95k Aol SR Ik AW RE wEo] 3749 AL o}
Joz nasd, AAAL SHE SRe wEATh FA40 R
2EL /A% AFAYTh

All modules have a name. Subpackage names are separated from their parent package name by a dot, akin to Python’ s

standard attribute access syntax. Thus you might have a package called email, which in turn has a subpackage called
email.mime and a module within that subpackage called email .mime.text.

5.2.1 ™Mt o7 |x]

Fpol 2 F 7HA F72 A E AUt A+t 71 A] ¢ o] 5 w3t 371 AL At 371 A= he]H 3.2

o} 2 o] Ao EAStE A-FAJA W7 AJYUTE B A7 A= BE _init__.py FES 7 HHHHR
FAPUTh A7 AANA YEED ), o] _init _.py o] FAHOZ AW, T3 0] B T
ARE ] 7179 o] & F1H| o FEE AFPUrh _init__.py FUS BE BEEFC /ML 4 Ut
AT} 2L shold DEE EFT 4 L, sl H S YEED ) BE B /A o2l RES 2oHg
A E Sol, b2 22 st A& " wj X = H 4] parent 3] 7] A &} Al 7R o] A B 7] 2] E o th:
parent/
__init__ .py
one/
__init__ .py
two/
__init__ .py
three/
__init__.py

parent.one & YEZEJ}WH parent/__init_ .py I parent/one/__init_ .py & FA|F O Z A
sttt F o] parent.two & parent.three o YZE = Z}Z parent/two/__init_ .py 9}
parent/three/_ _init_ .py & A3}

[}
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522 0|E Z7t17|x|

o] & F7H 7] A= ole] 7pA) 4 So] BYA AT, 4 EAES F 8 7)Ao A8 7] A 2 o] upx] e,
EAEL FAN AT T2 A X ol ¥ + YEUTh EAEL zip ol M EA AL} sho]Me] JEE
G} AASE oWl thE Fao) A BAD + AUk ol F B AL HAA 2 AR AH A
ARBAL NS 5= Q1 2BA 42 2= AFUTh FAA FE7L Gt MY BEL SE dSUTh
o|& B2 WAL _path__o]EHER ANAQ 2 AEE AEFHA 5Tk Al S0 ol H
£ 92 Agete, 2 977 W o AEEREPER CE FECEENOE EEPEE

0]
sys.path) & F27FHg o 37 x =4
olE F 7t A7) A 9] A9, parent/__init_ .py <Y
HEE e 7 dAE 4 9l Z42ke] A2 the 25l o5 Al
parent/two Qo XA &S 4 Q5T o] AL, TholA
QEE G wjvieh 2 4] parent A7 A& 18 o) 27 9
ol5 T 7N A9 7742 PEP 420 & T2 3HA Q.

502 295 Fuich

Uth AH, 92 E A 5ol 7He] parent

FHYth ZEH/\‘]parent/one— gAog
& AN Ee B A A F ol it

142 g,

A g X &8s A, stol e JEED BE(EL 37X, A e o] £ oA FolHe F23HA Frh
.0l 0]2L import Bog AZH o]y QA1) importlib.
R A9 NS ER R SYTh

TUL, B ERER 7= Fo2 FREE AE2L S UdsULL dE
d £, v Oﬂ foo bar &, u}X| 92 & foo.bar.baz

foo
E JdZESIHL /\]L:_‘GLH c}. ‘?_]'°‘: AT EV L svEts A3tk H ModuleNotFoundError 7}

ALE AN EF NS0 2 AN £ FLk sys.nodules YU o AL S AR 5E £ A Aol
ZTEHREREY INANE 715Ut TefA] 9HeF foo.bar.baz 7} A YEE T AT, sys.modules
X foo, foo.bar, foo.bar.baz FEEE T Uttt 2z 7)o Sot= =S 25 AA YUYt
YEZESH= 52 BE °] 52 sys.modules oA 231, 7ok Qb S| gho] X EE &5t BEol,
ZZ A"y 6}%] Tt ko] None ©] ¥, ModuleNotFoundError & € oYt} Tt B & o|Fo
QTFE, sol W2 v E 942 A% AR o

sys.modules 2 7|7}
RE| O3 BT FAHT U
oo g stojg 1

718 AANE NP 2ES 3 A= A R(CHE BEE0] obg 1
iy, % 0| B2 5o AN E FAHAN :
25 ¢ oh) BES R S0l vone & Y S E A, o JEE

i

i)

it
ol _g

30
o
o
jule
ke
mt
2

25 AAo] gt F2E FATHY, sys.modules & HA FES FAE T T A JZESIH 7 &
A e 22 2o] of A ol Fo sl oF Iyt ¥k el importlib.reload() = %
Sk, hdetA REL FE=E thAl AAsA ZE W8-S tha] 273yt
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5.3.2 1}Ql{(finder)2} 2 (loader)

BEE] Sys modules oA WA= A FoH, RES 3to
O ZEEFL2 F 79 7HL3Z4 AANEZE A4S
FS AL, FolR o] F BRES S 5
%01;{15%&-1—‘?—%141:}_3_%4 S ERES E

-

A 2ES7) A5 sl ae] JEE ZREZo] T
g th sHolE 2. shelrle] 4 Aol

o]
AEd g8se YD, = Aol nre
9

rzia

Ql 77 9)

ok

o
rx
rlo
2
) mln
_}L
hi
B
O
_‘1
_\;
2
ke
_VE
Hl
o
bl
n
ol
=3
30,
ofy
o 4
)
pe)

W EEY A4 A
LRELUTE P2 oA
< URLE

30,
H
Lxg
-3
)

N o
o
[ fe
Y [

5 S oA Ay s
2 A4 5 e AAES A
cl

ﬁd
Ach
N
rr

i
1o
1
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s

e 12
o+
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12 N
ok
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N

ok

4 <

30,
fy
v
v

o 4 S
X
:oll_v“
X
ta
!
o
X3
1o
g
do
e
do
fuj
=)
N
do
:O'l_l:
=
wo o o
ro
nj
o u it

e
(% (Ml ook
Y
i
o,
kT
il
o
ko
12
)

3, %
f
k9
IS

P
& fu
o
5 0
o

tjo
ﬂllol_m

w2,

)
N
o
=)
2

o
X

Eiﬂﬂﬂ o A4S AR, dEE A48 g

o

o
it rlo

o
<,
iin)

yo ¥ o> O [0 &
e O T

[0%)

N

2,

> >

15

=R
mloo}.ﬁ

mm ..
o

N
LE Jl-ﬂi

!
i

[$)]
w
w
oo
Hl
[m
Hob
3
o]
@)
=
-
(o]
@)
Q
CJ

E 33 ¢ JAEE AAHJSFYLH A QA WAYUSS A2E = (import hook) YU T F
7 A 2 Ho] JdFE Fo] Q5 Utk UﬂE]——-;(metahook)JJr%‘}_E A 2 32 (import path hook).

A8l A&, sys.modules A 23] & A Q3 thE d2E A Eo] A ZE 7] Ao
2 W e &o] sys.path A g, L2 E +§,‘41%‘E%‘%% AR E 4 JA FUh thel
%2 sys.meta_path o A A A E F7HetE HHO R SET 4 JdFTh

2 FES v A A
S F7eteE o=

s.path (F2 package.__path_ ) A 7=, AAA H
A3txo], 4XE J &2 52 sys.path_hooks o A} F7

0]
=<

5.3.4 O|E} & = (meta path)

Fo]7 o] FY EES sys.modules oA 2E 5 §1& o, Tho] WL sys.meta_path E A 3=, HE}
AR oY AA S 552 236t JdFUth o] fRlEso] FolX o] 9 RESZ AP ste WS
obi1 9=z il—ﬂs}_l,:_i qz;mu} el AZ FoAEL find_spec () 2= olEA HA =5 A oFt
o}—tﬂ Al 749l RS WotEdUth: ol &, 92 E A E, (B 7Hs J)E}ﬂ (target) 2 5. W B} A& I}l =

FoJR o5 RES AT F JE=AE @7‘3‘3}7] Al ojE Aol A A 4= °‘A‘/]"/1r-

W e A2 A7 Fold o 5 RES AeShe WE AThY, 29 AANE BBk 1
AT None & EHFUTE W sys.meta_path A7 283 F8]F 2] Xotal 559 ol =234,
ModuleNotFoundError & 4o th HASHE=ETIE A EL 2 IAA 7|, dTE T 225 =0

.

el A2 9k H 9 find_spec() FINEE F AU A 7o axtz gggq;} 3 WA o

A3 Aatshd ol & (fullyqualiﬁedname)%ME} & S0 foo.bar.baz. F WA ou}L nE 7

A2 AEZJUrh FHA9 BEo] BF F HA QAR += None o] A7k, A/ H B 5oL} Al B 3 7] 2

‘ﬂ“‘H AA= FE 7122 __path  oJEZRE FIYch J‘l.“ﬂ.xéff&_path_ﬂ B HEE F23
oW ModuleNotFoundError 5 oAUl Al WA] QA= ojn] A3 B& AA| old|, FHoll4

E‘%%‘EH”OWHD} AXZE A AHL T}A] & (reload) 3 wf 7+ E} 1S A DT,

%nqn r_
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HE AEE WY JdXE g o ts] o2 ¥ &4 F 5 FUTh o & Eo], i EEE°] ol s
N = A g 3“"—“ foo.bar.baz & YXZE ot ¥, HA Z v} B E 3} (mpf) =l W3l mpf.
find_spec ("foo", None, None) & i%ﬁﬁ/ﬂ HAAY Az EZ 23U foo 7t AZE T S0, 1)
B} A2 E F 9AA SAF A foo.bar & Y X E 3=, mpf.find_spec ("foo.bar", foo._ _path_ ,
None) & &3t} 99t foo.bar 7} YFE FH W, unpX 2 ML npf  find_spec ("foo.bar.baz",
foo.bar._ path__, None) & &34t}

oW wE AE FAY TS 24 H Y JEEW ALFUL. o] d QEESL F AR ARE None o] o}

Zo] 2 &4 None = & FUTH
sto] 9] 71 sys.meta_path = A 79 HE AE 9 AH & 21 JFULh Sty WA RES X ES]
EHS YL, U= =ZEE2RES YXEF = % &, e YZE JZ oA RES YZEIE=HE

FUTHE A= 7% shel )]

WA 3404 WA: WE AR 519 find_spec() WA E7} oA HAH find_module () < A F
Utk WA glolE 52317+ atAu 42 E Fak 3T 7} find_spec () & T3] S wf vt
find_module () < AR&3H )

5.4 2%l (loading)

sl o] B
al

Eo) 29 74

1o
B e

Qe IAA] A ZHE) & A4S FTh o170
Aol 1 :

module = None

if spec.loader is not None and hasattr (spec.loader, 'create _module'):
# It is assumed 'exec_module' will also be defined on the loader.
module = spec.loader.create_module (spec)

if module is None:

module = ModuleType (spec.name)
# The import-related module attributes get set here:
_init_module_attrs (spec, module)

if spec.loader is None:
# unsupported
raise ImportError

if spec.origin is None and spec.submodule_search_locations is not None:
# namespace package

sys.modules[spec.name] = module
elif not hasattr (spec.loader, 'exec_module'):
module = spec.loader.load_module (spec.name)
# Set __loader___ and __package__ 1if missing.
else:
sys.modules[spec.name] = module
try:

spec.loader.exec_module (module)
except BaseException:
try:
del sys.modules([spec.name]
except KeyError:
pass
raise
return sys.modules[spec.name]

che3} 28 A% Abgol 9l of P ch:
o ThOFFo]R] o] 59 BE O] sys.modules o YT, dXEE o|v] 12 E8&E Ut

5.4. 2% (loading) 57
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¢« U7 RELS AF7] Ao ZEL sys.modules o A2 E FHUTh o] A B4AH A BEo
HARA F2 A0z e d2E S 5 7 W2 d Utk WA sys.modules o 74t o 24
F oto] Aol A = A (recurswn) = HLX] ShaL, H A ARl o2l W 2dE = As Hsyth

o« o] Aufstd, A3 RE (LR A3 ZEWL sys.modules oA AHAH YT} sys.modules
AA olu] Qe REFH F4-H 292 o%—x—. 2 2YHE BEE2 A Folilo F‘?}f’é‘%‘jr ol&
A3t B EZ 2} sys.modules o] Yol A T = |23} v Uk
o« BEO] TSR AL o} A A 7] Ao, 7o A oA g ekE o], dXE AA= JdEXEHH R E
HEZHEES AATYUTHH 9 oA Z = o ol A “_init_module_attrs™).
e REAYL A BEY o]F Fo] MPA = AAZH oYUt AP dH oz 2 A
S0, 207} o]/ Ao o] %A A9 A oF B AR A
« 29 B2 S oA A exec_module() A EE = EES YXEQ o WkEE &= Zlo] ofd 4= JlF Yl
WA 34004 H73: dEE AA®lo] 7]Z FA] g 269 A2 3 gksUth o] A2 Ao+
importlib.abc.Loader.load_module () WA Z A 35 g5}
541 20

g Ers 299 2BZAA 7S AFFUE &2 = d 2l 3Fte] QJAE importlib.
abc.Loader.exec _module () WA EE 3&3=d, AT 2 E AA 7 A2H U} exec_module ()

o) B FE e FAF T

o kR EO] o] REUWH BECIU Ao 25 = & o] ofveho|d, 2= BEY IEE
EEY AY o]F ¥ module. dict_ )oA AP oF 51“/] =
e WISk 207 RES AJPFR S, ImportError & 4o Ao st} 514 2 exec_module ()
B Ay sE o E °ﬂﬂ5 Aag Ut
W2 Aol slefet 28 = 2 AA YUtk 2™ B9 find_spec () HIAEE 287 self 2 449
295 FHF UL
EE ZT+create_module () HAEE T ZHN 2= FAEE AAE == A NAST 49
FUth st Q1AL BE A9, S itolso| 2Y F A BE AAE S8 FYth create_module ()
2 2E QAY AAEHH H EEALAAT IR E F UL B E I None & 85 W, YX2E A=A
BES AAE THEYTH
WM 340 7} 26 9] create_module () HAZE.
WA 34994 W A: load_module () HIAEE exec_module () 2 UAEH QL AZTE AA7EHe &

1 E (boilerplate) o] T 3F ) ¢1-& %EME}-

Av) EAGE AENS TRE A, AT=
exec_module () 2 FH3}A o load _module ()
A= g5tk 28+ Al exec_module () & ?ﬁ_%ﬂ of
o

load_module () HIAEE RES AYPs= A ﬂoﬂﬂ
Sobg itk 2& AlkE o] BE A g5 e, 2714

+ WFays nodules of F013 o ) B8 A7} of5] EANY, R L BEX 1A S 830 o
Ut (238 ¢o ™, importlib.reload() ©] vlE &4 A HUth) ek sys.modules

of FojXl o] 59 EEC] glod, EH = M EEAAE W51 sys.modules 9 Z7P°H oF .
Zimportlib 732 W& gt-& A AMEEA AUtk tiAlel, sys.modules oM EE o] &S 23S A ZES dFUth oA
TRAJN BT YEEFE ZEC] sys.modules o] Y= AAE vbE 5 gtk AUtk o] AL 798 A 5F o] al the stol Al
A

2R A AR g A 95Ut

X load _module() HIAE 7} &A)
A2 Ut} 3FA ¥ load_module ()
Y th

SF

H

A A3 2 E FE (boilerplate) 29 7] 5S 73
1w e .

= =

al,

]

= o 24
flo ok
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o At gl AFAS Ay H E2ELH = AS BAG7] A8, EC7FEE ZEE A7) ol BRE
sys.modules o] £A)3 oF gt}
. woF 25)0] A 3hH, 2EE sys.modules o AT LEES A AN o Sl AN B LEDS
A AN oF 3k, 27} 1 RES A Y WA H o2 2 ESH 7 of vk ZejoF ghch
WA 3504 HA: exec_module() © BT YA W create_module() ©] FLH A o
DeprecationWarning o] WA},

=

12

WA 369 A HA: exec_module() © FYF YA Y create_module() © AT A ¢od
ImportError 5 423 Yt}

542 ME 2 &

oyl HAYZ 02 E (& 59, importlib APIE, import Y import-from &, W& _ import
MEEFo2Ed ), B BE AA 2 AZ42 FE EEY o5 &7t o] FAHUTE A& &9, A
spam ©] A/ H B & foo & 7}A| W, spam.foo & YEE 3 T o|&= spam ©] A/ H 50 AdZH o]EE

foo & 2 Utk th3 22 HHEHE 722 Hof ot FAth

spam/

and spam/__init__ .py has the following line in it:

from .foo import Foo

then executing the following puts name bindings for foo and Foo in the spam module:

>>> import spam

>>> spam. foo

<module 'spam.foo' from '/tmp/imports/spam/foo.py'>
>>> spam.Foo

<class 'spam.foo.Foo'>

FHOIA 2 0 21919 Az K 5 A5t AT AAZE QEE A2He
L ojgH Uk Wt sys.modules['spam'] ¥ sys.modules['spamn.
Foo' ) 7FSITHE (919] QEE o] 5] el 7t 18 g Th, Flo) Sl AL whE A 2] 9l AS] foo o =2

QEE At YEE 57 LE I ThFD JHES ASPUT, 53 29 Aol RE AR mE
BEY FFo|th BE ~uo BAL o] JEE Bl YHE BEVE 85t APk

QEE FAH 2L ASHY A AEE A 2T T4 SAER DD 5 YHUTh B So] BE 29
S R sl e 24 AR e Dol 44 F LT AL, AEE AX7F 2P 35 2 4Hboilerplate
operation) & + W F 5 YEF st AU Th BE 2 0] grid 267 BE AL A A Huoh

nge 25 wE AN _spec_ oENRER w2TUL. 2E 279 8o B AR A

ModuleSpec & H A 8.
W A 3.40] 7}

5.4. 2% (loading) 59




The Python Language Reference, £A| B{% 3.9.23

QEE AR 2YSE T U RES AW Aol BEY 25o] 724 2 2E AR of o] o] =e]
RESS A9 95k
name

__name__ o|EFHEE BEY 983 A7 (fully-qualified) °] F0 % A5 o] of FiT. o] o] &
S JEE Aado] RES § L5 (uniquely) A8 3He ©] AL8H T,

__loader___
__loader_ °oEZHEE EEZ EE%LHH %EE A7} g =Y A2 A= ofof &
o] AL F & AEF 23 A (introspection) & ¢ 3F A o] X]‘ﬂ- 7]-xq ol 2o 234 7552
7% FUTh A8 Sol =r9 Age HolH

_ package_
B2 E9 _ package_ oE ﬂ EEWEA AAF ook Ut 2 AL olo]oF k=T, __name
ﬂ%‘% AL ATyt 250 7| AL W, __package_ g2 __name_ O 2 A ojofFYrh
Fo| 317147k obd w), 249 mE ol ¥ Wl EAAE A4 3, A8 REo| W HE 7|49 o] Fox
R ook Tk o AA T 98 8 PP 366 & H 5 8

PEP 366 o] F2]= o] 9l%o], vol REoA YA A A dZEE A4S uf
JEZHEZIAMREFA YT _ spec_ .parent 22 3 Aoz ZjdF Yt}
W 3.600A4 M7 __package_ 9] Fto] __spec__.parent I} ZS ACE 7P Yt
__spec__
__spec__ olEZHEE 2
A3 AAGste AL A= EH I+
St7bA] €)= __main_ <lH], 01‘5 7
__package_ 7} A EH A &
B & 3409 &7}
WA 36004 MA: __package_ 7} BYHA oW, A EE __spec_ .parent 7} AREFH YT
__path__
REol Y AW (B4 e o5 T, ' AAY __path_ oE El FEZIHl=
o} 2 olH # Eolojof st=d], ath__ 7PE1%-°/1U]7} RoewHl oHHEY 5 %l%‘%‘*%- ghof
__path_ ZFujoQ)A] gropd, A S o] EX1EES Al FaoF Ut _ path 2] o ujoj] &3 A S
Y82 ofgfo YUt

H 7| A7} obd BEL2 __path_ AJEFHET} glojoF o

]

, __name__ Al 9]

RELYTE ) AL 2E Ao g S ojof Yt spec_ &
St Bol /55 s B EE % oA E 488
ol __spec__ o] oJ® Aol None &= H7H Yt

| o
é".:
i—”;
i
fru
[0}
o)
o)
Q
o]
)
s
0]
3
2
N
>,
ofo
i}
i
v

_ file
cached___
__file 2 AgE 5 Uth T HAHY, o] EREY g2 FAEo]oJoF FUT dXE
A 2FE gu 7t gls wf (5 S0 tlelEo]xoA ZEEH BE) _ file. S AASA &S 5
slguich
ok file o] A4H W, _cached_ A 4= Zlo] AT 4 g, mES AstdA WA
(& =0, il E ZAotd A atd) & 7He) 7= BEJUTh o] B REE 237 98l 3 o] &
AR d o+ flesUTh Z2 = 9<s] A3 A stdo] Jlojop & 2 7hEl 2 o 5 U THPEP

3147 & HAM 8).

__file o] AAFA S WE, cached & AR Aol AAT F AF Uk AW I
Ayl s olF gAYyt F=H o7, 267t __file_ o]y __cached_ ZTLERTFE AR
ik j—"/H’H ZHANAE RESL 2ed =g sd gz HE A 258 4 Qohd, o 9] A ol

Ael 27t 4 A 5 Uk

60 Chapter 5. QIILE A|AH]


https://www.python.org/dev/peps/pep-0366
https://www.python.org/dev/peps/pep-0366
https://www.python.org/dev/peps/pep-3147
https://www.python.org/dev/peps/pep-3147

The Python Language Reference, £A| B{Z 3.9.23

5.4.5 module.__path__

AYo| maH, BEo| _path_ o]EZREZ} IO, o] REL2 77| A Y}

AN _path_ o EeREL AH A7 AT 2IT I ASTULG ATE A Yol M, YEESHE 5
A RES AT A A ES] 5L AFUHE Aol A sys.path % 2 /152 2gUth AT _pach_
= B E sys.path Bt} A ¢k 2 Ao W& t]

_path__ + FALY oJgeEolARL vl IS & AFUTh sys.path 3} 22 5 F o] 3 7] ] ¢
_path__ oE AE= 1, 7| A9 __path_ & FME= 5 sys.path_hooks (o} ol Al A g st}
ANA AL ZFYTH

A7) A 9] __init_ .py FLL H7IAY _path  AEHES HAAFAUYHGL F 3L, o] o]

420 o] Ao o] = T+ I 7| A2 L HBI= W o7 AL S UL PEP 420 o £Q) 0 7 9lg), o] = 27} 3 7)
A7} _path_ A FETS 2e=__init__.py LS AFTT Z a7 flojHEUh 92 E HA7}
s o o5 FLH AN AE A _path_ & AFFYTH

>|\1

5.4.6 2= repr

Egol 29 (_spec_ )& 7MW, A2E A= DA 2 RE repr & WSl /‘1
AT 27 0] Yo, YEE AAHL REAA ATHE AR % ropr & . moaule.
__name__,module._ file_ ,module._ loader__ Srepr? ¥ o=z /\]-%‘5]-31 ]E ']-L o, wA
Aue e Agun.

AR AL Qe AR A A2 o) F e Y th

e« XEO]__spec_ OEFHEE 7AW, 23 Q= AR Z repr & AT E “name”, “loader”,
“origin”, “has_location” o] E 2] HEE o] A &H Ut}

r®

Eo]_ file_ OolEZHEE 7}A
Eo]__file oiEﬂ-ﬁ'—E%
9 repr o F =2 AREHUTH
P2] ko, repr o]l 25 _ name_ & AU T

WA 3404 H7A: loader.module_repr () & AFR o] F X = 31 o] A 2E repr Mooy g mE QA
of o}3 =& o] A& Uk,

shol 4l 333ke] THA THAE AN, Aol AT RS S A% 7] Aol, wheF olEo] glow, 2
module_repr () HIAEE TEA 2ZE repr = W5 UTH A 9 2 A== H A5 g5t

5 E repr o] AR AHET UL
Zr2] ¢F A9k None ¢] o}d _ loader_ & 7}A W, 299 repr ©]

(S e O

5.4.7 FA|El HIO|E T E 2535}

i

sholdle] .pyc A= HE A B vhe] = mE
MY AR, Sho| i e pae HF 4

o] A S U] AP 7], AZE A|AH

oz shol A4l el FEAL AT

gho] M2 T3k« A] 7|9 A ThL & tho}—tﬂ Al 3t 42w EF o] E] thAlof] & 5pd o] Y& “‘SH*]%
AU Sl Al 718 .pyc 3t F 7FA] W o] 5 th A A (checked) - H] A AFS (unchecked).

A Al 718F Lpyc 3t 9] A, Tto] 4‘4—8— e MR S R ke 7*‘JJr HAAIE ANA] LD A< H]LO}O%
MA Lo FEAS AAEUTH AN siA] 719 A spd o] fFEsHA] 92 Z o2 Sy E Y, sho| A2
MA] LS ThA]l A st A =2 AN sl A] 719E fA] 5hd & e U Th HV“W Al 718k .pyc ﬂr"‘«l

kU

237 Adell, A7 H A HAJA s py 3D}
Bt adz el 37) 2 WA 92 ks ) g A sl A
WAl sk ol A7 v e} Tl o] B & A~ 0) v B} T o] B 2}

N

Flo ot M
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-

7, ol 2 B<ed] A o] EAE A FARSITHL ZHE Ut Al 718 .pye 3D R AA
Z+2 ——check-hash-based-pycs EEHJ_E AARgD 4=
Z

, Tho] W 2 vhol E = FjA o] Bt &

iy
[kl

N
rlI
—n ¢
kol
o
ra
A
;%

)y
_\1
_ﬁ

sroll M AF X o], whol W2 o3 7|2 viE A= vt 2 Js U o] 5 st
(PathFinder) 2 &t = =2 59 RS PRSIV RN
2Ee e 27k AUn
BE 71 3Rl A2 A7HE dEZESE Yol tisi A= ok 2 o] fls Y
A HA], ZAZFS A A AR dE

AZ AEF FA g 72 JFqL A A AN RES Fed A8 RE IS I
P 5 =

U

0.

, 3tol
£ ZE(.py ), ol ¥l wle|E DE (pye HAE), B el 22 (12 S0l .0 FAF) s} L2
54 e e Aol gtk Exeho HelP9 2ipinport BES A AE Wow, 8 Y2 AET 312
Bt o] BE 519 (3F el nel e 2 A9 AF) Szip HAEZHE 2P

A2 A=/ Y A 2ge] 922 ARD BaE @&k URLe|LHH o] e wl o] 2 23] 1} A D= A4
2 % gl of® A = 7ok

AR AN AN E AN A AR dEele] 8L Fn ALl 2T 5 YRS S 27be] £
ZEE2L AFPUT 8 5ol YENIURLE 2% A= 2 A0t Arhe, goln BE2 2t
HTTP S 7835He 52 A48 5 gUth o] & (2 8)2 ool 4 435t ZRE22 AAss
Az =g ot 2 BdFtd, ol Jt RELS A 202 Ao AHSH U

A8l 21 ol 44T} ol Y& AEL BE AT e g0l 8 ALE 3, vE A= 521e 9 4w
e 5ol Bhe B o) B S A FRFUTE o T FR BAUL S fANA MR Z2EFS
AQ30 GEE DAAA 2 Y YA 2 ASYY T A o] AF el v BhErhe AL Flelshe
70l 32U 53], Mgt A2 el vl & Y E Bahe] Aol A=t sys.meta_path BAL B3
Solguct

whelel, 4 A= shelvle AL 71w 5hole o] 7@ 44| A6, A2 A= 719 51918 7} sys .meta_path
2 Re AASY, 2 A= stane] Ade 98 TEH A Gk

5.5.1 Z& dERZ| ulelH

A% P shole = A B A2 =] 2 AYH shol ¥ B E w74 S
AUt e A2 Aol s 5 ALds] AL e AT, ol Ao AE Ae Ga e

U.“E]_ﬁi FOIHEA, AE 7|0k 30l = oA A3 find_spec() ZEEF
Eol A% E A7 oA ojB@A FALE U REF =X A AEulo]| 2=t AHLE

Azduc

Az 719 gdyg & M MY H4E A£ T Y, sys.path, sys.path_hooks, sys.
path_importer_cache. 37| A AA 9 _ path_ S EZHE E3 AILHT o]AE2 JdXE F
AE AL vhe 28 4 9t F e TS AT ELD

sys.path RET 37172 A4 948 A Bt EAL] BES TR
de) 717 A 78 54 7 BSRE 27FH YT sys.path o 3
ﬂﬂﬂﬂﬂmp4“°ﬂﬂﬂiarmﬂﬂﬂ”°imt7“%ﬂP%%#%H?ﬂ%‘”bueLgEEBH
2 7422 4 9=, URLo dlo]Eu o] & 23] & A3 ‘path o= AL} vlo] E Jw)
Slojof gtk e BE §e FAF UL npol =g ARPe g 4= =gl 5ot ol ola) 24F

Ui,

Q

2

2 g
I
E
i‘l
flo
A?L
me
l
0y
o,
1o

rUI
o
< >
=
)]
4
)]
o
Q
2
o
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A2 7189 9 = v EF 4= QT o] 7] wfFoll, gl A ARl dXE Fae= AR 7N 3 H Y
find_spec O MANEE TS AR A E F2 AME X ZAE YT find_spec () o Al ZH = path

A= HAT FAE AR EY g2EJUTH- HE 7] A Yol A QEXE &H 3] 7] A 9] _path__ o] E g
T E.path $1Z7}FNone o] |, H 49 dZEE 553l sys.path 7“} A4tk

AE 71N g E e A AR e dEFE | *“6}1, 7he < Eﬂu}u} a A J= dEe gy
(PathEntryFinder) & ZFUth o] A2 Hl&o]l @o] Ex AL + JoBE (A S S9, 01 R
sar) B2 B R39S 5 dLUTh, A= A st A= 0115\:4%73‘ 0115314 15 & vf g8k

NAIE A gt o] 7§ A& sys.path_importer_cache o FAFUTH (o] 5ol = £ 351, o] /A=
Qi E] AR 2 AT A b AR 2 ket AAE AFAUTH. o] d PHo, 54 4w A 929
Az dEg ol o uxt AL o A s Hul A FH U Tth AFE A ZE V) sys.path_importer_cache

ARG = Sy R WSS B 4 4

o AN A= E AANA A2 AW THelE 7t 1 A2 AL E ThAl AT S 3= Zo] 32hg Tk,

AEJAEZ 7RO glod, A= 7]‘?}f4‘ﬂlﬂ%sys-path hooks ol &= REFHEES FNTYL. o]
5394 42 0= 5 2 448 A2 A=2 DAL AE ABAA SEAT o) FeAHL Az A=AE
E T A= A2 dED Jor & EHFAL, ImportError E 3N Z = A5 YT} ImportError &
BE 7]?'}-‘40 g7l ojd Fo] FolX AR AED E St 4R dED 3t E AT F glo2 €t
A AE T E o S AT FEE A2 GAL AR UL T2 EAUI ol =92 S Tjofof
T o E QS ALY L o AATL(NE Fol, 5hd A2 H AT o]} UTES ol v 1 9o ohE
A2 4 S1eieh, Wef S ol 228 D7 4 958 Tnportarror & 9.0 7o Hit}

RheF sys.path_hooks A o] off & F= 2] shelH & EHFA XotE, =2 7 3AH
find_spec() WA E+ sys.path_importer_cache ol None < A &5t (o] A2 JEFE Y3 =t
AE7} -2 74217171 A9, None & Ee1FIA o) dlEk A% ol R ES 2L 5 92 e YU
THeF sys.path_hooks o Sl o= dtye] A2 dEe & ZEo] 4= dEg 3 & 854, 3+
Ariol wE ~5e 2957 A5 ool et mrrge] AH UL nE AN HES 2 )

Are8 .

A 2+ ] @ g 2] (current working directory) - ¥l 2192 EHHCT - & sys.path o] Y=
EeE3t ok vh=A ARG AA, A4 49 Ddge st EAA ol WU
path_importer_cache ol& o} & gx A5 Z] 0}’\‘4‘4 =Rz, dA A Z‘“ 1’4 gy 4 =2
z3) vt} tpA] AP Yt AAZ, sys.path_importer_cache ;\}_&Q = A 22 importlib.
machinery.PathFinder.find_spec() 7} E8FE= A2 = Ex1d o] olye} A A dA| 24 o] & E

27 g yh

F_EL_Q

ljJgrlm
17 e

1

552 ZZ JIER| uPl =2 EZE

RE 273 7| A9 dEXEE g

3} B & find_spec () WA EE T3] oF &
find_spec() & F 7Y AAE WolEdUTh dZ2E T
EE. find_spec () & 3ol &3] QYA g 29
(H71A] A2 7F AF U Th.

seo] g B A L 3
“submodule_search_locations” & Z A& £33}

f

WA 3404 HMA: find_spec() ©] find_loader () & find_module (
H 5 Ut find_spec () ©] Ao A oW o] AES AHEF YT

o] B= AER FRIT = find_spec () HAl] o] F 7 AAE M ESS FA L 5 AUk o] vl
MESE A7 284 w2l obd = AR Utk SR find_spec () ©] Z= AEZ] sl 7A= |,

_Xé

Alstetl, & o oAl 74

A= .path_importer_cache 9| /\1 imp.NullImporter & QIAEAE 2= Ao| 75Ut Z =7} Al None
EZ2WAT AL A FUch o ZA S 8- portingpythoncode & 2 3HA| &

5.5. A2 7|dt mjol 63
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find_loader () + 349 QAAE WwolsdUth YXTEFHE BEY &A% HA4d4d o&
find_loader () £2-F&2 5, A 94 52 2ro]i F AR 52 o|F I =4 YUt

AXE ZZEZY UE FIEHY HA TFAAS Hd, 22 A2 dEZ FAHE2 vE A= 59y
7} AAs= A 20 AFAQ find module () WA= =3 AAF Ut s v 42 dE 5
find_module () MINEE AF path AAE TEHA FHUT(AAEL P2 T A2 550 423

AZ ARE 7]E—ﬂ€ oz

N

e Y eh.

AZ AEF 32AH9 find module() HAZE HAZ AEEF 3A G 7} o] & T A7) X o] ZHOZ 9]
A3k A S S eetA 7] wiEol HAAFH AsUTE @ 2 E o find_loader () £
find module () o] BRF &A5lH, AT E A AL A find module () HHAl find loader() 3=

o,

56 & L EZE A|AH! TH|SH7|

AXZE A" AAE 2A7] A 7HF A=A dEHAYSE sys.meta_path o 7| EFES EF
AAStL, M2 e e A2 Fe2 A AUtk

Thek A2 E A 2EHS AN A= T2 APIEO &S A &0, A dx2E 9 54ANE HANE £
O, W __import_ () F4E IAFE ZAZ FET £ JAFULE o 7IHS EH BE YolAe
YEXE 79 5ANE HAG}EE BE oA F82 = 54U

HE FRY dF Q= FoA oJH BREY JTES HHH O o U (FHE YXE A 2H S 443
B & A 33 = A, find_spec () oA None & E8F = 4], ModuleNotFoundError & 4o 7] =
Aoz SEIUL A= v A2 S ASSof sttt 2 A A8t W, A& & o7 H FA
TEAAYT

5.7 Ij7|X| A LEZE

S A H2 A 37 101]/‘1 Al Z 3t
FE(ES) o e o d=2EE Yetdin, A
=%

22 371 A w2 7F Xﬂl% o

NG
pt O>

package/

__init_ .py

subpackagel/
__init_ .py
moduleX.py
moduleY.py

subpackage2/
__init__ .py
moduleZ.py

moduleA.py

subpackagel/moduleX.py\‘} subpackagel/__init_ .py EFoA, &L f a3 At dFE Y

t}:

from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

from ..subpackagel import moduleY

from ..subpackage2.moduleZ import eggs
from . .moduleA import foo
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Al dEE< im mport <> = E from <> import <> ¥HE ASE AW, A AXEE T WA
BAT AT 5 Atk Lol §
’import XXX .YYY.ZZZ
7FXXX.YYY. 2228 AFEE 4 Qe BRA 22 = E A Rh moduleY = &3 A A o] of Y 7] w2 YTk
5.8 __main__ Ol cHg SH3

_main_ BEL o] JEE AAHAA SHE AUt oh2 oA ARl _main_
EEL2sys & builtins Zﬂa ole] = 2] ] A%}

W 44 271949 Uk SR o] F Ashe e, ol e
JUTANS ZEE A G Al oA _nain_ol 271545 el del el E A
Zeja9)hE SAS 9T WA WEY

5.8.1 __main__.__spec__
_main__ o] BB A 27|35 =X W}, __main_ . spec_ 2 A A3 AAE7|E 33 None & Z
AAH 7= gy
stejde] -m FHOZ A2} P A, __spec__ 233t BEOIUIMIIANY BRE AH o7 AFPYr} £t
__spec__2__main_ BE Y Vzip FdolYt}E sys.path AEZE AYPs= Rz 2=d
o 2 8ol iﬁ%@ql’%-
U A Aol __main__ ._ _spec_ 2 None 2% AAF =0, main__ & A=d AHE F=7
YEE 7M5s ZEo A H th-&31A &7 W Ay

.5y zenE

e —C *‘9:]—/“:]__

s T YHoZ AY

o &2 PdojpulolE FE A2 RE A4 A
A 9ol _main . spec_ °] @4 None dol] ook dynt. AA I tdo] VAR HER

YExEF o= IFFUT __main_ o S¥E 2F WET ol H 7t B2 —m 29 XS ARS-SH oF

T3 main_ o] YFXE 5} REN WSHI, main__._ spec__ o] AA3 AAH e E,
o] EL A Y2 RER FHFH FYFoFFtTh o] AL if _ name_ == "_ _main_ ": AAE
EeAd BEo] BEo]__main_ o] NS AL YT AAH T, A JEE wj AP A vk

A dEQYE

5.9 €&l o|#=

XXX =37l A =7

XXX * (import_machinery.rst) 253} 3] 7] X] 2] o]
CEERS BER IS e s

XXX 2ol B2l 2] 4 A2 runpy, pkgutil 552 A EE A|28= AH 07 71 “See Also” H 5 2] 29
& o] oFqt St

XXX _main__ o] 2785 th2 g 5ol e 4w o o] of R
XXX __main__ o] 7}Thg/0] 2] &l thEk AR

off

HESH Y YR A4L o] W77 ofule Hlo]E B
o

i
o
N,
o
)

N
)
=
y-u
W
o
wn
lo
>
i
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UZE DA+ gholH o] 2377 H 33| faltsUth BAE 24 3 o] Sof] F219] Al f A o] W A4 =
971 AR, H 22 77 74 L obd 92 4 A Rordguh

sys.meta_path & & F24 & PEP 302 o] 11, § o] & 3732 PEP 420 Ut}

PEP 420 & n}o]# 3.3 of o] = F 71 7) =985y PEP 4202 find_module() & t¢to =z

find_loader () ZE2EZ ¥

]
PEP 366 2 1] Q1 5o 4] WA 2 91 4
15Utk

PEP 328 & Ao}l YA A At d2E
z7]°)| __name__ OS2 A A3AHF YT

PEP338 S RES AT YER APsts AL HolFrh

PEP 451 & 23| AAo] 258 9% oFste AL AT 20 Se) Fol AW iR T
= HYEL YEE AAE $717] o QZE A28 o] APIEL AAHEE BT

m

A

e}
RN Y

BUY)

i

i
T3
[t
il

913t __package_ OEFRFEQ] F7}d &3 AW st

m[n
[—l‘1

915} PEP 366 ©]) 2= _ package_ = AASHA H= M3

=2 =2

$13, ST o = o] A WA =SS s E B

[}
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6.2 O} (Atoms)

bEe BPAY 4 R LA QUL 1 DG ol E S AEAe) YU B, HLE, 5
T2 EeA PJUE BPAoR obEo R RRH U ok B L olgH U

atom = identifier | literal | enclosure

enclosure = parenth_form | 1list_display | dict_display | set_display

| generator_expression | yield_atom

6.2.1 X} (0[F)

ohs ke ol 2T ofF] Aol Blsl AL A A9k 79 = A4S, o] Bk Aol ek
] I} A 4 (binding) AAES HA K.

o go] Ao AR ], oE Sl L THA AA A ULk ol go] AR A AL W, L T
S} NameError 9| 2] 7} o it

H] %7} o] ¥4l 7] (private name mangling): S )2 Aol of SH3t= AHAI F My 2 ol HERE
A ZSE, T U 2 oA UER TR ko, %EH&Q] v &7 ©] & (private name) O 2 7}251.1/]1:}.
HF 7 o] 52 1 52 At =T w0 A 7] 2401] o ] P2 s Yt o] RIS T o] 59 el &
G o) B8 U, 24 ol Bo Aol ex BE WL AL ¥, SISl WSS 2 S
E0°], Ham o] 2t o] 59 S 2ol ABA __spam o] 548, _Ham__spam & & WSFH T} o] WS
AR C A ol LAY WA Sl Gel 3U A0 duashu ), A
Aol 3 eh 7| F EAT 4 Yich. Fel2 ol Fo] WE R T FAE o] Yo7, AHS Aol hA] euinh.

r{n o
2
r[r lo
ulm oln

=

6.2.2 2|E{& (Literals)

spol W2 AL vkl ED B H P o7 7HA] kAL Bl RS2 AU th

literal = stringliteral | bytesliteral
| integer | floatnumber | iImagnumber
SlE R g P Fold F (R A, vl EQ, A%, A%, a3 Fol A Gg e A U h
At Barel Ao 243+ dFUTh A B UL e HHL BA L.
REgHE2 B dolH Yo thgst7] wfwoll, AA S ofeldEHE = g Kot @ F o3t 22 7k
g o sl REE Ao g ks FotH (221 E"éEﬂ 22 ga QAU TE Fao e ) 2
ANE AL FE AW, 2L ¢ U2 AAE 2L = Yk

parenth_form = "(" [starred _expression] ")"
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N85S W FEANE BEUL FEL B0y wjRel AP A 9} 22 FHo] AEHUTHS, T
Al Wl FEL 2L AN SE Q1 2D S 2= QB U,

FEo) B5o] o] 5ol A Zo] oz, 4 AR ALg wlE ol b Ao Fol s oF FTh o9l ¥
REQd, 257t Bt — BAAA BT gt “glS (othing)” & H et AL REFE HEeha
A% AT S ehE o] 41317 e A2 @A & AUk

6.24 2|AE, & el 2|9] c|AE8|0]|(display)
g 2E, A3 gAY e E A7) A8, ghol W& “tjAaZd o] (displays)” 2t 2= 5T FHS 47 F
742 2epd 2 Alg g

o ZH YUY WEES PYAH SR A AL,

o 4o 2 xo IEFH AXNES 53l Ar= =4, 3z A (comprehension) ©] 2Fal B U T}

AxzedAde w5 v 842 olgsdth

comprehension = assignment_expression comp_for

comp_for = ["async"] "for" target_list "in" or_test [comp_iter]

comp_iter = comp_for | comp_if

comp_if = "if" or _test [comp_iter]

Azodde sivel 23R 1 HE E}E%ﬂifﬁ ‘3]"4'94 for A} gAY o2 |9 for EE if AR
FARUL o) 43, 4 Aol ga5e 4 for ik ir o] ABAN e EHOR FHA YFL ol ®
T, 7V o] 9 ol A ke olA BEolW AS I

AW, 714 A% for Aol Qi o|Eel S R4S 2 e
o 4 AFF ULk ol A A target_list oA YR E ol Fol AL AT LR w5 54

1% 959 for Aol el BAL L, FRAE 2nxA A A4 P
g AAZ dEgUth AmEE for 3 7P 9% for Y RE FEH X
Qe ghol me gebd £ e T 2naolA BT S %
range (10) for y in range(x, x+10)].

Azeddol G4 A2 Jo AU/t H7) Helw, BANH oz FHE 20204 yield % yield
from 242 FAH Ut

oy
2
it
i
[E
?
*
LY
.
O
[n}
X
'_J
=]

437 95 async for B AT %
P

=
=

Utk async def <ol 9l 'C ?46“/4 2 74—%01] LH’_EE 2 Flo] for Yasync for o] & 4 911,
o

2719) for U} async for o] & 4 9T, awair EAA 3 A28 5 Y5tk Az A o] async
for ot await RHA S 2oL vF 7] AZ AN (asynchronous comprehension) ©] 2kl & H U th. ¥
T Az WAL 270 54 TR ) AP S AN FAAD S YFUTh PEP 530§ F2EA R
A 360 271 v)E7] AzgslAdo] e g5t

WA 3804 M yield 2tyield from2 FAIHOo R FHH AT 2o A FAFHUTh
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6.2.5 Z|AE C|AZH|0]

ZAE faZ P o] Ul ZE (square brackets) 2 2 A 2 d 2]19] Lpg ol vl o] S 5 A5y Th

list_display = "[" [starred_list | comprehension] "]"

PAE UAZYolt At AAE BELY, 1SS REAY B0} PR NPT 5 9

Utk 4E2 28 BAAY 520 AZD w), 1 2252 AR A X a1
=

A2 e ~E AAo] AR Ut Az Aol AT ), 2=

A% vaEd ol S22 3 (curly braces) & A H 11, 7] 9} 3h2 3= ZE(colon) ©] Y= Ao Mg

Hazdels 7EE & Yy

set_display = "{" (starred_list | comprehension) "}"

@E}ﬂ/\“?ﬂ] o= 7t H AN E v, 2 Y &S B AR A=Az AAFH YL
gel B@A0 220 ABY ul, 1 RA5L Ao LEE0 2 gto] Pel AL, AT AA

ol e gxel How BEolAt 24ts TAF T

A3 =
Aol Algd of, F3he A=
o}

Ul JEe (o2 vtsod = gl

6.2.7 ElMUH2| C|AZ Y| 0]

gy e gaZg o]l= 523% (curly braces) 2 S 2 A2 Z)/d] o] B 2] v el vl o] )

o

F U

dict_display = "{" [key_datum_list | dict_comprehension] "}"
key_datum_list u= key_datum ("," key_datum)* [","]

key_datum = expression ":" expression | "**" or_ expr
dict_comprehension := expression ":" expression comp_for

gxye gaZdgoles A 9 e AAE vEuth

AR 228 7ol 4] AU} S0l w), 24 Zo| A L EZ O gho] TaH A1 g M

G5 e AT A A AT Aol o8 o tlo) 12 Aok H 21 A8 5 o ol
L BEN N 22 A1E ol el W ARG 5 AThE FAd|, 1712 % D41 ¢ gL v el Fo] A Aol
AUk,

+ 719 OH’\Eial/‘ﬂ(asterisk) ** £ 9Mu el A 3 A (dictionary unpacking) & YR Ut} 3] A 4kAbE v
°l°1°]ﬁ“*5“43} zb g FE-2 A g o] S Ut Flol @& ghEe] & Al/d ol el ¢
gMu e A 7 a2 ol *”4% HES LA FTh
B 3,500 371 PEP 448 o Al A3 Al bE Mg taEdo] 29 o 37
gAve] Azedde, elaest A Az o] thnlsiA, dubAQl “for” o “if” & kol o2 2
e 7Y 284S 2= Utk =g do] AP uf, BEol A= 7|9 R4S e A=

=AY 2 YA ol 4 E Uk
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2Ake] Foll hak Al ke ke A 2 F 7 A5 oA UasH AUt (2934, 7] B2 5l A 715 B oF
stetl, 2 7 AA S0l xﬂﬁﬂ |ct) S28 7] 9] FEL 4AH A kU ok 7021 719 ola) A2

mhA (PR 2 HagH el 7Y e 2&e i) HlolE 7 A gt
W 38904 WA 3ol 38 o) Aol &, 941 e) A 14, 719} 3] 374417 2 )= o] 917

or ok Ut} CPythonol| A, 3ol 7] B ot WA 3 7}5 915U th 3.8 5 El =, PEP 5729] A ¢tof| u}e} 7] 7} ghH th
WA B2 o,

6.2.8 A|L12|0|E{ E T4l (Generator expressions)
D5

Aol s 8 A2 2 Al 2 AYE oy 271 d Ytk

generator_expression = "(" expression comp_for ")"

Avdole B@4L A Aol e AME et EYS 2T Y 525 A B2 SRR
Ak A9 s Az AT ZE YT

Avidole 584 485 AR5 AN OIE AAN _nexe () A=A T2 0} w23
(azily) go] 73 U ok (A5F AU & o B 9} o} 2742 U Th. LejLh 7bg A% 9] for Ao Sl o] 6 e 2
BAAe 24 gro TAAA, TA0 2 Ash AT AU A WA %) A5 Aol bl A
e} R4 0) 4o 4ol 4 AT $5 for 431714 A% for 49| BE 9 o

olEe Bol A 7hAL ghol mel webd 4 Qlom e SYRE ATLA B 5 ST o 5

(x*y for x in range(10) for y in range(x, x+10)).
WA Shte] AxbE e BEAIAE BEE AST 5 et AT S $F AHL HA L.
Aol A4 A9 71t E = A4bS el shA] 7] H8l, FAFA o2 Ao H A d o] oA yield

9} yield from %32

A d olE] &3 Ao async for Aoy await XS £33 8] 5 7] Al d o] ¥ & A (asynchronous
generator expression) ©|2t1l 2P UTE B 7] AU oy 342 /\H HZ 7] AV g ol H AAE Se3L
o] AL v|F 7] oA olE YUt} (B 5 7] o ¥ &l o] ¥] (Asynchronous Iterators) & FFZ A K).

W7 3,600 F71: w5714 A e ol 8 E 84 0] =% 5T,

B2 37004 WA Fhol M 3.7 o] Aellx, W% 7] A H o e EAA ] asyn
AAH UL 37RE &=, BE §47)v15 7] 4 A Vel o] B £AAL

H A 384 HA:yield & yield fromS BA|HA o2 ZHE AFZ A ZFA
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6.2.9 2= HE & 2Al(Yield expressions)

yield_atom "(" yield expression ")"
yield_expression = "yield" [expression_list | "from" expression]

The yield expression is used when defining a generator function or an asynchronous generator function and thus can only
be used in the body of a function definition. Using a yield expression in a function’ s body causes that function to be a
generator function, and using itin an async de £ function’ s body causes that coroutine function to be an asynchronous
generator function. For example:

def gen{(): # defines a generator function
yield 123

async def agen(): # defines an asynchronous generator function
yield 123

6.2. O}= (Atoms) 71



https://www.python.org/dev/peps/pep-0572

The Python Language Reference, £A| B{% 3.9.23

A ol g s thaoll A
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Addele g7t 3E5E ul, AlvdolE 2 &K o|Hd olE & EHFUth 1e8jWd Z Al g ol g 7 Al
g olg g9 A Aoyt Ay olH e WAEE F it SE5E uf Ado] A|Zg Yth L A e,
A2 A WA 4= A A7 AP E, A7 oA A thA] DA FA (suspend) 3FL A U ] o] 6] &] TE Aol Al
expression_list 9 & E81FUTE €A SAH = A2, ZE A9 A7t R vh= S, A Y
HEE9 A AZAE, ¥ ¥ 2 (instruction pointer), U5 9 A 2~ B (internal evaluation stack), 2= o] 2] ] g
AEf 7 2P Ut AvdolHY WM EE F otuE Sl A A o] AHE off, 5= vhx] = 84 o]
] B st QB S AAH IAFT 5 AU th A7 E Foll = 5349 2 AP A==
e A E G dFUTE (B for Ynext () WS B3W) _next_ () 7FAFEE At A= None
duUth 28R 931, send () 7 ARRE JTHE, A= I WA EE AEH AU

o] RE AT AV |8 §5F 2T A o} % W53 BEUTH ol W AFE BEL, S} o 4] A9
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ARz gom, dae] AN S4B 5 YL uth £ A% 2ol AL AU alolH Bt yield 8 Fof A o]
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Qe BRAE (ry FREBE ool A A HSPUTh AvAolH A (B2 04700l 5 AL A A £
H o 2 ) gholdglo] = (finalize) =] 7] Aol A= A koW, Afd o] El-o]E & o] E] 2] close () HAET}
325, W7 F finally o] AP =5 3=t

yield from <exprs ol AL§E wl, AFH EE AL o Bolofo} Gtk T o HHRL olEelo]=
A S FES A A ol E A=Y SEX oA vt2 AEF YT send () 2 AEE BE 3
throw() 2 29 BE o 9= 2ol = (underlying) o]E & o] E] 7} s F WA EE ZE3 Qivhd 2xX o= 3
g8 Yt 287 ¢ti, send () = AttributeError Y TypeError & O 7| AW throw ()  AEH
Aol & SA ot

Dol A& ol el o8 7t &5 wf, WA Sh= Stoplteration Y22 value O EZREE 4= 3
219 Zro]l FUth Stoplteration & 4o u] A A7 HAAS A, A B o] d oE] 7} Al v d o] E] L
AT Aoz o] Fo Ut (M E AV &l o1 B 7} g & (return) & 2 2 H).
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HIL1 2| 0| E4-O| EA [ O] Ef M=
o] AEAME A H el E olE e ole o M AEES A Th AvdelE 4o AL Ao s
e84 A5

Audolel7F olu] A S uf ofgfo]l = HAHEES TE3HH ValueError 92l & 27|+ A9
= o] of gl

generator.__next__ ()
Aoy o AP At AY mpA g s A de A oA AAAFYTh Al ol
B 7 next () UﬂHEE A7NE w, A=) OL FHA L F None g Zeth AP
O 4= 2@ A7HA o) A=, 23 A Al ol H = Al dA] & lﬂi, expression_list
o = __next_ () o TEANA FF U AV olE 7t thE g2 yield 5HA] ¢kl SR W

StopIteration 9|97} &AL}
o MAEE BHE BEAIHOR SEPYth & £, for FZ U W next () 5ol 9 3l.

generator.send (value)

A g A7) sk Al Eﬂ ol =2 & “E Y Uth(send)”. value QA= FA 4= 2H A9 grol H
1414- send () WA =& AW @ o] ¥ 7l yield 3= th &S =8 F A, Ay 8 o] 87 T 3h< yield
A k3 8 StopIteratlon L doAYTL} send() 7} AU ol E 2 AR =2 T2

o, 3 We A= EAA o] flomw, AR WE A None & AT of Tl Th,

T O —

generator.throw (value)

generator.throw (fype [, value [, traceback ] ] )
Raises an exception at the point where the generator was paused, and returns the next value yielded by the gener-
ator function. If the generator exits without yielding another value, a StopIteration exception is raised. If
the generator function does not catch the passed-in exception, or raises a different exception, then that exception
propagates to the caller.

In typical use, this is called with a single exception instance similar to the way the raise keyword is used.

For backwards compatability, however, the second signature is supported, following a convention from older ver-
sions of Python. The fype argument should be an exception class, and value should be an exception instance. If
the value is not provided, the fype constructor is called to get an instance. If fraceback is provided, it is set on the
exception, otherwise any existing __traceback___ attribute stored in value may be cleared.

generator.close ()
A el 87k DA BAEE A Aol A GeneratorExit 54Ut 9 th3 Ay ol 31*7}
7o}k (gracefully) S 28 A U, olw] @R AU, (T o9 € A b5 2 E M) GeneratorExit &
© 79 close = & A2 EobzbUth. Al o]l 7} g2 yield 3 RuntimeError 7} ¥4 3] DF-
A elel7t o e S o™, TE32k7 JPJUth Al olH7t oy Ad T2 sl o]
FEHJHY, close () € obHFd d& oA A5yt

AL o

ol 7)ol A el ol el ek Al &l o] B g2l 2 Ald st 2 o 7t SlF U th

>>> def echo(value=None) :
print ("Execution starts when 'next()' is called for the first time.")
try:
while True:
try:
value = (yield value)
except Exception as e:
value = e
finally:

(THS slTeTATol A1)
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R s S e e P I )

print ("Don't forget to clean up when 'close()' is called.")

>>> generator = echo (1)

>>> print (next (generator))

Execution starts when 'next()' is called for the first time.
1

>>> print (next (generator))

None

>>> print (generator.send(2))

2

>>> generator.throw (TypeError, "spam")

TypeError ('spam',)

>>> generator.close()

Don't forget to clean up when 'close()' is called.

yield from & AF&3F+E o=, “What’ s New in Python.” of] Q1= pep-380 = H A 2.

MESTRTECT T[S R-T2N
async def & AEF B UM EOAN A= RAA Y 2= 1 F4E 57 AUz o) e T4 Fo g
U,

Hl5 7] Alv e ol Y g7t 25 W, vl5 7] Al ol A2 e xl vl 7] olE o HE E8F
I8 o I AA= Ziltﬂ & o] ¥ U"“° A2 AUt vl57 Al oy AA = Es ZFd
async forEolA AR =, Xﬂ L1 gl ole A7} for FollA A= = A FAF Y o

H57] Al ol B & MM =S 5 sthE 25t oYl olH & AAE S5, o] AA S await & uff A3

Y.
12 of

no{v EN
o

&L
o

AlFFE U T A, A A AA dE 2@ A7A] AP F, A7) A Al DA] F A (suspend) B}
await F ¢l IFE oA expression_list 9] %},3_ EHF U Aol B A A", A FAD T A2,

RE 7)o el BER T Eolu), Ao M4Se) #4) A2, Wed 2 ol E (instruction pointer), U] 5 14}
2~H) (internal evaluation stack), =5 of| 2] A] g /‘H:,H 7} =d&H Yt H]£7] Ay olge MAE =8 E e
A& avait A AF o] AND 1, T4t vp] A= F A4 o] B4 E Shbe] 93 52 ANY AW 5
AUtk AN Fol A= B4 e AAL ANFES BHE WA =0] FAAGUT _ancxe__()
2 A8 ATk s None AU Tk T8 9, asend () 7} ALEE ATHE, Ao 2 WA =R AE
GOIRIEY

H5 7] Al e ol oA, = 2d AL try:r'- E9 oyl A =g Yt kA g vlE 7] Al #l o]
E 7} (XLZ 37 00] 5 At 7}‘3] 2] A" o2 M) gho]delo] = (finalize) ¥ 7] Aol A= A ¢Fo W, try
EUY e 22N 5 finally B2 APt o AT 5 5t o] Ffofl, v]E 7] Al
gl O]Ei-olEi Eﬂ °|E|9] aclose () § Z&3ta, 1 AHE 2+ AFH AAE AP A, 7] F<l finally
Aol AYHEE 5= AL w57 AV o B S AP 3= o]l E F = (event loop)b]— 2 A& 2] (scheduler)
ANA AF Yt
stold gJ A o] d S A gl 3t7] §13l, oM E Tz = g}o]dglo] A (ﬁnalzzer) g A3l of gl vl 7] Al
Y o] El-o]E] g o] E] & WolA] olutE aclose 23 I IFES AP o] o] gt A
= sys.set_asyncgen_hooks () = =3 4 JdFUTth A g4 2 o, v)5 7] Al g el -
e o] E & ol d A o] Au] EEF TEH FoldetolA & AL A D} vlo]delo] A WA =9

2z &gt of| = Lib/asyncio/base_events.py ©l] 1= asyncio.Loop.shutdown_asyncgens 7+8& B A&

XA yield from <expr> &5 H|E 7] Ay # olg oA AFRSl= A2 2 o 2t}

dlo
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H|S 7| M|LA2i|0|E{-O|E{2l|0|E] HIME

o] MEAM LS HE 7] AlFdE olH olH# o]E Y WA EE Ayt Al dEolH 5o AFS Aot

o A8 Yk

coroutine agen __anext_ ()
oldlolBl &5 EF £, AAstw vs7] AU oY g dFS A ALY viA o ® A3
HAdE 534 A XH7H?:MD‘r- H5 7] Al d o8 7F _anext_ () Uﬂ/ﬂ‘:i XH7H9 uf, 9kt
5 0194]0]151%01“1 FAol d= AL B4 None FHS ZHal whEd OMl o|HES A3 th
= HdA7HA] o] P Utk 4= Efﬂ@‘ﬂ expression_list o] g TR = A FH gl
StopIteration | FFYYth vl5 7] Al & o] & 7} o} gh-< yield 3HA] 0}1 z g9, v 7] 5o

Z8E 487 9 o] ole]E o] thAl StopAsyncIteration o9& 4o Zth
ol M EE= HE async for ZZo o3| EAA R TEFH YT}

coroutine agen.asend (value)
ojflolHE= Eﬂi =, Agstd vl57] Aol g AdgS G A olH e send()
HAE A9, o] 22 3k vlE 7] Ay 1E% T2 “E‘H(send)”ﬂ, value QA= A = FF A
A7 itk asend () WAL S8 % ol g0 B 2L AW 8 o B} 7} yield S ThE: k& 2414
7l stopIteration & o2 FHFA Ur, vl5 7] Ay Eﬂ olE|7} ThE Fhe yleld shA] ekl FE ok
StopAsyncIteration & ¥ Uth v 7] A8 o8& A ZAA 7| &5 asend () 7t £EE o,
FS e e T o] YloeBE QIAE None 2 2 &3] oF Fth

coroutine agen.athrow (value)

coroutine agen athrow type[ value[ traceback]]
offlolBlES E&F =T, vl 7] Al el ol Bl 7F YAl SAI T A F ol type B o2& d o731, Al
gl ol 8 gt 7}yield 3 th g WA S StopIteration o929 gho g FejFUth v 7] AVl
ol Bl 7} E‘r% Fh yield 5F#] 9331 FH W, o]l o] B Bl 93] sStopAsyncIteration o &7} dojd
Utk Al dlold] &7 Agd o9 5 A A, THE oS o7 |, ofllolHES Ay T 1
of| & 7} o Qo] B} E9] T & Aol Al ]t}

coroutine agen.aclose ()
odlolHES EelF+l, A std, v]-5 7] Al d o] H ﬂ’\ﬂ AA] AR 3 A A O Z GeneratorExit

= dA4AYg. vk o o]_§_ o v %7 Avdelgy &7} —?—0]—75}7]] (gracefully) = 83} 7 1}, ©]
U] FHAY, (2 Y E FA 222 FH) GeneratorExit & ¥ 2 7]‘:5, =8E A EHER
StopIteration 2] & doUth oA &= H]E7] AlYd oy &0 Ee8FE F719 o9l

ElE 52 stopAsyncIteration o9& doiyth vk u]5 7] Ay & o] 8] 7} ZEL yield 313 o] §]]
olg £ 93l RuntimeError 7} WA U o} whek v]5 7] Ay o] 8] 7} 2 ¥he] th2 o9 & Y 0.7
W, olglo]lE 8o TEAZ AR YT Bk )5 7] AlvdolEl 7 QU AA FEZ o] in‘iﬂ 3,
Tl o]oJ A& aclose () &L oA T 314 ke odlolHES S8 FYTh
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primary = atom | attributeref | subscription | slicing | call
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o= HE FE L v} E (period) 9 o] Fo] F o] £ metolviel ok
attributeref = primary "." identifier

zetolmelt e PR W = HE B2 AASHE Fo| AR} vhehof S, SRR AH
5 2]

Ade __getattr () WINEE AA
AttributeError & do Yt 18
Z2oEHRE Fx9 g2 ol

6.3.2 MEA3Z!M(Subscriptions)

The subscription of an instance of a container class will generally select an element from the container. The subscription
of a generic class will generally return a GenericAlias object.

subscription = primary "[" expression_list "]1"

When an object is subscripted, the interpreter will evaluate the primary and the expression list.

The primary must evaluate to an object that supports subscription. An object may support subscription through defining
one or bothof ___getitem () and ___class getitem _ (). When the primary is subscripted, the evaluated
result of the expression list will be passed to one of these methods. For more details on when __class_getitem
is called instead of __getitem__,see _ class_getitem__ versus __getitem__.

If the expression list contains at least one comma, it will evaluate to a tuple containing the items of the expression list.
Otherwise, the expression list will evaluate to the value of the list” s sole member.

For built-in objects, there are two types of objects that support subscription via__getitem _ ():

1. Mappings. If the primary is a mapping, the expression list must evaluate to an object whose value is one of the keys
of the mapping, and the subscription selects the value in the mapping that corresponds to that key. An example of
a builtin mapping class is the dict class.

2. Sequences. If the primary is a sequence, the expression list must evaluate to an int or a s1ice (as discussed in
the following section). Examples of builtin sequence classes include the str, 1ist and tuple classes.

The formal syntax makes no special provision for negative indices in sequences. However, built-in sequences all provide
a__getitem__ () method that interprets negative indices by adding the length of the sequence to the index so that,
for example, x [-1] selects the last item of x. The resulting value must be a nonnegative integer less than the number
of items in the sequence, and the subscription selects the item whose index is that value (counting from zero). Since
the support for negative indices and slicing occurs in the object’ s ___getitem_ _ () method, subclasses overriding this
method will need to explicitly add that support.

A string is a special kind of sequence whose items are characters. A character is not a separate data type but a string
of exactly one character.
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6.3.3 &2}0]A!(Slicings)

etold e ARz A (Gl 8 Sol, AL FE 2 2E) oA o ¥l o] FREL A guch zeho] 4
E@4 01k 9] o]t del Bol AHE 5 Ut Sekol el F e o @H Uk

slicing = primary "[" slice_list "]1"

slice_list = slice_item ("," slice_item)* [","]

slice_item = expression | proper_slice

proper_slice = [lower_bound] ":" [upper_bound] [ ":" [stride] ]

lower_bound = expression

upper_bound = expression

stride i= expression

ol A FHolle Bx ol dFUTh TFA FEAH Kol A2 BF Sefo|2 5508 Hol7| = 34,
EEAB2agMdol seto]ldoer i o= dFUTh BHES o S84 e 4, o] B0l Al B
sagdow sl Hste Aol etol 4o R a4 s 2ol $AaThn Aol skt 2o ofulghe Al AR
(0] A S2hole B5 ol Lf & & 2ol 2 (proper slice) & SHHE 23817 b w T,
setol Ao Yul= o ZFUTh Zefo| | ZH(AREA B AT AR Z2_ getitem () WA EE A}
23] ) g3} Zo] o]~ BEo g HE WEoX £ 7|2 ANAP UL Sefo]A BEo] ok st
S v, 7 sobol~ FES0) MBS TP FEYUTh 18R o d Setol A F5 shig
HEo] 71Ut A QA Sefola & WE2 I FH 4 YT 73 £ EFo] 2 (proper slice) 2] H 2t
e %o

=
oA A (M xFF A5 & Eeh ), start, stop, step 9] E2]FE7} Z}7}F lower_bound,
upper_bound, stride & Fo] % %32

call = primary " (" [argument_list [","] | comprehension] ")"
argument_list = positional_arguments ["," starred_and_keywords]

["," keywords_arguments]

| starred_and_keywords ["," keywords_arguments]

| keywords_arguments
positional_arguments = positional_item ("," positional_item)*
positional_item i= assignment_expression | "*" expression
starred_and_keywords = ("*" expression | keyword_item)

("," "*" expression | "," keyword_ item)*
keywords_arguments = (keyword_item | "**" expression)

("," keyword_item | "," "**" expression)*
keyword_item n= identifier "=" expression

BT 5 Qe VAT AR AA G AN E QR ol ebd 5 GA W, 9 v S w0k g,

mebolmele) ke P5E Fe B AR (A A T4, WA T4, WG ANEL A=, Fe2 AR,

BA
e diba WALE, call () MAEE 2 RE AAF EHEQUTH 7 vhelel fth BE
A FANEL 52 AEat7] Aol ghol TAFUTH B4 vl vl B5o 2L g5 4o 442
Fashe gy,

71N E QA7F Qlod, |A o3t o] A AAE HAFUTh WA 4 i AeE AHAA 2
SEEQ FF0] B H UL N /RS A dAbsol dvhd, A= N 7j o] e 45Ut 1o, 2t 719

S Qi) AT B S22 AAshe o SR UTHA SR R WA G4 v o83
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2om, A WA RS ASH L, oA Ao ALY, £Fo] o5 AAH LY, TypeError o9 &
o gey 494 Gom 1 s 42 2 5ol N9 9500 (L8 49] 1o o2 e, S5 8
A/ BUh. BE QA7 A L o, ob ANA A Fe EFES G A 2HH 2+ g
NEGER ASUL 1 RGES B4 7F 8D 0 90w 48 FUTh 1A, DA B e L
FAAAS0] GO 2 AT A T S E ) ARG A FL BE TSN FRP U HF ol
e 91510k & AL eh) BoF 7 2 ghol 434 @, b4 Wit SRl dolslEhY, Typenrrox

o o] 7h AUt 18 ofod, A3 &5 %%O] i%-o/] AR FHo 7 AHEF YT
CPython implementation detail: & -2 $] %] v 7 427} 0] 52 2E%] ¢Fo}A, 4
=%zt steEts, 71 =R *29 F e U e AT
338171 3 PyArg_ParseTuple () EARFE=CE FEH F4E0] 0
FAMAAET XS HTG B A JAE0] Y™, ridentifier THE AHE St F A w7
%2 3 TypeError &5 Aoyt o] B¢, 2 FA mi7/ile= EE A A== 2
Agrsyn (B ge AA LZPEO] Row Wl FF).

1~' )
e Uy )
fr 4y
Hn
o,
o X,

st

719 = AA7L P A A H S o] & Oﬂ g$3tA] o, *rxidentifier B S AFE3= F4] w7 dS7}
AA| 942 3t TypeError o8& AUtk o] A%, 2 FA NS E = 7| HE AAES 288
o

QAT e, g 9% 7] AR S0 1731 0 () A S Agus

¥ *expression o] @< TE 0] 548, expression 9] g2 oE B & o] Hojof Ut o] o|H =

Rk

o 8ase, 1A% 249 X AAEA AAY AFAUL BE £ (x1, x2, *y, x3, xd) o AT,
y'4 %}\% _?_6.]—]:[“ }\]%iyl) Tty Y MO] ‘4”8‘5} ily 17—] S M+47H’/] 'AX] ?_]Z]— XI; )CZ, y]’ Y )’M’ )C3, x4 =
TEoh= AR Y

o] 2 QI35 A= A AL *expression R o] A A Z|YE AR ol U T+ ol&, 7|HE AR} (2
2|3l BE **expression QIAMS - obef & HEh) Ao Aeldth= A gyt 2 A:

>>> def f(a, b):
print(a, b)

>>> f(b=1, *(2,))
21
>>> f(a=1, *(2,))
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: f£() got multiple values for keyword argument 'a'
>>> £(1, *(2,))

12
L2 T oA 719 E AR} *expression M BF AFE S A2 dRbA o] A] o7 uf o, AAl 2=

L 35E
ol®] Z&to] oA gkE Ut
T4 **expression o] &4 T &0l 538, expression 9 g2 1l ©] FJOJOHHJDP 1 g0 F719
71 E QA A A H %29‘43}- 7 JE7H”*/\17‘4°J 719 = A2k 37 o 2 HE) o|n] A gt
TypeError o2 7} 28 g h
9 *identifier oY **identifier & ARE 3= FA T ELS H A AR EFo Y 7|HE A3}
olFEE AME & fls Ut
WA 3504 WA T i%% doje] 42l *and ** A H S Wolso]1, Y X AAE] O)HHE
3§73 (*) el i‘F AL Azt A HF (x*) Fell & 5 AFUTH HZZ PEP 448 01]/\1
Al t= A F U Th

T rlo
=
i o
re
H

0, Mo
& u

[

r

TE2A9E oA e T, FA oW g2 e FUTh None A 5 QFUTE o] ghol ol FA A==

Ae zele AL Fol e A5 Uth

wheF 215t o] —

AR o] g AR EES A M o] TE EFo] APPUTh & FEO] AF O e I
A MARLES ARl A AJUh ol A2 A4 g Ao A AE gy 1= 850
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return =& A3PSHA, T4 5 &9 v kS A A A Ut}

U S A= A7 B ZelE ol 28l Q14 o vl g 849} vl Al =S of o 8 42 92 builtin-funcs
£ EANL

Sl AAA: T F2Y A Aad 27 S Ut

o2 JataWAEE: Bgshe 484 Ao B4l BEHEH, 2 AATAT 3 WA AR H e
SnE o 2 A B2l AT

FHPAJA2HAH: T WA= call () MAEE ZAYdorFUth 1 2= I HAET I ESEH =

o
i)
i
fy
A
ul

6.4 O{SJ0|E HEH Al

ool HE oA 1T E o YL AA FAFUH £8 D7 G5 AW AET 5 gUITh

await_expr = "await" primary

B A 359 F7}

O

A Qe e AR 29 L2 E B U Y
o .

EELt

oy

power i= (await_expr | primary) ["**" u_expr]

DA, BB G ATART D G A DL A, AL S BE A A% 0 2 gho] THA T
(o1 210] 3] A2bAbe] ghe ok £AE A FshE 22 obgUth: ~1xx2 & -1 o] Pt

H
ASAE A= W pow () F47HF N9 Atz 22 wf o} 22 o)7L A5y
a

AANF AFAFS S FULh A A= HA 35 Joz wssy, 23+ 2 It

int 3] A2, B 0A AR 247 obd o4 AT T ANAET 2 FL 2Tk F A
A7t s, BE AR float® W # A1, float A7 AP U o] £ 501, 10%%2 = 100 & =& FAW,
10**-2+0.01 E=dF Y

0.0 8 &4 2 AS5A 35t ZeroDivisionError & 42 3

=27
(complex) 7} UF Ut (A W Ao A= valueError & €2

This operation can be customized using the special __pow___ () method.

6.4. O{FII0|E BE3 4] 79



The Python Language Reference, £A| B{% 3.9.23

u_expr = power | "=-" u_expr | "+" u_expr | "~" u_expr

The unary — (minus) operator yields the negation of its numeric argument; the operation can be overridden with the
__neg__ () special method.

The unary + (plus) operator yields its numeric argument unchanged; the operation can be overridden with the
__pos__ () special method.

The unary ~ (invert) operator yields the bitwise inversion of its integer argument. The bitwise inversion of x is defined
as — (x+1). It only applies to integral numbers or to custom objects that override the __invert__ () special method.

A AR AS BT, AA7E SHHE B 24 GHETHY, TypeError o917 B4 F ok

A9 2HUTh o] A4 5 UHE A5 H) A4 Yol = A5 F o 59
WA, 04 F A S0 b, Sk FAY A4S0, S

m_expr = u_expr | m_expr "*" u_expr | m_expr "Q" m_expr |

m_expr "//" u_expr | m_expr "/" u_expr |

m_expr "$" u_expr
a_expr I= m_expr | a_expr "+" m _expr | a_expr "-" m_expr
S A AAES §E FuT AATE BT LAY, F A AED GE A A8 s0]of
Futh X Ao, $AEL FF FO2 WD FFAPU T F9, AA2 W0l LyP UL
So W gre W AAAE BE,

This operation can be customized using the special __mul_ () and ___rmul__ () methods.

¢ (at) A4kt FE FAlo AHE et = A Uth ol 2o WP E ol A% o] AAE FAHA 5
U,

WA 3.50] 27}

/ (A3 /7 (B4 kAl floor division) A AFARS2 T A2 E(quotlent)%% o} £4} AREL WA
FEYor ABPUTL 3559 bl e A5 S EL e, 4550 35 UL 353%e FUth 1
A= A ol UisAle] dtof floor’ T-E AL AU 002 1/]-“% AL zerobivisionError

e oAt

This operation can be customized using the special __truediv__ () and __floordiv___ () methods.

% (& =, modulo) Oﬂf\Px}‘— A A QAAE F HA QIAE U YA E FUth A} le]-‘:% HA F
Egdoz HIFH UL 2LEZE QX700 H zeroDivisionError o2& 01 oAYLH QAEL A7t E
4%%4%#Ecﬂ314o7Lo34%”*%@814#M07+034ﬂ”°“§)35§
A4S B WA T A B HEE 2 ABE FUTHES 09U Th; Ao AUGRL T WA
o ALY AR GRS U,

Uabs (x3y) < abs(y) o] #3&og = 3ol 1 Hﬂoat-"J 7 $-ollE 243 A5 (roundoff) W Fof| =X 2 2 & o] o} d 4= JHUTH
o] 2 S0, 5}o] M float 7} IEEE 754 Bl A & 52210l ZHEL 7} A S 1w, -1e-100 % 1100 7} 12100 9+ 2L B3 E 712 7] 930, Al A=
A= -1e-100 + 1e100 9d, S H 2= 1e100-\4—7é§]'01 22 2k Ytk &4 math. fmod () = F 371 A HA] Q1 x}2] B3
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AL YA 2ER A= 22 5407 ddF Utk x == (x//y)*y + (x%y). 3
FURAA BEZE WA T divmod () &= A 250 JdF Utk divmod (x, y) == (x//y, x%y)..
A e RERZ A4S 3= Ao g, ¢ A= oA 2E Y 9 fx}% zulg (e EH oA
olgtix & A AFUHS 337 A8 E2LE AA o sl A AP Ut ExE Zujgo] e
glo] A gtol By g @5 &2~ A A old-string-formatting | A] 4 & ] T}

The modulo operation can be customized using the special __mod___ () method.

m
A% U QA BER A4 divmod () B4k Base] tal A gels el 94 ghayth A,
A AH0HE, abs () F5E AHEHA AR AR 0.

S A 3 el §8 U QAR E R B ge 99 Adaclo g,
Qe AP, £AES WA FEBOR MAH £, WA GALUTE TR A5 AALL o] olo] A Auleh,

This operation can be customized using the special __add__ () and __radd__ () methods.
- 7)) AAks 2 AAEY AE FUH A QAES UA TE ez dEg T

This operation can be customized using the special ___sub__ () method.

6.8 A|ZE Q1AL

NZE Qe AHe AMHTH IS S50 25T
shift_expr = a_expr | shift_expr ("<<" | ">>") a_ expr

o) UEL HSEL AAE Wobsuith 3 WA AAE F WA AR Fol W W= $uE Ao}
L Ex o 7 W] t}(shift).

This operation can be customized using the special __ I1shift__ () and ___rshift__ () methods.

QEZOR pH|E A|ZE 3¢ AL pow(2,n) E A UxAstE 2102 ZogUrch dF0Z nHE
A|ZE 3h= 212 pow (2,n) & Fohe 22 &2 ZoF T

6.9 O|2 HIE A4t

Al 70 vl E A4k ZH) o fAES E sy th
and_expr = shift_expr | and_expr "&" shift_expr
XOr_expr = and_expr | xor_expr """ and_expr
or_expr = xor_expr | or_expr "|" xor_expr

The & operator yields the bitwise AND of its arguments, which must be integers or one of them must be a custom object
overriding __and__ () or__rand__ () special methods.

The ~ operator yields the bitwise XOR (exclusive OR) of its arguments, which must be integers or one of them must be
a custom object overriding ___xor__ () or __rxor__ () special methods.

The | operator yields the bitwise (inclusive) OR of its arguments, which must be integers or one of them must be a
custom object overriding __or___ () or __ror__ () special methods.

St AR ST wEol, 0] AF -1e-100 & EHFULE of® 2ol ¥ A2 WA= $& Z2 a0 25yt
2x7byel BE3 A9 o sk, EP—"r”(roundmg) W&ol x//y £ (x-x%y)//y Bth1 2 5 dFUch 28 2%,
divmod(x,y) [0] * y + x % y 7bx & ol 7R =5 {FA817] )&, stol e A A74E EeFUTh
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6.10 H|

Cob= ), shol Mo A RE ul 7 AL , =
wgl, Cobe 2el,a < b < c 9 2 @A o] S3to| A9} 2L A0 5

comparison = or_expr (comp_operator or_expr)*
comp operator e nmen | nsn | n__mn ‘ ns—n | ne—mn | nmyp_mn
| "j_S" ["not"] I ["not"] "in"

Comparisons yield boolean values: True or False. Custom rich comparison methods may return non-boolean values.
In this case Python will call bool () on such value in boolean contexts.

HE AR EA AFE 5 AGUTh B Eolx < y <= 25 x <y and y <= z S B5%, Fo)
By o g 04 B MR FATGE AAUT GHAR T AF BEx < y 7k ARG W 2 o) RS T
%30l Th

1w u .

FAAOZ a,b,c, -, y,z 7t EAA 1, 0pl, 0p2, -+, opN 7} 8] 2L AAAFH, a2 opl b op2 ¢ ... y opN
zv 42949 FE U st o= S AL Ea opl b and b op2 ¢ and ... y opN
2 9 55 3T

a opl b op2 c7tatcty oW FFY HAE FAIEHA k7] wjEol], & E0l,x < y > z o] &35}

1 (oHul oA ohe] ) = o Ae) 29l sloF e

-
o
-

-

2t Hln

e 9

Bl ook b rlo 24
10 gly

= A7) e w AUk AASo] 2L FY Bt e

| (%ﬂ'o}o]tﬂﬂﬂoﬂ tal) g et et Utk ool A 9

Dol & %01, A A 2] gholl T3k 718 A ¢ (canonical) A Al & W2 gl Ut} =3,

H]O]Eioi 25 E HQL ﬂ)oi:r“‘éﬂ‘ﬂ"]:@‘?}%ﬁ
2y

)
_/\
‘v
Il
i
vV
il
A
Il
"
rlr

o
{
AV
T~
flo

N
= N
AN
o

o O
T
T2z

i«

I

2

o, ©
2 o
-0,

o
Am
e T
ol

P

A

N
v
Rl o
24
r>~
N
rr
&
1 i
2
o

a
@,
o,
ﬁ
é
;‘.:
F«'
Jlm
r

N

ru
L
:l:‘;

i

0
-
rel
off

2

=
My m T
)

[o

Hu

o

1o

=)

_\‘L

o?:

N

14

i)

ﬂ

offN

)

AW

vy

T >
—

o ofm 22 =y

|

TR AeR) objectJ /\1 B gol7l W goll, 152 object £ 47 TH 78 Ha 5
L Jt () dpeFTHI R Uﬂ A = (rich comparison methods) S 733 A AFA12] ¥] i
=, 7] A <l Az Eupol Al o] A ol A A g Y th

A2 ofolHIE Bl of] 7|Wh2 FU T 2N, 22 ofo|HIEH & 2=

[e)

=

€3, L2 oLl MHE & Rt dAUA D] £F Wa s g S
‘ﬂ'

o 1% o A

N Dy
[ &

off X o

forlr s[>t B ofy
1
=
o,
IN
Oll
4
30,
lr

K
i
Lo o
N

N
LLJEH

RN
[>
S
=

fo R

‘{Jo]ﬂ
r o |
 oft o 2
N, of -
rr

—

N, ok 0 0 off
B
1o K

(order comparison) (<, >, <=, >=) & ok
£71E E5 23 441D 5 DA ok A

fr & Jorf
ot B>

o
N

-

[

r

o

otk

o

>

f

i}

il

v/

v
rlu
(o]
o,
o

Aul
il
N
rlr
0,

o
kol
o
=
o
lor

o T
i
ul(f

flo o & g
1N
ko
N
30

[>
)
=
o
X
o, ] o >

N
o
ofy
ko
)
=
ofh
il
1o
=
BlOK
offt
L)

= o
N,

)y
m?L'
v
;1

O

s
v
_V‘i

3 fractions.Fraction ¥ decimal.Decimal
ARSI St Ao AT ML, A T E 38
A St A, AR T o] &4l glo] fTFo g (dugE FoR)

o Y A Y ((typesnumenc)) I Exg
o &= AES, HAF7 Eﬁﬁ\— H|
7+l Wl w7} 7Rs s ok B 8
= HFE A ¥ X P

s

m[n
lo
L
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NaN(not-a-number) Zt= float ('NaN') ¥} decimal. Decimal( NaN') & EdEshch & =219}
NaN 7+e] vl u= AR JUTh vk 2 #AH o 7 Y x3kal 9= A2, NaN o] 2413 2] okrh= 2 YU th.
oﬂ%% ,x = float ('NaN' ))3 < x,x < 3‘;1}(:: th%ﬂﬁolx]?}’x I= X’E%]l—ot}qq—-

o] =22 [EEE 7545 438t}

e Noned} NotImplemented= AFEJUTH PEPS§E AZE ] et vl = A 55 A AR} (equality
operator) 7} o}F'd isU is not & & 3| ofstrt AR

o Hlol Y 2] Al A AE (bytes Ubytearray & AAEHAE)S S AW A4S vuE ¢ JdF5Uth ol A

E2 845 A} g ARRS A AFA A 2 & (lexicographically) B] 2§ T}

e EAIAE (str o A2E2E) 2 EXEL FYUFTE F = EZ QA E (Unicode code points) (W] & 8F4= ord ()
of ATNE AHESNA AR A © 2wl e b
EAds ol e ARaE 4 wE 5 deUn

o Al AAE (tuple, list, range & JIAEHAE)E 22 78] vl E 4 YU, range= A B &
AQetA] dsUth AZ 2 FE Y TS5 HELE HES FTLAZ O IS WY o vue

TypeError & 4o 7Yt}

Al aE USste 84 7ho v s AHgeiA Abd oz wja gk Y AEol v b o R 5
2 3k (dentical) 741 7} 2} 417} 20k equal) 744 U T, o] 55 5 2 A4 ol ] 3 55 4 (equality)
AAE $3)8te] 45S AAB T YR 2R § ATk

W4 AAA S AR W e The T 2o o] Fol Rk

- F A o] 2o vluE 7] YA =, 22 Folar, dojrt A, ot 2459 7F Aol
Zoha vl as ook FUth (& £, [1,2] == (1,2) = AR, Fol 27 WjFYJUth
-dAanuE Ao 2IHAE2 A HAZ & SAER 22 TAE FUT (& €91, 11,
2,x] <= [1,2,y] ¥x <= y}Z2ZFYYUh. dSdt= 847t gle Ao w2 g2 do
Aot vl A g yok (& £, 11,21 < [1,2,3] 2 ZFdYrh
« B E (dict o A2HAF) & 22 (key, value) %5 7FE o, Z18]3L 2 A o] Z-¢-rt Zrhal vl g
th. 712} 3k B8 vl A WA S FAE U o
A 83 (<, >, <=, >=) = TypeError & 4o 7Yt}
o

set o]} frozenset 9 JAA~EHAE)S 7 = 5 =
& @%(subset)ﬁ*‘ﬁﬁi}(superse)%—15 Sk v AAE S é«l@r‘%ﬁ‘r o] &A
(Otalorderlng) ‘JO]’Z] Lb‘}:ll’]q—(dﬂa = ’_‘_[—27‘:}‘6‘1-{1 2}94—{ , 3} 1_1_"31/]—
L] R2 el A &, stuzt o8 st A A el Al = Ls}ﬁl/]r)r) WPB}/\% A A &
o] AR = AT A] AE YT (o]l E E9], min (), max (), sorted() o] 4FLoZ F 39
AEE AT BolH A o A FUTh.
A% T 2 205 WA AT,
COEE G2 RREL MR WAEES FAA 927wl Eol, /)2 v T 54L
2 AzETho 2ok ALEA A9 FULEL ASeniE B b dBH FAL
7

3= V\P‘* (reflexive) o] o oF Tt th& T & AT, ofo|HE E 7} 2

10"

)

el el gy >
N

lr
g
E
>

_>Lm

(

S o o & €8
i)
M

F

=
El
o
-2

e points) (] = %01 U+0041) & A & 2} (abstract characters) (0] S S o], “LATIN CAPITAL LETTER
Qacol 9t HREo) 34 2A50] 94 shie) mE HAE WO HAH A8, 242 sl o] 49 1= E
2 5 e 3 EAE] Wol Ut dE £}, 34 ¥4 “LATIN CAPITAL LETTER C WITH CEDILLA”
—‘5 T 9 Z] U+00C7 o 9= 3k 79 B35 &=} (precomposed character) Y Z.E 9] %] U+0043 (LATIN CAPITAL LETTER C) o] 9l+= 7] &

= F = 9] % U+0327 (COMBINING CEDILLA) °f| 1= A3 &2} (combining character) &) N AX2 23 E

# %%HD}.

ALY v A4 FUIE ZE 2RJAE FEA v %HDP o] 2 At Al vt A A A Y 5 dF UL & ,"\u00C7"
== "\u0043\u0327" = AAL UL}, A1 F Ex}Fo] 22 A Ex} “LATIN CAPITAL LETTER C WITH CEDILLA” g ﬁgfgx] g
1%%\4\‘/}.

AL E FA B2 oA vt (5, Arol Al A#A A WY 2 2), unicodedata.normalize () & AMEIAIAIL
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x is y¥Hx == y T}
o 5 T 3 (ymmetric) o) of of LI Th, EE W HABH, T3} 2L HAA L 2L ATHE Folo}
K 1’/}
x == y %y == x
x !l=y2y !'= x
x <y%y > x
x <= y&y >= x
o U= 5 0] A (transitive) o] o] oF Tt} T (B A SHA] 9F2) ol 5 0] o] A& o5 HTh:

>yandy > zWdx > zT}

X

x <yandy <= zHx < zt}

. s o)A 2ol Holof FUTE BE B2 EANY, T3
x == y&not x !=y
x < y&not x >= y(A =AY FL)

x > y@not x <= y(A A9 FL)

£

A4S o] & e Fojof FuTk:

upA 2 WA A A ZEdo] AP Ut (& 0, Al A8H A, A g2
= %}qu/}). total_ordering() HEZd| o] E X ‘/\]
 hash () 3= T4 4B FASFFUTE 22 AAES2 22 AARS 2AU A E7Fs

o= 3= ojoF Ptk
shol AL o] YTHY FHES ZAFHA k& UIth A NaN L o] 738 A g o Ak,

Ab

—_

6.10.2 HH{A HA}

re

A in ot in e WIS DAY x in 5 £kl W9 True & 184 98 W False

ZYrth x not in s 2 x in s & AL SYt gAY E Eutollst RE YWF AE2EF S
%%O] o] A& A P3t=dl, MY A+ in o] 9 Y Fo1R 717 A=A AAFEY T list, tuple,
set, frozenset, dict, collections.deque &} Z2 AH | HEL ¢, T84 x in yEany(x is e or x ==
e for e in y) &4 =3y}

AR uelEL O B9, x in y Ex7by o] F& FEAFE (substring) Q1 9, 123 2 A I HF9- W True

GUT SF ALy i = -1 9T N B4 e 34 e $AAES $E AL AE
7w &, "" in "abc" 2 True & EHFUYTH

__contains__ () WA EE B3t AHSA FY S 29 H$,x in yEy._ contains_ (x) 7}
S Ed True &, 284 oW ralse & S F YL

__contains__ () B AYSHA LA _iter () EAYSFEARA A ZH2Y AL, v E olHE
JER W EH x is z or x == 28 F0| A S ol gz WECIAMx in y & True Yuinh
%ﬁ%}%%?}ﬂﬂﬂ-%/\g%}@ in O] 10:“94‘?- O] 07] 7—] OE—AJQHF/}

nxjeto 2 &t ~EFY (old-style) o] E] o] Z 2 EZS /\]E_@'q t}: Ff 2Tt getitem () & AT}
W,x in y=x is y[i] or x == y[i] € UF } So] obd A QEl A7 E2Afsha, 2R T AR
BEEAg d A5 Y3 IndexError 92 & 0,?1_27] 2 %J;t o—r,:’-ﬂ ©A 7 ACu True 7 9 U T
I 5re] o Q] 7 Ayl ino] 2oL E dol AoE AFH U

AR} not in& ind EelH RAHo T FojH )

84 Chapter 6.
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6.10.3 OlO|HIE|E| H| 1

AR 159} is not & AR ofolME|EE MG x is y Exshy b otoldEEZt 2e AR Y
el 94 3 49w AAuch AA Y ot e EEid() 358 S AFFUTh x is not y
reld 24 g U

FlOa“ér&

6.11 =2| ¢12H(Boolean operations)

or_test = and_test | or_test "or" and test
and_test = not_test | and_test "and" not_test
not_test = comparison | "not" not_test
=g dAte] B, 183 T3 A 0] Al o] &E F(control flow statements) of| A] A}

:|m oo

Ao 7 | AE Tt False, None, & 9] =210, ¥l 2193} A o] (EAY,
A% EW HA(frozenset) 52 2 FUTH. T 5He 2 E g2 Fo 2 gk AR BY AA =2
__bool__ () MINEE AF3NA A1) =2 %k(truth value) & ALHutol =2 & 4 5 U Th

AAR} not & 2 QX7 AR O True &, 218 A oW False & FUYTH

FHAx and yE HA XY S FHUThEx7F AR OE 1 gS SeFUth 1384 dedyd e 73
o 1 4345 =85y

FdAx or yEHA XY S FFEUhx 7 Fold 2 e st 28X Gody o & 73
o 2 238 =8 E Ytk

and®for ol A% Whet %kolurl 3 Falsei‘rTrueEZﬂﬂﬁW F 31, th Al upA] ehof gho] 23 71 JAAHE
EHFol Ff o Fth o] A HH B27FsUthL A E & s7}fXP°E‘°l Hlo] Qlod 7|2zt o =
thAl = ofoF StriH, A s or 'fOO' + 9ote @ AFFUTh not 2 A g whEolokstRE, O
Q1=+ tﬂJ%Jif?iﬂ"*ol%Er‘i]%k(booleanvalue)a ZHEFUTH(E Eol,not '"foo' &' 7ol gt False
v Th)

assignment_expression = [identifier ":="] expression

o ¢ & & 4] (assignment expression, W] 2 = “™ ¥ 3 31 2] (named expression)” ¢] L} “B}t} 7 7] 2] (walrus)” 2t 11 =
FUTH L expressiond identifierd] Y YdtE S A0, expression? k< ¥H3sth,

QA Q) ARG AL F Shbe QNS AL AT WY ek

if matching := pattern.search(data):
do_something (matching)

e AR o d 2EHS A

while chunk := file.read(9000):
process (chunk)

W 3.8 F7k o & Aol th3t o ApAI R &2 PEP 5728 =2 5H4| 2

4 2}% 7}H] A]-4= A (automatic garbage-collection) 2} -5
AARA W NES o} A5 S v Lok AT} 2L B4
AAG AEE 159 A FAFAA S

=
1=
3

o

= (f ree lists) ¥} t] 2~ =3 H ¥ (descrlptor)./] ZAN AR R, is AAAS
Hlal o g AR ul, 2o 7 H 7)o o)Ak 7} 2] &

6.11. =g| ¢14AH(Boolean operations) 85
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6.13 =74 E3i4l(Conditional expressions)

conditional_expression = or_test ["if" or_test "else" expression]
expression i= conditional_expression | lambda_expr
2 294 (= “4F 3 A4F2}(ternary operator)” 2t31 B H U ThH EE Thol & ALbol A 7hg @& e
AS 25Uk
TAA x if C else y 2 A xR Ao 2 C Y = FFUTh C7F Fold, x & ghol Fal AL 2 ke
SHFUTh 2387 94ed, y o ghe 73 Fol 2 AR EHF U
274 @A ol th3k o ApAI S W& PEP 308 & x84 2

6.14 ZiC}(Lambdas)

lambda_expr = "lambda" [parameter_list] ":" expression
gt 2342 (W 2 Fo} 3 4 (lambda forms) o] 2t E G U TH o] & ¢lE F-E e o AHFE UL &
Al lambda parameters: expression & &4 AAE ZUtTh o] o] & Q= AA = o]Z2A HYH &

AR A 52Tk

> et

def <lambda> (parameters) :
return expression

AR 5 EHE o Ao Alds BA L. gt B84 0 ® e 3 4= &% (statements) ©] L}
o] .= )] o] A (annotations) = F 3+ 4= ¢l-2of 2] 3 oF gt}

6.15 E3{A! 2 £ (Expression lists)

expression_list n= expression ("," expression)* [","]

starred_list = starred_item ("," starred _item)* [","]
starred_expression = expression | (starred_item ",")* [starred_ item]
starred_item = assignment_expression | "*" or_expr

P2EY JET Yool 72
FUth 7F&Y dol= 5= &3
off 2~ Ef 8] 2 3 (asterisk) * = ©| E] & . = E
olojol gttt 1 olEHEo] & %ﬂ /\Fﬂii A= oA, A A AZAA AN FE, BlaE, Fg
zgg Yt

2 A9y, A4 U dnE T3 B34 B
aﬂm Ut E AN S A B0 A oz

WA 3500 71 282 BE0A Q] o] 2] E o 9| 7], PEP 448 of| A H 2 2 A A= dH Ut

Zo B+ diE+t Y F2=(single tuple) (&9, A ZE (singleton)) & s W 2 Uth U2 2 F o=
A = dFULh Zo B dR27 e dd 2L FEES UHEA &, 2 xd A S ST (1
FZg0EHE N ZT B }36}*‘/\1 : ().
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ol i e Amoq 2 BEo 2 BAAL) e TEUTH U e Tohe E, 2w gro] FAR T VA
Aol =2 :

= 25004, 284 2EY 2ol 22 AE AU R ol Fal At

exprl, expr2, expr3, expr4
(exprl, expr2, expr3, expr4)
{exprl: expr2, expr3: expréd}

exprl + expr2 * (expr3 - exprd)
exprl (expr2, expr3, *exprd4, **exprb)
expr3, exprd4 = exprl, expr2

6.17 QLMK M

FI>

The following table summarizes the operator precedence in Python, from highest precedence (most binding) to lowest
precedence (least binding). Operators in the same box have the same precedence. Unless the syntax is explicitly given,
operators are binary. Operators in the same box group left to right (except for exponentiation, which groups from right
to left).

H| 3, “é]‘ﬂ A AAL ololHIE ] AAME S BF 22 A E ZEa vl Ao A st AA Y AZol A
L BE 0 7 o]o]&0]7](chaining) St 7|5 ZFUTH

A AEX} Ay

(expressions...), Z 3t (binding) == 235 2 34, F2E a2

[expressions...], {key: value...}, | °o], AV gaZ&d o], A& tyxZd 9|

{expressions...}

x[index], x[index:index], x (arquments. | ABAIAHM, E£8folA, &, AJEZHE IX

.),X.attribute

await x ojglolE A

* % 74 ‘:xﬂ:ﬁ_S

+%, =X, ~X &, 2, | E NOT

AR 4, 99 34, 4, 3% A, A

T CEERE

<<, >> AlZE

& H] E AND

~ W E XOR

| H] E OR

in,not 1in,is,is not,<,<=,>,>=, 1= == v, WA AALS} ofo|dlE] E] AAES gyt

not x =2] NOT

and =] AND

or =32 OR

if-else ZA7dA

lambda 2ol 3384

1= IR EEES

SAEAT AUA - & 2 EE0] 2 Agol o} o] 2 F QAAR T} oF5hA AT F, 2001+ 0.5 ek,

0 Axxte £21E =rlgo= AP Uth 22 A< 288
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CHAPTER 7/

Cta= 2 (Simple statements)

SeRe St =el A9 & ool AP U ole) /9] deRo AN FEOE Relx o] shie] Fol e
S &t Bege 2 e o 2%tk

simple_stmt = expression_stmt
| assert_stmt

| assignment_stmt

| augmented_assignment_stmt
| annotated_assignment_stmt
| pass_stmt

| del_stmt

| return_stmt

| yield stmt

| raise_stmt

| break_stmt

| continue_stmt

| import_stmt

| future_stmt

| global_stmt

| nonlocal_stmt

expression_stmt = starred_expression
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B4 L (G BEAYL 4 JE) BEA 25 g PR
th3}8 BT oA, Fol None o] ot W, W repr () & AHSS EAME E WS 31, 28 A Y2 FAE
= HEY Eo 2T EY2E HYUth (A% 7 None & tl= 28 A QobA, ZEA A TE2 olH S8 E
=4 sy th),
o=
7.2 CHE
g AE-2 ol 5= 3ol () AZAstar 7HH A 9] o E-REY FESS AT YL
assignment_stmt = (target_1list "=")+ (starred_expression | yield expression)
target_list = target ("," target)* [","]
target = identifier
| "(" [target_list] ")"
| "[" [target_1list] "1"
| attributeref
| subscription
| slicing
| "*" target
(attributeref, subscription, slicing 2] ¥ A ol+= Zefojng] AAS HAA L))
WREe HPA B2 (0] Ao] Shpe) RPA A £, 4RR Beld B2 S Qe FA Foe FE
o B0l AThe 7S 7S A L) o e T, AR LBEO 2, St A} A E B B2

27}l o ) e,

e B (250 Fepol ek ARG o2 B FHULE B0l /A AR AR (e HE B2}
ABag ol &etol ) |, /b A 7254 02 oS S ofwt 3L, T l0] SubEA ohd A S
A4k, ol WelEel A & 0w 98 Ao 5 AFYTh T YEe] FAFE 757 24
e ol S 1 AA Fo oA Foj Ak (R P AS AR HAA L),

HZze sHAd ¢ et A=+ d5Ud ol didste AL o3 2]

Lo

Aoz Bue] Sol9e) Azt 47} gt el glew ARl: Aol B g

b >
I

5 o] o 2B 2] 2 3 (asterisk) & 9Fell £ B}, “ A BFE (starred)” B} o] b3 £ T, Bt
1ol: 27 Aol £ Bh7l B2 o] o B9 41} s 4L A5 5 AlF s
olooF FU T} o H e Bo] A G FREL, AZo|A] 2 2Z o7, A= B ol ok
B H Tk ol Hel B vpx e G55 e AEE B Hef et e Sl o 98 Yo,

o o)A FHER TAH 22T 2 B AR YT (o] 2EE w0l 9e

).

i

iy

oo
ol

Tl
o

[

I
o 2 i
b

24 4yo T o

ol yo TN T

B
k! 52

e 5o FRES AT ol E el ol

fo
fu =
1’
fo
rlr

o
e

oo 19

i

M

N

Ir

2N

LI
[o
i

o =

stitel ghAlo]
. E30] A

- 11 9]
2o

=
rot
&
)
Lo
g2
s
v
o
m
©
)
=Y
~
fru
o
Lo

~—

lll e
by
B

ot o,
Ol"_]rl

o = global Y nonlocal i#°l 534 ko™: 1 o]F2 A
Ao AAE et

=
2

(o]

(T (1
Ry
[ -
e
I

]
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- 2YA Fom: 101 BL 77 A o o) F7kol U nonlocal o o8] AR & 9% o] & B 1hel A
Az o] AAH k.

[
2
al(f
2
e
)
2
30,
>k<1

=22
Caling

HAUth o] A2 7|&0 dAH | A AA 9 Fx 35700
2] 7} vhd = 1 5} R} (destructor) (ZEX JTHH) 7 EEFHEE

O g,
>y

Jo [0

o
NI
T
n)
o 1o
SO ]
o o(&i _r‘g

olve) EEA e FHUD. AL B A5 o=
l“OWTwﬁmmrﬂ%ﬂ%HQwalﬁﬂﬂ$ﬂﬂ
Ut g YS 38 4 gutd 99 (X% AttributeError

2
fm
Ac)
Sl
fm
ut
)
N
uli
=2
o o
K
k1
JHU

o,
XN
=
S
[
i)
kL
ko
rlr
2
&
{117
lo
‘E

o 4y
o
>
SL
i
é
N
~
é‘é
[
ro
o
ok
[_EL

=N
2 {1
T
@o[ﬂ

0_1_4 3594

L
iﬂﬂm
[> mgﬁl
(L ko

EHH,—ra X7P7‘°

:L 0% 7 =
EYREE 7MoY, 2 Ao ooz Af

[ N F g

@ oo &

[m 2 o> [

o
zl
i 1,
o
rE
=3
re
1>
o
mlﬂ
)
[>

X = 3 # class variable

inst.x = inst.x + 1 # writes inst.x as 4 leaving Cls.x as 3

O

]propertY() 2 W50l X = 2 9 E] (property) &F 22 tAIHE o]ERHEC 28E I

ol qEAFHHoIH: 2ol Sl Zetejm 2 A4S FS FHUT BI2E Z22) 7hA Ald S
v (dAuE 22) Wi AA 7 debo gyt 28| v, A H AT HE @4 g U

ME (22 20 hd AL AN, A8 2TGE S Ao ool GuIT g A
o Aol el e ARge AAse) Aoliin 42 go) o
&1 ol AR % o doiokn 2 AT e ad s

T 229 8 A A20 A oS g 220 Al FEE 2R 5 ¢
oIF e} (A 2e) 1 AW, Au 229 E e 2] ) 93t 98 Fololof
T AE ~IYES AR G A/ olE 4 HEES T oju) 2L AghS
Nz ARE AT AAT S A7, (22 3] 717k 2ATA S A9 A AR RS 4D
DESSLcS

A Ao AR A9, AAB AR __cetiten () MAEI EET
lo] 2ol gol: Yol sofolvlel TAAS) & T (Rl ) b AT
Shok gk th= = ARE 22 Yo A2 Aok FUch 18 ok, A BTHY e
849 g FUIT J1Rge 031 1882 Yolth AL o H27) Holop Tt £ F of
2014 &471 e d, A UAS] QI8 AT 290 201 A AALEE 05 A A2 Lo}
2 abolo] Bol b ol 5 =% AR UL vz s o] Sefol B BQE & Adsw
WASES @ JUTH B A W47 S GATIE, Sekol 29 Zolt s AAAe) Qoo ke

F Utk

_l:njﬂz

o @[> & éﬂ
O

é_ oY |

]

1o (O it [kl
>
g

Oﬁo l-('l rlr ol S

o

>,\1
~

ﬂ‘ﬂ7
1

>
-

[‘

o0 > N E [
NL_I\I
°

e
e

>
i

A 9le] Joj 7 FwHy 9 7k =3 o] ‘%/\]Xﬂ,(snnultaneous)’ AL (& E0],a, b=b, a=F
HeE AU A E, ds s HeEe] Zed oo SHE dFA LB8ZH R JojLhA],
W2 E5d 5 e AAE wHYth o€ S0l e &2 22 AL (0, 2] S AT
x = [0, 1]
i =0

(TFS ST AZ)
7.2. &2 91




The Python Language Reference, £A| B{% 3.9.23

R s S e e P I )

i, x[i] = 1, 2 # 1 1s updated, then x[i] is updated
print (x)

o] W7]:
PEP 3132 3 o] €121 91 547 *target 7%l @ 74

~J

2.1 S 2 2 (Augmented assignment statements)

FEUYEE BB ol A0 NS A AUk

augmented_assignment_stmt = augtarget augop (expression_list | yield expression)
augtarget = identifier | attributeref | subscription | slicing
augop = ny=mn ‘ w__m | Wx_n | n@:" ‘ "/:n | "//:" | no_mn
| Ny s=n | Neog="m ‘ ne="m | nA_mn | n|:"

(WA A 712 0] T o= etolu e Alde HAAIL)

SE Y B2 (L e del Aol B 4 deUioh I HHA 550 ke 73, EL 9

Rz o 9ol Foll W ol F AN £ W F, Aol 2] 1 ARE YTk B 25 &

W)

i = S ] =
HE HUth SE HANAE, x 9] S 23 3wk 23} 31 75 ), A A 03@— xﬂx}ﬂ(znplace)
NA E =Y, A AAE e IAL el Y7 Hks, oA AAE A okE Qv gyt
At A= 2, SE UYL HY 3 3] o Aol HHY TS FFULh dE E9, ali] +=
f(x) EASNali] EXIT U, £(x) 9 S 7o, QS S, v o g T A}E ali] o
oAl F YT
St oA FE23 U5 B gYshs AL dYz i, S8 g o 9 o g2 dulk o 3
Ze oz AUtk A 2, Azt 5272 7tsAd S Y= 1, TR O W Eeol sdFHE
o] AAre Auk o] X AAba} 5yt

7.2.2 0{=E{|0| EEl CHR! Z(Annotated assignment statements)

EH O YL, RN, e ol ERRE o eH o] dR AT = e dEe EAE AUtk

annotated_assignment_stmt = augtarget ":" expression
["=" (starred_expression | yield expression)]

Auk o o7 ] Aol H2 2 A 3t A & gE v A Yy th

2l B A0 Bst o] E S 2= AL FYPAUYRE AT Z Qo o] H oL Zho] LA T EE
ZHa EEY JEFHE _ annotations__ o AFE =], o] 01 YREE (TeFulg/id FH 49
HE o] 5& o H ol de o g h-SA 7= 9 Y e WiF duth o] ojERREE 277} H g5, &
AU EE APS AFE u ojnH o] o] Aoz AR BEo Y UL

g BHRleE 284S &, o cH oA FHAUEE AT &= AAH ol 73 A A vk A =] A
= %5Uth

92 Chapter 7. Ct=2(Simple statements)



https://www.python.org/dev/peps/pep-3132

The Python Language Reference, £A| B{Z 3.9.23

e AFZOA o H O EHH, o] 0]E2 L I AF || 29 A (local) YU TE 5 AT Z A o]

& gro] 7ol A Ak A 7E A ik,

ool 25, o] H o] ER UL (AT o) o] wH o] M e 757 Aol AR WYL 4

Fuch #@A B A Sl XA god, Az EHE HAY @e Fahedl, nhA

__setitem () o]\ __setattr_ () &2 A= ch

o B7]:

PEP 526 - 4 o] B o] 4 &
ol:H o) E e EW S

PEP484-3 3 E A=A B
el typlng 2ES

H A 3.80] 4] W A: oA o

ojdell:, (T gl FE3

E:rLE‘r IDEo A AFg& 4= Q= & o =H o] ol ti3 x5 £ 2 A5 57

Hlo] B ol 922 Ank o} vpA A = 9 Rof e 3
A4 d2) A7 FAAAM 2 ol H 7Y S U

7.3 assert &

assert £ = 2 13 of] tj ] 7] o] A] A (debugging assertion) = 4 Y 3= H e g HH A Yo}
assert_stmt = "assert" expression ["," expression]

7reb3l H e, assert expression 2 th23 S5 3HU T}

if debug
if not expression: raise AssertionError

44 3, assert expressionl, expression2 = U231 =3t}

if _ debug_
if not expressionl: raise AssertionError (expression?2)

o] 574 &< _debug__ ¥} AssertionError 7} &2 o] WA WsSS 7HeAva P Sy Tk
A FHoNA, WF A4 __debug_ 2> AREA QA AR A True o)1, A A37 2 H=H S of (BB
F4 -0) False YUt dA 8 I = /\g/xq 7= AL Aol H A7 L Y assert T HS IEE
B2 FF U olg] WA A A x@ A 2L FTEE 2FT BT gleol FsAHAIL; A2

se] Edo] 2] YR T 2P Th
__debug__ o BB YL St A pE U of WA M) e ez E sk A4 w44 U,

74 pass &

class C: pass # a class with no methods (yet)
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75 del &

del_stmt = "del" target_1list

AR T ol Ao ® AT obF w5 A AA Ao B HUTh DA AR AGES A she th4l, o 7]
@ 74 fl=7k g5k,

HAESY AL A HAL Aol N LERO 2 AA A2 AR Gt
o159 AA L e TE BE Y global B9 T ol Fol 533 mhek x| o]} A o] & F7HA
|59 AdL AAGUTE o] Fol A= o] 94 W, NameError o 9] 7k Aol o,
EelRE g2, Ausa g4, Setol 49 A4 L B E metolmel AH 2 AP Ltk Lol 49 AA
£ Qum oz 2 o) U £etol 2 F hASHE AT FSTUT (AW ol A2 A Eetol A+ AA 7
Yrh.

3
H
3.

rZi

201 W7: o) Aol = o] o] FHE BFo| A A WE2 ST 9 Ao o] & Lol A AA S

o 5 2k=| A QFgkuIT).

WE 9
rf

7.6 return &

return_stmt = "return" [expression_list]
return & BPAOE Zejx Ao FHA A9t oheh B4 A F A of Yehd 4 5 Ut
HAA FEo] QoW S 7ok, 28 A 2™ None &2 X &g Ut
return 284 55 (= None) & BHg fho g2 s A, @A 9] T T8 wdUTh
A%, G2 e AR Holrty]

return ©] finally L 7}R try EoA Alo]7} HoUr & wte =
Aol I finally Zol AUt

A& ol g 5ol A, return B2 A J @ o E 7} Byt 22 718] 7] 1, StopIteration 9 & & 4o Uth
return 2ol A FE = 7H2 (JTHH) StopIteration 9 "“"421—01] o122 AFT o] StopIlteration.value
o= el B E 7} H T,

H 57 AYdoly &FoA, ¥ return ¥ HE7] AVdEdHT S €81
StopAsyncIteration 04]94% doAYL HZ7] AY Eﬂ ol oA, vl YA B return S

eI

7.7 yield &

yield_stmt = yield expression

vield-t-2 yield 334 3} 22 u 7k JF5 YT B 5 Shyield 23 Ao A B Q2 3= ZS & A Fsl7] 930
yield 2& ALYt o & E9], yield &

yield <expr>
yield from <expr>

2 o3 2 yield 294 4 EH F5dUT
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(yield <expr>)
(yield from <expr>)

ko

yield 8 417} 22 ] 1] ] o] ¢] 48 4 o) 2w vk A 31, Al o] 6] ) whelol A
B4 A0 7 QS A AV o B B4 E BEES S vl yield ® S 3 Ao R
Z o

g,
Fu T

% o

A
=

O{NI r‘r‘

] | |
7.8 raise &

raise_stmt = "raise" [expression ["from" expression]]

If no expressions are present, raise re-raises the exception that is currently being handled, which is also known as the
active exception. If there isn’ t currently an active exception, a Runt imeError exception is raised indicating that this
is an error.

IR GO, raise+ o9 AAZE, A AR T AY & 7+ U} BaseException Y A H F2Lt
Axrddacjop gyt F|Aa, oo AAadAE QT QA glo] Feag AAEAE e AREH
[RR=

o 219 & (rype) = ol 2] A2~ FEA 1, Fh(value)-2 AT AFAT YU e,

A traceback object is normally created automatically when an exception is raised and attached to it as the
__traceback__ attribute, which is writable. You can create an exception and set your own traceback in one step
using the with_traceback () exception method (which returns the same exception instance, with its traceback set
to its argument), like so:

raise Exception("foo occurred") .with_traceback (tracebackobij)

The from clause is used for exception chaining: if given, the second expression must be another exception class or in-
stance. If the second expression is an exception instance, it will be attached to the raised exception as the ___cause___
attribute (which is writable). If the expression is an exception class, the class will be instantiated and the resulting excep-
tion instance will be attached to the raised exception as the ___cause___ attribute. If the raised exception is not handled,
both exceptions will be printed:

>>> try:
print (1 / 0)
except Exception as exc:
raise RuntimeError ("Something bad happened") from exc

Traceback (most recent call last):
File "<stdin>", line 2, in <module>
ZeroDivisionError: division by zero

The above exception was the direct cause of the following exception:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>
RuntimeError: Something bad happened

A similar mechanism works implicitly if a new exception is raised when an exception is already being handled. An
exception may be handled when an except or finally clause, or a with statement, is used. The previous exception
is then attached as the new exception’ s ___context___ attribute:

7.8. raise & 95
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>>> try:
print (1 / 0)
except:
raise RuntimeError ("Something bad happened")

Traceback (most recent call last):
File "<stdin>", line 2, in <module>
ZeroDivisionError: division by zero

During handling of the above exception, another exception occurred:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>
RuntimeError: Something bad happened

o &) A= from Aol None & AN A YA A2 FAA L + FUth

>>> try:
print (1 / 0)
except:
raise RuntimeError ("Something bad happened") from None

Traceback (most recent call last):
File "<stdin>", line 4, in <module>
RuntimeError: Something bad happened

ool that o W2 AEE o 9] Ao LA 5 oL, A E At Aol e BE =y & Aol
A=

WA 3304 MA: o]A raise X from Y oA] Y E None ©

.
WA 339 F7}: o] & &9 (exception context) 2] A5 &3-S A }?—i 5,\— 9l _ suppress_context__ o] E

gHE

£L
jL

7.9 break &

break_stmt = "break"

break € WA LE for Ywhile Fxo SR A b & d5uth shA R I £ <o ke
S Aol FHHAAE FFUTh

7V 7V 7kol A SR AAL Qe F2E TR, I F2Tbelse A2 2 ok AUE Yt (skip).
for FZ7} break 2 85 W, FZ Ao g o
o]

=
break 7} finally A& 7k try Bol A Aol7} Rl UE S Bhet A%, Sxe e AR 2 Hoj}7] Mo

I finally o] APyt
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7.10 continue &

continue_stmt = "continue"
continue & ¥YH LR for Y while ol AN Yepd & g5yt sHA|RE 1 2 qhe
G5k Fele Gelol FAT AL ddth /b Aol AT Qi LTS Ao 22 Yol S
BHEU T
continue 7} finally AZ& 7F try oA Ao 7 Bl U= & RIE = A9, T FE Ao E2 A A6}
Aol 71 finally Ao] A3}

7141 QI E(import) &

import_stmt = "import" module ["as" identifier] ("," module ["as" identifier])*
| "from" relative_module "import" identifier ["as" identifier]

("," identifier ["as" identifier])*

| "from" relative _module "import" " (" identifier ["as" identifier]

("," identifier ["as" identifier])* [","] ")"
| "from" relative_module "import" "*"
module = (identifier ".")* identifier

relative_module = " "* module | "."+

2 AEE (inport) Bol $4% ~mm0) A9 o & F70] o] B0l L} o] BES He Tt}
Aol (FEE 28 A MY B 3o, vpx] 2 Ho] HE Y A E Fo o) £8d AAH, F
GA= ol ¥ 2 S3E Yt
A0 B, RES B0 R ESH A% AR AL AL A28 o Sl AN o} A s A7 o}
=, dZEE F =AY TFY WIS RESH YZE A 2H S ALEnpo|2st=H AHSE 5 3=
2E ol B AE AR deut
SAA RENAFTHLE ¢l EAXY, A 7R F st YO A o] F F ol 27hg Utk

. 25 ol Aol as 7} 28, a5 Hol 9 o Fo] ATET nE 4 A2H T}

. TFE o Fo) AT A 23, ATEH £ mF ol A4 BEW, RE o] Fo] YT B F B

FxE AY o|F Fo| AZF YU
« AXEE = EEO HAO BEC] ot g, I BES 2= A 7)1 A 9 o5 ol /4 7]
Ao R FrE A o] ;‘Z—Zl'oﬂ AZFULH d2EH BE2 AFHo|7| Kt &3] F+3d
o] & (full qualified name)-& E3 HAA| A T o oF It}
FronBL oF ) BT AAE A TH
l. from Ao ARA RES 11, x50, B85 H 27|33 th
2 import ol ARE AUAE 22t )
L QEed REol 1ol Fe o= REE AREA AT
2 9oW, Tojg9 AN RES JEERE AL AT S O YEEH RN LolERES
ThAl 2 b
3. JEZHEZI S AL X oW ImportError & 4o 7Uch

7.10. continue & 97



The Python Language Reference, £A| B{% 3.9.23

4. 292 oW, I gholl it 27 A Y o] F Fhel AZEH =, as o] EATHH A7) oA
ARE o] B2 A§I, 1A oW o EHE o] S A FYTH
AHE- el
import foo # foo imported and bound locally
import foo.bar.baz # foo, foo.bar, and foo.bar.baz imported, foo bound locally

import foo.bar.baz as fbb # foo, foo.bar, and foo.bar.baz imported, foo.bar.baz.
—bound as fbb

from foo.bar import baz # foo, foo.bar, and foo.bar.baz imported, foo.bar.baz.
—bound as baz
from foo import attr # foo imported and foo.attr bound as attr

AYAEY B2 28 (+0) 2 uHEY, BE 328 BE 3/ o] Eo import ol 534 2T
A9 o] F7kl AFF ULk

BE HH FIN o] = (public names) & BES o] 2 Z7HoA __all_ o]t o] 29 WLEE HAASA
A4 Utk Aels o) glohe, A9 AA2ojok v, 1 REe] Aol JEESE S EYUY
_all A AATo|BEELREFANE HAZH T EEA] Aok UTE a1l o] Ao A o,
250 o]F WA TAF = ol F F, ©E A () E AIASHA ke EE olgol /MR ASEUT
UGl - ) APLAAIR sl of Sk o 4] B A& o A 9] AP R olul BEE L wEa
L AL R e AYUTh (18 2 REo] X EF T ARSI go]lH e BE).

AxEQ QY tE FE] — from module import * — & BE FEAALFSEI UL Sy g

ool A AHgshel= A== syntaxError & 42Ut

JXEIF ZES AT u ZES Ao o] & (absolute name) & AT T2+ FUTh ZEIY I 7| A7}

o2 9 7] X] <tof] 23 wjj, 22 A9 7 A WA= I 37 A O]%% AFT g glo] Ao dxE

(relative import) & & 4= 55U T from F ol AAFEHE H 71 AU BE ol Bojl= Aoz, AE3] o] &S

QA A AA 97X AFE vy ALY 7ok k= ] AR 4= JdF YL e 2 o]

O]EEEO}bE%O] A= AR A7) A E SFYLE F e F-2 ) ]1] FESAEH Y= AE
H94 —’F—i—% 5 5

Sgth A A B T SS9 UTh 2214 prg 17120 Sk BENA from . import
mod £ A3}, pkg.mod & YZE A H YT} pkg. subpkgl SFl A from . .subpkg2 import mod
£ A5 pkg . subpko? mod & AEES BT Ao AEEo] A 748 5714 4] 9 Ao

rlr

il
2 0>
;9
|

L.
:L

EEdEEES 4R AA%te 58 22O E2 A YeH7] 8l importlib. import_module () ©]

Q1 2} module, filename, sys.path, sys.meta_path, sys.path_hooks & 7ZFA} o|H E import & A}

NEISICR

7111 FX%
F+A < (future statement) & 3} A2} 7F ST REs ST oY 7l A}ﬁoﬂﬁfqﬂr It == WhE =

21 A1 o] (directive) 1B, 7 7152 1] 2o ZA]5] = sho] WA B0

%A 22 B2 Qlojo] BH A Pt AP0l &
AQUTh 2 750 EEol 5t WE o] dlo] BE Tl A 7]

future_stmt = "from" "__ future_ " "import" feature ["as" identifier]
("," feature ["as" identifier])*
| "from" "__ _future__ " "import" " (" feature ["as" identifier]
("," feature ["as" identifier])* [","] ")"

feature = identifier
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T4 22 Z2E AL Aol ytoF gyt 4 & 2ol v+ e 52
o 25 52 E ) (docstring) (1 THA),
. T4
e W E I72

4 22 a0k S #2715 annotat ions YU TH(PEP 5632 22344 A 2).

=

of FA4 £ T 43Hd Ve A3 Tl 3o 3 AAFH YT o] BEF
°ﬂ + absolute_import, division, generators, generator_stop, unicode_literals,
print_function, nested_scopes % with_statement 7} TEFH UL o]AEL JdogEQY g
A EAsE I, 0 A A TS A8 FAEH L A7 dEJUTh
FA B2 FAALEZE Ao A AAH I g J Uk @4 FAHAESY Yo B L FF o
A= ARE %311 FAF YT A} 7] 5 o] E3E 2] ob= (A 22 o °k°17‘<1%‘)% =2 = 5 B
7bedtdl, o] A= ALVt RES UEA LT F dsUth 28 ZASS AF AH ez vFd
o3 ==Y

St
W E e, Aak el ol 7] o
o]otq 74%01/\]}4 01]31% 10
AHH A AP AL e g
903, 4 o] A& Aol YA

Ho
M
i
[o
bt
2o r-
o
rlr
oY,
o

o] o) o] gl L, Wk FA Fo] GA £ A%

tlo
o

Sz Ay A-Ee g

import _ future__ [as name]

)AL FA Eol ohduith o E S8 Aol B A ol Al ofo] Y FET YEE Y BYU L
FA B EPHE BE MO S5 W B4 exec() Y compile () T TEHA AAH L FEL,
NEHo T, FA Fol AAFE A ZHA AES ASFUTh o AL compile () o F A 5
A2 AofD S YUt — AT WS T A5 BAE HAA L

3ty ez ZEZEoA g H F4

BelE 7} -1, Ae A2 o] 2o] AP,
AT RS} AR o) ol A2t £ t)5HE Al Aol A

o BW7):
PEP 236 - W) 2 ] _ future__ _ future_ ™| AU Z0] o 3+ ] % 9] A2k

712 global &

global_stmt = "global" identifier ("," identifier)*
global #& WA SE 85 AAo] 8 Ayt HIH AuAEo) W) o2 545 ofof stk
Sy global A ol A WS ol A S 7He 2 5 Ql71= SHAIRE global §lol A Wil e
5
H

B9 shs 2 RS

\,l‘

global ¥oll UEH o] FE2 ¥ I= BEF A global & ool 53 4 gls Ut
global ol 444 °l5= H7HBHT\% for FZ Ao 1A, S 2 (class) B, & B, Y2E

Al o
2 A o)= ) gholok Fh.

(import) &, M4 o] = H| 9]
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CPython implementation detail: @A -3 o] o] A k5] YR E FA 3R LA =2 TWHL o] A{FE

F-&otA] Dotof et v]Ee] T 2SS BAGFAY Z2 I onE of| 11 glo] HAT 5 7]
Ayt

Z2 e w o] F AL global & 3HA O F= Zl*lz}(dlrectlve)?J‘JDP global 3} 22 Al Q| st = &=

FEqTAGHUTE 53], W exec() FFTE FFHE BAL oY ZE AR o] £FH global 2 1

Fr e 2T} AE ERo = JFS A ‘3%3'_, 2" #2g el Jﬂﬂ FE QA 5 52 T

FEo gl global ¥l FFS HA F5UTH eval () Fcompile() FTEE P‘WV]?J‘%D}

7.13 nonlocal &

nonlocal_stmt = "nonlocal" identifier ("," identifier)*
nonlocal & UdH AHAE O AGE AL tal 71 7H7tol A Bt 2T Z oA oju] AAE W&
7Hel 7125 R U th o] AL Fasth, A2 712 S&0] A Y o5 FHE WA A= Aol Wi
Ut o] 42 Aedd Z=HAG (RE) 2T Z 9o A A2F 2 o] AL AAZT 5 A= F
ek,
nonlocal o q—dﬂ 01%%%, global B0 YgH AEFHE= 2, B8 2F Z oA o]u] £A|3F=
A7 0] ol W £330l gHE o) A oftl A WAsHA AT S gsth

o B7]:
PEP 3104 - u}Z 23 Z o)) Q&= o] FE o et A X nonlocal 79 4.
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CHAPTER 8

BREL OE EAE(Y 2155)S TR oW Y ox I e BRES) Ade] 9L FAUA
oL el EAT 0, A ERES BT L 5 /e AT, QAo BgrL oje] 2o
A4k

BT 25 B cry & ol9) A
Fwlow 2759} se] g Al o] 4
31

al
f
[rt
>,
=
ol
3
39,
oy
o, it
L&
A
v
%
+
1o
mjy
>
o,
lo
A
o >
Mo

I
S
[
z
&
fu
=y
ox,
it
iV
=
[
Y
RSt
i)
M
L
N

S o Sl
i)

S Mol M QL i
rlo o3 rht x¥, T ot

’if testl: if test2: print (x)

oA AelEgo] E2Eth AotA dFeA, 53 22 oo, print () TEES EF

T3l i q
AP A o= FuE A3E A kU the Ao o8 oF gy th

’1f x <y < z: print(x); print(y); print(z)
2 o5k
compound_stmt = if_stmt

| while_ stmt

| for_stmt

| try_stmt

| with_stmt

| funcdef

| classdef

| async_with_stmt
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| async_for_stmt
| async_funcdef

suite = stmt_1list NEWLINE | NEWLINE INDENT statement+ DEDENT
statement = stmt_list NEWLINE | compound_stmt

stmt_1list = simple_stmt (";" simple_stmt)* [";"]
85 ¥/ NEWLINE 02 Huommm7klﬂ 0 4 ol F5el of gtk ok, A e et
A2 Aol 4 EFS AIFAZ e 7IHER A FSH 7| o foll, 53] fltke A= F5A L (3
oAM= FTHE irFol EAQ2T] ﬂ Ae 87 do =N ‘v e (dangling) else’ AL sl AU Th.
BT A8 oheol 01 BB et BY #AEL 2 4 Urg) 2ol FES T

if_stmt = "if" assignment_expression ":" suite
("elif" assignment_expression ":" suite)*
["else" ":" suite]

ol H= AL A w7hA] BHAS] Zhe s At R LA R B3 e A9 ES AE gt
(4 AR Aol = =2 ALt (Boolean operations) A4 BA Q); 18 thx 1 A ES Aot (2
Aeif o v old REE AYPH AU gho] P A A gdFUth. e @450 AHlold else HO
29127} (9lehe) A U .

while Be EHA 0] Fel Bt AW S wE o A H YT
while_stmt = "while" assignment_expression ":" suite

["else™ ":" suite]
AL EAA L MRz YASL, FolW, A v 29 =S ARFUTH EA4 0] Aol W (SR
ARAYL = JdFUhH else o A2 EZF QM) AdqH 1 F2E FE5FYch
A AA AR EN N A& break B else DS AWFA 1 FE FRFUH R AA 29 =4
AP = continue BL A2EQ Unx HES AVH 1 T3 A AALR Zolzdyth

for B (BAY, FE, U2E ) AW2 B TIE oY R A9 845 oleld o s A4S

m.n

for_stmt = "for" target_list "in" expression_list suite

["else" ":" suite]
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A 222 3wt o]l LAYt olE 8 E AA 7 vpetok Ut expression_list & A3 =E
olElg o] B 7} = ol AUt 2™ thZ o H | o] ¥ 7} Al F ot FEuith olH ol H I EHFE AU E,
AEAF S MY AT =80T 7 FEo| Ue] FE A4 (U 2 HAL) O A EZof
dd o, 2 EZFARG U FE50] 235 e o (o] &l o] 7} StopTteration o9& 422
ot RIAI AL A5 SA HAAF YT, the else B A ETH(JTH) AAH T F2 &5 FTHFYTH
R A 2o A AT & break B2 else D2 ABHA %7 F2E FRIUG A WA £ EA
AR E continue B2 2929 oA REE AR T 0L B2 Yol A, B =l gled
else @& 7t}

for- 22 67 B52) WsSo] AT for-FEe) 2ol 4] o] R0l AEE EFHA, 2 wo

[
o
td
—r
oy
2
off
T
v

A A %

for i in range(10):

print (1)
i=25 # this will not affect the for-loop
# because i will be overwritten with the next
# index in the range
B 259 o85S 2xst FRD W AAH A GA T, AALT vlol Yrhe, Tz o5 A5 o]
Ao 2 5 dsUth I E: W &5 range () © F 279 for i := a to b do & &FE
FU et A3 Ao B olHE S8FUTh odlE §°], list (range (3)) € Z2E [0, 1, 2]
= sHsY
i ARt Fmo] o3 48w v 23 Fol ALHUTHEI AL 24 7hu Al 2o A o,
7% B AE). thgel o @ G5 o] AHEAE FAE W AL 7L A 31, 7} o) ¢ o ATk F 743
t} o] L E 7 Al A2 dolof] Rdetd R 27 FRFUTh o] A2 R A ETE A A 20 A A (=

o] ofm] the 2 WA} 5]
B oz Az FB2 45, AA)
3 o SR A A Futh o] AL Tokek Mg o]0 A 4 gl

for x in al[:]:
if x < 0: a.remove (X)

84 try =

try 2228 25 e o2 A2 71v A (cleanup) L= & I & EFE XA k= o AHEH YT

try_stmt = tryl_stmt try2_stmt
tryl stmt = "try" ":" suite
("except" [expression ["as" identifier]] ":" suite)+
["else" ":" suite]
["finally" ":" suite]
try2_stmt = "try" ":" suite
"finally" ":" suite

The except clause(s) specify one or more exception handlers. When no exception occurs in the ¢ ry clause, no exception
handler is executed. When an exception occurs in the t ry suite, a search for an exception handler is started. This search
inspects the except clauses in turn until one is found that matches the exception. An expression-less except clause, if
present, must be last; it matches any exception. For an except clause with an expression, that expression is evaluated, and

84. try & 103
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the clause matches the exception if the resulting object is “compatible” with the exception. An object is compatible with
an exception if the object is the class or a non-virtual base class of the exception object, or a tuple containing an item that
is the class or a non-virtual base class of the exception object.

except @ F ol= AL o 2|} v X F| ] gow, o9 X)) 7] AL EHW TE} TE AN ALGH U
mhokexcept Ao HEol] Y EAAL g 7& ] o 9] 7h A, Aele] Mel 7] ANe Aawn S
A9} 5= ~ulo] A A o9l ol] tha] A ARE U (¢ ry B AA 7 92 Qo7 Aoz HFH U,
1) %] 5] = except A o] LA W, o] 9] = Texcept Aol| Y= as 71§
except A2 AFIE7L AW G T B E except A& A 15T B8 S LA} P ch. BE) Bo] Y,
ry B A7) Fo] A AulA el Ago] ALH UL} (o] AL 2L o 9o Tal = o] & F A2l A7} 7,
ol 9] 7} 4% A 2] 7 9]y ol A HAHTHA, v} A 2) 7] = o 2] & A2l 5kA @Al Ak o] Huth)

97 as target & AN THYE W, except A Zol A AAF U T o 2L uhA

E
[r
:\L
30
o
LE:
:\E
2
N
o,
Pﬂl o)
°
Y
=2
)
hins
Al
Rl

except E as N:
foo

ZbolgA WEE = A Za Ut

L

except E as N:
try:
foo
finally:
del N

oI 2 except 2 Foll B2 W 91§ THE o) ol B Yo} Sk FYU T A3 8 A AT o), 2
Aol ARE selo] 2oz Aa), A8 me] A3} B w8 PAHNA T} 7 A 547} ojus] A7
Sz RE A WFES Fobr s fEI Tk

except O] A EZF AR E 7] Hofl, o 2] o] ZA| H-&o] sys BE| AZEH =], sys.exc_info() EF
f AA AT 4 QlFUTh sys.exc_info() £ o8 FH, o9 d2dx, o7 =2 2509 oft]of A
MANEAE T FE Sdo 2 AR (EFY AT HAL) 2 o Fol W 3RES EAFU sys.
exc_info () =L A= A3t U‘—’FE—‘T‘—E% H:ﬂ ) o] A grog B=E U
Agak 7}53lelse AL Aol TEo] try A ES mA U7, o9 7F B A SHA] 94k, return, continue
T break o] AP A Fod AYPFP YT else oA BBt &&= ol Y= except HollA
ﬂﬂﬂxl 5T
finally 7} 29, ‘A (cleanup)’ A 2] 7] & A AT UL} except else B XA, A try Eol
997Uk o 259 ofE1AA A A2 Aol R, 5] A4 AFH k. Finally B0) AT
Thok A4 o2 7F O, finally B9 EollA T/}/‘] BB AIZITh finally do] thE o9& Yo7 H,
A AE o= A o229 ﬂ‘f—‘lié(context) 2 AAFH Y. finally o] return, break B+ continue

2 AYsE, AFH o9= HH Yk

>>> def f():
try:
1/0
finally:
return 42
>>> f()
42

finally A5 AYPste sA A9 s 22 a0 AFH A b5
't o9 E dovls finally Aol YA ok B o= & 2oz ST I A o9& dlxe] Ae deofw e A TEYh
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try-finally 9 try 28] E A return, break, continue 0| A=A ul], finally Z2E ‘Y7t
doj” At

Sh=o] W3t 72 upx| o] AP return B E AAFUYLL finally @o] A A8=E 7] wj &9,
finally oA A3 =& return Fo] G4 vpA| 2o A= &= Zlo] HUth

>>> def fool():
try:
return 'try'
finally:
return 'finally'
>>> foo ()
'finally'

o 9o Bk 27k AR o9 AMA e 5 T, 2 E D07 5] raise B AETE A
A8t AR = raise T AANA ZE = AS5YT]

WA 3.8 A WA: gfo]# 3.8 o] Aol|=, continue w0 F& BAZ A3 finally BAA Fa3FA] 3k
F4Yrth

8.5 with &

with Be B AP ALAE HelA (vith & A 2E o) AR WAL A HNESR
AL B tryexceptfinally g NEE AL A ANEE 5 AL

with_stmt = "with" with_item ("," with_item)* ":" suite
with_item = expression ["as" target]
ko] “item” & AHGBHE with B9 AW L b33} 2ol AP ek

1. AdAE #AE A7) A8 AdAE 234 (with_item ol 0] expression) o] ZH& T3 th
Usoll AHgsH7] el AEAE #2jAe] | enter () 7FREEHUTH

UZol AHget7] el A AE FAEate] _exit () 7ZF2E=HUTH

ALAE #E)2}9]  enter () WA EE TEFThH

withEo EbRlo] & oW, 22 __enter () o] ¥H8 & AP th

A

i with#e __enter () WMAEZFOIY ol Bobgre m, _exit_ () 33 5EBS
ﬁﬂwq e, T ok ok ol S, 5512 ol 4 ol Y8 A 2ol
AFH U o}l o) 69712 Al 8.

6. =927 A g Lh

7. ARAE Bl __exit () MAEE BEPYT 9t A9 FE
29 B, g 2dolamo] _cxit () o AR AP Th 137 $0W A] A2 None
FFgurh
297} o9 R o] SEEYT, _exit_ () WAEO] W gho] Aolw, 1 o) & thA] Do)
T gk gho] Aol W, o 2§ A= w, wich ¥ Hol o= BFow AHL A%

N
il
i)
ki
Jh
=
il
o X2
v
gE
]
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£ ET o9 099 o) 2 FaH v

AR AN 4B AL FU
e ge mEL:

shg

ol

exit__ ()9 e FAHL AT F

b2
rlr

with EXPRESSION as TARGET:

SUITE

ooz et FEFUh

manager = (EXPRESSION)
enter = type (manager).__enter_
exit = type (manager) .__exit_
value = enter (manager)
hit_except = False
try:

TARGET = wvalue

SUITE
except:

hit_except = True
if not exit (manager,
raise
finally:
if not hit_except:

exit (manager, None,

None,

*sys.exc_info()):

None)

1o 3
T2 5

s} s g

with A()
SUITE

as a, B()

CEREEReRE

with A() as a:
with B() as b:
SUITE

HA 3194 HH
o B7):
PEP 343 - “with” &

(e AEAE

Bl

funcdef
decorators
decorator

parameter_list

parameter_list_no_posonly

249 A9

ol with &9 -4

v

O

w7, .

Gl

of\i
tlo

Al
-

HAL2) & 49

n:°1‘

o

funcname " ("

m.nmn

[decorators] "def"
["->" expression]
decorator+

"Q@" assignment_expression NEWLINE
defparameter defparameter) *
| parameter_list_no_posonly
defparameter ("," defparameter)*

suite

(","

[parameter_1list]

n n
4

[","

") n

"/" ["’"

[parameter._.

[parameter_list_stail
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| parameter_list_starargs

parameter_list_starargs = "*" [parameter] ("," defparameter)* ["," ["**" parameter
| "**" parameter [","]

parameter u= identifier [":" expression]

defparameter = parameter ["=" expression]

funcname = identifier
4 Ao e AT % gl BFYU AP AR Ao o] & Fhe] B o) 2L T AR (P A3
7Msst Z=E 34 @ (wrapper)). ©] & A= A9 o] F F It et HRE 2=, 7t
T2 uf A9 ol FHeE ARSI YL
4 Aole 5ol vl AYetA gtk ¥4t 52D o APy
Aol shht 2 ol e Hmeole ERA 0 A & dgdth dmdlold B4 L 57}
Aol ul, ¢ A5 EFot= 2T ZLof| A %A% TEUSh 2 A= Zej8olofof =, 5 AA v
QA2 g A ZSF Utk W gho] B4 A Al B2 ol Soll A AT Uk of 2 Aol WlmalolEl =
TR HAE AgPUrh d & Eol, thed 22 A=
Qfl (arg)
@f2
def func() pass

o oen S5

def func(): pass
func = £l (arg) (£2 (func))

A F7 QAR o] & func o]l AZ2FH A F=tt= AW tpE )

HA39A HA: 4= BE FE83assignment_expressionC 2 YA o|E E 4 5 Yt} o] Ao
£, e ol WA A EH oI 9G Th AT 8- PEP 6148 321414 &
T E0]

'6]—1/]—14—1 o] A+9] ujj 7 parameter—expression e E 71w, o vl B o 3 S et
&ty oh 712 gke] %‘x% ARG B9, T2 o h&ote A & A 4+ L, 2 of w79
SRkl ABH A, B ARSI AL GE AT, A 15 E B 2B A AREE RS
ZEA o Ut — o] A2 B F Aol A A o= A Al kY Th
o 7&?-47} AYD o, 712 v /f A FFE AFo A L EZFoZ o] T3
4919 ) 2 W gro] 7oA 3, EE I 2 v]el A gro] ALgHTHE
Ae 53 /R gl daEn BAE % 2L 48 AL 0 F LU §
OV, e ~E o] 5L 2 15U, 1 A% 7 Egtel 2 AR U o2
OFLIT}. o] £AE 3318 P2 7 IO 2 None & AL B, B4 B1)ol
yth A& &

i)
L
e
)

>,
9,

A

RWRNY)
[odo [y S rfo

b o
AN R

it o -
)

IS
(r e oy ol ot

ruQ F+ >ji
o
ok
[
30

> rE 12 o
[o )
1N

2 ol
M o ol oy
z0 O rH rfr 3L

ol
>
2
o
S
>
oy

def whats_on_the_telly (penguin=None) :
if penguin is None:
penguin = []
penguin.append ("property of the zoo")
return penguin

Function call semantics are described in more detail in section & <. A function call always assigns values to all parameters
mentioned in the parameter list, either from positional arguments, from keyword arguments, or from default values. If the
form “*identifier” is present, it is initialized to a tuple receiving any excess positional parameters, defaulting to the
empty tuple. If the form “**identifier” is present, it is initialized to a new ordered mapping receiving any excess
keyword arguments, defaulting to a new empty mapping of the same type. Parameters after “*” or “*identifier”
are keyword-only parameters and may only be passed by keyword arguments. Parameters before “/” are positional-only
parameters and may only be passed by positional arguments.

2yt A WA EFoE S FAD AHBE 49 doc oElHER WHs 0§50 SAEY o] Yo

8.6.

ok

b KO 107
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W 7 3.89]| 4] ¥ 7: The / function parameter syntax may be used to indicate positional-only parameters. See PEP 570
for details.

AT ELS I RS o] & Fof] L& “: expression” HEJY o] - H o] A 7 = AHF5 YT BEE uj7)
ol H o] d& 7k 4 Y, *identifier U **identifier 3EH§7‘<}1%‘ o}, st vl
FHoll £+ “—> expression” FE Y WFE(“return”) o] = H o] A& 7H 4= dF U ©] of = H| o]
9 Shold 8 Aol o m Aol A 4 gerleh ool o) £ Yol ol v
O H ol A 2 Sk AA| 2] __annotations__ AEE|HEA w/HSe] o] 5L F)E =
9 %)\'Oizﬂlg‘/]r/} __future__ oA annotations & YEZEIH, X AH %‘7}7]—%/‘3§]—301
QYA EALE RET ok, 297 0w T o)t A%H o AR o
BB Lo 249 HE 24 2 BHE 4 gt

H&-3t7] S, °l5 R (o] 0173 A g2 T E Ve AR 7He YT o]
AR BF=], ot (Lambdas) A Ao A A ™ s %Lr/} x4 {Fﬁ'g’] Elge 76-/] =
U2 gkethe 2o Y 8HA 8 “der” F Zo]- = =
ﬂ‘%u}a o] 5ol ] HdE = 21’5‘4"/} oA 7He e A ote A 01‘:—?3]0]’& = ﬂa5}
7 FE 7 AR B A oh
E Z | A (first-class) AA| T} &4 A 9 OPoﬂfﬂ APE = “def” 2L =
AYdch FHE FellA /\}B-E]LZ} HPEL Tdef & 23
AUtk B AAE WG o] 53 A A (binding) A& A L.

I zly 3o

2oy 4> >
fa i
o er

:L;LFIO_]
LR

[«

2 2 1052 xR R

ot
> LT
© o
rlo r]o
|~> m

=2

X

N

2 >
>

flo
Y mlo

USH Ug ﬂl
L by
el

N, ol 4o w3 b
EIR
) L)
n—h_\ﬂ

RE

a2
(B 1% =(° 2 g

o

X

otk

o

4>

ot |

)

o -y [
%

© T

N

PEP 563 - o] 1 H| 0] 9] 2| A HE J7t = EI=
of o8 o] A ol Ae] A F2 2 A A3
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classdef = [decorators] "class" classname [inheritance] ":" suite
inheritance = "(" largument_1list] ")"
classname = identifier

S B = A9 7he e YUt A5 (inheritance) 52 B F Wo]x ZFe| 259 BES AlF st
(¢ 27 AFgol tisi A= vl Bt 22l & BAR), H59 4 5L gs 78 u AH S
e AR 7L F ol ok FUTH A5 BEo| g FeAL, RGO, Wo| s FehA

A

O

class Foo:
pass

soeRE5HUY

class Foo (object) :
pass
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’?41*4 SAEE AR el A A o) F2hk Aefe] A o) F FAhS ALg Sk A A9 el o (O] 5k
A2 (binding) & EAIR) oM AFF Yt (BF, 2HES HRE o s 2FFUH) S22 29

EoL AR AW, AW 20 TASAR, 1AL A ol & FHL HEFUL 19 03, A BEE

Mols ZUAER, RET A o BNE JELRE SR AL A Zeh2 AAF BEUT

SN o] 52 A A o] F FIbelA o] Sl AA e ADdH YT

Zej2 vt o A o EYHET} AoEE A, A FH2e] _ dict_ o REFUTE o] AL ZeaTt

sl A Foll, Ao F S AHSeA B H = U AT A D 5 ok Aol 8o gtk

S AEL vE 2 E ARSI A QA ALE vl =2 4 gy T

S A geEd el A gl ES 5+ s UTh

@£l (arg)

@f2

class Foo: pass

£ o S5 E

class Foo: pass
Foo = f1(arg) (f2 (Foo))

ddole A4 gL Fohe AL G5 U AdolH 2HUTh 13t 1 Anr} Fe 2 ol S
Aagdch

WA 390A HA: F2EBE F83 assignment_ expr9331on°?-_31]:"a] ol & 4 JdHFYth oA
o+, THol 2 A Aol 5 yth AA § 82 PEP 6145 X 3AHAIL

Z2aY Fo] AHgh: FElAa Ho oA AYHE T ES R dEYFEYULE o AES AxEH A T
off FHHULE d2EHA JEGRE= A E A self.name = value & AAE = 5tk S} 29}
OAIAEAo]EZHE BE “self.name” T7|HOZ ANAT 4 9, o8] Alog AT o AAEA
AEZREE L2 o5 FH2AEYREE 7FHYLE S o E EHE’rE% SAI~E A~ oJERHEL
712z AR E 4= QAN T e AFS S A2 A AR 2 2AE E 5 dsULE HUaTHEH &
02 128 AN E 2= drEAs HEE st =g ALS S 5 %1'\‘4‘:}

¢ BW7):

PEP 311 shol 30000) vt Fs ol Soh s d9ie WA £ oz WS, WG TS e
£ TS e o E WA sk Aok
PEP 3129 - S22 vl Za|o]e] o2 vl 3e o] B F7h8hc Al ek 49} vl 4= v 1 o] E] &= PEP 3180]
EELE e

8.8 ZFEI

WA 3500 F7}.

PZeanite A A RFo g TR EAG HE P2 2 0lg FUY __doc FHoE WBAF FHad] e o
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8.8.1 RZEl 84 Fo

ok

async_funcdef

["->" expression] suite

slol IFE ] AP o AHANA A FTAH AU ANE = JdF5UTH(EFEH S EALR). ZTFE9 0}
o] ¢t A, await 2Fasync AEAE A ¢k 7| =T H Ut ool E(await) 2384, async for, async
withE IZFE Ao A vk ARS- S 4= Q15U th

sync def BHog Hold = JA TFE 9], await Yasync 7| Y EE TR = A=
ag54rh

&4 9o] uir] Qto|A] yield from BHAES A} 6= 218 syntaxError YUY th

9] of|:

a9

FRU
o
r_VL rE

async def func(paraml, param2):
do_stuff ()
await some_coroutine ()

8.8.2 async for &

async_for_stmt = "async" for_stmt
H]57] olH 25 2 H]57] o|H & olH & Z‘@HP% e __aiter WA E=EE AFstaL, ¥l 7] o] Bl o H

=229 anext_ WAZoA HEY] ZEE 3ET S LU Th
async for 2 H57] olEj2j& ol tiek At o] g & o]

e 2e mE L

async for TARGET in ITER:
SUITE

else:
SUITEZ2

gude 53 s dUh

iter = (ITER)
iter = type(iter).__aiter_ (iter)
running = True

while running:

try:
TARGET = await type(iter).__anext__ (iter)
except StopAsyncIlIteration:
running = False
else:
SUITE
else:
SUITEZ2

o ARA S W82 aiter () & __anext_ () R FYr}

2 ¥ 340] uhy] Bro A async for B A}2 3= 2L SyntaxError YU th
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8.8.3 async with &

async_with_stmt = "async" with_stmt
05 7] 2 A E el 2} enter Shexit A= ol A AL AN FAY 5 Qe A AE Felg e

O 22 A=+
async with EXPRESSION as TARGET:

SUITE
ol 4o b B 5t
manager = (EXPRESSION)
aenter = type (manager) .__aenter_
aexit = type (manager).__aexit_
value = await aenter (manager)
hit_except = False
try:

TARGET = wvalue

SUITE
except:

hit_except = True

if not await aexit (manager, *sys.exc_info()):

raise

finally:

if not hit_except:

await aexit (manager, None, None, None)
o AA S WL aenter. () & aexit_ () EXRAFYTH
Bl 9] uiy] Hho)| A asyne with & AF&SFE AL syntaxError YU Th
1= i7]:
PUW%amwﬂwmvﬂ%ﬂ%ﬂ%i$%i%%%ﬂﬂﬁﬂﬂ@@@%%@%ﬂﬁﬁiz%L
A9 27k A gk
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file_input = (NEWLINE statement) *
o] 2 tha 3 2 A3l A AR Ut
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033 o)A Qe eIt 2 B 7L ATk

interactive_input = [stmt_list] NEWLINE | compound_stmt NEWLINE

52 Bol ok ol fdslor gk A 9 o) B AT

EHE9) B2 e REAA Nl S5 &

H L

B2k

=5

W4 482 A5 eval () o] AHSHUCH o] o=
R RET ERS

eval_input = expression_list NEWLINE¥*

UL TAGU T eval () 9 EA4D A He
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cHaPTER 10

HMH 28 7

o] 21 CPython 2 #4718 AA3HE o] g5 & 2HolA 44 48, A7 stol @ 2§ FA AUt
(Grammar/python.gram< ZFZ 34 Al 2). o] AL T = A3} 01]?4 i;g} FEE N E AR E Ay}

$£7]%-& EBNFS) PEG®] £tk 58, 6 7o) 715, 2 Ex 252 $ 152 FH4 ve) 17
(positive lookahead, <, & 2] 3| oF 3} A ¥k AH|EH A= k=) & L]—E]—LH o, | = 22 u] g X 7] (negative lookahead,
2, QX5 erobok SHo) & eI T | TR ALE A8 3ho] PEGE] “¢A] 91 A8 (ordered choice)” (1
Z* °] PEG #HAE /2 7159 UhS 53yt

# PEG grammar for Python

file: [statements] ENDMARKER

interactive: statement_newline

eval: expressions NEWLINE* ENDMARKER

func_type: '(' [type_expressions] ')' '->' expression NEWLINE* ENDMARKER

fstring: star_expressions

# type_expressions allow */** but ignore them
type_expressions:

', '.expression+ ',' '*' expression ',' '**' expression
', '.expressiont ',' '*' expression
', '.expressiont ',' '"**' expression

|
\
\
| '"*' expression ',' '"**' expression
| '*' expression
| "**' expression
| ', '.expression+
statements: statement+
statement: compound_stmt | simple_stmt
statement_newline:

compound_stmt NEWLINE
| simple_stmt
| NEWLINE
| ENDMARKER

(THS seTATol A1)
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simple_stmt:
| small_stmt !';' NEWLINE # Not needed, there for speedup
[ ';'".small_stmt+ [';'] NEWLINE
# NOTE: assignment MUST precede expression, else parsing a simple assignment
# will throw a SyntaxError.
small_stmt:
| assignment
| star_expressions
| return_stmt
| import_stmt
| raise_stmt
| 'pass'
| del_stmt
| yield_stmt
| assert_stmt
| 'break'
| 'continue'
| global_stmt
| nonlocal_stmt
compound_stmt:
| function_def
if_stmt
class_def
with_stmt
for_stmt
try_stmt
while_stmt

# NOTE: annotated_rhs may start with 'yield'; yield expr must start with 'yield'
assignment:
| NAME ':' expression ['=' annotated_rhs ]
[ ("('" single_target '")'
| single_subscript_attribute_target) ':' expression ['=' annotated_rhs ]
| (star_targets '=' )+ (yield_expr | star_expressions) !'=' [TYPE_COMMENT]
| single_target augassign ~ (yield_expr

star_expressions)

augassign:
I Ty=t

v v

N @ %
Il

v

v

o
Il

> — &
Il

1 1
Vo=t
Tss=t
Tk

V)=t

global_stmt: 'global' ', ' .NAME+
nonlocal_stmt: 'nonlocal' ', ' .NAME+

yield_stmt: yield_expr

assert_stmt: 'assert' expression [',' expression ]

(Th= s Ao AI%H)
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del_stmt:

| 'del' del_targets & (';'
import_stmt:
import_name:
# note below:
import_from:

| "from' ('.'

| "from' ('.'
import_from_targets:

|l(l

import_name |
'import'
the ('.'" |

bR

| import_from_as_names !',

I Tk

import_from_as_names:

| ', '.import_from_as_name+

import_from_as_name:

| NAME ['as' NAME ]
dotted_as_names:

| ','".dotted_as_name+
dotted_as_name:

.")* dotted_name
'import'

import_from_as_names

| NEWLINE)

import_from
dotted_as_names
'...'") 1is necessary because '...'

is tokenized as ELLIPSIS

'import' import_from_targets
import_from_targets

', ']

l)l

| dotted_name ['as' NAME
dotted_name:
| dotted_name '.' NAME
| NAME
if_ stmt:
| '"if' named_expression ':' block elif_ stmt
| "if' named_expression ':' block [else_block]
elif stmt:
| 'elif' named_expression ':' block elif_stmt
| 'elif' named_expression ':' block [else_block]
else_block: 'else' ':' block
while_stmt:
| 'while' named_expression ':' block [else_block]
for_stmt:
| 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_block]
| ASYNC 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_
—block]
with_stmt:
| 'with' ' (' ','.with_item+ ','? ")' ':' block
| 'with' ','.with_item+ ':' [TYPE_COMMENT] block
| ASYNC 'with' '(' ','.with_item+ ','? ')' ':' block
|

ASYNC 'with'
with_item:

','.with_item+ ':!

star_target &(',"' |

block except_block+ [else_block]

[TYPE_COMMENT] block

v)v ‘ l:l)

[finally_block]

NAME ] ':' block

| expression 'as'
| expression
try_stmt:
| 'try' ':' block finally block
| ltryl vt
except_block:
| 'except' expression ['as'
| 'except' ':' block

(Th= s Ao AI%H)
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finally_block: 'finally' ':' block

return_stmt:
| 'return' [star_expressions]

raise_stmt:
| 'raise' expression ['from' expression ]
| 'raise'

function_def:
| decorators function_def_raw

| function_def_raw

function_def raw:

| 'def' NAME ' (' [params] ')' ['->' expression ] ':' [func_type_comment] block
| ASYNC 'def' NAME ' (' [params] ')' ['->' expression ] ':' [func_type_comment].
—block
func_type_comment:
| NEWLINE TYPE_COMMENT & (NEWLINE INDENT) # Must be followed by indented block

| TYPE_COMMENT

params:
| parameters

parameters:

| slash_no_default param_no_default* param_with_default* [star_etc]
slash_with_default param_with_default* [star_etc]
param_no_default+ param with_default* [star_etc]
param_with_default+ [star_etc]

star_etc
# Some duplication here because we can't write (',' | &')"'),
# which is because we don't support empty alternatives (yet).

#
slash_no_default:
| param_no_default+ '/' ',
| param_no_default+ '/' &'")'
slash_with_default:
| param_no_default* param_with_default+ '/' ',
| param_no_default* param_with_default+ '/' &')'

star_etc:
| '"*' param_no_default param_maybe_default* [kwds]
[ "*' ', ' param_maybe_default+ [kwds]
| kwds

kwds: '"**' param_no_default

One parameter. This *includes* a following comma and type comment.

#

#

# There are three styles:
# — No default

# — With default

# — Maybe with default

#
#
#

There are two alternative forms of each, to deal with type comments:
— Ends in a comma followed by an optional type comment

(Th= s Ao AI%H)
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# — No comma, optional type comment, must be followed by close paren
# The latter form is for a final parameter without trailing comma.

#
param_no_default:
| param ',' TYPE_COMMENT?
| param TYPE_COMMENT? &')'
param_with_default:
| param default ',' TYPE_COMMENT?
| param default TYPE_COMMENT? &')'
param_maybe_default:
| param default? ',' TYPE_COMMENT?
| param default? TYPE_COMMENT? &')'
param: NAME annotation?

annotation: ':' expression
default: '=' expression
decorators: ('@' named_expression NEWLINE )+

class_def:
| decorators class_def_raw
| class_def_ raw
class_def_raw:
| 'elass' NAME [' (' [arguments] ')' ] ':' block

block:
| NEWLINE INDENT statements DEDENT
| simple_stmt

star_expressions:
| star_expression (',' star_expression )+ [',']
| star_expression ','
| star_expression
star_expression:
| "' bitwise_or
| expression

star_named_expressions: ','.star_named_expression+ [',']
star_named_expression:

| "' bitwise_or

| named_expression
named_expression:

| NAME ':=' ~ expression

| expression !':="

annotated_rhs: yield expr | star_expressions

expressions:
| expression (',' expression )+ [',']
| expression ',
| expression

expression:
| disjunction 'if' disjunction 'else' expression
| disjunction
| lambdef

lambdef:

(Th= s Ao AI%H)
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| 'lambda' [lambda_params] ':' expression

lambda_params:
| lambda_parameters

# lambda_parameters etc. duplicates parameters but without annotations
# or type comments, and if there's no comma after a parameter, we expect
# a colon, not a close parenthesis. (For more, see parameters above.)
#
lambda_parameters:
| lambda_slash_no_default lambda_param_no_default* lambda_param_with_default*.
— [lambda_star_etc]
| lambda_slash with_default lambda_param_with_default* [lambda_star_etc]
| lambda_param_no_default+ lambda_param_with_default* [lambda_star_etc]
| lambda_param_with_default+ [lambda_star_etc]
| lambda_star_etc

lambda_slash_no_default:
| lambda_param_no_default+ '/' ', '
| lambda_param_no_default+ '/' &':'
lambda_slash_with_default:
| lambda_param_no_default* lambda_param_with_default+ '/' ',
| lambda_param_no_default* lambda_param_with_default+ '/' &':'

lambda_star_etc:
[ '*'" lambda_param_no_default lambda_param_maybe_default* [lambda_kwds]
[ '*' ', ' lambda_param maybe_default+ [lambda_kwds]
| lambda_kwds

lambda_kwds: '**' lambda_param_ no_default

lambda_param_no_default:

| lambda_param ','

| lambda_param &':'
lambda_param_with_default:

| lambda_param default ','

| lambda_param default &':'
lambda_param_maybe_default:

| lambda_param default? ','

| lambda_param default? &':'
lambda_param: NAME

disjunction:
| conjunction ('or' conjunction )+
| conjunction
conjunction:
| inversion ('and' inversion )+
| inversion
inversion:
| '"mot' inversion
| comparison
comparison:
| bitwise_or compare_op_bitwise_or_pair+
| bitwise_or
compare_op_bitwise_or_pair:
| eq bitwise_or
| noteg bitwise_or

(Th= s Ao AI%H)
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| lte_bitwise_or

| 1t_bitwise_or

| gte_bitwise_or

| gt_bitwise_or

| notin_bitwise_or
| in_bitwise_or

| isnot_bitwise_or
| is_bitwise_or

eq_bitwise_or: '==' bitwise_or
noteq_bitwise_or:

| ('"!'='" ) bitwise_or
lte_bitwise_or: '<=' bitwise_or
lt_bitwise_or: '<' bitwise_or
gte_bitwise_or: '>=' bitwise_or
gt_bitwise_or: '>' bitwise_or
notin_bitwise_or: 'mot' 'in' bitwise_or
in_bitwise_or: 'in' bitwise_or
isnot_bitwise_or: 'is' 'not' bitwise_or
is_bitwise_or: 'is' bitwise_or

bitwise_or:
| bitwise_or '|' bitwise_xor
| bitwise_xor

bitwise_xor:
| bitwise_xor '"' bitwise_and
| bitwise_and

bitwise_and:
| bitwise_and '&' shift_expr
| shift_expr

shift_expr:
| shift_expr '<<' sum
| shift_expr '>>' sum
| sum

sum:
| sum '+' term
| sum '"-' term
| term

term:
| term '*' factor
| term '/' factor
| term '//' factor
| term '$' factor
| term 'Q@' factor
| factor

factor:
| '"+' factor
| '-' factor
| '~'" factor
| power

power:

| await_primary '**' factor
| await_primary
await_primary:
| AWAIT primary
| primary
primary:

(TS sl AToT A
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| primary '.' NAME

| primary genexp

| primary ' (' [arguments] ')'
| primary '[' slices ']'

| atom

| slice !',"
| ', ".slice+ [', ']

| [expression]
| expression

':' [expression] [':' [expression] ]

| NAME

| '"True'

| 'False'

| '"None'

| '__peg_parser_ '

| strings

| NUMBER

| (tuple | group | genexp)
| (list | listcomp)

\
|

(dict | set | dictcomp | setcomp)
Al Al

strings: STRING+

list:
| '['" [star_named_expressions] ']'
listcomp:
| '"[' named_expression ~ for_if clauses ']'
tuple:
[ "(' [star_named_expression ',' [star_named_expressions] 1 ")
group:
[ '"('" (yield_expr | named_expression) ')'
genexp:
[ "(' named_expression ~ for_if clauses ')'
set: '{' star_named_expressions '}'
setcomp:
| '"{' named_expression ~ for_if_ clauses '}'
dict:
| '"{"'" [double_starred_kvpairs] '}'
dictcomp:
| '"{' kvpair for_if clauses '}'
double_starred_kvpairs: ','.double_starred_kvpair+ [',']

double_starred_kvpair:
| "**' bitwise_or
| kvpair
kvpair: expression ':' expression
for_1if_ clauses:
| for_if clause+
for_1f clause:
| ASYNC 'for' star_targets 'in' ~ disjunction ('if' disjunction )*
| "for' star_targets 'in' ~ disjunction ('if' disjunction )*

yield_expr:
| 'yield' 'from' expression
| 'yield' [star_expressions]

(TS sl AToT A
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arguments:
| args [', '] &")'
args:
| ','".(starred_expression | named_expression !'=")+ [',' kwargs ]
| kwargs
kwargs:
| ', '".kwarg_or_starred+ ',' ','.kwarg_or_double_starred+

| '",'.kwarg_or_starred+

| '",'.kwarg_or_double_starred+
starred_expression:

| '*' expression
kwarg_or_starred:

| NAME '=' expression

| starred_expression
kwarg_or_double_starred:

| NAME '=' expression

| "**' expression

# NOTE: star_targets may contain *bitwise_or, targets may not.

star_targets:
| star_target !','

| star_target (',' star_target )* [',']
star_targets_list_seq: ','.star_target+

star_targets_tuple_seq:

| star_target (',' star_target )+ [',']

| star_target ','
star_target:

[ "x' (!'*' star_target)

| target_with_star_atom
target_with_star_atom:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

| star_atom
star_atom:

(' target_with_star_atom ')'
'(' [star_targets_tuple_seq] '")'
['" [star_targets_list_seq] ']'

single_target:
| single_subscript_attribute_target
| NAME
[ '"(' single_target ')'
single_subscript_attribute_target:
| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

del_targets: ','.del_target+ [',']
del_target:
| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

| del_t_atom
del_t_atom:

| NAME
'(' del_target ")'

|
[ "('" [del_targets] '")'

' ']

(Th= s Ao AI%H)
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[ '"['" [del_targets] ']'

t_primary:
| t_primary '.' NAME &t_lookahead
| t_primary '[' slices ']' &t_lookahead
| t_primary genexp &t_lookahead
| t_primary '(' [arguments] ')' &t_lookahead
| atom &t_lookahead
t_lookahead: ' (' | '"[' | '.'
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&k
e 2e AL e 4 A5
c 5027 U RE LS IS JUT W, AL o FE TEA (T, BT, FLB) Qo] ZES
JEF ), a8 A4 o] i3y Aol 8 shold =

e Ellipsis W& Ab<.

2to3 3Jr szite EJr ] X T2 H3ste 1 A

2to3 =1%F ]‘:'Eiﬂ‘)ﬂ/ﬂ lib2to3 & AlFF Y
scripts/2to3 & A& YT} 2to3-reference S H A 2.

abstract base class (574 #lo] & Fel| &) FAwlo]A Ze A= hasattr () 222 HIAY SO BEAHIAY
n B 3HA ZARE (A& 0, W4 vA =) F%, ]Eﬂlol’\e Z*/]?F}h IS AFToZH E EFo]
<R3yt ABCE 7 A B %\“ﬂii EYet=d, & 71]~6}1] RAOHME isinstance ()
2} issubclass () o o3 A2 1% %EH/\E °“41‘/}, abc BEAHAYAME HAM Q. sho]|Hofl=
£ Y ABC E0] el =1 T/P" T% 2 AE°] A5YTh A5 F & (collections.abce E%"ﬂ/ﬂ),
<A} (numbers EEAA]), 2EH (1o ZEA]), ‘?:]EE et 2 (importlib.abe EE 9 A]).
abc RES A3 A AHAI Tk ABCE WHE = 5 Th
il

annotation (o] - H| o] ) T5Hol Wl 8 SIE 2 AHEEH =
Wk 7k A A9 glo] B Yyt

A W) oo 42 A A7l AALT 5 AT, A WA, FA 2 54 L B of el o
AL 7 2 g, Ed2, 42 __annotations_ EF o]EE|HE AAAH UL
o] 7152 AW al w4 o] wH o] A, 34 o] - H| o] A, PEP 484, PEP 526 2% 314 2.

A} =
o 7|91 E AR} (keyword argument): T4 % wff A 2}7} Qholl -2 Q1 A} (o] & £9], name=) =& **
ol £l E])»%Lﬂa]gﬂﬂ‘rﬂLO]x]-, oAE = ) &
71 = 1%
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o 91X 212} (positional argument): 7] E Q1 X d 21z} ol A}
A olEHE o gl » & o] AT 4= JdFUth & &, v 22 3 % of] A 3“/}5_
B A AAY YT

A= 4 vir] o o] F B2 A W ]Eﬁ‘ﬂgqp} ojthgel g = FAEN U= = 22
BASL —5—5'379.21?—:—, ol @A o)A AR AHEE = AU th ol X gho] Ao Warof o g Yth
Lol o] w7} ¥ FEIFAQ AF Ak} w7 H 9] 2po] 9F PEP 362% B A &
asynchronous context manager (H) 5 7] ZEl A€ A2 R}) _ aenter () & _ aexit_ () HIANEZE A9
O 2R async withFoA Kol A3 Alojst= AA|. PEP 4928 =915 5t
asynchronous generator (¥]5-7] Ay o] &) |5 7| Al o] e o|H e o] H & &85+ 6}:}"[“ async def
2 ANH L FZY LAY Holed), asyne for FETMAL T £ JE=dHY ZFES WIE = yield

94 L Tt Hol By
HE W57 AU ol §4 8 72l 7| A%, o Euo] A w5 7] Al el ol E olEj#l o) 8 & Felx]
Utk o st ol n)7k WekelAl oS A9, A e R0l MA TS fAU

HlE7) Al ole] &4 await BH AT, asyne for B3 asyne with B £3
asynchronous generator iterator (8] 7] A g o] €] o]e]d|o]e]) u|% 7] Ay d ol g &7 vte= AA.

v 7] olE g o] E] AHl __anext_ () & Z&SHH ofHlolE & AAE EF 1, o] AL th3 yield
FA4 7HA] vlE 7] A g ol 49 vit]E Ay P

[
4
30,
>
<
Iy

Ztyieldye QAIHOE A El& T@elal, I A9 (AF A3 U7 52 try-—‘i—%%f?—g"]'%) Al 3
AHE 719U vlE 7] Al olE ol d ol 7} __anext_ () 7F 2 FE E Y] o9l o] H
B2 gAEd, oy o2 273} PEP 4929} PEP 5252 HA| Q.

asynchronous iterable (8] % 7] o]e]8] &) async for B ALEE = A= AA. _ aiter () HAE=EE

H]5 7] o] Eld o] 8 & S8 F oF §Yth PEP 492 & 9= A5 Yth

asynchronous iterator (5] 7] o] €] E-]] O]Ei) _aiter () & __anext_ () WIAEE FHIF}E= AA.
__anext__ = olglo]HE AANE FHolk gttt async fore StopAsyncIteratlon Oﬂﬂ 7}
W3 e uf 742 blE 7] o d| °]E14 __anext__ () MINEZL EHF = o€ EZ FUth PEP
4922 =5 U5 Yt

attribute (] EZ|HE) AREIAA S AMEdl= o] 502 F2FH = AA} A3 3k A& 9, A o7 A E
gHEdE 7lef5,o.a'1f§ FzP Y
awaitable (o] o) E] ) await T A A} £ 9= AA. FFE ot} await () HAEE 7FRA

AZ 7} 2 2= 91U Th PEP 4922 B A 8.
BDFL #}v] 22 £41 = 2] 2} (Benevolent Dictator For Life), < Guido van Rossum, I} o] % 2] ] 2},

binary file (v}ol U]2] 5he]) o] = 1% 44 5L 91 & 4 g 59 44, vpol il e |2 vol
U] RE ("rb', 'wbh' Ex 'rbt+') 2 9H 3}Y, sys.stdin.buffer, sys.stdout .buffer, io.
BytesIO 2l gzip.GzipFile & A2HAE & 4 Q5

str AAE AT 2 5 9 9 Ao Bal A B 5 E Fae L.
A

A3t C-A4 B HE QAT E T 5 Q)

F

bytes-like object (0} o] E €& 2 A)) bufferobjects =
2% memoryview 7—’,] A =

=
AN
E)

=2 E£9]1 bytes, bytearray, array.arra =
NEAR AAEL uho] 2] POl E T ole] 1A B AgE & %]
AR A AAL T AL ZL2 A5 d5UTh
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W A4 vtoly g diolE 7 7t A d 87t JFUth o] H Aol A A= T “ela-227] v}

O|EGHF AA S RETYLE ZPA HH AR J2E= bytearray Q]-bytearray./] memoryview

7} syt o dakE2 vtelv g ol E 7 B AR (“917] A& vio]EG R AR o]l AEHESF
LF3YY; ol A& dZEbytes bytes AA 2] memoryview 7} 01—1/]1’/}

bytecode (H}o]E F. =) sto|x &2 FE &= Hio|E T =R Ayt YE =], CPython ¢ ¥ Z 2] E] o A T}o] %

Z2 IR R YT vio]E =+ .pyc Yol A Hol, T2 3L F HA AP T o

o whal 2] A S U T (A2 A BlolE TEZ o AAFFAL 9T 4 YLy Th. o] “=7F ddo]” = 7t

Hlo| E F T o tf $3l= 7| A S A3 st 714 7] A ol A A E o DUt HlolE FE= A2 T E

vlo] A 7} 71 Al A 2 2o 2 7SR T, sho] A ul Z Zhol] Qb A o] A & ekt A o] F2] ) oF
S

HlolE I & HHo]5o EE2dsEEAY

callback (%)) 2z2 ALH = 3

N

A
cdass (F2l2) AHEAF Ao AA S HE7] AT 9. %Eﬂé Foe e 2l dadaEgdor
Adste A= e I
AN

class varlable (EH2HS$) =9
TAREE AT
coercion (o] A) 72 o] F oz}
AlH o2 WS P—E—Zi.fﬁ n
Z} A= o2 ol A (FFyh= int, THE oa
137‘] ot oW TypeErrorE o fYth FolA Qo+, 53
Fow %%ﬁ‘roﬂTo%OF UL o & S0, 1F 3+4.5 3h= thal float (3) +4.5.
complex number (¥ 45) 538t A4 AAH O &390, ZE A/ AFRS} SR oz dH Y
. s Aol 6P B (19 AFDE FU Ao, $E SR L7 FRAE 2
47]%“43} gol e TR B/|HE A= BHASE 7R x]tgqq FBs 5 Ful s 2ol
,3+15. math REO] B45 WA B2 5Y, cnath ® A FY T Baso
24 3

01 a.
T34 754Uttt 225t =714 Edt}‘jﬂ 74 & FA = F5 U
context manager (A2 E #2|2}) _ enter () &}__exit_ () WIANEE AAToZN withFollA K
o= S ZM 3l Az, PEP 3430 2 T 5 5 UTh
YAE W) AYXEo npeh b gha 7H 5 9
?A rdlE-2d AFL9}HS

A A e AUAEA UL 5 Gon] AGAE W] % 5k FA4 w57 o2l A
‘?’i-?% 2 A= AJLU T contextvars S IR L.
contiguous (<) W ¥ &= A &3] C-A <5 (C-contiguous) ©) Ay EE 2 AL (Fortran contiguous) 4 W] Aok

AAR-YTLH FAE W= C- oﬂ“‘o]t‘“ﬂ ZEZALEYYTH dAD v GoA, FEE2 A2 A3}
a7, 00| A Al &l @5 Ak Qa0 AT E w2 g o vl X] =] o] of Tt} thld C-A % ul Fof A,
W2 249 AH"/HE FEE5S W@ o upA| e E A 7E 74wk e] ¥ g o) SFA] gk, 4E‘:’]’?“iﬁ—?
o A=, A A Qg 712 wke] |y o
coroutine (T F£¢) TFE 2 AHTE ¢ dutstd Fe gtk AR &
AZdANA g2 UL ZFEHL o thE2 AHAA A YGstar, &k, AN 5 dF5UTh o A&
async def #0008 F8g 4 9)\%1411]— PEP 4925 H A Q..
) &

ruin rd

= async def 207 AojE &

coroutine function (Z €l 4 T
A5 Uth o] 2152 PEP 492 ©f| 2] 3]

Qa, await & async for®} async with 7]—&5% > gst

EdEAsh
CPython 3}o]|# =2 1)

O

™ o A Q1 & 1], python.orgell A v g Yt} o] &2 Jython o] L}
IronPython 3} 242 th-2 2153} 87} & uj] §9] “CPython” ©] /\}%9 Ytk
decorator (] Z#o]E]) T2 -5 E8|F = -9, H5 Gwrapper EH S AR S Mo w A
AUtk dZ g o)e 9 &£3) o= classmethod () ¥ staticmethod () YUYt}
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Hzeole By e U Hel BUY BT B T B4 At Augo R S5k

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arqg):

22 Aol Ze 2ol ® EASA T, @ A5 2k vz o elol B3 ] AM T g B 5
s 3ol o AWAE 2H Fych

(i
i
descriptor (CJA3YHE]) WA= get_ () o]y __set_ () o|Y}_ _delete () E AY
2 EREVYU2IHE L W, o ELYRE 23| = 58 A2 LS doyrh
L, 2 A, A A S AFE S ], 0] FEl s 9 Y A b ERA o) F & =
b7t 2P d, st daade fAEs 38U a3y
it 42 olafi o] 4y, 3, WA E, ZEHE, WA HAE, 2B EH HAE, 75 S FX
Y B2 75 72E o]F A Y7 W E LY

Haagee) ASSd et AA S ee tlaadE Fae g AT e AL A
ey

dictionary (5 412]) 49 71€ ol W&
_eq ()WMANEEZRE=EEAATE

7

13
1=
=

fy rlo

& W) &€ (associative array). 7|+ _ hash__ () &}

SUth oA A2t RE YT

dictionary comprehension (5 AU g] HZe|3A) ol HE Y+ 84 DAY LFEE Agsta 23E 2
dA g E uslstsE 7H23 WY, re n: n ** 2 for n in range(10)}& Zkn **
20] W33 H 7] ng 2= AU HE BAAFUTE B2 E, A 9 el e YaE o] [display)=
xS AL.

dictionary view (A 8] H) dict.keys (), dict.values (), dict.items () WA E7} E8F= A A
< 94V E R FE5Uth A5 94 FE S0 gt 58U FE AlFst=d, 94
ezt W4 d o, 57 o] ’3tE gt ettt Sduth 9y e FE 44 g2 ER uped
list (dictview) & A3 H Ul dict-viewsS H A 2.

docstring (52E 7)) S, &, ZEAA A WA 2402 YeluE EAE glHE. 29 =71 48"

= FAEA T Aopd ol o) AA= o EefR Feln, 3, REY _ _doc_ JEPFER Y
HAUth JEZ2ANE S AT 5 glom g, AAe] AHAE A FHAA Fadrh
duck-typing (Y] €}0] ) ZulE AEF |2 E 7HF =X Adet=d AAY FS BHA] G 222 2E
d; AL Gd] A EYH O ESREZSSH AU A HUTH(“Q e A Holal el d HAdrt
W, 272 e2rh”) 585 3 thAlol JAE s o]~ E BT o 2N, F AAH I == thF F QA X &2
o g FAS NS 5 d5Uth § Blo]lB & type () ot isinstance () & AH&3F AA
£ YT (BHAIRE § Elo] g o] =4 w|o] A~ Fef s 2 Bk 5 9l S0l FofoF fuith) ti4lal,
hasattr () AARVEAFP =2 18192 £t}

EAFP 3 etH t}= | A2 £3}7] 7} 4 t} (Easier to ask for forgiveness than permission). ©] &3] & 4 9l 1}o]
W AY AL, HE 7Y JEYRES EAE 71, 1 g o] £ o9& A5 Ut o]
Z-geta whE AeY -2 W tryStexcept w8 EAME EAA A YL} o] HAaY 2 Ce 22 o
W2 Aojo| A 2pE AHEH = LBYL 2~ EBF 4 3} o vl g Y T

=

expression (@A) oW o2 A5 It BHA 22 0 WE BASY, FAN L IH Y, o F
O EFHE Az, A4, HLETH L G EAFL B 045 Aol 29 AAUTh T2 Be
dojgl Ao, RE o] PAEEC] BAA AL oYUtk whileAd, RAAOR AT 5
Qe w4 Sol ABUTh B T8 £ ol BAA o] ol rh

U
extension module (274 2&) C 1 C++2 A4 REAd], 5to] A ] C APIE AHE3I A A o] AL-&-2} 3

=9} 4% 87T
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f-string (-2 2}<d) '£1 U} 'Fr 2 oo 29 B2 gE WSS £3) f-EAD olgtn REy), wul 4o
2B 2 9 2d9Lth PEP 498 & H A 8.
A

file object (3} 7—'121]) S 2L ol o5 o

A &A APl(read () Ywrite() Z2 HAEZE)E =HU =
AZ|. A Wy ol wef, 3t 7“11]% AA Y23 A4 -4‘01 oju thE A FA U T4 A (S
S0, 2 =9, - W, &7, o]z, 5F) A e AN 2~E AT = A5t 3L AA
= 3 F AA (file-like objects) V} 2~E F (streams) °) 2}t % & H Tt}
AAZE N 772 5td A S o] dH5UTh Eraw) Hlo] 1 2] 31, ¥ 3 = (buffered) v}o] U 2] 9}, &
~E 314, o] 59 AdHH o] A= io BEONA AP Uttt 3tY AAE Tt FHA QA -2 open ()
g 2 AYUn

file-like object (3} ZAA) v+ A A o w23k 2.
finder (¥}¢1t]) JZED BES 3 20 & Fod AE3= AA.

vo] 4 3.3. ]—‘;—*E, F 57 9AdH 7t 5 Utk sys.meta_path & A AFE3= W EF A 2 91T
9} sys.path_hooks 3} 87 AFR 8= 7 2 ol E 2| ubold.

o Z}A| 3 &2 PEP 302, PEP 420, PEP 451 o] vt}
floor division (4= U A) 718 77k A2 W8t 34 U4l A4 U dakxts= // o A&

o, 28411 // 49 227k AUl /\1T1/}T*“82.75§ 34—?147/}. -11) // 47}-2.75

2 g 3t -30] Foj] S5 oF I th PEP 2382 H A4 2.
function (g+) TEA oA oW 7S S8 T ddY EHE. 9 A

Hit o] Ao AME-E 4 lFUth UH7H Ha QA= o) &g A o *“/‘4‘: E/‘ﬂn
function annotation (3= o] =g o] ) &= m A H 1 ¥H3L Zre] of

S ol o]l S I ‘ﬂix—q-gi 4 3lE 2 AMSEEYTh o & 9], o] &5 F /N int AAE WolE
%l?iﬂiﬂtﬁﬂl’,%/\]"ﬂ t RIS E A2 7 g yh:

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

4 ol mH o] A B 94 A o] Aol AT
°] 7l5& A she Wi o] ko] 4] 3 PEP 4845 F 2S48

__future__ A future statement, from ___future__ import <feature>, directs the compiler to compile the
current module using syntax or semantics that will become standard in a future release of Python. The

__future__ module documents the possible values of feature. By importing this module and evaluating its
variables, you can see when a new feature was first added to the language and when it will (or did) become the

default:

>>> import __ future_

>>> _ future_ .division

7Feature((2, 2, O, 'alpha', 2)/ (31 OI Or 'alpha'/ O)I 8192)

garbage colecion (1917) 70) €1 L85 A o vl ol & M B 4. shol e A2 55 240 B
S AL B 5 =« 7K 7718 Fa A 27 =
go BEL ARHA AT 5 Az

generator (AU o]E]) A& olE] o]E e o]E] & EeFE 5. I T Hol=d, 489 ES
HELE yield BHA S 2ESHE F o D}—E—QD}. o] FEL for-FZE AR A U next () TR

3 wlol s 79 4 Ay

B Ao Y8 Lol o8 &l A ol el o1 oTe] & 71l Y e o] ok
o m)7} BEalA) e A9, AN R E AN 2EHS QAT
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generator iterator (] o] o]E]&|o]€]) Al olE g7 vte= 2
Zy yielde QAR 2 A& Sl I X9 (XG H-s
A A E 71A Y e Al el ¥ o] g & o] ¥ 7} A 7= L,ﬂ‘&%’
/\]ZLK}L ﬂ'\i}‘;ﬁ‘ﬂ%qr/})

generator expression (AU #|o]€] 3 A]) oJEH B E FeiFE BH4]. Fx A5 1Y E B s for
A3t gk 7Msst it Hol -ﬂ"ﬂ E=dut 7234 AE YUt 283 284 L SR T4-E Y3

Fes Ty th

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285
generic function (A8 &) 22 A4S A2 o2 FEo| gis] £ o8 g2 2A4E g5 S& v

o™ F& o] ALEE A= Hasi X daE|Eol s 28 H Yt
A2t~ 2 2ol F F3EF functools.singledispatch () Bl Z# o] B9} PEP 4435 H A &

generic type (A U] 2 &) A nype that can be parameterized; typically a container class such as 1ist or dict. Used
for type hints and annotations.

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the t yping module.
GIL Ao olg=zglg & & HASL

global interpreter lock (9 QQE]Z 2 E] &) 3 Hol| 2 A 3}}o] A =7t Ffo]H violE T & Z AP =
B 231 7] 9138l CPython Q18] Z 2] E] 7} /\]-—9-'5]- | 7{ U=, (dict8 e =23
A Relo] ZAH 0 FA oA 2ol o3| o SHE=S TS o] A CPython 73
AdelzelE AAE F1e A2 dHzHE vFad =387 9A Hes o
AT B e B2 B AP

_?{_5
>,
=
9
rg
do ©
ozi
k1
fu g
i
Io
e
r4>4
&
IO
g
B oo
)
ko
a3
mg
J{ ,
©
o
:oé
oZ’,
i

4 ) “xg= Oﬂ X]—-.-ri—.—(free threaded)” Q1 E] =
3 JHALaﬁﬁ%ﬂﬂﬂ%ﬂ%w‘ﬁﬂﬂmiimﬁﬁ o A A E} A3

y T

A TRL WA BRI BBl 77 ol o Sol2 Ao

hash-based pye (312 719 pye) 54 & F317] 9150 51 25 519 5475 X o] o SN E AL
B fol= T AN . AN D HlolE T 2 Esle F2AL

hashable (3} 2| 7}5) AA 7} A 1 gho] WA b= Al @< 2L
e AAlevad = QoW (eq () VINETFER YT,
S L A 7bs & AR S A RS Zobo Fin.
SIA 754 AAE B elel A A% W2 A8
o= SAZEE AHg ] W BT

£ spolaie] B UG AASE A s Th (220 GA Y L) b Aol 5e

_—,_ax] 5yt (FZ 0]y frozenset Z2) 54 7 = o] 3| A] 7} 8t ufj ok 3 A]
ST AR R A9 Zefao) aEs AR EL A RA 02 HA AT Tk (7] AL A9
S1E) B 2o W E I, AL 1d () 2 R BEo Ao

IDLE s}o] W& 93t 53 7|2 37 (Integrated Development Environment). IDLE-2 3}o] 41 2] 3% & ul] 3 7o

P ECEECEE PRSI

(_hash__() WA =73,
S Al 7Hsshobal gy Z2oial v

:r.‘;

-
30
X
o
rlr
n)

o A& FEF ] 1A

whehot 71249 3

immutable (29) TAE g 2 AA. 29 AN 524, £A4Y, FES 2FUh A ANEL W

ﬁg:?ﬁ%ﬂﬂwﬂ WL s el W A AAE BB olok gt WelA] o A kol glojof sk
M 28 4L FUth E Sol, 9 7).
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import path (JEE A 2) = 70510t 7H JEZE G RES 27 93] AN FAT (B 4w A=
¢) o 2% QEE S 5k o] F4EY BFLS WE sys.path ZEE U ST AR 7] 4] <)
A9 BEAAA _path  oEURERZRE & 4% A5k

importing (%) & 259 sto]d 2E7} & BE0 Fold ZEo|A 8D 4 JES she DA

importer (J£ &) B5L 275 311 25 347 % sk A S0l shole] o4 =] AU T

interactive (c}5}8) 5ol 20 & £33 Qe el & 2 Ded, e £ EEAA £ AL
YA 4 A3, 54 AYE AAE ¥ 4 ek STk A7 0] B pyenon g YA 2 (3

=

“HJTﬂ%ﬂﬁA St A% 7He & o AsUTh. A otolt o] & AASH AL & 4ﬁﬂx
SojgH = u]$ s U AU (help (x) & 7] 234 2).

interpreted (JE]Z 2 E]=) Hlo|E I = HAspde] o] £A wf ol I o] S A 7] & Ak, shol W2
Aot dejzt ozt dHz el dojdurh o] A2 BAH o R Ay IS WEA A%, o
SlAS A AP 2 grie =) 12 9|
Qojt B A dolur G2 AN 7

interpreter shutdown (¢ €] Z 2] €} %j\%’_) TR E 8
Yoted, EEolUAY A FLI R FREH LS EE TEH Ad
Esh 7R A AV E A H S
/‘]ﬂ/\]% AU T8 A7
= A E0l B 7% "5]'11 S A7 HEPUTH(ES & ol B BE o
O A

TN,
N oy o

E%S (zip (), map (), -
ﬂfﬂ,lﬂﬂu °JH#H |5
o clHHEs A8 o,

olEj | ol H, Al A&, A

)

iterator (o|E{#|o]8]) tolE]S] ~ER S A= AA. o]H#FCJES] _next_ () MIMES WIREAHOR
5350 (L U4 B4 next () & AR 2E Do) Sl FHES AT E T o o
42l Hol 7 918 T t4) stopTteration o9 E Yo Gtk o] A G, olEd o8 AR
AR, 0|3 BE  next () HAZE E%E StopIteration 9|9 & t}A] €2 7] 7|9k FHuth
olEl g o] & = ©] E%’—ﬂ olf] AA AHAS EHFE__iter () Uﬂ’ﬂE% 7+ A o] 875 7] wj &, o
g ol B & olE #E o] 7| % 5t o o] Eﬂﬁ%%% dhol5 o= 5] XAl A AMSE 4= dFUTh
Fog o= o] " o]HH o] S Al=dte ZEYUYTH (list 7“’) ZAd o]y AA| = iter ()
drE Xq"‘o}ﬂurfor—‘?——“ﬂ] AHE- S wjutoh A o] B ] o] B & REE U T o] ¥ 212 o] ¥l o] B o] T} 3l
Al dste o ot A o] H gl o] M of] AFS-H o]n] 2K H o]HdE o]HE S F A, Rl AH o] A |
H oA w5y}
typeiter of] T ZbA| &F W8] Sl Y
key function (7] $42) 7] 34 == ) o] A (collation) &4+ A A (sorting) ©] L} ¥l & (ordering) o] A& 5 =
= 534—?—‘: ZHEJUTH oA & 59, locale.strxfrm() S EAL EZ PSS H=2=HE 7|&
NSRS PAIFRETE 1=
sho] W o] W =7} @ A S o] oA =] K]0} 2] L R o] =X & A|o]517] 93] 7] TS HolS T},
o] ZAEo+=min(),max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (),
heapg.nlargest (), itertools.groupby () °] AH5 T}
7] ol X

g4 g BEL BT 7 B0l Atk A€ Sol strlower ) AAEE A
GHE 97 BAEABE 4 Ao FAAOE, o] AL anbda EHA S E 1

k3
&
o
o
b
I
=

—

g

Calgh
30 &2,

e e

.?_
‘{,\_

mln I>
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), o] AdUrtt: lambda r: (r[0], r[2]). =3} operator EELZ A H
A3t attrgetter (), itemgetter (), methodcaller (). 7] ¥4+E W&
o} 3t o]  Sorting HOW TO & H A 2.

keyword argument (7] 9 & 212} <A} & H A Q.

lambda (Feh) 529 w) ghol TalAE shbe] 94 0% T o B gt Alehel ¥ P A4 E B

N
Lo

= EHL lambda [parameters]: expression YU T}

LBYL % 7] Aol X2} (Look before you leap). ©] T 2~E}Y-& S &0y 23] & 517] Aoj A FH o2 AFA
2AEE AT of 25U EAFP A2 I H T, B i Be 2AE 5Tk
O}E 2dl= S A, LBYL G2 L 51" 5} <5 7] gl A4 22€ WEA E Aol A5t
dl& E9], ZE if key in mapping: return mappinglkey] £ HAF o, 3]0 23] A,
o8 2 =7} keyE mapping | A Al A A AT 4= QlssUTh ol ¥ o]fr= F o] U EAFP 2=

Agdon adE 4 st

list (B]2E) WA gto] Al A, I o] gol| = EFatal, Yo tist AAA7E00) o] 7] wiof], AE B2 E
(linked list) B Th= T2 o< v & 3} f- AU T}
list comprehension (2] AE A= 23 A) A P29 345 AR == dRE AEsty 1 23S g2ERZ 59
Z‘—7}7ﬂ?ﬂ-‘ﬂ“}j result = ['{:#O4X}'.format(x) for x in range (256) if x % ==
= 00 A4 255 Atolofl gl #4E9] 16315 (0x.) Zo3le Bad ol gl AEZ utE Ut i
;‘g% Ak 2 94T Aga‘czs} , range (256) o Y& EE 247 AP Yk

loader (2¢]) 2 ES ZE3= A4 load_module () °]2he o] WA EE Hosof Tt 2=
E ol 7t EEHE U AN UWES PEP 302 &, Aol A~ S~ = 1mport11b.abc.Loader

¢

= HA L.
magic method (W] 2 WA &) E< v A = o] v|F 4 A 9l v|5=8F .
mapping (W]33) €] 7] 23] & A W83l Mapping ©] U MutableMapping $4 W o] ZEf o] 2| H H
HMAEEL LHs= A oY AAl. dEE dict, collections.defaultdict, collections.

OrderedDict, collections.Counter & 5 4 95U th

meta path finder (W)€} 2 2 5}21t]) sys.meta_path & AMo] E8{F = vy, Wel A2 Sl &= A=
Q=2 59T o B o] 9171 344w Thg o,
e A2 g7l LTS HA =S A= importlib.abc.MetaPathFinder & W ¥
e},

metaclass (e} Fe22) 220 S Fela Ao FU L o5, 2d2 gAY, wolx 2259
552 waUth WE 2 as o] Al JAAE ot S 2 BEE A dS JYth diFE] AA)
AP 223 dojs2 718 T+ Ae Pt dtojde s L A2 Ao H v 29
25 whs g At AdUth HF2 ARS A A= o] =77 A3 28 gl 287 A4 o, v g
Slas FYsta folt i = Aleduth o ERE QM 29 27 (logging), 2= HAA <
F7h AA A 4, A2 FES E2 ok Aol AR Hs Ut
v e 2 ol B AAE W8S Fe = AFUT

method (W X =) S H}Dl ol A FofH & g L S UL AR ) ERERAN TEHY, 1
WAEE A WA 2 (M5 selr ghy BAD) 2 A2EA AAE B T4 95 A A

£ HA L.

method resolution order (W A& A A £ 4]) WA= 2 A= 23] }% %?_} A E AN wolA Z
£ 59 &MU T 23 Dol 25 e shol Al o] x 2] el o] AFEH
2.3 Method Resolution OrderZ X ¥ F Ut}
module (8) 704 7= o] 225} 9] 5 Thkols 27, 5L A2 sfo]d AR L e o) FNL
25U REL 9 %5 Axe] 93 sho] MO 2 =EHULh
W7 A = HA L.

o
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module spec (R E A¥) R ES Z=dl=d AR EH =
importlib.machinery.ModuleSpec & AAE A,

MRO "X = 274 =4 & HAS.
mutable (7}H) 7} A A= Zho] ¥

ok
4
30,
X
rﬂ
'_l

(o

named tuple (U] Y = FZ) “named tuple(V| Y= FZ)” 0
EE AL dda e 840 A2 T 5 BE Jolu Feze] AEF Uk Folut
Zefroll= e 75 E A 5 AFUTh
time.localtime () ¥ os.stat () 7} WFEHSt ghS 2331o], o Z P o) U d=E FZYYUTh =
T}E o= sys. float_info YUYt}

>>> sys.float_info[1l] # indexed access
1024

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

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

10 iy

A M
29Ut o & S, &4 builtins.open Fos.open() < 159
= | 2gol dE FHEAE 2 Teo
L& &Yt o9& £9], random.seed () EEitertools.islice ()
s

2o o5 7@ -0 B Uk

L
N o
S
s
o))
=]
0.
O
=
i)
F
+
()
[
al
O
O
-

Ty

2E T HAS.

nested scope (ZHH A2F2) S Ao oA AL E FZ5= 58, o & £, o2 T4 U HoA FoJH
THE cFz= V| EAORE RN TS

Pt g Prol gt WSS B2 4+ ABUTh
o3
-

B e H A Ferhe Aol Fsfol Fth Ao MEEL g YR ATz A 1 LU
A7A 2, A AFELS DY o] & F7olA J FUtTh nonlocal L HPE AT Il 2 AL

=it

new-style class (3+ A€} =
5. 2719 FolA
__getattribute_
2+ 9dey.

object (AA]) JEl (JEBREU ) & 22 52 (A E) o] A REo]H. B3 BE 72EY 2
2o HF A W o)A FEAad

package (3] 7] R]) A B BREEo|U, AAHCE A B 7| A=
7] A= __path_ SJEZFEZ} Y+ dolH EEYJ YT
At 712 &} o] 5 271 A & HA 8.

parameter (W] 7)) oh (B WA E) oA 47 S 5 JE A4 (EEAJE A AAE) £ A

A= o5 B2 AHEH. bA T/ WA A5 U Th

B
ll
N,
al
flo
il
i
Il
&
[>
&
i—'s
2

~F
)
2
>,
0
fo
N
ar
[>
ful
1o
I
)
[» =
q,
[0)]
[
O
<t
[9))
ST
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o 1 A-719 = (positional-or-keyword): 21 %] QA U 7] 9] = Q12 2 AL 4= & AAE A F P th
=9

1200] 712 Fef o] w7l du, o &

O

def func (foo, bar=None) :

o Y X-A] (positional-only): Y X Z 9 A== —T— = AxE AATYLEH YA A
8% A9 o WAES 2ol ) BAE E
posonlyl T} posonly2:

def func(posonlyl, posonly2, /, positional or_keyword) :

o 71N =-HE& (keyword-only): 7| A EZ R Al FE 5 Ql= AAE AAFUTE 719 =-A& w7/
%?:-’F gole] w7 FFo A ol shuke] 7hA-H A wi v+ S It 2 e Ao
T A5 Yth dl& 9, b2 A kw_onlyl 2} kw_only2:

_{

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

A 91 A AAEo] Hal) A 5D

. }‘?}_ —AX] (var-positional): (t}2 w7 H5=Eofl &5 A o] oz
FE WS o] Foll x & Aol

u] )
Sl 917 A5 oje] NA~E A AU o] & w)
214 428 & A&UTh o & Sof Tl args

Fo}5
A

def func(*args, **kwargs):

o 7VH-71 91 = (var-keyword): (ThE v 7] 5ol o afj 4] o] W] Rbol& °4X1 719 = A5 H3l)
Asd 5 e Y Mg 71 H = JAAES AZFULE o] v A= w74 o] 5ol ** &
ol & OE]/H 7‘4/] T AFUL dlE =01 919 oA oAl kwargs.

7B A o AEL 93 7| Bzl ol gt A B A o] ALt D4 A AEL 2 AT 2 9T
A2 & F &, Az} WA U] Zpolof] 1} Q= FAQ A, inspect .Parameter 2,
Aol A, PEP 3625 H A L.

US’L’

2~
T

pathentry (2 QlE®]) 2% 7|0 5100 7} JZE F RESS 37] Y8 Fusts J2E A7 A9 st
o] a4,
path entry finder (3 2 AN E 2] 5}Qlt]) sys.pat s JeFTHE(F, A2 dED F) o] EHF+

I Qld, FolA AR AEE 2 RES x% L 1S ¢ sdTth
AZ JdQEZ FJodygEo] £H}= HAEEL importlib.abc.PathEntryFinder o] U3 th

path entry hook (42 1] %) sys.path_hook PAE g ZHE AN, 54 A2 A=) o] X BES
FE e Qu ok 4 dl=el shol] & B F U,

|

path based finder (3 2 7|49t 5}2t]) 7|2 ve} 4= 3o & F U], 2 E = oA BES 25
Utk

path-like object (F 27 AA|) 3L A28 A2 S ‘/‘rEPLH AA. AEF AA+= BE2E et = str Y
bytes AA o] A} os.PathLike ZEEZ S F 3= AA| O]QD} os.PathlLike T2 EZZ XY
3l AA = os. fspath() T+E zgoﬂfﬂ str Ubytes 3t A 2Fl e A 91%1/1 o};
thAl os.fsdecode () 2 os.fsencode () & ZZt str VY bytes 235 BAS=H AL E = A5

Ut} PEP 5198 =5 94Ut

PEP 5}]21 /)41 A] <k PP 5ol 41 AR U El o] 32 A 351711k 5ol 4l
e =g 7)5S An ek A7 A YU PEPE 2] 9 7] 5ol o
w%w¢§uw.

—

I XA EE S
71?:]_‘ ]E}‘]'Ooku S

i 2,

7
7

=

=
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portion (£4) PEP 420 o A o3t AAH, o]5 &3t 3
FAE9] JE (zip st ol AF=H = A= 7HsFUTh.

positional argument ($] 2] €12} <=} & H A Q.

A Aol oA 3= Fike] v e el ool Sof gl

prov1smnal API (A API) Z4 API+= & glolB g g|o 3 A 3384 Ao g RE A3 AdH AYY
th QEfSo] 29 & ﬁrﬂ of| = A= A W Z7 A o] Bl B A & g Fof A AbE o] B 8 strhal
ST A S8 0] FAHA = L%‘Ol %M‘é# AsUTE 28 G2 EZg st o=
ol A& 48 AYUtt — APIE 233}17] Aol A Sojsta 222 o] itdd Aot
dojd A Yth
TR APIN MR AE, A S8 0] FAHA e A2 I s oz oAU - ZE 4 Ed
—Erxﬂ%°ﬂ sl A SB}FE FAS=NHS FoelE EEAEZFAEE YT

J

o] At EF eholHelel s L ARF F Ok R
g Th o A @ 08-S PEP 411 29 Btk

provisional package (23 3| 7] X)) A API S H A K.

Python 3000 (3}0] %1 3000) 5}o] 21 3.x W) % 212} e (7 32] w27} ¥ w]eh 9] o] oF7] ¥ A] Aol WS 0} 2]
o] olth) o] 2 S “Py3k” = Fo 27]% Fhch.

Pythonic (5}o] AAThe) ThE Ao Sol A Auka ol AP ELS A8l A ZES TASHE th4l, 5o 4 o] ol A
A A A H £ o HAE L 7H7te] 2t ofotolu = 27} o & Sol, sho] Mol A A5 2t
AAYE or B AEAA AN I 28 L2 TYHE AY ek 2 g doldE

Fo| PA RO OB R, st Aol A%3tx] ke AP EL thA] 57 AL HE A ATk
for i in range(len(food)):
print (food[i])
o 223, sl Mk B o) @S
for piece in food:
print (piece)
qualified name (7318 0] F) 25 A 23 ZoA ZE Jod Sefs, g, v =0l o2 “A =7

SRR How £ ol B, PEP IS A A1 e 25 Bt ZAns] A5el, 3 e
o5& AH Y o) E 2Lk

>>> class C:
class D:
def meth (self):
pass
>>> C.__ _qualname_
ICI
>>> C.D.__gualname
'CcC.D'
>>> C.D.meth. qualname
'C.D.meth'
REL 7IE 7= A2 o, &3 3] ZHF3E o = (fully qualified name) 2> 2E K& 7| A & £
WA REZ 7= FoR —{ﬂ% o]E28& 9ustYrt}, o & E0],email .mime.text:

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

reference count (F= 31) A thak x| . AR Fx Sl7100 = o |, v 227} ibhg
Uth ZZ 34 328 dutz o7 glo|d F=of = ﬂxl = FAN, CPython -8 2] A @ 2t
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regular package (37 3§71 %]) __init_ .py LS 2&3t= A 2L AF A< 97 4.

_slots_ Feh2 o] AQQH, AAH 2 o= RESS A FS 02 AAST d2E A A e S
AARC 2 R el & APshe 298 FUth 97 Y715 AT, o] By e ene A g7
MR S8 22 adolA B 59 dAUAT Y SR P9 E

A
N2 Ao E EUFE ten () MASE A SHE ol Ele . WY Y A DAES o HH,
list, str, tuple, bytes 7} YH5UTh dict T3 getitem () F_ _len () S ALY

z3) o] A Al dolo] £ 7|5 AR5 wjEoll Aldavt oyt oz HFHEATHE Ao Fe
ok g o,

collections.abc.Sequence FAt H| o]~

f(y
)

e getitem () I __len () HAAE

A ZH3 B H o] AE HYF=d|, count (), index (), contains__ (), reversed ()=
27/ o] S4E B o] 28 FAY B register () B AEHA T2 52T 4 9
Suh.

set comprehension (F 3 A= 2|3 A) olgHH Lol & 84 AAY IRE Agsta 2345 G2 JTS 0
Shel= 7143, results = {c for c in 'abracadabra' if c not in 'abc'}= EXA}
Aol AT ('x', ' B AT 2 AE, AT DA e o) oA Z e o) (display) & BE AT 2.

single dispatch (42 t]A3]x]) F+3& o] 3tLte AxLY PFol 71284 ZAHE = Al g T4 g2 X9 st
E.

slice (E&fo]2) HE A|A2 o QHE 233 AA. SefolaE A B 2T HE R7]H S AHS8A @Y
t}. variable_name[1:3:5] A§, [] ¢tollA o8] A x& FEoE EEFYLh dhZE (MR
~EYE) B WEAH R slice AAE A TH

special method (5 WX =) 3lo]® o] o o] H A4k, QA 22, AP T o FA AR T25HE HAE.
oA PN EE T/ WEZ A &E T BUE o] 28 27 95y
o #A = wEolA Y5k

statement () €732 29 E (ZE9] “EF (block)”) E A8 FREYGUTH 842 234 o] A 7149
EE Mg 8k o8 7 F2E FY StudUTth 719 if, while, for.

text encoding () A E 217 Y) A string in Python is a sequence of Unicode code points (in range U+0000-
U+10FFFF). To store or transfer a string, it needs to be serialized as a sequence of bytes.

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

There are a variety of different text serialization codecs, which are collectively referred to as “text encodings” .

text file (2 E 5}9]) str AAE 1 £ ¢ Sl 3 A4 $F, d2E 542 A2 £ b0 E A F 1

OEAERE AA LA A AT 2 AE AL HAE AL 2 BAE BE (r
= 'w') 2 99 9949, sys.stdin, sys.stdout, io.StringIo 8 AAEHAE

% 9 5 Ao s A kol el sk

EAD) B E () 1 FLISE () A
| gt 7152 A AL g

tn
]
30,
fy
i
i}

ol = AR AR &

%0

Nepde ki
ff

triple-quoted string (X% u}
2% 3tY=E A
oAl o] = TR kL

ALk o £ 24

N, Bkl

ﬂd
2R et

T

rlo

+
X0,

rlr

in)
At

[>

[

ot
o
i3
£
A
ol
ffy

ko
30,
ofy o
o
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type alias (3 o 2] 0] 2) 8L A1 E ol B Qo] WS oj A+ He) 5
g ol dejojat ¥ I =S dedele o $8FT o8 SH:

def remove_gray_shades (

colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:

pass

o= 2ol 8 ¢71 44 e & dsdth

Color = tuple[int, int, int]

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

pass

o] 71%& AWl typingd} PEP 4842 FX 1A

type hint (& 31 E) H, S FTE R U gks Zhol 71 s = 8 -& A= o = H
o).
Y I E= A8 Aol stol Aol A ZA = A= syt A A H 3§ £4 =4 7831 IDE
gI= AL HHELD S FFUTH
A9 Haeg AYgety, A9 dg, Zds JEYRE 2 F59 3 SIE & typing
get_type_hints () & AME3lo] A AT 4= QlFUTh
o] 715+ 43t typingF PEP 4845 Fx5HA 2.

universal newlines (FFUHA & J7) U234 22 AES 2 F £2] 2o 7 A3, HAE ~2EH S J| 4
e HE: Y2 ExFE '\n', A== A '\r\n', A AL WD EA] & '\r'. F71H QA
AFg-of] #3f A= bytes.splitlines () 9k o}y 2} PEP 278 2} PEP 3116 & X A 8.

variable annotation (‘(H > o] - H| o] ) W4 = Z A o]E | HEQ of - H o] A.
HeE T S oERREY ool AS o o g2 A E] ALg )

class C:
field: 'annotation'
M4 olHolde dutg o 3 SER SR UTh o8 o], o] M4t int @& M A0 A
g
count: int = 0

WL A A o -H ol EH U] Y= (Annotated assignment statements) 9| A /4 ¥ g o}
3} o] E] o] A, PEP 484 ¥ PEP 5262 =314 2.
%]

3
virtual environment (7} g
8 22195 52t JoFS 74 oA, sol W M E o7 A S-S A A 1

fe)
o "o
A= 7hssH s, Ao R Aeld 43 &7

venv & HA L.

virtual machine (7} 71 4)) 2z Egojwto g A oH HFE. sto|p o] 714} 7| A= violE T = AL # 7}
Y3l vlolE =8 AP

Zen of Python (3}o] % Al) z}o] A t]z}ol Y]l AstE ] ,
AUtk o] 552 33y ZFZE A “import this” & Y3t EYUch

B I T
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APPENDIX B

O] dHAMo]| 25}04

o] A A= reStructuredText 22 A TE R Z1 o2, gto] AHYAE 93] 53] A ZH A A7

Sphinx & A& g5 U th

ArgA et ol & AT EA QA NE2 Fhol ApA &} npI A 2 A 07 A F AR = Ut 7] of st
ATk, ZHol ol 3k A reporting-bugs 3| 0] 2| & FALSFAA 2. M 22 AHAE /\}XP% AAG g7t
YH

e RS B 7AE S YUk
o Fred L. Drake, Jr., Y2} 3to] ¥ AW A T Jgo| Zdzto| 2 B2 Zdl=9] 27}
« reStructuredText 2} Docutils 22¢] EE HFE = Docutils Z2 A E,

 Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good ideas.

2] 9 gtold Al 71 FUth 7oAk REA A

shol#o] o g WA AWAE 27 B AL Fold AFUE Y A7} 7)of whE Tk - ZHAF T
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appeNDIX G

AALRL 2fO] Ml A

C.1 AZEQ|0{2| A}

o] 2 ABCzl= dojo] T A A2 A v d #X 9] Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
%) 2] Guido van Rossum ]| 2] 3l 1990 dth Zubol] TS o] H5Uth spojols thE AHEE2] W2 33
235 A 9, Guido= 3ho| W o] £ 8 AR Fof JlF U T
1995 d, Guido+ Virginia 2] Reston ]| ¢} Corporation for National Research Initiatives(CNRI, https://www.cnri.
reston.va.us/ ) o A Iho] AW B PG ALY, o] RollA o WA AZE A E SAAF YT
20004 5 %ﬂ, Guido 2} -‘ﬂ-ol é‘ﬂ o A 7] 9HEl 2 BeOpen.com 2. 2 & 7 4] BeOpen PythonLabs €12 A A5 Ut &
2 3} 104, PythonLabs ¥ -2 Digital Creations(& A Zope Corporation; https://www.zope.org/ ZZ) 2 =754t}
2001 4, ,ﬂro] HAZE %’rﬂ 01 A (PSF, https://www.python.org/psf/ Z2) o] A Y= A5 Yt o] &A= slol#
FHA A QA E 4273 E 5E3] A HE vl g 22 Y Yth Zope Corporation2 PSFe] &9 3] 4 9yt

2 E slo] W vz ) ’\/\‘?J‘/]D]'(J”H 4o~ Aol o] ths) A= https://opensource.org/Z

=}
h=4
©). Ao 7, UEE (A 9 ARE obdUTh Fho] A Wl £ ¥-S GPLF T 3HF T o2l o & Tha
W E L 8 ok AU ok
TR, o E 3T T & AS Kt GPL &7
09.0~12 | n/a 1991-1995 | CWI yes
1.3~152 |12 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.13 2.1.2 2002 PSF yes
2.2 o] A+ 2.1.1 2001-# A | PSF yes

141


https://www.cwi.nl/
https://www.cnri.reston.va.us/
https://www.cnri.reston.va.us/
https://www.zope.org/
https://www.python.org/psf/
https://opensource.org

The Python Language Reference, £A| B{% 3.9.23

F3: GPLY} EFATH: 2L 927} GPLE o] 42 W Eohche 21
eho] 2 GPL3} 2e] ol e o] WAL 37} 248 BEA 9 £ 48
S8 ehol Mt sho] W3} GPL Stof REH ThE 2 mE oS AYT 5
oLt

Guido®] A= 3}of| o] Wi £ Z 7hsstAl e W2 o7 A BAAS o Al AAFEH U T

Oh

C.2 mo|Moll HMASEHLE AFRSE7| <

r

o] okt

shol dol BEHE UM 4z eg o] o T2 zho] M) A
2E9 3 g Uth ol el at ehol Mo BEA T 52

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.9.23

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

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

3.9.23 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 3.9.23 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 3.9.23 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 3.9.23 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
3.9.23.

4. PSF is making Python 3.9.23 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION.
<~>OR
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT..
—THE
USE OF PYTHON 3.9.23 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.23

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.23, 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 3.9.23, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

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

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

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

(THS sleTATol A1)
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5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

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

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE

(= el ATT A
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THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

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

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.9.23 DOCUMEN-
TATION

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.3.1 24 EQIAE

_random EE-2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html o] A U] &
We BEo e LES ERPUT 0L Aeh mEe] A2 vk $7 Atk

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. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,

(TS sl AToT A
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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 A%

socket REL2 getaddrinfo () & getnameinfo () +E A&t} o] &2 WIDE Project, http://www.
wide.ad.jp/, oA L HE 22~ I 2 FYFH o] dH5Uth

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.
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asynchat ¥ asyncore BE-2 thg3 22 39 AHgS 28§ Yth

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 #7| &z|

http.cookies REX thg3 22 £ AHeE 283

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.
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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 & UUdecode &4

R ES ST 2L 39 AE TRk

%

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

(= sl ATT A
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version is still 5 times faster, though.
- Arguments more compliant with Python standard

C3.7 XML EH Z2A|XN S&

xmlrpc.client BE-2 b33} 22 £ AFgS 233 T

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 RES 0h 3 28 9| AL ZFFUTH

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

(THS seTATol A1)
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MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION

WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select 252 kqueue Q1E 3] o] 2ol thal The 3} - 39 A9He EFE UL

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

3¢ Python/pyhash.c 9|+ Dan Bernstein ] SipHash24 <11 2] < 2] Marek Majkowski @] <=8 o] 3£ 3} of
Ut of 7ol bz 22 8ol Eglof ATk

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

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

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

(THE seTATol A1)
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Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1ittle)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod 2} dtoa

Sk C 3F4= dtoa &} strtod £ A &3+ 3+Y Python/dtoa.c & @A) http:
/ Iwww.netlib.org/fp/ ol A 2= David M. Gay9] Z+2 o] 9] std oA FAFH A5 T 2009d 3€Y
16gof 2 A& sl o= th& 2 AZE 9 ol Al FA 7 28 E o 5tk

C double ¥} FA+E 7He] H S
[e3]

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

*

* 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

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available by
the operating system. Additionally, the Windows and macOS installers for Python may include a copy of the OpenSSL
libraries, so we include a copy of the OpenSSL license here:

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

/* ===
* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

(THE seTATol A1)
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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-corelopenssl.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).

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

*

All rights reserved.

(THE seTATol A1)
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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
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

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

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

pyexpat &2 T 5 ——with-system-expat & FAFA o= 3, EHH expat 22 AHES AFR-3} o]

dEgych

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

_ctypes FF2 W EES ——with-system-1ibffi 2 FA3}A] o 3, ZFH libfli & AHRE-S AFE-31

ey

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.

C.3. Z&tzEl AmEQofof CHSt 2fo|MlA A S0l 155




The Python Language Reference, £A| B{% 3.9.23

C.3.15 zlib

21ib B0 Al 2 E o A B H 2lib W o] L5 @ 25 o] A M=o A2 5 §low, 3 glib 4 AR

AHgtel M=tk

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 o &3] AFEEH = S| A] Hl o] E2] 3L cfuhash Z2AEE 7|wto & s}

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

(THE seTATol A1)
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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

_decimal REL2 YE=E ——with-system-libmpdec & FASIA] ¢+ 3F, E 34 libmpdec A2~ AFE-S

Ahgste] =P ok

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 EH|AE ARIE

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from the W3C
website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause BSD license:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
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,

(THE seTATol A1)
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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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ro

Non-alphabetical

., 125
ellipsis literal, 18
T
string literal, 10
. (dox)
attribute reference, 76
in numeric literal, 15
! (exclamation)
in formatted string literal, 12
— (minus)
binary operator, 81
unary operator, 80
' (single quote)
string literal, 10
" (double quote)
string literal, 10
mmwn
string literal, 10
# (hash)
comment, 6
source encoding declaration,6
% (percent)
o =1, 80

o\
Il

augmented assignment, 92
& (ampersand)
oA LF= 81
&:
augmented assignment, 92
() (parentheses)
call, 77
class definition, 108
function definition, 106
generator expression,7l
in assignment target list, 90
tuple display, 68
* (asterisk)
function definition, 107

import statement, 98

in assignment target list,90
in expression lists, 86

in function calls, 78

o LF=r, 80

function definition, 107
in dictionary displays, 70
in function calls, 78
o=, 79

* k=

augmented assignment, 92

augmented assignment, 92

+ (plus)
binary operator, 81
unary operator, 80

+=
augmented assignment, 92

, (comma), 69
argument list,77
expression list, 70, 86,93, 108
identifier 1list, 99, 100
import statement, 97
in dictionary displays, 70
in target 1list,90
parameter list, 106

slicing, 77
with statement, 105
/ (slash)
function definition, 107
o= 80
//
o, 80
//=
augmented assignment, 92
/=
augmented assignment, 92
0b

integer literal, 14
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0o
integer literal, 14

0x
integer literal, 14

2to3, 125

: (colon)
annotated variable, 92
compound statement, 102, 103, 105, 106, 108
function annotations, 108
in dictionary expressions, 70
in formatted string literal, 12
lambda expression, 86

slicing, 77
; (semicolon), 101
< (less)

A 82
<<

oA F=t 81
<<=

augmented assignment, 92
<=

o L= 82
| —

oA LF=t, 82

augmented assignment, 92
= (equals)
assignment statement, 90
class definition, 35
for help in debugging using string
literals, 12
function definition, 107
in function calls,77

\ (backslash)

escape sequence, 11
AR\

escape sequence, 11
\a

escape sequence, 11
\b

escape sequence, 11
\f

escape sequence, 11
\N

escape sequence, 11
\n

escape sequence, 11
\r

escape sequence, 11
\t

escape sequence, 11
\U

escape sequence, 11
\u

escape sequence, 11
\v

escape sequence, 11
\x

escape sequence, 11
~ (caret)

o Lh= 81

augmented assignment, 92
_ (underscore)

in numeric literal, 14,15
_, ldentifiers,9
__, identifiers,9

o1 £F=f 82 __abs__ () (object M| A =), 44
-> __add__ () (object ¥l A =), 42
function annotations, 108 __aenter__ () (object W] A &), 48
> (greater) __aexit__ () (object Ml A &), 48
S AF=F 82 __aiter_ () (object WA E), 47
>= __all__ (optional module attribute), 98
o & =F, 82 __and__ () (object | A=), 42
> __anext__ () (agen WA =), 75
A AF=p 8] __anext__ () (object W] A &), 47
>>= ___annotations__ (class attribute), 24
augmented assignment, 92 __annotations__ (function attribute), 21
>>>, 125 __annotations__ (module attribute), 23
@ (an __await__ () (object M| A &), 46
class definition, 109 __bases___ (class attribute), 24
function definition, 107 __bool__ () (object method), 41
Ak =, 80 __bool__ () (object M=), 30
[1 (square brackets) __bytes__ () (object M| A =), 28
in assignment target list, 90 __cached__,60
list expression, 70 __call__ () (object method), 79
subscription, 76 _call_ () (object Wl A=), 40
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___cause___ (exception attribute), 95 __ifloordiv__ () (object W] A=), 43
__ceil__ () (object A=), 44 __ilshift__ () (object WA X=), 43
__class__ (instance attribute), 24 __imatmul__ () (object M| A &), 43
_ class__ (method cell), 37 __imod__ () (object W] A &), 43
___class__ (module attribute), 31 __imul_ () (object W] A &), 43
_ class_getitem__ () (object® S WA E), _ index_ () (object WA =), 44
38 __init_ () (object M|A =), 27

__classcell__ (class namespace entry), 37 __init_subclass__ () (objectd S WA =),
__closure__ (function attribute), 21 35
___code___ (function attribute), 21 __instancecheck () (class | A &), 38
_ _complex__ () (object Bl A ), 44 _int__ () (object WA E), 44
__contains__ () (object WA &), 42 __invert__ () (object M| A &), 44
__context___ (exception attribute), 95 __ior__ () (object WA =), 43
__debug__,93 __ipow__ () (object W] A &), 43
__defaults___ (function attribute), 21 __irshift__ () (object M| X&), 43
__del__ () (object A E),27 __isub__ () (object W] A &), 43
__delattr_ () (object HlA ), 31 __iter_ () (object WA =), 42
__delete_ () (object ¥IA =), 32 __itruediv__ () (object H|AE), 43
__delitem__ () (object A E), 41 __ixor__ () (object A=), 43
_ dict__ (class attribute), 24 __kwdefaults__ (function attribute), 21
__dict__ (function attribute), 21 _le_ () (object WA =), 29
__dict__ (instance attribute), 24 __len__ () (mapping object method), 30
_dict__ (module attribute), 23 __len__ () (object WA =), 41
__dir__ (module attribute), 31 __length_hint__ () (object W] =), 41
_dir__ () (object A=), 31 __loader_,60
_ divmod__ () (object M| A1 &), 42 __1shift__ () (object M| A X&), 42
__doc__ (class attribute), 24 _1t_ () (object WA =), 29
__doc___ (function attribute), 21 _ _main__
__doc___ (method attribute), 22 3 5,50,113
_doc___ (module attribute), 23 __matmul__ () (object M| A &), 42
__enter__ () (object M| A &), 44 __missing__ () (object M| A &), 42
__eq__() (object WA E), 29 __mod__ () (object Wl A &), 42
__exit__ () (object WA E), 44 __module__ (class attribute), 24
__file_ ,60 __module___ (function attribute), 21
_ file_ (module attribute), 23 _ _module__ (method attribute), 22
_ float__ () (object MM &), 44 _mul__ () (object WA =), 42
_ floor__ () (object Wl A &), 44 __name__, 60
_ floordiv__ () (object M| A E), 42 __name___ (class attribute), 24
_ format__ () (object M| A &), 28 __name___(function attribute), 21
__func__ (method attribute), 22 __ name___ (method attribute), 22
_ future_ ,129 __name___ (module attribute), 23

future statement, 98 __ne__ () (object M| A =), 29
__ge__ () (object M| A E), 29 __neg__ () (object WA E), 44
__get__ () (object X&), 32 __new__ () (object | A=), 27
__getattr__ (module attribute), 31 __next__ () (generator M| X &), 73
__getattr__ () (object M| A=), 30 __or__ () (object \)| A =), 42
__getattribute_ () (object WA =), 31 __package__, 60
__getitem__ () (mapping object method), 26 __path__,60
__getitem__ () (object H]AE), 41 __pos__ () (object Wl A E), 44
__globals__ (function attribute), 21 __pow__ () (object Wl A=), 42
__gt__ () (object M| A=), 29 __prepare__ (metaclass method), 36
__hash__ () (object | A =), 29 __radd__ () (object W] A &), 43
__iadd__ () (object M| A &), 43 __rand__ () (object W] A &), 43
__iand__ () (object FlA E), 43 __rdivmod__ () (object M| A &), 43
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_ _repr__ () (object |A ), 28
__reversed__ () (object WA =), 42
__rfloordiv__ () (object M| A=), 43
__rlshift__ () (object WA =), 43
__rmatmul__ () (object Bl X &), 43
__rmod__ () (object Wl A E), 43
__rmul__ () (object M| A E), 43
__ror__ () (object M| A =), 43
__round__ () (object M| A &), 44
__rpow__ () (object M| X &), 43
__rrshift_ () (object BlX &), 43
__rshift_ () (object W] A E), 42
__rsub__ () (object M| A &), 43
__rtruediv__ () (object M|A =), 43
__rxor__ () (object M| A &), 43

_ _self  (method attribute), 22
__set__ () (object A=), 32
__set_name__ () (object M| A E), 32
__setattr__ () (object A=), 31
__setitem__ () (object M| A &), 41

_ _slots_ ,136

_ _spec__,60

__str__ () (object A =), 28
__sub__ () (object A=), 42
__subclasscheck__ () (class W] A &), 38
__traceback___ (exception attribute), 95
_ truediv__ () (object Bl A E), 42

_ trunc__ () (object BIAE), 44

_ xor__ () (object A E), 42

{} (curly brackets)

dictionary expression, 70
in formatted string literal, 12

set expression, 70
| (vertical bar)
o= 81

augmented assignment, 92

~ (tilde)
oA F=1, 80

]

asynchronous-generator, 74

Boolean, 19

built-in function, 23,79
built-in method, 23, 79
callable, 21,77

class, 23,79, 108

class instance, 23,24,79
complex, 19

dictionary, 20, 23, 29, 70, 76, 91

Ellipsis, I8

floating point, 19
frame, 25

frozenset, 20

function, 21, 23, 78,79, 106

w

generator, 25,71, 72
immutable, 19

immutable sequence, 19
instance, 23, 24,79
integer, 19

list, 20,70, 76,77,91
mapping, 20, 24, 76, 91
method, 22, 23, 79

module, 23,76

mutable, 20, 90, 91
mutable sequence, 20
None, 18, 90
NotImplemented, 18
numeric, 18, 24

sequence, 19, 24,76, 77, 84,91, 102
set, 20, 70

set type, 20

slice, 41

string, 76,77

traceback, 25, 95, 104
tuple, 20, 76, 77, 86
user—defined function,?2l, 78, 106
user—-defined method, 22

assert, 93
async def, 109
async for, 110
async with, 110
break, 96, 102104
class, 108
continue, 97, 102104
def, 106

del, 27,94

for, 96,97, 102
global, 94, 99
if, 102

import, 23, 97
nonlocal, 100
pass, 93

raise, 95
return, 94, 104
try, 26, 103
while, 96,97, 102
with, 44, 105

% (percent), 80
& (ampersand), 81
* (asterisk), 80

** 79

/ (slash), 80
/7,80

< (less), 82
<<, 81

164

it



The Python Language Reference, £A| B{Z 3.9.23

<=, 82

=, 82

==, 82

> (greater), 82
>=, 82

>> 81

@ (ar), 80

~ (caret), 81
| (vertical bar), 81
~ (tilde), 80
and, 85
in, 84
is, 84
is not, 84
not, 85
not in, 84
or, 85

<]
AssertionError, 93
AttributeError, 76
GeneratorExit, 73,75
ImportError, 97
NameError, 68
StopAsyncIteration, 75
StopIteration, 73,94
TypeError, 80
ValueError, 81
ZeroDivisionError, 80

A

abs
HE s, 44
abstract base class (4 v|o]x Z ), 125
aclose () (agen WA =), 75
addition, 81
and
bitwise, 81
A LF=r, 85
annotated
assignment, 92
annotation (o] = H| o] A), 125
annotations
function, 108
anonymous
function, 86
argument
call semantics, 77
function, 21
function definition, 107
argument (¢}, 125
arithmetic
conversion, 67
operation,binary, 80
operation, unary, 80

array
85,20
as
except clause, 104
import statement, 97
with statement, 105
319,97, 103, 105
ASCII, 4,10
asend () (agen M| =), 75
assert
2,93
AssertionError
<1<, 93
assertions
debugging, 93
assignment
annotated, 92
attribute, 90, 91
augmented, 92
class attribute, 23
class instance attribute, 24
slicing, 91
statement, 20, 90
subscription, 91
target list, 90
async
IHE, 110
async def
2,109
async for
in comprehensions, 69
2,110
async with
2,110
asynchronous context manager (¥]% 7] AH
2~ E A AP, 126
asynchronous generator
asynchronous iterator, 22
function, 22
asynchronous generator (B]% 7] Ay olH),
126
asynchronous generator iterator (H] % 7]
A gl o] g o] B &l o] E), 126
asynchronous iterable (H]Z7] o]E & &), 126
asynchronous iterator (B 7] o] € d o] H),
126
asynchronous—generator
I, 74
athrow () (agen WA =), 75
atom, 68
attribute, 18
assignment, 90, 91
assignment, class, 23
assignment, class instance, 24
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class, 23
class instance, 24
deletion, %4
generic special, I8
reference, 76
special, 18
attribute (JJEEHE), 126
AttributeError
1<, 76
augmented
assignment, 92
await
in comprehensions, 69
1Y =,79,110
awaitable (o] 9] o] E] &), 126

B
b'
bytes literal, 10
b"
bytes literal, 10
backslash character, 6
BDFL, 126
binary
arithmetic operation, 80
bitwise operation, 81
binary file (8}o]yE] 5}Y), 126
binary literal, 14
binding
global name, 99
name, 49, 90, 97, 106, 108

builtins
25,113
byte, 20
bytearray, 20
bytecode, 24
bytecode (H}o]E T &), 127
bytes, 20
E oA, 28
bytes literal, 10

bytes-like object (HFo]EARF AA), 126

C

c, 11
language, 18, 19, 23, 82
call, 77
built-in function, 79
built-in method, 79
class instance, 79
class object, 23,79
function, 21, 78,79
instance, 40, 79
method, 79
procedure, 90
user—-defined function, 78
callable
AL 21, 77
callback (%), 127
C-contiguous, 127
chaining
comparisons, 82
exception, 95

bitwise character, 19,76
and, 81 chr
operation,binary, 81 “HEE SF 4, 19
operation, unary, 80 class
or, 81 attribute, 23
xor, 81 attribute assignment, 23
blank line,7 body, 37
block, 49 constructor, 27
code, 49 definition, 94, 108
BNF, 4, 67 instance, 24
Boolean name, 108
operation, 85 JiA), 23, 79, 108
A, 19 =, 108
break class (E# ), 127
2,96, 102104 class instance
built-in attribute, 24
method, 23 attribute assignment, 24
built—-in function call, 79
call, 79 A, 23, 24, 79
A, 23,79 class object
built-in method call, 23,79
call, 79 class variable (Z# 2 W), 127
M, 23,79 clause, 101
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clear () (frame WA &), 25

close () (coroutine M| A E), 47

close () (generator M| A =), 73
co_argcount (code object attribute), 24
co_cellvars (code object attribute), 24
co_code (code object attribute), 24
co_consts (code object attribute), 24
co_filename (code object attribute), 24
co_firstlineno (code object attribute), 24
co_flags (code object attribute), 24
co_freevars (code object attribute), 24

co_kwonlyargcount (code object attribute), 24

co_lnotab (code object attribute), 24
co_name (code object attribute), 24
co_names (code object attribute), 24
co_nlocals (code object attribute), 24

co_posonlyargcount (code object attribute), 24

co_stacksize (code object attribute), 24
co_varnames (code object attribute), 24
code

block, 49
code object, 24
coercion (o] A), 127
comma, 69

trailing, 86
command line, 113
comment, 6
comparison, 82
comparisons, 29

chaining, 82
compile

i g, 100
complex

number, 19

A, 19

ST oA, 44
complex literal, 14
complex number (B4 ), 127
compound

statement, 101
comprehensions, 69

dictionary, 70

list, 70

set, 70
Conditional

expression, 85
conditional

expression, 86
constant, 10
constructor

class, 27
container, 18,23
context manager, 44
context manager (AEYAE |2}, 127

context variable (AHAE W), 127
contiguous (9%), 127
continue
2,97,102104
conversion
arithmetic, 67
string, 28, 90
coroutine, 46,72
function, 22
coroutine (ZFH), 127
coroutine function (ZFE %), 127
CPython, 127

D

dangling
else, 102
data, 17
type, 18
type, immutable, 68
datum, 70
dbm.gnu
85,21
dbm.ndbm
85,21
debugging
assertions, 93
decimal literal, 14
decorator (6] Zd| o] €), 127
DEDENT token, 7, 102
def
2,106
default
parameter value, 107
definition
class, 94, 108
function, 94, 106
del
2,27,94
deletion
attribute, 94
target, 94
target list, 94
delimiters, 16
descriptor (H)2~= HE]), 128
destructor, 27, 91
dictionary
comprehensions, 70
display, 70
i), 20, 23, 29, 70, 76, 91
dictionary (944 g]), 128

dictionary comprehension(BA44g Az 3

), 128
dictionary view (9A g H), 128
display

AHO|
1 -

167



The Python Language Reference, £A| B{% 3.9.23

dictionary, 70
list, 70
set, 70
division, 80
divmod
ST oA, 42,43
docstring, 108
docstring (EAE ), 128
documentation string, 25
duck-typing (& E}o] ), 128

E

e
in numeric literal, 15
EAFP, 128
elif
71 E, 102
Ellipsis
2, 18
else
conditional expression, 86
dangling, 102
¥ E,96, 102104
empty
list, 70
tuple, 20, 68

encoding declarations (source file), 6
environment, 50
error handling, 51
errors, 51
escape sequence, 11
eval
SiE gh4, 100, 114
evaluation
order, 87
exc_info (in module sys), 25
except
S E, 103
exception, 51,95
chaining, 95
handler, 25
raising, 95
exception handler, 51
exclusive
or, 81
exec
SIS o4, 100
execution
frame, 49, 108
restricted, 51
stack, 25
execution model, 49
expression, 67
Conditional, 85

conditional, 86
generator, 71
lambda, 86, 108
list, 86, 89
statement, 89
yvield, 71
expression (E3d4]), 128
extension
module, 18
extension module (% 2 &), 128

F
f'

formatted string literal, Il
f"

formatted string literal, 1l
f-string (FEAFY), 129
f_back (frame attribute), 25
f_builtins (frame attribute), 25
f_code (frame attribute), 25
f_globals (frame attribute), 25
f_lasti (frame attribute), 25
f_1lineno (frame attribute), 25
f_locals (frame attribute), 25
f_trace (frame attribute), 25
f_trace_lines (frame attribute), 25
f_trace_opcodes (frame attribute), 25
False, 19
file object (It AA)), 129
file-like object (F¥<5F AA), 129
finalizer, 27
finally

19 £, 94, 96,97, 103, 104
find_spec

finder, 56
finder, 56

find_spec, 56
finder (3}¢14H), 129
float

SN E A, 44
floating point

number, 19

A, 19
floating point literal, 14
floor division (A4 4, 129
for

in comprehensions, 69

2,96,97,102
form

lambda, 86
format () (built-in function)

__str__ () (object method), 28
formatted string literal, 12
Fortran contiguous, 127
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frame
execution, 49, 108
A, 25
free
variable, 49
from
import statement, 49,97
¥ =,71,97
yield from expression, 72
frozenset
a1, 20
fstring, 12
f-string, 12
function
annotations, 108
anonymous, 86
argument, 21
call,21,78,79
call,user—-defined, 78
definition, 94, 106
generator, 71,94
name, 106
user—-defined, 21
A, 21, 23, 78,79, 106
function (&), 129
function annotation (&4 o] = H|o]A), 129
future
statement, 98

G

garbage collection, 17
garbage collection (Z7}8]A] 7)), 129
generator, 129

expression, 71

function, 22,71, 94

iterator, 22,94

A, 25, 71,72
generator (Al Y& o), 129
generator expression, 130
generator expression (AU # o]y ¥ 4]), 130
generator iterator (AU o]E o] # o]H),

130

GeneratorExit

<<, 73,75
generic

special attribute, 18
generic function (AHlg &), 130
generic type (AU &), 130
GIL, 130
global

name binding, 99

namespace, 21

2,94,99

global interpreter lock (A< <9 ¥ =g H
=), 130

grammar, 4

grouping, 7

H

handle an exception, 5l
handler

exception, 25
hash

S w4, 29
hash character,6
hash-based pyc (S| A] 7]¥F pyc), 130
hashable, 70
hashable (3] A] 7}=), 130
hexadecimal literal, 14
hierarchy

type, 18
hooks

import, 56

meta, 56

path, 56

I
id
i Er s, 17
identifier, 8, 68
identity
test, 84
identity of an object, 17
IDLE, 130
if
conditional expression, 86
in comprehensions, 69
2,102
imaginary literal, 14
immutable
data type, 68
object, 68, 70
), 19
immutable (£H), 130
immutable object, 17
immutable sequence
A, 19
immutable types
subclassing, 27

import
hooks, 56
2,23,97

import hooks, 56

import machinery, 53
import path (YEXE F =), 131
importer (Y ¥H), 131
ImportError
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9|, 97 K
%mporting (9=8), 131 key, 70
in key function (7] &), 131
oA 84 key/datum pair, 70
. |g|._, 102 keyword, 9
inclusive keyword argument (7|9 E <A}, 132
or, 81
INDENT token, 7 L
}ndentatlon,j 1 ambda
index operation, 19 expression. 86. 108
indices () (slice M| A &), 26 P T
 nherit 108 form, 86
%n eritance, lambda (&}, 132
input, 114
i tance language
tns c, 18, 19, 23, 82
call, 40,79
1 2 Java, 19
C_|“ ilﬂs 3% 2479 last_traceback (in module sys), 25
0t oo Ee ey LBYL, 132
10 leading whitespace, 7
HE B g, 44
integer, 19 len
tnteger, , “iEE %4, 19,20, 41
representation, 19 ) )
W, 19 lexical analysis,5

lexical definitions, 4
line continuation,6
line joining,5,6
line structure,5
list
assignment, target, 90
comprehensions, 70
deletion target, 94
display, 70
empty, 70
expression, 86, 89

integer literal, 14

interactive (t)33), 131

interactive mode, 113

internal type,24

interpolated string literal, 12
interpreted (A Z 2 E ), 131
interpreter, 113

interpreter shutdown (QEZ 2 H £8),131
inversion, 80

invocation, 21

o 35 94 target, 90, 102
. + =, =), 20, 70, 76, 77, 91
P list (F2E), 132
. - tl— ’ list comprehension (B]2~E #A=Z23A), 132
s no literal, 10, 68

o Lh=r 84
¢ loader, 56
them loader (2T), 132

sequence, 76 , .

i logical line,5

string, 76
. . loop
item selection, 19
. over mutable sequence, 103
iterable

statement, 96, 97, 102

unpacking, 86 loop control

iterable (9]EH & &), 131

iterator (°]Ed o] ), 131 target, 96
J M |

j magic

’ method, 132

in numeric literal, 15
Java
language, 19

magic method (W] A WA &), 132
makefile () (socket method), 24
mangling

name, 68
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mapping

a0, 20, 24, 76, 91
mapping (7] 4), 132
matrix multiplication, 80
membership

test, 84
meta

hooks, 56
meta hooks, 56
meta path finder (WE} FZE 1}Qlt]), 132
metaclass, 35
metaclass (W EF Z ), 132
metaclass hint, 36

method
built-in, 23
call, 79

magic, 132
special, 136
user—-defined, 22
A, 22, 23,79
method (WA &), 132
method resolution order (WAE ZAA £A]),
132
minus, 80
module
extension, 18
importing, 97
namespace, 23
A, 23,76
module (2 &), 132
module spec, 56
module spec (EE ), 133
modulo, 80
MRO, 133
multiplication, 80
mutable
A, 20, 90, 91
mutable (7}¥), 133
mutable object, 17
mutable sequence
loop over, 103
A, 20

N

name, 8, 49, 68
binding, 49, 90, 97, 106, 108
binding, global, 99
class, 108
function, 106
mangling, 68
rebinding, 90
unbinding, 94

named tuple (VY= F=),133

NameError

1<, 68
NameError (built-in exception), 50
names

private, 68
namespace, 49

global, 21

module, 23

package, 55
namespace (0] & &7h), 133
namespace package (°]& &7 9] 7]A]), 133
negation, 80
nested scope (EFH 237 =Z),133
new-style class (728 Za2), 133
NEWLINE token,S5, 102
None

A, 18, 90
nonlocal

2,100
not

oLk, 85
not in

o 84
notation, 4
NotImplemented

I, 18
null

operation, 93
number, 14

complex, 19

floating point, 19
numeric

oA, 18,24
numeric literal, 14

O

object, 17

code, 24

immutable, 68, 70
object (AA], 133
object._ _slots__ (W HF), 34
octal literal, 14
open

S w A, 24
operation

binary arithmetic, 80

binary bitwise, 81

Boolean, 85

null, 93

power, 79

shifting, 81

unary arithmetic, 80

unary bitwise, 80
operator

— (minus), 80, 81
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+ (plus), 80, 81
overloading, 26
precedence, 87
ternary, 86
operators, 16
or
bitwise, 81
exclusive, 81
inclusive, 81
o LF=r, 85
ord
S e, 19
order
evaluation, 87
output, 90
standard, 90
overloading
operator, 26

P

package, 54
namespace, 55
portion, 55
regular, 54
package (3] 7] A]), 133
parameter
call semantics, 77
function definition, 106
value,default, 107
parameter (W7 4), 133
parenthesized form, 68
parser,5
pass

A

,93
path
hooks, 56
path based finder, 62
path based finder (A= 7]¥ 3} H), 134
path entry (BAZE dE=2]), 134
path entry finder (FE AEz 3}91), 134
path entry hook (AZ dEg %), 134
path hooks, 56
path-like object (FZF AA), 134
PEP, 134
physical line, 5,6, 11
plus, 80
popen () (in module os), 24
portion
package, 55
portion (ZA), 135

operation, 79
precedence
operator, 87
primary, 75
print
S e A, 28
print () (built-in function)
__str__ () (object method), 28
private
names, 68
procedure
call, 90
program, 113
provisional API (ZA API), 135
provisional package (&4 317]A), 135
Python 3000 (3}o]# 3000), 135
PYTHONHASHSEED, 30
Pythonic (3}o] A T}&), 135
PYTHONPATH, 62

Q

qualified name (Z5+3+4 o] F), 135

R
r'

raw string literal, 10
r"

raw string literal, 10
raise

2,95
raise an exception,5l
raising

exception, 95
range

SiEr ghs, 103
raw string, 10
rebinding

name, 90
reference

attribute, 76
reference count (FFx 34,135
reference counting, 17
regular

package, 54
regular package (B3 3 7] #]), 136
relative

import, 98
repr

SiE w90
repr () (built-in function)

positional argument (9] %] A=P), 135 __repr__ () (object method), 28
pow representation
SN S, 42,43 integer, 19
power reserved word,9
172 AHQI



The Python Language Reference, £A| B{Z 3.9.23

restricted

execution, 5l
return

2,94, 104
round

HF g, 4

S

scope, 49, 50
send () (coroutine W] A &), 46
send () (generator #| A &), 73
sequence
item, 76
M, 19, 24,76, 77, 84, 91, 102
sequence (A]A ), 136
set
comprehensions, 70
display, 70
a1, 20, 70
set comprehension (& A= g3 A), 136
set type
), 20
shifting
operation, 81
simple
statement, 89
single dispatch (AF Y29 X)), 136
singleton
tuple, 20
slice, 77
A, 41
HE oA, 26
slice (£8}o]2), 136
slicing, 19, 20,77
assignment, 91
source character set,6
space, 7
special
attribute, 18
attribute, generic, 18
method, 136
special method (E4 WA E), 136
stack
execution, 25

trace, 25
standard
output, 90

Standard C, 11

standard input, 113

start (slice object attribute), 26, 77

statement
assignment, 20, 90
assignment, annotated,92
assignment, augmented, 92

compound, 101
expression, 89
future, 98
loop, 96, 97, 102
simple, 89
statement (£73), 136
statement grouping, 7
stderr (in module sys), 24
stdin (in module sys), 24
stdio, 24
stdout (in module sys), 24
step (slice object attribute), 26, 77
stop (slice object attribute), 26, 77
StopAsynclteration
A<, 75
StopIteration
<, 73, 94
string
__format__ () (object method), 28
__str__ () (object method), 28
conversion, 28, 90
formatted literal, 12
immutable sequences, 19
interpolated literal, 12
item, 76
oA, 76, 77
string literal, 10
subclassing
immutable types, 27
subscription, 19, 20, 76
assignment, 91
subtraction, 81
suite, 101
syntax, 4
sys
3 %,104,113
sys.exc_info, 25
sys.last_traceback, 25
sys.meta_path, 56
sys.modules, 55
sys.path, 62
sys.path_hooks, 62
sys.path_importer_cache, 62
sys.stderr, 24
sys.stdin, 24
sys.stdout, 24
SystemExit (built-in exception), 51

T

tab, 7

target, 90
deletion, 94
list, 90, 102
list assignment, 90
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list,deletion, 94

loop control, 96
tb_frame (traceback attribute), 26
tb_lasti (traceback attribute), 26
tb_lineno (traceback attribute), 26
tb_next (traceback attribute), 26
termination model, 51
ternary

operator, 86
test

identity, 84

membership, 84

text encoding (HlAE Q13 H), 136

text file (AIAE 1}4), 136
throw () (coroutine ™| X] &), 47
throw () (generator Wl A &), 73
token, 5

trace
stack, 25
traceback
A, 25, 95, 104
trailing
comma, 86

triple-quoted string (A& w}&

136
triple-quoted string, 10
True, 19

try
2,26,103
tuple
empty, 20, 68

singleton, 20
A, 20, 76,77, 86
type, 18
data, 18
hierarchy, 18
immutable data, 68
SE w A, 17,35
type (&), 136
type alias (8 o g ojx), 137
type hint (8 31E), 137
type of an object, 17
TypeError
<1<, 80
types, internal,?24

U

u'

string literal, 10

string literal, 10
unary

arithmetic operation, 80

bitwise operation, 80

iz
ar

)

unbinding

name, 94
UnboundLocalError, 50
Unicode, 19
Unicode Consortium, 10
universal newlines (944
UNIX, 113
unpacking

dictionary, 70

in function calls, 78

iterable, 86
unreachable object, 17

unrecognized escape sequence, 12

user—-defined
function, 21
functioncall, 78
method, 22

user-defined function
A, 21, 78, 106

user—-defined method
I, 22

\Y

value

default parameter, 107
value of an object, 17
ValueError

<<, 81
values

writing, 90
variable

free, 49

d3), 137

variable annotation (3 ok Ho]A), 137

virtual environment (7} #4), 137
virtual machine (7} 7] A), 137

W

while
2,96,97,102
Windows, 113
with
2,44, 105
writing

values, 90

X

-
abs, 44
bytes, 28
chr, 19
compile, 100
complex, 44
divmod, 42, 43
eval, 100, 114
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exec, 100 PEP 366, 60, 66
float, 44 PEP 380,72
hash, 29 PEP 395,65
id, 17 PEP 411,135
int, 44 PEP 414,11
len, 19, 20, 41 PEP 420,53, 55,61, 66, 129, 133, 135
open, 24 PEP 443,130
ord, 19 PEP 448,70,78, 86
pow, 42,43 PEP 451,66, 129
print, 28 PEP 483,130
range, 103 PEP 484, 38,93, 108, 125, 129, 130, 137
repr, 90 PEP 492,46,72,111, 126,127
round, 44 PEP 498,14, 129
slice, 26 PEP 519,134
type, 17, 35 PEP 525,72,126
15 PEP 526,93, 108, 125, 137
__main_ ,50,113 PEP 530,69
array, 20 PEP 560, 36,40
builtins, 113 PEP 562,32
dbm.gnu, 21 PEP 563,99, 108
dbm.ndbm, 21 PEP 570, 108
io, 24 PEP 572,71, 85
sys, 104, 113 PEP 585, 130
Xor PEP 614,107,109
bitwise, 81 PEP 3104, 100
PEP 3107, 108
Y PEP 3115, 36,109
Y= PEP 3116, 137
as, 97, 103, 105 PEP 3119,38
async, 110 PEP 3120,5
await, 79,110 PEP 3129,109
elif, 102 PEP 3131,8
else, 96, 102104 PEP 3132,92
except, 103 PEP 3135,37
finally, 94, 96,97, 103, 104 PEP 3147,60
from, 71,97 PEP 3155,135
in, 102 T3 ax
yield, 71 PYTHONHASHSEED, 30
Trepd e g yield
PEP 1,134 examples, 73
PEP 8,83 expression, 71
PEP 236,99 =,9%
PEP 238,129 I E, 71
PEP 252,32
PEP 255,72 Z
PEP 278,137 Zen of Python (o] Al), 137
PEP 302,53, 66,129,132 ZeroDivisionError
PEP 308,86 =<, 80
PEP 318,109
PEP 328,606
PEP 338, 66
PEP 342,72
PEP 343,45, 106, 127
PEP 362,126, 134
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